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1.1. XET TINH PON PIEU BANG BBT - PO THI

Bai toan bé trg 1: Cho dé thi ham s8 f(x) hoic bang bién thién ham sd f(x) . Tim nghiém

phuong trinh f[u(x)] =0.

Phwong phap :

+ Dua vao d6 thi (hodc BBT) ctia ham s6 f (x) dé tim cac nghiém x=X cua phuong
trinh f (x)=0.

+Khi d6 phuong trinh f[u(x)]=0< u(x)=x. Giai cdc phuong trinh u(x)=x ta tim
duoc cac nghiém cua phuong trinh f[u(x)]=0.

Nhin xét : Doi khi chi tim ra dwoc cdc nghiém gan ding X, hodc chi tim ra dwoc s6' nghiém ciia

phurong trinh f[u(x)]=0.

Bai toan b6 trg 2: Cho do thi ham s§ f(x) hoic bang bién thién ham s§ f(x) . Tim nghiém

phuong trinh f[u (x)] +p(x)=0.

Phuong phap :

+Djt t=u(x), biu dién p(x)=o¢(1).

+Bién d6i phuong trinh f[u(x)]+ p(x)=0< f(t)=—¢(r)
+ Dya vao d6 thi (hodc BBT) ctia ham s6 f(x) dé tim cac nghiém x=x tit phuong
trinh f (X)=—p(x).

+ Khi d6 phuong trinh f[u(x)]+p(x)=0<t=u(x)=x.

.. Giai cac phuwong trinh
u(x)=x ta tim duoc cc nghiém ctia phuong trinh f[u(x)]=0.

Nhin xét : Bai todn b6'tro 1 la truong hop ddc biét ciia bai todn bo'tr 2.

Bai toan 1: Cho db thi ham s6 f'(x) hoic bang bién thién ham s6 f'(x). Xét tinh don diéu ham s&

y=/lu(x)].

Phwong phdp :
x)=0

u'(
frlu(x)]=0
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+Xéc dinh y'=u'(x).f'[u(x)]. Cho y'=0<
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(Dwa vao bai toan toan bo tro 1 d€ tim cac nghiém phuong trinh y'=0).
+ Lap bang xét dau cua y'.
+ Tir d6 két luan duoc vé khoang dong bién, nghich bién ctia ham s8y = f [u(x) ] va co

thé phat trién bai toan thanh tim s& cuc dai, cyc tiéu cia ham s6.

Bai toan 2: Cho do thi ham s6 f'(x) hodc bang bién thién ham s6 f'(x). Xét tinh don diéu ham s&
y=rlu(x)]+p(x).

Phwong phap :

u'(x)=0
+Xde dinh y'=u'(x) f [u(x)]+p'(x). Cho y'=0 = fu(x)]=-

(Dua vao bai toan toan bo trg 2 dé€ tim cac nghiém phuwong trinh y'=0).

p'(x) u'(x)=
g V=0

u

+ Lap bang xét dau cta y'.
+ Tt d6 két luan duoc vé khoang dong bién, nghich bién cia ham sd va c6 thé phat
trién bai toan thanh tim sO cuc dai, cuc tiéu ctia ham s0.

BAI TAP

Caul. Chohamsd f 7 cdbang xét dau cia dao ham nhu sau:

T
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o
o
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() 0 + 0 + 0 _ 0 +

Ham s y = 3f 2+2 —z’ + 3z dong bién trén khoang nao dwdi day?
A. 1,400 . B. —oo;—1. C. —L0. D. 0;2.

Cdu2. Chohamsd y=f (x) xac dinh va lién tuc trén R , 6 dao ham f'(x) théa man

xr | — 00 -1 0 1 “+ox0

() | - 0 + 0 -0 4
Ham s6 y = f (1-x) nghich bién trén khoang nao dudi day
A. (-11). B. (-2;0). C. (-13). D. (1;+0).
Cau3. Chohamsd y=f(x) cé do thihamsd f'(x) nhu hinh vé

v

(1.
/
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Ham s8 y = f (2x)+2e™* nghich bién trén khoang nao cho dudi day?
A. (-2;0). B. (0;+0). C. (—o0;400). D. (-11).

Cau4. Chohamsd y=f(x) c6bang xét dau ctia dao ham nhu sau

flxy + o - 0 + 0 - 0 +

Ham s y =-2f (x)+2019 nghich bién trén khoang nao trong cac khoang dudi day?
A. (-42). B. (-12). C. (-2-1). D. (2;4).
Cau5. Chohamsd f(x) cé do thi nhu hinh dudi day

Ham s8 g(x)=In(f(x)) dong bién trén.khoéng nao dudi day?
A. (—0;0). B. (L +x). C. (-11). D. (0;+).
Cau 6. Chohamsd y=f(x) c6 dao ham trén R, thoaman f(-1)=f(3)=0 va db thi cia ham
s8 y=f'(x) c6 dang nhu hinh duéi day. Ham s8 y = f (X))2 nghich bién trén khoang

nao trong cac khoang sau?

A. (-2;2). B. (0;4). C. (-21). D. (12).
Cau7. Cho y=f x la ham da thiec bac 4, c6 d6 thi ham s6 y = f’ » nhuw hinh vé. Ham s&

y=f 5—2x +41° —10z ddng bién trong khoang nao trong cac khoang sau day?

012\z
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Cau 8.

Cau 9.

Cau 10.

Cau 11.

>

A. 34 . B. 2;§ . C. §;2 . D. O;§ .
2 2 2
Cho ham s8 bac bén y=f(x) c6 d6 thi ham s6 y= f'(x) nhu hinh vé bén. Ham s&

g(x)=f (x2 + X —1) dong bién trén khoang

A Y

1/ o 1 a

A. (0:1). B. (~2-1). C. (—2;—%). D. (~0,-2).
Cho ham s6 f(x), d6 thi ham s6 y = f'(X) nhu hinh vé dudi day.
¥ Jk3 ‘[
/] /
/1N /
/ \1 |4 -
—1/ o \ |'II x
/ \ /
| \ /
| N/
| \_/
Ham s§ y = f (|3 ) dong bién trén khoang nao dudi day ?
A. (4;6). B. (-1;2). C. (—o0;-1). D. (2;3).

Cho ham s8 f(x)=ax’+bx’+cx+d cd d6 thi nhe hinh vé. Ham s6 g(x)=[f (X)]’

3 1 3/ o
1/
|
|
A. (=0:3). B. (L3). C. (3;+0). D. (-3:1).
Cho ham s§ y = f (x) lién tuc trén R. Ham s6 y = f'(x) c6 d6 thi nhu hinh vé. Ham so

2019 2018X
9(x)= 2018

nghich bién trén khoang nao dwdi day?

f(x-1)+ dong bién trén khoang nao dudi day?
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A. (2;3). B. (0;1). C.(-1;0). D. (1;2).
Cau12. Chohamsd f(x) c6 bang xét ddu ctia dao ham nhw sau:
x —00 0 1 2 3 +00
fi(zx) + 0 - 0 - 0 + 0 -

Ham s y = f (x—1)+ x* =12x + 2019 nghich bién trén khoang nao dudi day?

A. (;+0). B. (42) C. (—0;1). D. (3,4).
Cau13. Chohamsd f(X) c6 bang xét ddu dao ham nhu hinh bén duwéi
x| -3 =2 0 1 3 +o
f'(x) -0 + 0 -0 -0+ 0 -

Ham s3 y = f (1-2x) dong bién trén khoang

63 el e(x) o)

Cau14. Chohamsd f(X) cé bang xét ddu dao ham nhw hinh bén dwdi
x |0 -3 -2 0 1 3 0

f'(x)

- 0 + 0 -0 -0 4+ 0 -

vaham s8 g(x)= f (1-2x). Chon khéang dinh sai trong cic khang dinh sau
1 . \ S Ap A i o1y ~
A. X= > 1a mot diém cuc dai va x =0 1a mot diém cuc tiéu ctia ham s6 Y =g(x).

B. Ham s6 Yy =0(X)cé 2 diém cuc dai va 2 diém cyc ticu.
C. Ham s y=g(x) dat cuc tifu tai x=0 va x=2.
D. x=-1 1a mot diém cuc dai va x =2 1a mot diém cuc ti€u ctia ham s6 Yy =g(X).

Cau15. Chohamsd y= f(x).Db thi ham sd y= f'(x) dwoc cho nhw hinh vé sau

1

2 /1 0 1 2 \ 1 5 {
1

Ham s8 g(x) = f (2X4 —1) dong bién trén khoang nao sau day?

A. (—0;-1). B. (1;1) C. (1;3) D. (2;+0).

X |—3:. -3 -2 0 1 3 +m

- 0+ 0 -0 -0+ 0 -
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Cau 17.

Cau 18.

Cau 19.

Cau 20.

Cau 21.

>

Ham s6 y = f (1-2x) dong bién trén khoang

A. o;§ . B. —1;1 . C. —2;—1 .
2 2 2
Cho ham s6 y = f'(x) lién tuc trén R va c6 d6 thi nhu hinh vé sau

v

o

Ham s8 y = f (x* + 2x+3) nghich bién trén khoang nao dudi day ?
A. (—o0;-1). B. (—1;+x). C. (-2;0). D. (-2;-1).

Cho ham s y = f(x) lién tuc trén R va c6 d6 thi ham s6 y = f'(x) nhu hinh vé dwéi.

Y

Ham s6 y = f(x)—x* +2X nghich bién trén khoang

A. (-12). B. (13). C. (0;1). D. (-;0).

Cho ham s6 y=f(x) 6 dao ham f’(x)=(x2—1)(x2—x—2). Ho6i ham sd
g(x)="f (x - x2) dong bién trén khoang nao trong cac khoang sau?

A. (-11). B. (0;2). C. (—o0;-1). D. (2;+x).

Cho ham s8 f (X) c6 bang xét ddu ctia dao ham nhu sau:

X —o0 1 4 Joo
f(x) + 0 - 0 +
4 3

Hams6 y=g(x)=f (x2 ) + X? + % —6x* dong bién trén khoang nao dwédi day?

A. (-2-1). B. (12). C. (-4-3). D. (-6;-5).

Cho ham s6 y = f (x) c6 dao ham lién tuc trén R va c6 bang bién thién nhu sau:
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Hamso y=f (X2 - ZX) nghich bién trén khoang nao dwéi day ?
A. (—0;0). B. (0;1). C. (2;+). D. (1;2).
Cau 22. Cho ham s6 y= f(x) c6 d6 thi cia ham s6 y= f'(x) dwoc cho nhuir hinh bén. Ham s6

y =-2f (2—x)+x* nghich bién trén khoang

Yl
3
1
-1 /0 2 / 4 5 [z
-2
A. (-3, -2). B. (-2; -1). C. (-1 0). D. (0; 2).

Cau23. Cho f r ma d6 thi ham s6 y = f' # nhuw hinh bén. Him s6 y=f z—1 +2° — 2z

dong bién trén khoang

A. 1,2 . B. —1;0 . C. 0;1. D. —2;—1.
Cau 24. Cho ham s6 y=f(x) c6 d6 thi y=f ‘(x) nhw hinh vé bén. Hoi ham s6 y=£(3-2x)+2019 nghich

bién trén khoang nao sau day?

R
A. (1;2). B. (2;+). C. (—o0;1). D. (-1;1).

Cau 25. Choham sd y= f(X) cé bang xét ddu dao ham nhu sau
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Cau 26.

Cau 27.

Goi g(x)=2f (l—x)+%x4 —x*+x?-5. Khang dinh nao sau day dtng ?

A.Ham s8 g(x) d6ng bién trén khoang (—o0;-2).
)
)

(
D. Ham sd g (X) nghich bién trén khoang (1; +oo) )
f

(
B.Ham s& g(

X) dong bién trén khoang (—1;0) )

C. Ham s6 g(x) dong bién trén khoang (0;1) .
Cho ham s§ f (x)=x°—3x" +5x+3 va ham s6 g(x) c6 bang bién thién nhu sau

T — - 6 + oo

Ham s6 y = g( f (x)) nghich bién trén khoang

A. (-11). B. (0;2). C. (-2;0). D. (0;4).
Cho ham s& f (x) c6 bang xét ddu ctia dao ham nhu sau
f!(x) -0+ 0 + 0 - 0 +

bat g(x)=f (x2 —2x+2)+ x® —3x* —6X.

Xét cac khang dinh

1) Ham sd g(x) dong bién trén khoang (2;3).

2) Ham s8 g(x) nghich bién trén khoang (0;1).

3) Ham s6 g(x) dong bién trén khoang (4;+x).

S6 khang dinh dting trong cac khang dinh trén 1a

A. 0. B. 1. C. 2. D. 3.

Ciau28. Chohamso y=f (X) c6 dao ham trén R va cé bang xét ddu cua dao ham nhw hinh vé
sau:
X —0 -2 1 2 4 +a0
7'(x) + 0 + 0 — 0 - 0 +

C6 bao nhiéu s§ nguyén m e (0;2020) d& ham s8 g(x) = f (X’ - x+m) nghich bién trén

1.1. XET TINH PON PIEU BANG BBT - PO THIc

khoang (—1; 0) ?
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A. 2018. B. 2017. C. 2016. D. 2015.
Cau29. Chohamsd f(x) cé bang xét dau ctia dao ham nhw sau

Ham so y = f (2x+1)+ % x> —8x + 2019 nghich bién trén khoang nao dudi day?

A. (L+0). B. (~o0;—2). . (—1; %) D. (-17).
Cau 30. Chohamsd y= f(x) c6 bang xét ddu cua dao ham f'(x) nhu sau
x ‘ —o 1 1 2 5 +oo
S ‘ + 0 - 0 + o0 + o0 -

Ham s8 y =3f (—x+2)+x° +3x* —9x+1 nghich bién trén khoang nao sau day?
A. (-2;1). B. (2;+x). C. (0;2). D. (—o0;-2).

Cau 31. Chohamsg f(x) cd bang xét ddu dao ham nhu sau

x

— 00 —1 1 2 5 +co
f’(a:)l + 0 — 0o + 0 + 0 -

Ham s6 y =3f (—x+2)+x° +3x” —9x nghich bién trén khoang nao dudi day
A. (-21). B. (—0;-2). C. (0;2). D. (2;400).

Cau 32. ChohamsG y= f(x) c¢6 do thi ham s6 y = f'(x) nhw hinh vé bén. Biét f(-2)<0, ham
sdy :‘ f(1-x* )‘ dong bién trén khoang nao duédi day?

Y

_2\_/\0 ’ *

A. (—201\8/5; 201\8/5). B. (—1;+x). C. (—oo;—2°1\8/§). D. (—201\8/5;0).
Cau 33. Cho ham s f (x) c6 bang xét dau dao ham nhuw sau:
T - 1 4 +oo
f'(z) + 0 - o+

4 3
Ham s§ y=g(x)= f (') + 2+~ ~6x" dong biéh trén khoang nao dudi day?

1.1. XET TINH PON PIEU BANG BBT - PO TH1°




>

A. (-2;-1). B. (1;2). C. (-6;-5). D. (-4;-3).
Cau34. Cho ham s6 y=f(x) c6 bang xét didu dao ham nhu hinh bén. Ham s&

y =313 372 gang bign trén khoang nao dudi day.

X —an -1 1 4 +0
v’ - 0 + 0 - 0 +
A(l; +oo) B.(—oo; —2). C.(—l; 3). D. (—2;1).

Cau 35. Chohamsd y=f(x) c6 d6 thi ham s§ y = f'(x) nhw hinh vé

2

Al [_1@. B. (1;3). C. (-31). D. (-2,0).
Cau 36. Chohamsd y= f(x) c6 bang xét ddu dao ham nhu sau
X -0 -2 0 3 +o0
(%) + 0 - 0 + 0 -

Ham s8 y = f (X* +2x) dong bién trén khoang nao dudi day ?
A. (L;+0). B. (-3;-2). C. (0;1). D. (-2;0).
Cau37. Chohamso y=f (X) c6 d06 thi f’(X) nhu hinh vé sau

y=["(x)

1 2 €T

Ham s6 g(x)=f (X2 - 2) nghich bién trén khoang nao dudi day?
A. (1;3). B. (-3;-1). C. (0;2). D. (4;+).

Cau 38. Chohamsg f(x) cé bang xét dau ctia dao ham nhu sau:

X —o0 -1 1 2 5 +o0
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f'(x) + 0 - 0 + 0 + 0 -
Cho ham s8 y =3f (x+3)—x’ +12x nghich bién trén khoang nao sau day?
A.(—o0;-1) B.(-10) C.(0;2) D.(2;+)

Cau39. Cho ham s§ y=f(x) c6 dao ham f'(x)=x*-2x. Ham s6 g(x)=—f(x’-1) nghich

bién trén khoang nao sau day?

A. (L;+00). B. (0;1). C. (—o0;-1). D. (-10).
Cau 40. Cho ham s§ y=f(x) c6 dao ham f'(x) trén R. Hinh vé bén la d6 thi ciia ham s6
y=f'(x).
y]
y = f'(z)

b _—

/.

Ham s6 g(x)=f (X - Xz) nghich bién trén khoang nao trong cac khoang dudi day?

(B (=) efen) o)

Cau 41. Cho ham s6 yzf(x) c6 dao ham f’(x)=x3—2x2, Vx e R. Ham sO y=f(2—x) dong

o

bién trén khoang
A. (240). B. (—032). C. (-42). D.R.
Cau 42. Cho ham so yzf(x) nghich bién Vxe(a;b). Ham s0 y=f(2—x) dong bién trén
khoang
A. (2-b:2-a). B. (-0;2-a). C. (a:b). D. (2-bi+).
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Caul.

Cau 2.

Cau 3.

HUONG DAN GIAI

Choham s6 f = c6 bang xét dau cua dao ham nhu sau:

xr .
| C 1 2 3 4 o0

e R

Hams6 y = 3f 2+2 —z’ + 3z ddng bién trén khoang nao dudi day?
A. 1,400 . B. —o0;—1 . C. —L,0. D. 0;2 .

Choham s y=f (x) xac dinh va lién tyc trén R , c6 dao ham f'(x) thoa méan

T | —00 -1 0 1 +oo

I'(x) | B 0 L0 0 i
Ham s6 y = f (1-x) nghich bién trén khoang nao dudi day
A. (-11). B. (-2;0). C. (-13). D. (L +0).

y=f(1-x)=y=—f'(1-x).

Loi giai

1-x>1

Hz 6 y=f(1- hich bié —-f'(1-x)<0 f'(1-x)>0 h
am s8 y=f(1-x) nghich bién = —f'(1-x) < f'(1-x) C{—lsl—XSO

x<0
= L< e<o Vay ham s§ y = f (1-x) c6 nghich bién trén khoang (—2;0).
Cho ham s8 y = f(x) c6 d6 thi ham s f'(x) nhw hinh vé

¥

(L.
/

Ham s6 y = f (2x)+2e™ nghich bién trén khoang nao cho duéi day?

A. (-2;0). B. (0;+0). C. (—o0;400). D. (-11).

y=f(2x)+2e™* =y =2f"(2x)—2e* =2(f'(2x)-e ™)

Loi giai
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Cau 4.

Cau 5.

>

f'(x)>1,vx>0 f'(2x)>1,vx>0
Ttr d6 thi ta thdy < f'(x)=1x=0 =< f'(2x)=1,x=0
f'(x)<1Vx<0 f'(2x)<1,Vvx<0
e <L vx>0 f'(x)-e™>0,vx>0
Ma {e*=1x=0 Suyra { f'(x)-e™=0,x=0
e >1Vx<0 f'(x)—e™<0,Vx<0
Tt d6 ta ¢ bang bién thién
x —0 0 +ao
V' - 0 +
=
¥
-

Vay ham s6 nghich bién trong khoang (—;0)

Cho ham s6 y = f (x) c6 bang xét d4u ctia dao ham nhu sau

X |- 2 -1 2 4 4w
Sx) + 0o - 0 + 0 - 0 +

Ham s8 y =-2f (x)+2019 nghich bién trén khoang nao trong cac khoang dudi day?
A. (-4,2). B. (-12). C. (-2-1). D. (2;4).

Xét y=g(x)=—-2f(x)+2019.

Loi giai

X=-2
X=-1
X=2
x=4

Ta c6 g'(x)=(-2f (x)+2019) =-2f'(x), g'(x) =0

Dua vao bang xét dau ciia f'(x), ta c6 bang xét ddu ctia g'(x):

T oo 2 1 2 4 Foo
g'(z) 1] : (0 1] ]

Dua vao bang xét dau, ta thdy ham s y = g(x) nghich bién trén khoang (-1;2).
Cho ham s& f (x) c6 d6 thi nhu hinh dudi day
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Cau 6.

Ham s§ g(x)=In(f(x)) dong bién trén khoang nao dudi day?
A. (—;0). B. (L +). C. (-11). D. (0;+).

Loi giai
Chon B
o) =[in(1 ()] =

N—"

X

N—"

Tir d6 thi ham s y = f (x) ta thdy f(x)>0 v6imoi xeR. Vivay ddu cua g'(x) la dau
cta f'(x). Ta cé bang bién thién ctia ham s& g(x)

T -0 -1 0 1 + o

g'(x) - 0 + 0 - 0 +

NN

Vay ham s& g(x)=In(f(x)) dong bién trén khoang (1;+).

Cho ham s6 y = f (x) c6 dao ham trén R, théa man f(-1)= f(3)=0 va do thi cia ham
s8 y=f'(x) c6 dang nhu hinh duéi day. Ham s3 y =( f (X))2 nghich bién trén khoang

nao trong cac khoang sau?

A. (-2:2). B. (0;4). C. (-21). D. (12).

Loi giai
Chen D

Ttr d6 thi va gia thiét, ta c6 bang bién thién ctia y = f (X):
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Cau?7.

X —0 -1 1 3 +0
(%) + 0 - 0 + 0 -
/() a0 LN
AN
4 L0 7 |
lim  (x) lim £ {x)

!

v =((f(0)) =2f (x).1 ().

Ta c6 bang xét ddu cua y' = (( f (X))z) :

X —o0 -1 1 3 +00
S(x) + 0 - 0 T 0 -
£ S B
2/ (5)./() - ; : ;

Ta deocham s6 y = ( f (x))2 nghich bién trén (1;2).
Cho y = f = la ham da thic bac 4, ¢6 d6 thi ham s6 y = f' z nhw hinh vé. Ham s6

y=f 5—2z +42* —10r dong bién trong khoang nao trong cac khoang sau day?
& & & & 2 y

A. 34 .

Loi giai

Tt d6 thictia Yy = f'(X) tasuyra y= f'(X) co hai diém cuec tri A(O;l),B(Z;S).
3
Tacé f"(x)=ax(x—2)=ax’—2ax, dodé y= f’(x)z%—ax%b (1).

b=1

b=1
Thay toa d6 cac diém A,B vao (1) ta dwoc hé: {85 &
4da+b=5

a=-3

Vay f'(x)=-x"+3x*+1.
Dat g(x) = f (5-2x)+4x* —10x ham c6 TXD R.
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Cau 8.

Cau 9.

>

Dao ham g'(x)=-2[ f'(5-2x)—4x+5]=—4(4x> - 24x* + 43x - 22),

X=2
9(x)=0e) 445
o2
Ta c6 bang xét ddu cua g'(x)
g — 44 2 445 +x
2 2
g'[x} + 0 - 0 + b -

Tt BBT ta chon dap an B.

Cho ham s8 bac bén y=f(x) c6 d6 thi ham s6 y= f'(x) nhu hinh vé bén. Ham s&
g(x)=f (x2 +X —1) dong bién trén khoang

A Y

A. (0:1). B. (-2-1). C. (_z;_lj. D. (—o0i-2).

Loi giai
Chon A

Dua vao d06 thi ta c6: f'(x)

a(x +1)(x—1)2 véi a>0
9'(x)=(2x+1) f’(x2 +x—1) = a(2x+l)(x2 +x)(x2 +x—2)2
=ax(2x+1)(x +1)(x—1)2 (x+2)2

Bang bién thién

x —1
— -2 -1 —
2

g 0 - 0 + 0 +

" \ \ /

Dua vao bang bién thién chon A.
Cho ham s6 f(x), d6 thi ham s6 y = f'(X) nhw hinh vé dudi day.
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Cau 10.

ya [
AZ F
/LN /
\1 [4 _
—1/{ o \ fl X
[ \ /
| \ /
[ N/
; \_/
Hamsd y=f (|3— X|) dong bién trén khoang nao dudi day ?
A. (4:6). B. (-1,2). C. (—o0;-1). D. (2;3).
Loi giai

y=t(3-)= 1 (3-x)=- 2 (8- ) =9

f'(j3-x]) 0@——(3_x)f’(|3 X)=0< Fle-x)-=0
3= 3-x=0
B-xX=-4L) [xet
3_ = =
o | BX=1N) - x=7
B-x/=4(N) |x=2
x=3(L) x=4
Ta c6 bang xét dau cuia f'(]3-x|):
x - -1 2 3 4 7 +mo
fR-x -0 + 0 - 1 =+ 0 - 0 +

Tir bang xét dau ta thay ham s6 y = f (|3—X|) dong bién trén khoang (-1;2).
Cho ham s f(x)=ax’+bx’+cx+d cd d6 thi nhu hinh vé. Ham s& g(x) =[f(X)]’

nghich bién trén khoang nao duwéi day?

A. (—0;3). B. (L3). C. (3;+). D. (-3).
Loi giai
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f'(x)=0
g'x)=2f'x).f(X)=g'(X)=0<= ( ) , ta c6 bang xét ddu
f(x)=0
x —0 -3 1 3 +x
f'(x) + 0 - 0 + +
fix) - 0 - — 0 +
g'(x) — 0 + 0 - 0 +

Dua vao bang bién thién, ham s& g(x) nghich bién trén khoang (—«;-3) va (1;3).
=> Chon B.
Cau1l. Chohams6 y= f(x) lién tuc trén R. Ham s6 y = f'(x) c6 d6 thi nhw hinh vé. Ham s6

g(x)=f(x-1)+ % ddng bién trén khoang nao dudi day?

A. (2;3). B. (0;1). C.(-1;0). D. (1;2).

Loi gidi
Tac6 g'(x)=f'(x-1)-1.
x-1<-1 x<0
"(x)20e f/(x-1)-1>0c f'(x-1)>1 :
9'(x)>0 f'(x-1) < f'(x-1) C{x_lzz ®|:XZ3
2019-2018x
2018

Cau12. Chohamsd f(x) c6 bang xét dau ctia dao ham nhu sau:

Tt d6 suy raham s8 g(x)=f (x-1)+ dong bién trén khoang (-1;0).

T —00 0 1 2 3 +00

f(x) + 0 - 0 - 0 + 0 -

Ham s y = f (x—1)+ x* =12x + 2019 nghich bién trén khoang nao dudi day?

A. (L+0). B. (1,2) C. (-o51). D. (3,4).
Loi giai
Yy
Chon B y= 1
bit g(x)=f (x—1)+x*-12x+2019, ta ¢6 ¢'(x) = f'(x—1)+3x* -12. | T |

Patt=x-1=x=t+1
= g'(x)=f'(t)+3t* +6t-9=f (t)—(-3t* -6t +9).

L\ (P)

-3 —21

/ t -1 O
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Cau 13.

>

Ham s6 nghich bién khi ¢'(x) <0< f'(t)<-3t>-6t+9 (1).
Duya vao d6 thi cia ham f'(t) va parabol(P): y=-3t*-6t+9
(Hinh bén) ta co:

(et <t<l=-383<t<l=>-3<x-1<1=>-2<x<2

= g(x) nghich bién trén (-2;2)

= g(x) nghich bién trén (1; 2).

Cho ham s8 f (X) c6 bang xét ddu dao ham nhw hinh bén dwéi

X |—3:. -3 =2 0 1 3 +0

- 0 + 0 - 0 -0 + 0 -
Ham s3 y = f (1-2x) dong bién trén khoang

N

Loi giai
Tacéd: y'=-21'(1-2x)
Cach 1:
1:9x<-3 X=2
y=-2f'(1-2)20 & f/(1-2x) <0 | 2<1-2x<1 0gxgg
—2x>
1-2x>3 w< -1
= ham s6 dong bién trén mdi khoang (—0;-1), (O;gj va (2;+).
Cach 2:
T bang xét dau f'(x) ta co
[x=2
1-2x=-3 |[,.3
1-2x=-2 i
y'=-2f'(1-2x)=0=|1-2x=0 < X=E ( trong d6 nghiém X=% 1a nghiém boi
1-2x=1
x=0
1-2x=3
L x=-1

chén)

Bang xét dau y’ nhu sau :
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1 3
‘ —00 —1 0 2 2 2 +0a
f(1 = 2x) - 0 + 0 - 0 - ] + 0 —
Y + 0 - 0 + 0 + 0 -0 +

= ham s6 dong bién trén mdi khoang (—0;-1), (o ; gj va (3;+).

Cdch 3( Tric nghiém )

Tacod: y 1 =-2f' 3 <0, ma —le —l;l va —le —2;l nén loai dap an B va C.
4 2 4 2 4 2
y’(zj:—Zf’(—§)<O, ma ZE(§;3J nén loai dap an D.
4 2 4 \2
Cau14. Chohamsd f(X) c6 bang xét ddu dao ham nhw hinh bén dwdi
x |—:;:. =3 -2 0 1 3 +0
f'(x)‘ - 0 + 0 -0 -0 + 0 -

vaham s8 g(x)= f (1-2x). Chon khéang dinh sai trong cic khang dinh sau

1 \ A - A? . \ N\ A - A? - A? 7 \ ~N
A. X= > 1a mot diém cuc dai va x =0 1a mot diém cuc tiéu ctia ham s6 y = g(x).

B.Ham so Y=0 (X) cd 2 diém cuc dai va 2 diém cuc tiéu.
C.Ham s§ Y =9(X) dat cuc tiéu tai x=0 va x=2.

D. x=-1 la m6t diém cyc dai va x =2 la mot diém cuc tiéu cia ham s6 y=0 (X) .

7 k3 A A, A \ ~ /4 . \ 3 \ .« A? - A?
Theo cach 2 ctia cau 34 két ludn ham s6 ¢6 2 cucdaila x=-1, x= > va 2 diém cuc tiéu

Loi giai

la x=0, x=2 nén chi c6 dap an A sai.
Cau15. Chohamsd y= f(x).Db thi ham sd y = f'(x) dwoc cho nhw hinh vé sau

1

ey /1 0 1 2 \ 4 5 i
-1

Ham s8 g(x)= f (2x4 —1) dong bién trén khoang nao sau day?

A, (=0i-1). B. (%1] . (ﬁj. D. (2;4+0).
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Cau 16.

Cau 17.

>

Loi giai
Tacé g'(x)=8x"f'(2x" ~1)
3 x=0 x=0
x’=0
9'(x)=0< . ol -l=-1lo|x=42 .
f'(2x*-1)=0 \

(Trong do x =0 la nghiém boi 1é (bi 7)).
Duwa vao d6 thi ham so f '(X) va dau cua g'(x) , ta ¢4 BBT nhu sau:

N — _;-‘E ) f o
g'(x) - 0 - 0 + 0 -
f/ffﬁﬂ%ETxN\x //ﬁ/fﬂdﬂxxx\x
o £10)

= g(x) dong bién trén (—oo;—é/i) va (0;4/5) :
Vay g(x)dong bién trén khoang (% ;1) :
Cho ham s6 f (x) c6 bang xét ddu dao ham nhu hinh bén dwdi

x |—::::- -3 -2 0 1 3 +

f'(x)

- 0+ 0 -0 -0+ 0 -

Ham s8 y = f (1-2x) dong bién trén khoang

N RN e

Loi giai
Chon A
Taco: y'=-21'(1-2x)>0 < f'(1-2x)<0
1-2x<-3 x=2
Tirbang xét ddu ta ¢ f'(1-2x)<0 < |-2<1-2x<1 < OSXS%
1-2x>3 K< -1

Tt day ta suy ra ham s6 dong bién trén khoang (0; gj

Cho ham s& y = f'(x) lién tuc trén R va cé do thi nhu hinh vé sau
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by

pe

)

Hamsd y = f (X2 +2x+3) nghich bién trén khoang nao duéi day ?

A. (—0;-1). B. (-1;+). C. (-2;0). D. (-2;-1).

Loi giai
Chen D

bat g(x)= f(x2+2x+3) = g'(x)=2(x+1) f'(x2+2x+3).
Do x2+2x+3:(x+1)2+222 va d6 thiham s8 y = f'(x) ta co:

9'(x)=

0 2
X°+2Xx+3=3

= | x=0 .
f’(x2+2x+3)=0 o

Ta c6 bang xét ddu g'(x) nhuw sau

Suy raham s8 y = f (x* + 2x+3) nghich bién trén moi khoang (-2;-1) va (0;+%) nén
chon D.
Cau18. Choham so y= f(x) lién tuc trén R va c¢6 d6 thi ham s6 y = f'(X) nhuw hinh vé dudi.
Y

4

Ham s§ Yy = f(X)—x° +2x nghich bién trén khoang
A. (-L12). B. (1,3). C. (06;1). D. (-«;0).

Loi giai
Chen C.

bit y=g(x) = f (X) - x> +2x.
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Cau 19.

>

Tacd: g'(X) =(F(X)=x*+2x)' = f'(X)—2x+2.
=0'(X)=0< f'(X)=2x-2.
S6 nghiém ctia phwong trinh g'(x) =0 chinh bang s8 giao diém ctia 6 thi ham s f'(x)

va duong thang (A):y =2x—2 (nhuw nhinh vé dudi).

x=-1
Dua vao d6 thi ta thdy g’ x =04 |x=1
x=3

Dau cua g'(x) trén khoang (a;b) duoc xac dinh nhu sau:

Néu trén khoang (a;b) d6 thi ham f’(x) ndm hoan toan phia trén duong thang
(A):y=2x-2 thi g'(x)>0 Vxe(a;b).

Néu trén khoang (a;b) do thj ham f'(x) ndm hoan toan phia dwdi duwong thang
(A):y=2x-2 thi g'(x) <0 Vxe(a;b).

Duta vao do thi ta thay trén (-11) do thi ham f'(x) nam hoan toan phia dwdi duong
thang (A):y=2x-2nén g'(x)<0 Vxe(-11).

Do d6 ham s8 y = f (X) —x* +2x nghich bién trén (-11) ma (0;1) = (-L1) nén ham s8

nghich bién trén (0;1).

Cho ham s6 y=f(x) 6 dao ham f'(x)= (x2 —1)(x2 - x—2). Ho6i ham sd
g(x)="f (x - x2) dong bién trén khoang nao trong cac khoang sau?

A. (-11). B. (0;2). C. (—o0;-1). D. (2;+x).

Loi gidi

2 1.0 x=-1

f'(x)=0 <:>(x2—1)(x2—x—2):0 @[XZ_ - < ix=1 .
X°—x-2=0

X=2
Bang xét dau f'(x)
X —o0 -1 1 2 +o
f'(x) + 0 + 0 - 0 +
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Cau 20.

>

Taco g'(x)=(1-2x) f'(x—=x*).

r 1
l X=—
XZE 2
1-2x=0
9'(x)=0< (1-2x) f'(x-x*)=0 < Lo x=xX=-lg x:l’L\/g
f’(x—x):O 2 2
X=x"=1 -5
X—Xx>=2 X=——
- L 2
Bang xét dau g'(x)
. . 1—:6 % 1+:E .
g'(x) + 0 + 0 - 0 -

Tt bang xét ddu suy ra ham s& g(x) = f (x - x2) dong bién trén khoéng (—o0;-1).

Cho ham s6 f (X) c6 bang xét dau ctia dao ham nhu sau:

—oo 1 4

X + oo
f'(x) + 0 - 0 +

4 3
Hams8 y=g(x)=f(x*)+ X? + 2% —6x* dong bién trén khoang nao dwdi day?

A. (-2-1). B. (12). C. (-4-3). D. (-6;-5).

Loi giai

Cach 1: Giai nhanh
Ta cbd: y' =2x.f '(x2)+ 2x% +2x% —12x

+Chon x=-55¢(-6,-5) = y'(—5,5)=—11f'(30,25)_%4)

vi theo BBT 30,25>4= f'(30,25)>0=-11f'(30,25) <0 nén loai bo dap an D.
+ Tuong tu chon x=-4,5 ta déu duoc y'(—4,5) <0 nén loai bé dap an C.

+ Chon x=1,5 ta déu duoc y'(1,5)=3f'(2,25)—2747<0

vi theo BBT 1<2,25<4= f'(2,25)<0=3f'(2,25) <0 nén loai bo dép én B.
Cach 2: Ty luan

Ta cé y’=2x.f'(x2)+2x3+2x2—12x=2x[f’(x2)+x2+x—6]

1.1. XET TINH PON PIEU BANG BBT - PO THIQ
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Mat khac: x> +Xx—6=0<=x=2v x=-3

Ta cé bang xét dau:

x —o -3 -2 -1 0 1 2 +o
() + | + - 0 + + 0 - 0 +
x +x—6 + 0 - | - | - - ~ 0 -
7'(x) — 0 kd | + 0 k@ 0 kd | - 0 =
(kxd: khong xac dinh)
Vay ham s§ Y =g(x) dong bién trén khoang (-2;,—-1) va (2;+).
Cau 21. Chohamsd y= f(x) c6 dao ham lién tuc trén R va c6 bang bién thién nhu sau:
r —oo 0 2 “+oo
Y + 0 — 0 +
1 oo
Y / \ /
-3
— 00
Ham s8 y = f (X’ —2x) nghich bién trén khoang nao dudi day ?
A. (—0;0). B. (0;1). C. (2;+x). D. (1;2)
Loi giai
x=1
:1 =
2x-2) (3 2x) =0 | 270 X220X(2)
"=(2x— "X*-2Xx)=0< S X =-2x=0<| x=
v=( )1 ) f'(x*—2x)=0
X2=2x=2 | x=1++/3
_x:l—\/§
Lap bang xét dau Y’
X —o 1-v3 0 1 2 1++v3 +00
|
2x-2 - - -0 + + +
£ =2x) + 0 - 0 + 0 - 0 +
y' - 0 + 0 — 0 + 0 — 0 +

Dua vao bang xét dau ham s8 nghich bién trén (0;1).
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Cau 22. Cho ham s§ y= f (x) c6 do thi cia ham s§ y = f'(x) dwoc cho nhu hinh bén. Ham s&
y =—-2f (2—x)+x* nghich bién trén khoang

y
3

1

Loi giai

Cach 1: Gidi nhanh
Tacd: y=2f(2—-x)+2x
+Chon x=-21€(-3-2) = y'(-2,1)=2f'(4,1)-4,2>0

vi theo db thi f'(4,1)~3=>2f'(4,1)-4,2>0 Nén dép an A sai.
+Chon x=-19¢(-2,-1) = y'(-19)=2f'(3,9)-3,8>0

vi theo 46 thi f'(3,9)~3=>21'(3,9)—3,8>0 .Nén dap én B sai.
+Chon x=15€(0;2) = y'(15)=2f'(0,5)+3>0

vi theo d6 thi f'(0,5)>0=>2'(0,5)+3>0 .Nén dép an D sai.
Cach 2: Giai ty luan

o l S

17N

AT
BN

Tacd y=-2f (2—x)+x* = y':—(2—x)l2f’(2—x)+2x
y'=2f"(2-x)+2x =y <0& f'(2-x)+x<0 < f'(2-x)<(2-x)-2.

e

.
=Y

FsT

[}
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Cau 23.

>

Duwa vao do thi ta thdy duong thing y=x—-2 ct d6 thi y=f'(x) tai hai diém c6 hoanh

d6 nguyén lién tiép la E:_Xl;zvé cling tir do thi ta thdy f'(X)<x—2 trén mién
, =

2<x<3nén f'(2-x)<(2-x)-2 trén mién 2<2-x<3 < -1<x<0.

Vay ham s6 nghich bién trén khoang (-1; 0).

Cho fz madothihamsd y=f 2 nhu hinhbén. Himsd y=f 2 -1 +2° -2z

dong bién trén khoang

A L;2. B. —10 . C. ;1. D. —2;—-1.

Loi giai
Chon A

Tacby=fz—1 +2° -2z

Khidé y' = f' z—1 +2z—2. Ham s6 dong bién khi ¢’ >0
sflr—1+22-1>01

Pitt=x—1thi 1 trothanh: f' t +2t >0« ' t > —2t.

Quan sat @6 thiham s y = f' ¢ va y = —2t trén cing mot hé truc toa &6 nhuw hinh vé.

o~

Y

= y=1(t)

(5]

Khi d6 ta thdy véi t € 0;1 thi d6 thihams6 y = f’ ¢ ludn nam trén duong thang
y=—2t.
Suy ra 't +2t>0,Vte 0;1 .DodéVz e 1;2 thihams6y=f z—1 +2° -2z
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Cau 24.

Cau 25.

>

Cho ham s@ y=f(x) ¢6 do thi y=f ‘(x) nhu hinh vé bén. Héi ham s6 y=£(3-2x)+2019 nghich

bién trén khoang nao sau day?
i

/"

A. (1;2). B. (2;+). C. (—0;1). D. (-1;1).

bit g(x)=f(3-2x)+2019= g'(x) =-2f'(3-2x).
Cach 1: Ham s6 nghich bién khi g'(x)=-2f"(3-2x) <0< f'(3-2x)>0

Loi giai

& —1 .Chondépan A
3-2x>4 x<?

Cach 2 : Lap bang xét dau

[—1<3—2x<1 l<x<2
=

3-2x=-1 X=2
g'(x)=-2f"(3-2x)=0=f'(3-2x)=0<|3-2x=1 <|x=1

3-2x=4 -1
X=—
L 2
Bang xét dau
X —00 __1 1 2 400
2
g'(x) - 0 + 0 - 0 +

Luu y : cach xac dinh dau ctia g'(x). Ta ldy 3€(2;+0),q'(3)=—-2.f'(3-2.3)=-2f'(-3)>0
(vi theo d0 thi thi f'(-3) nam dudi truc Ox nén f'(-3) <0)
Dua vao bang xét dau, ta chon dap an A.

Cho ham s8 y = f (x) c6 bang xét dau dao ham nhu sau

X | - -2 -1 0 | +

yf  + 0 - 0 + 0 - 0 +

Goi g(x)=2f (1—x)+%x4 —x*+x?-5. Khang dinh nao sau day dung ?

A.Ham s g(x) d6ng bién trén khoang (—o0;—2).

)
)

D. Ham s6 g(x) nghich bién trén khoang (1;+).
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C.Ham s6 g(x
(

B. Ham s g(x) dong bién trén khoang (-1;0) .

dong bién trén khoang (0;1) .
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Loi gii
Xét g'(x)=-2f"(1-x)+x°* =3x* +2x = 2" (1-x)—(1-x)’ +1-x
bat 1-x=t, khi d6g'(x) tro thanh h(t)=-2f'(t)—t*+t

Bang xét dau

d " -2 -1 0 1 4+
=2f'(t) - 0 + 0 - 0 + 0 -
=g - | = B 4+ B - O *
h(t) Khéngxacdinhf + 0 - 0 + 0 -

T bang xét dau ta suy ra h(t) nhan gi tri dwong trén cdc khoang (-2;-1) va (0;1)
,nhan gia tri am trén cac khoang (-10) va (1;+wx).
— ham s6 g'(x) nhan gia tri dwong trén (2;3) va (0;1),nhan gia tri Am trén (1,2) va
(—==;0)
Vay ham s& dong bién trén khoang (0;1).
Cau 26. Chohams6 f(x)=x>—-3x*+5x+3 vahamsd g(X) c6 bang bién thién nhu sau
r | —w -6 6 + oo
g'a) . 0 - 0 +

“ N

Ham s6 y = g( f (x)) nghich bién trén khoang
A. (-1;1). B. (0;2). C. (-2;0). D. (0;4).

Chon A
Taco f'(x)=3x*—6x+5; f’(x):3(x—1)2 +2>0,VxeR.
v =[9(F(x)] =9’ (9).1"(x).

y'<0 < g'(f(x))<0 < -6<f(x)<6 <:>{

Loi giai

X} —3x*+5x+9>0

x®—3x?+5x-3<0
(x+1)(x2 —4x+9)>0

< -1<x<l.
(x-1)(x* -2x+3)<0

Cau 27. Choham sd f(x) cd bang xét ddu ctia dao ham nhu sau
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-0+ 0 + 0 - 0 +

Dat g(x)= f (x2 —2x+2)+ x® —3x* —6X.

Xét cac khang dinh

1) Ham sd g(x) dong bién trén khoang (2;3).

2) Ham s8 g(x) nghich bién trén khoang (0;1).

3) Ham s6 g(x) dong bién trén khoang (4;+x).

S6 khang dinh dting trong cac khang dinh trén 1a

A. 0. B.1. C. 2. D. 3.

Loi gidi
Ta co: g'(x):(2x—2)f’(x2—2x+2)+3x2—6x—6.
Do g’(g):&f’(%)—%<0 vi f’(?j<0 (dwa vao bang dau cta f'(x)), do d6 ham s6
g(x) khong thé dong bién trén khoang (2;3). Vay ménh dé 1) la sai.
Do g’(%}:—l.f’(gj—§<0 vi f’(gj>0 (dwa vao bang ddu ctia f'(x)), do d6 ham
s6 g(x) khong thé€ dong bién trén khoang (0;1). Vay ménh dé 2) la sai.
Véi x e (4;+oo) =E, ta thay:
X’ —2x+2=(x-1)" +1>10= '(x*~2x+2)>0 va 2x-2>0 nén
(2x—2).f'(x2—2x+2)>0,VXG(4;+oo) (a);
x<1-+/3
x>1++/3
Cdng theo v€ cta (a) va (b) suy ra
g'(x)=(2x-2) f’(x2—2x+2)+3x2—6x—6>O,VxE(4;+oo).

Dé thay 3x2—6x—6>0c{ = 3x* —6x—6>0,Vxe(4+o) (b).

Vay g(x) dong bién trén khoang (4;+). Do d6 3) 1a ménh dé dung.

Ciau28. Chohamso y=f (X) c6 dao ham trén R va cé bang xét ddu cua dao ham nhw hinh vé
sau:
X —o0 -2 1 2 4 +00
7'(x) + 0 + 0 — 0 - 0 +

C6 bao nhiéu s8 nguyén me(0;2020) d€ ham s g(x) = f (x2 — X+ m) nghich bién trén
khoang (—1; 0) ?
A. 2018. B. 2017. C. 2016. D. 2015.
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Loi giai
Chen C

Ham s8 g(x) = f (x* —x+m) nghich bién trén khoang (~1;0)
& g'(x)=(2x—1).f'(x2 —x+m)§0 vx € (-1;0)
e /(¥ —x+m)20 vxe(-1;0) (do 2x-1<0 Vxe(-1;0))

M2 _ 2

- x2 Xx+m<1 wx e (-1:0) @[m 1< x2+x e (-1:0)
| X" =Xx+m=2=4 m—42>-XxX"+X
m—1s[_ml§£1](h(x)=—x2+x):h(—1)=—2 -

= , = 54
_m—42m§g((h(x)=—x +x):h(0)=0 2

Két hop dieu kién m e (0;2020), suy ra: m €[4;2020).
Vay ¢6 2016 gia tri M nguyén thoa dé.

Cau29. Chohamsd f(x) cé bang xét dau ciia dao ham nhw sau

Hams6 y = f (2x+1)+ % x> —8x+ 2019 nghich bién trén khoang nao dudi day?

A. (L+0). B. (<c;-2). C (-1;%]. D. (-L7).

Loi giai
g(x)= f(2x+1)+§x3—8x+2019.
g'(x)=2f"(2x+1)+2x* -8 .
9'(x)=0< f'(2x+1)=4-x*(1).

Ham s f'(2x+1) c6 bang xét ddu nhu ham s8 f'(X) nén ta co:
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Cau 30.

Cau 31.

>

x=X%Z 3 .3
2x+1=x (-4 <x <-2) 2 2 2

(1)< { =
2x+1=2 1
X==
2
Bang xét ddu cua ¢'(x) nhuw sau:
X —00 % -1 -1 1 +00
2 2
g9'(x) + 0 -~ 0 +

Cho ham s6 y = f(X) ¢ bang xét dau ctia dao ham f '(X) nhu sau
X ‘ - -1 1 2 3 +oo

£(x) ‘ + 0 - 0 + 0 + 0 -

Ham s8 y =3f (—x+2) + x> +3x* —=9x+1 nghich bién trén khoang nao sau day?
A. (-2;1). B. (2;+x). C. (0;2). D. (—0;-2).

Tacd y'=3x"+6x—9-3f'(2—x).
Ham s8 y nghich bién khi y'<0< x* +2x-3< f (2—x). B4t phwong trinh nay khong

Loi giai

thé giai truc tiép ta sé tim diéu kién dé

x?+2x-3<0 -3<x<1
x*+2x-3<0
S 2-x<-1 &4 x=23 o -3<x<1.
f'(2-x)=0
1<2-x<5 -3<x<1

Dai chiéu cac dap an chon A.
Cho ham s0 f(x) c6 bang xét ddu dao ham nhu sau

v I_OO —1 1 2 5 + 00,
f’(a:)l —+ 0 — 0 —+ 0 + 0 —

Ham s6 y =3f (—x+2)+x° +3x” —9x nghich bién trén khoang nao dudi day

A. (-21). B. (—0;-2). C. (0;2). D. (2;400).

Theo dé bai: y':[3f (=x+2)+x>+3x° —9x]’ =-3f'(—x+2)+3x* +6x-9.

Loi giai

D& ham sd nghich bién < y' <0< -3f'(-x+2)+3x* +6x-9<0
o f'(—x+2)>x*+2x-3

Tt BXD f'(x) tacé BXD ctia f'(—x+2) nhu sau:
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T

—00 -3 0 1 3 +00

fl(—x+2)

Tt BXD trén, ta c6 hinh dang d6 thi cia ham s6 y'= f'(—x+2) va y=x*+2x-3 duoc

vé trén cung hé truc toa do nhw hinh vé.

, y=rf(-r+2)
y=x"+2r-3

Dya vao db thi ta c6 ham s6 nghich bién trén (-3;1).
Cau 32. Chohamsg y= f(x) c6 do thi ham s6 y = f'(x) nhw hinh vé bén. Biét f(-2)<0, ham
sO y= ‘ f(1-x* )‘ dong bién trén khoang nao duédi day?

Yy

_Qu 2 3

A (-P93793). B (L), C(~i-?43).  D.(-*%30).
Loi giai
Chon D

Dua vao duong thdng ham s6 y= f'(x) va f(-2)<0, ta c6 bang bién thién ctia ham s&

y = f (x) nhu sau

Ta cd 1-x*® <1 vxeR ma (magg f (x): f(_2)<o:> f(l_x2018)<0
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Dodé y= ‘ f (1_ 2018 )‘ —_f (1_ X2018) = y' = 2018x® f ,(1_ X2018) .
Ham s8 dong bién= y' > 0 < 2018x** f ’(1— x2°18) >0.

Trueong hop 1. Véi x>0

= x>2%93 (vi x>0).

y'>0e f/(1-x")> 0o {1_)‘2018 72 [Xm <~(loai)

1_ X2018 < _2 X2018 > 3
Truong hop 2. Vdi x<0

2018

y' >0 f’(l—x2°18)<0<:>—2<1—x2°18<2 & -1<x <3 =23 <x<0.

Cau 33. Cho ham s8 f (x) c6 bang xét ddu dao ham nhu sau:

S e 1 4 +o0
f'(x) + 0 - 0 +
N X2 e U o
Hams6 y=g(x)=f (X )+?+?—6X doéng bién trén khoang nao dudi day?
A. (-2;-1). B. (1;2). C. (-6;-5). D. (—4;-3).
Loi gidi

Cach 1:

Tacod y' =g'(x)=2xf '(x2)+ 2x° +2x% —12x.
bt h(x)=2x+2x* -12x.

Bang xét dau h(x):

€ —oe -3 0 2 +o00

h(x)

Dai véi dang toan nay ta thay ting phwong dn vao dé tim ra khoang déng bién cua
9(x) -
X’ e(L;4)= f'(x*)<0
=(14) ( ) 2xf’(x2)>0
V6i xe(-2;-1)={x<0 = )
h(x)>0 h(x)>0
= 2xf'(x*)+2x° + 2x* ~12x >0 < g'(x) > 0. Vay g(x) dong bién trong khoang (-2;-1).
x*e(l:4)= f'(x?*)<0
=(14) ( ) 2xf’(x2)<0
V6i xe(1;2)=<x>0 = :
h(x)<0 h(x)<0

= 2xf '(x2 ) +2x°+2x*-12x <0< g'(x) <0. Vay g(x) nghich bién trong khoang (1;2).
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Cau 34.

Cau 35.

>

Két qua tuong ti voi xe(—6;-5) va xe(—4;-3).

Cach 2:

Ta c6 g’(x):ZX[f’(x2)+x2+x—6].

Bang xét dau cuia g'(x) trén cac khoang (—6;-5), (—4;-3), (-2;-1), (1;2)

T —6 -5 —4 —3 —2 —1 1 2
21 - - - +
2?4+ x—6 + + - -
ff (IZ) + + _ _
’
() - - + -
A\ N N

Tt bang xét ddu ta chon ham s& dong bién trén khoang (—2;-1)
Cho ham s§ y=f(x) c6 bang xét ddu dao ham nhu hinh bén. Ham s6

y =31 (2 37 (2) dong bién trén khoang nao dudi day.

X —C -1 1 4 4+
v’ - 0 + 0 - 0 +
A(l; +oo) B.(—oo; —2). C.(—l; 3). D. (—2;1).
Loi giai

x<-1
Tk bang dao ham ta thiy f'(x)<0<:{ )

1<x<4

y = e3f(2—><)+1 +3f(2—x)

=y'=-3.f'(2-x) T _f(2-x).3"In3

oy = —f'(2—x).(3.e3f(2_x)+1+3f(2_x).ln 3)

D& ham s dong bién thi y'=—f'(2-x).(3¢* ¢ +3'® ) n3) > 0

<-f'(2-x)>0 (Vi 3637 3129 |35 0)

2—-x<-1 X>3

o f'(2-x)<0e =
1<2-x<4 -2<x<1

-2,1).

=xe(

Cho ham s8 y = f (x) ¢6 d6 thi ham s§ y = f'(x) nhw hinh vé
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2

Hams6 y=f (1-x)+ X? —x nghich bién trén khoang

A (_1;3. B. (1:3). C. (-31). D. (-2,0).

Loi gii
2
Dat g(x)= f(l—x)+X?—x. Tacéd g'(x)=—F'(1-x)-(1-X).

g'(x)=0& f'(1-x)=—(1-x) ()

1-x=-3 X=4
Dyavaodo thitacd (*) < |1-x=1 <|x=0 .
1-x=3 X=-2

Bang bién thién ctia ham s6 y =g(x):

. — = 0 4 +x
g (ﬂ * 0 - 0 + 0 -
------_"'-.*_.--""--.- .___*

Tir bang bién thién suy raham s y=g(x)=f (1-x)+ X? — X nghich bién trén moi
khoang (-2;0) va (4;+ ).

Cau 36. Chohamsd y= f(x) c6 bang xét ddu dao ham nhu sau

X —on -2 0 3 +o0
(%) + 0 - 0 + 0 -

Ham s8 y = f (x* +2x) dong bién trén khoang nao dudi day ?
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Cau 37.
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A. (L+o). B. (-3,-2). C. (0:2). D. (-2;0).

Loi giai
Chen C

Dat g(x) = f(x2+2x). Ta cod g'(x) = f’(x2+2x).(2x+2).

[x=-1 x=-1
, X2 +2x=-2 x=0
g(x)=0< %0 S| x=-2.

X*+2x=3 Xt

- | Xx=-3
Bang xét dau g'(x)

X —0 -3 -2 -1 0 1 +o0
2x+2 - -7 -0 + | + | +
f'(x* +2x) -0 +0 -] -0 + 0 -
g'(x) + 0 - 0 + 0 -0 0 -

Dua vao bang xét ddu ctia g'(x) suy ra ham s6 g(x) = f <X2 + 2X) dong bién trén (0;1).

Chohamsd y=f (X) c6 d6 thi f'(X) nhu hinh vé sau

Ham s6 g(x)=f (X2 - 2) nghich bién trén khoang nao duwdi day?
A. (1;3). B. (-3;-1). C. (0;1). D. (4;+x).

Loi giai

x=0 x=0
g’(x)=0<:{f,(xz_2):0<:> xz—Z:—1<:> x=11.
X*—2=2 X =12

X>2

f’(x2—2)>0<:>x2—2>2<:{ , (¥ -2)<0e X’ -2<2-2<x<2.

X<—2

Bang xét ddu cua g'(X):
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Cau 38.

Cau 39.

Cau 40.

x —0 ~2 -1 0 1 2 +00
2 - - - 0+ + +

fl(a®-2) + 0 - 0 - - 0 - 0 +
g'(z) - 0 + 0 + 0 - 0 - 0 +

Vay g(x) nghich bién trén khoang (0;1).

Cho ham sd f (x) c6 bang xét ddu ctia dao ham nhw sau:

X —00 -1 1 2 5 +00
f'(x) + 0 - 0 + 0 + O -
Cho ham s y =3f (x+3)—x’ +12x nghich bién trén khoang nao sau day?
A.(—o0;-1) B.(-10) C.(0;2) D.(2;+0)
Loi giai

D3t t=x+3 khid6 y(t)=3f (t)—(t-3)’ +12(t-3) Ta c6

y'(t)=3F"(t)-3(t-3)" +12=3f'(t) - (t-1)(t-5)

Dua vao bang bién thién ta ¢6 t >5 thi f'(t)<0;—(t—1)(t-5)<0 nén

ham s& nghich bién véi t >5 hay x> 2.

Cho ham s§ y=f(x) c6 dao ham f'(x)=x*-2x. Ham s6 g(x)=-f (xz—l) nghich
bién trén khoang nao sau day?

A. (L+). B. (0:1). C. (~0;-1). D. (-1,0).

Loi giai
Chon B
Ta c6: f'(X)zO@{izg.
x=0 x=0
Ta co: g'(x)=-2x.f'(x*-1) :>g’(x)=0<:{f, , 1) 0 X*-1=0&|x==+1 .

X -1=2 |x=+/3

Ta c6 bang bién thién:
x |0 JS 1 0 1 v’3 o
g - 0 + 0 -

g/\/\/\

Tt bang bién thién ta thay ham s& nghich bién trén (0;1).

Cho ham s y=f(x) c¢6 dao ham f'(x) trén R. Hinh v& bén la do thi ctia ham s6

=1'(x).
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y=f'(x)

\ /.

o I~

b

Ham s6 g(x)=f (X - X2) nghich bién trén khoang nao trong cac khoang dudi day?

A-3is). B. (_w;gj. C (g;m). D.(<0:2)

Loi giai
Cach 1:
N, . % ’ X=1
* Tt d6 thi ta thay: f'(x)=0 < {X—Z'
* Ta cb: g'(x):[f(x—xz)]':(x—xz)' f'(x—xz):(l—ZX) f'(x—xz),
1
X:_
, 1-2x=0 2 1
g (x)=0 < f'(x—xz):o =N x—x2:1 S X=2.
X=X =2
* Bang bién thién
1
T | —0oQ 3 400
g () + 0 -

9(z) / \

Vay ham s6 y = g(x) nghich bién trén khoang (% - oo).

Cach 2:

* Ta cé: g'(x):[f (x—xz)] ':(x—xz)'.f'(x—xz):(1—2x).f'(x—x2).

* Ham s& y = g(x) nghich bién trén khoang (a; b)

& g'(x)<0, ¥xe(a; b) va g'(x)=0 chi tai hitu han diém thudc khoang (a; b).
* Chon x=0 tacé: g'(0)=(1-2.0).f(0)=f'(0)>0.

Suy ra loai cac dap an A,B,D. Vay chon dap an C.
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Cau 41.

>

Cho ham s& y=f(x) c6 dao ham f'(x):x3—2x2, Vx e R. Ham s6 y=f(2—x) dong

bién trén khoang

Cau 42.

A. (2:+0). B. (—:2). C. (—4:2). D. R.
Loi giai
Chon A
Tact )2’ <2 sy f(s)= [ )= (-2 ) =2
+Suy ra y:g(x):f(2—x):(2_4x) _2(23—x) +C
a)f 2(-x) ) . ; )
+ Tinh g'(x)f’(z—x)=[( 4x) _ ( 3x) +C] =—(2—x) +2(2—X) =(2—X) X

+ Ham s6 dong bién suy ra g'(x) >0< x>0.Chon A..

Cho ham so y=f(x) nghich bién Vxe(a;b). Ham s0 y=f(2—x) dong bién trén
khoang
A. (2-p:2-a). B. (—0;2-a). C. (a:b). D. (2-b;+w).

Loi giai
Chen A

+ Vi ham s yzf(x) nghich bién Vxe(a;b)nén f'(x)<0;Vxe(a;b).
+ Xét yzg(x):f(Z—x) co g'(x)z—f’(Z—x)
+ Ham so y=f(2—x) dong bién thi g’(x)>0<:>—f’(2—x)>0<:>f'(2—x)<0

Suyraa<2-x<b<2-b<x<2-a.Chon A.
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D> CHINH PHUC PIEM 8 -9 - 10 Ki THI THPT QUOC GIA

CHU PE: PON PIEU
VAN DUNG - VAN DUNG CAO

DANG 2

BAI TOAN CHUA THAM SO

KIEN THUC CAN NAM VOUNG

Kién thirc b6 sung 1: Bién ludn nghiém bat phuong trinh chira tham s6 .

O m> f(x) VXG[a;b]QmZI‘B%i(f(X).

® m< f(x) VXG[a;b]Qmsr[r;ibr]lf(x).

© m> f (x) co nghiém trén [a;b]< m> r[g;ibr]l f(x).
(x)

O m< f(x) c6 nghiém trén [a;b]<:>m3r[ngg(f(x).

Kién thirc b6 sung 2: So sanh 2 nghiém cuia tam thitc f(x)=ax’ +bx+c voi sd thuc a.

0 x <a<x,=af(a)<O0.
A>0
B X <X, <a<>q85<2a
a.f(a)>0
A>0
© a<x <x,=15>2a
af(a)>0

Bai toan 1: Tim tham s6 m dé ham s6 bacba y=ax’ +bx" +cx+d (a # O) don diéu trén R.

Phuong phdp :
+Tinh y'=3ax’ +2bx + ¢ 1a tam thitc bac 2 cé biét thic A.
P I N a>0
+Dé ham s6 dong bién trén R <
A<0
a>a
A<0

+ D& ham s6 nghich bién trén R < {

Bai toan 2: Tim tham s§ m d€ ham s6 bac ba y = ax’ +bx” +cx+d (a #0) don diéu trén (a;5).

Phuong phap :
+Tinh y'=3ax’ +2bx +c 1a tam thitc bac 2 chita tham s8 m.

HAM SO PON PIEU ‘
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+ Ham s6 dong bién trén (a; by y'=f (x, m) >0 Vxe(a; b)(hoéc ham s nghich bién trén
(a;b) <= y'=f(x,m)<0 Vxe(a;b)).
Céch 1: ( f (x,m) bac nhét ddi v6i m, hodc f (x,m) khong c6 nghiém “chan”)

+ Bién d6i bpt f(x,m)>0 Vxe(a;b)< g(x)>h(m) Vxe(a;b) hodc g(x)>h(m) vxe(a;b)

+Tim GTLN, GTNN ctia y = g(x)trén [a;b].

(St dung kién thirc b6 sung 1 dé€ két luan tap nghiém bat phwong trinh).

Cach 2: (tham s& m trong f (x,m) c6 chita bac 1 va bac 2, hoac f(x,m) c6 nghiém “chan”)
+ Tim cac nghiém ctia tam thiec bac hai, 1ap bang xét dau.

+ Goi S la tap hop c6 dau “thuan 10i”. Yéu cau bai toan xay ra khi (a;b)=S. Sau d6 st
dung kién thiic bo sung 2 giai quyét bai toan.

Nhdn xét: Nén xét cu thé triwong hop a =0 néu hé s6"a cé chira tham so.

Bai toan 3: Tim tham s6 m d€ ham s§ tring phuong y = ax' +bx’ +¢ (a# 0) don diéu trén (a;5).

Phuong phap :
x=0
+Tinh y'=4ax’+2bx; y'=0<| b
X [
2a

+ Lap bang xét dau y’, gia st ¢d S 1a tap “thuan loi”.

+ Yéu cau cta bai toan théa man khi (a;b) = S. Sau d6 stt dung kién thitc bs sung 2 giai
quyét bai toan.
Nhdn xét: Nén xét cu thé trieong hop a =0 néu hé s6” a c6 chira tham so.

Bai toan 4: Tim tham s8 m d€ ham s6 phan thitc y = ax+b (ad —bc # 0) don diéu trén (m;n).
cx +
Phwong phap :
i ad-bc>0
+Hamsd y= dong bién trén (m;n) << i
+d ——¢(m;n)
C
i ad —bc<0
+Hams6 y = nghich bién trén (m;n) << .
. (m:n)

Bai toan 5: Tim tham s m dé ham s6 y = f[u(x)] don diéu trén (a;b).

Phuwong phdp :
Dat t =u(x)ham s0 tro thanh y = f (t). Truong hop nay can chu y 3 van dé sau:

1. Tim mién xac dinh ctia t =u(x) cho chinh xac.

HAM SO PON PIEU °
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2. Néu t=u(x)dong bién trén thi f[u(x)] va f(t)clng tinh chat dong bién hodc nghich

bién.

3. Néu t =u(x)nghich bién trén thi f[u(x)] va f(t)nguoc tinh chat, nghia la f[u(x)]

dong bién thi f (t) nghich bién va nguoc lai.

BAI TAP

Caul.

Cau 2.

Cau 3.

Cau4.

Cau 5.

Cau 6.

N\ A, 2 14 ./ . 2 ~N A? Ay ~N 1 A .4
Tim tat ca cdc gid tri ctia tham s6 M d€ ham s6 y = g(m2 —2m)x* +mx’ +3x dbng bién

trén R.

m<0 m<0
A. m<0. B. . C. . D.1<m<3.

m>3 m>3
SO gia tri nguyén cua tham s6 thwe m d€ ham s y = mZX —~_ nghich bién trén khoang

—2X+m
[1 ; —l—oo) la
2
A. 4. B. 3. C. 5. D. 2.
Tap tat ca cac gid tri cia tham s6 m d&€ ham s& y = x> —3mx® +3x+1 dong bién trén R la:
A. me[-11]. B. me(—0;—1]U[L;+).
C. me(—o0;—1)U(L+). D. me(-11).
Cho hams6 y = mx _1 (v6i m 1a tham s6 thyc) cd bang bién thién dudi day
X+
X —0 -1 +or

Ménh dé nao dudi day dung?

A.Véi m=-2 ham s6 dong bién trén tig khoang xac dinh.

B. V6i m=9 ham s6 dong bién trén tirng khoang xac dinh.

C. V6i m=3 ham sd ddng bién trén tirng khoang xac dinh.

D. Véi m=6 ham s6 dong bién trén titng khoang xac dinh.

Tim tat ca cac gia tri ctia tham s M d& ham s§ f (x)=(m+1)sinx+(m+1)Xx nghich bién
trénR

A.m<-1. B. m=-1. C. m<-1. D. Khong ton tai M.

Tim tit ca cac gia tri thyc ctia tham s6 m dé ham s6 y = 2x°+ x> —mx+2m -1 nghich
bién trén doan [-1;1].

A.mé—%. B.mz-%. C. m<8. D. m>8.

HAM SO PON PIEU °




Cau?7.

Cau 8.

Cau 9.

Cau 10.

Cau 11.

Cau 12.

Cau 13.

Cau 14.

>

Tim m d&ham s3 y = 2% 1

nghich bién trén khoang (1;+x)?

A.m<—l. B. —%<m£1. C. —%£m<1. D. m<1.

3
Cho ham s6 y= me_ X* +2x+1-m. Tap hop cac gia tri cia m d€ ham s6 nghich bién

trén R la
A. B;ﬂoj. B. {0}. C. (—;0). D. &.

3
\ ~ X &) Y 4 V4 A, 2 - A
Cho ham s6 Yy =€—(m +1)x? +(m2 +2m)x+l véi m 1a tham s6. Co tat ca bao nhiéu

gid tri nguyén ctia m dé& ham s& da cho nghich bién trén khoang (2;3)?
A.2. B. 1. C.3. D. V6 so.
Co6 bao nhiéu gia tri nguyén cua tham s§ thwe m thudc khoang (-1000;1000) dé& ham

s8 y=2x>-3(2m+1)x* +6m(m+1)x+1 dong bién trén khoang (2;+0)?

A. 999. B. 1001. C.1998. D. 998.

Cho ham s6 y = :_; . Tim céc gid tri thyc ctia tham s6 m dé ham s6 dong bién trén
(0;3].

A. m>3. B.0<m<?2. C.2<m<3. D. m<0.

Tim tap hop tat ca cdc gid tri thyc ctia tham s6 m d&€ ham s6 y = x® —6x° +mx+1 dong
bién trén khoang (O; +oo).
A. [3+). B. [48;+x). C. [36;+0). D. [12;+0).
Cho ham s8 y =X’ +(1-2m)x*+(2—-m)x+m+2. Gi4 tri caa tham s§ m d€ ham s8 dong
, b Cone 4 3
bién trén (0;+w) la (—oo;g} vOi 2 la phan s0 t6i gian. Khi d6 T =2a+b bang
a
A.19. B. 14. C.13. D.17.
C6 bao nhiéu gia tri nguyén caa M dé&€ ham s& y = (x+m)° —8(x+m)*+16 nghich bién
trén khoang (—l; 2)?

A.2. B.5 C.4. D.3

Cau 15.

Cau 16.

Cau 17.

C6 bao nhiéu s& nguyén me (-20;20) d& ham s6 y=x>-3mx+1 don diéu trén khoang
(12)?

A. 37. B. 16. C. 35. D. 21.

Tap hop tat ca cdc gia tri thuc ctia tham s6 m dé ham s8 y = x* —3mx* + 3x—6m° dong
bién trén khoang (0;+o0) la:

A. (—o011]. B. (—0;2]. C.(—o0;0]. D.[2;+x).

Tat ca gia tri ctia tham s6 thuc m sao cho ham s& y = x> —2mx* —(m+1)x+1 nghich bién

trén khoang (0;2) la
HAM SO PON PIEU °




Cau 18.

Cau 19.

Cau 20.

Cau 21.

Cau 22.

Cau 23.

Cau 24.

Cau 25.

Cau 26.

Cau 27.

>
11 11

A.m>2. B.mgg. C.ng. D.m<2.

Tim t&t ca c4c gid tri ctia tham s8 m sao cho ham s§ y=x"'-2(m-1)x*+3m-2 dong
bién trén khoang (2; 5) .

A. m<1, B. m<5. C. m<5. D. m<1l

Cho ham s6 f(x) c6 dao ham trén R 1a f'(x)=(x—-1)(x+3) . C6 bao nhiéu gi tri
nguyén ctua tham s6 m thudc doan [-10;20] dé ham s§ y = f (x2 +3X—m) dong bién
trén khoang (0; 2)?

A.18 . B.17 . C.16 . D.20.

(m+1)x* —2mx +6m
x-1

SG cac gia tri nguyén cua tham s6 me[-2019;2019]dé ham s§ y =
dong bién trén khoang (4;+00)?

A.2034. B. 2018. C. 2025. D.2021.

C6 bao nhiéu gia tri nguyén ctia tham s8 M d€ ham s§ y = x+myx*+2 dong bién trén
R?

A. 1. B. 2. C. 4. D. 3.

N~ 2X+M o A , . IR
Ham 6 y=— dong bién trén khoang (0, +OO) khi va chi khi?

X" +1

A. m<0. B. m<0. C. m<2. D. m<2.

4 2 J4 .7 . 2 A2 \ A 2COSX_1 A « A7 A 2 \
Tat ca cac gia tri chia m dé ham s6 y =———— dong bién trén khoang (O;Zj la

CoOSX—m 2
1 1

A.m>1 B.m>5. C.sz. D. m>1.

C6 bao nhiéu gia tri nguyén ctia tham s m thudc khoang (-2019;2019) d€ ham s6
y =sin® x—3cos’ x—msin x—1 dong bién trén doan [O; %} )

A. 2028. B. 2018.C. 2020.  D. 2019.

Goi S la tap hop cac s6 thuc m thoa man ham sé y = mx* + x° —(m +1) X* +9x+5 dong
bién trén R.SG6 phan tit cua S la

A.3 B. 2. C. 1. D. 0.

Cho ham s§ y =(2m-1)x—(3m+2)cosx. Goi X la tap hop tat ca cac gia tri nguyén cta

tham s6 thuc m sao cho ham s6 da cho nghich bién trén R . Tong gia tri hai phan t&

nho nhat va 1én nhit ctia X bang

A. 4. B. -5. C. -3. D.O.
X2+ X+1
Tap hop tat ca cac gia tri thuc cta tham s6 m d€ ham s6 y =———dong bién trén

khoang (—;-3) la

HAM SO PON PIEU °




Cau 28.

Cau 29.

Cau 30.

Cau 31.

Cau 32.

Cau 33.

Cau 34.

>

af=-f) et e[ fe) b[-faa)

Co bao nhiéu gia tri nguyén cua tham s6 m thudc khoang (-19;19) d€ ham s6
_tanx-3m+3
tan x —m
A.17. B. 10. C. 11. D. 9.
Cho ham s8 y =-2sin’ x+3sin” x+6(2m—1)sin x+2019. C¢ t4t ca bao nhiéu gia trj cta

dong bién trén khoéng[O ; %j

tham s§ m thudc khoang (—2016;2019) dé€ ham s& nghich bién trén khoang [% ; 3%) ?

A. 2019. B. 2017. C. 2021. D. 2018.

Cé bao nhiéu gid tri nguyén am cua tham s6 thwc m d& ham s6
y =—X>+3x* +(m-1)x+2m—3 dong bién trén doan c6 do dailén hon 1?

A. 0. B. 3. C.1. D. 2.

C6 bao nhiéu gia tri nguyén ctia me(-10;10) d€ ham s6 y=m?x"-2(4m-1)x*+1
dong bién trén khoang (1;+).

A T. B. 16. C. 15. D. 6.

Cho ham s6 y = f (x) lién tuc trén R va c6 bang xét ddu dao ham nhu sau

T —00 —1 1 3 +00

Ffix) — 0 + + 0 =

Co6 bao nhiéu gia trj nguyén ctia tham s6 mdé ham s6 g(x)= f (x+m) dong bién trén
khoang (0;2).

A. 3. B. 4. C.2. D. 1.

Choham sd y=f (X) c6 dao ham lién tuc trén R . Biét ham s y = f’(X) c6 do thi nhu
hinh vé. Goi S 1a tap hop céc gia tri nguyén me[-5;5] d€ ham s g(x)=f (x+m)
nghich bién trén khoang (1;2). Hoi S c6 bao nhiéu phan tir?

A

/Ll 01 30

A. 4. B. 3. C.6. D. 5.
(4-m)\/6—x+3
VB—Xx+m

—10:;10) sao cho ham s0 dong bién trén khoang (—8;5)?
g g
A. 14. B. 13. C.12. D. 15.

HAM SO PON PIEU °

Cho ham s6 y= . C6 bao nhiéu gia tri nguyén cta m trong khoang




>

Cau 35. Chohamsd f(x)= % X’ +ax® +bx+c (a,b,ceR) thoaman f(0)=f(1)=f(2).Tong gia
tri 16n nhat va gié tri nho nhat cia ¢ d&€ ham sd g(x)= f ( f (X2 + 2)) nghich bién trén

khoang (0;1) la

A. 1. B. 1-3. C. /3. D. 1++/3.
. oo xtE e X . . S s n o o
Cau 36. Cho ham s0 y= Z_T+?_mx+2019 (m la tham s06). Goi S la tap hop tat ca cac

gia tri nguyén cua tham s6 m dé ham s6 da cho dong bién trén khoang (6;+). Tinh
s6 phan tir cia S biét rang |m|<2020 .
A. 4041 . B. 2027 . C. 2026 . D. 2015 .

Cau 37. HamsO y = f(x) ¢4 d6 thiham s§ y = f'(X) nhw hinh vé:

. @

Xét ham s§ g(x)=2f (x)+2x*—4x—3m—6+5 véi m la s§ thuc. Diéu kién can va dt dé&
g(x)<0, ¥xe [—\/5;\/5] 1a
A.mégf(x/g) B.ngf(x/g). C.ngf(—\/g). D.ngf(O).

Céau 38. C6 bbao nhiéu 6 thuc m d& ham s§ y =(m°—3m)x* +m?x* —mx* +x+1 dong bién trén
khoang (—o0;+).
A. 3. B. 1. C. V6 sd. D. 2.

Cau 39. C6 bao nhiéu gia tri nguyén ctia tham s M trong doan [-2019;2019] d¢ ham s&
y= In(x2 +2)—mx+1 dong bién trén R ?

A. 2019. B. 2020. C. 4038. D. 1009.

HAM SO PON PIEU °




>

n /4 oA .7 . A Py ? ~ ~? \ n l AV [
Céu 40 C6 bao nhiéu gid tri nguyén am cta tham s6 m d€ ham s8 y=x*+ mX—5—5 dong bién
X

Cau 41.

Cau 42.

Cau 43.

Cau 44.

Cau 45.

Cau 46.

Cau 47.

Cau 48.

trén khoang (0;+o0)?
A. 12, B. 0. C. 4. D. 3.
Goi S la tap hop tat ca cac gid tri cia tham s6 m dé€ ham s6
f(x)= %mzx5 —%mx3 +10x* —(m* —m—-20)x dong bién trén R . Tong gia trj ctia tat ca
cac phan tir thudc S bang
A.E. B. 2. C.E D.l.
2 2 2
Cho ham s6 f x =x*—3mx*+3 2m—1 x+1. Véi gid tri nao cta m thi f’ x —6x>0

voimoi X > 27
1 1
A.m>§. B.m<—§. C. m>1. D. m<O0.

Cho ham s§ f x =x*— 2m—1 x*+ 2—m X+ 2. Véi gid tri ndo cta tham s§ m thi

f’ x >0 véimoi x>—1?

A.m e(—z;+ooj B. m e(—oo;Ej
3 4

C. me(—zéj D. me —Z;—l]u[—l;E].
34 3 4

Tim tat ca cac gia tri cia tham s6 m d€ ham s6 y=(2m—-2019)x—(2018—m)cos’ x

nghich bién trén R ?

A. m<1. B. ms40337. C. m>1. D. m>-1.

C6 bao nhiéu s6 nguyén m thudc khoang (-10;10) d€ ham sG y = ‘2X3 —2mx+3‘ dong
bién trén (1;+00)?

A.12. B. 8. C.11. D. 7.

Cho ham s6 y = f (x) lién tuc trén R va c6 dao ham f'(x)= xz(x—Z)(x2 —6x+m) vOi
moi XeR. C6 bao nhiéu s6 nguyén m thudc doan [-2019;2019] d€ ham s&
g(x)= f (1-x) nghich bién trén khoang (-«;-1)?

A. 2012. B. 2009. C. 2011. D. 2010.

Cho ham s6y = f(X) c6 dao ham f'(x)= X2(X+2)(x2+mx+5)vc’yi VxeR . SO gia tri
nguyén am ctia m d€hamsd g(x)=f (X2 +X— 2) dong bién trén khoang (1;+) 1a
A.3. B.4. C.5. D.7.

Cho ham s& y= f(x) lién tuc trén R va c6 dao ham f'(x)= x(x—l)s(x2 —4X + m) voi

moi XeR. C6 bao nhiéu s nguyén m thudc doan [-2019;2019] dé ham so

g(x) = f (1-x) nghich bién trén khoang (—0;0)?
HAM SO PON PIEU °
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A. 2020. B. 2014. C. 2019. D. 2016.
Cau49. Cho ham s6 f(x) cé bang bién thién ctia ham s y = f'(x) nhw hinh vé bén. Cé bao
nhiéu gia tri nguyén ctia tham s me(-10;10) d€ ham s6 y = f (3x—1)+x* —3mx dong

bién trén khoang (-2;1)?

X —on -2 -1 0 1 3 +
f'[x_] + 4 i
0 / \ 0 /
_.1_
A. 8. B. 6. C. 7. D. 5.

Cau 50. Gié triy=f(x) c6 dao ham f'(x)=x(x—1)'(x’+mx+9) véi moi X R. Cé bao nhiéu
s6 nguyén duong m dé ham s g(x)= f (3—x) dong bién trén khoang (3;+x)?
A.6. B. 5. C. 7. D. 8.

Cau51. Cho ham s6 y= f(x) c6 dao ham trén R va bang xét ddu cua dao ham nhu hinh vé

bén.
_— ~10 2 3 8 +o
(%) + 0 + 0 — 0 - 0 +
Cé bao nhiéu s6 nguyén m d€ ham s§ y = f (x2 +4x+ m) nghich bién trén khoang (—1;1) ?
A. 3. B. 1. C.0. D. 2.

Cau 52. Tap cac gia tri thyc ctia tham s6 m dé ham s6 y =In(3x—1) - LU dong bién trén khoang
X
1
Zi 40 |.
)
A. —Z;+oo . B. —l;+oo ) C. —ﬂ;+oo . D. Z;+oo .
3 3 3 9

Cau53. Co tat ca bao nhiéu cip sd nguyén (a;b) d€ ham s6 f(x)=x+asinx+b.cosx dong
bién trén R.
A. 5. B. 6. C. 4. D. 3.
Cau54. Cho hamsd y=f (X) c6 dao ham lién tuc trén R va c6 d6 thi ham s§ y = f’(x) nhuw
hinh vé bén. C6 bao nhiéu gia tri nguyén duwong ctia tham s6 m dé ham sd
2—X

20
=f(x+1)+—In| — hich bién trén khoa -11)?
y="f(x+1)+ — (2+XJ nghich bién trén khoang (—1;1)

HAM SO PON PIEU °




A. 3. B. 6. C. 4. D. 5.
Cau 55. Cho ham s8 y = f (x) xac dinh va lién tuc trén R, c6 d6 thi f'(x) nhw hinh vé.

T

34

. A . A s~ X m(x2+4)2
C6 bao nhiéu gia tri nguyén am cua me(-20;20) d€ ham s6 g(x)= f VBT

dong bién trén khoang (0;+0).
A. 6. B. 7. C.17. D. 18.

HAM SO PON PIEU ¢




Caul.

Cau 2.

Cau 3.

HUONG DAN GIAI
Tim tat ca cdc gid tri ctia tham s6 M d€ ham s6 y = %(m2 —2m)x® +mx’ +3x dbng bién
trén R.

m<0 m<0
A. m<0. B. . C. . D.1<m<3.
m>3 m=>3
Loi giai
Ta c6: y’=(m2—2m)x2+2mx+3.
) m=0
THI: m*-2m=0 < .
m=2
Vi m=0, y'=3 = y'>0,Vx. Do d6, m=0 thoa man ham s6 dong bién trén R.
Voi m=2, y'=4x+3. Do d6, m=2 khong thoa man ham sd dong bién trén R.
m=0

TH2: m2—2m¢0<:>{ )
m =2

m?-2m>0

Ham s6 dong bién trén R < , )

A'=m’ -3(m*-2m)<0

m>2

m<0 {sz
IS

m?—2m>0
m<0’

, =
—2m*+6m<0 m=3
m<0
A m S O 2 ~ Py N \ . 4
Vay thoa man yéu cau bai toan.
m=3

SO gié tri nguyén cua tham s6 thwe m d€ ham sd y = nghich bién trén khoang

[l;mj I3
2

A. 4. B. 3. C. 5. D. 2.

Loi giai

—-2X+m

Ham s y= =6 tap xac dinh la D=[—oo;mju(m;+ooj
—2X+m 2 2
m?—4 m
Tacd: Y =—,Vx=—.
(-2x+m) 2
m’-4<0
4 A 2 _2<m<2 N
Ham s6 nghich bién trén khoang (1;+ooj Simo 1 & -2<m<1 ma
2 ESE m<1

meZ nén me{-10;1}.

Tap tat ca cac gid tri ciia tham s6 m dé ham s8 y = x* —3mx’ +3x+1 dong bién trén R la:

HAM SO PON PIEU °




Cau 4.

Cau 5.

Cau 6.

>

A. me[-11]. B. m e (—o0;—1]U[L+0).
C. me(—o0;-1)U(L+). D. me(-11).
Loi giai
Chon A
y' =3x* —6mx+3.

3>0

IM* -9<0 < mel-11].
(—3m)2—9£0<:> eme[-L1

Ham sd dong bién trén R < y'20 VxeR <:>{

\ A mX - 4 7. \ A 4 2 oA A /&) A
Choham o y= 1 (véi m la tham s thiec) c6 bang bién thién dwdi day
X+

Y| —wo -1 +o0

r L L
¥

+o0 -2
Vv / /
-2 o

Ménh dé nao dudi day dung?

A. Véi m=-2 ham s6 dong bién trén tirng khoang xac dinh.
B. V6i m=9 ham s6 dong bién trén tieng khoang xac dinh.
C. V6i m=3 ham s6 dong bién trén tirng khoang xac dinh.
D. Véi m=6 ham s6 dong bién trén titng khoang xac dinh.

Loi giai
Ta co: y':(m+14)'2 >0 m>-4. Malimy=lim mx—14=m
X+ X—>+00 X—>+0o X 4

Tt bang bién thién ta c6 lim y=-2.Do d6: m=-2.
Tim tat ca cac gid tri ciia tham s6 M d& ham s6 f (X)=(m+1)sinx+(m+1)x nghich bién
trénR

A.m<-1. B. m=-1. C. m<-1. D. Khéng ton tai M.

Loi giai
ChenC

Khi m=-1: f (x)=0 nén khong thoa YCBT. Suy ra loai A, C.
Khi m<-1: f'(x)=(m+1)(cosx +1)
D& ham s& nghich bién trén Rthi f'(x)<0 VxeRem+l<0em<-1

Tim tat ca cac gia tri thuc ctia tham s& m dé ham s& y =2x°+x* —mx+2m-1 nghich

bién trén doan [-1;1].

HAM SO PON PIEU °




Cau?7.

Cau 8.

S
3
\%
o)

A . m<——, B.mZ—g. C. m<8.
Loi giai

Ta cé: Y =6x>+2x—m.

Ham s6 nghich bién trén doan [-1;1] khi va chi khi y'<0, Vx e[-1;1].

S 6x°+2x-m<0, Vxe[-1;1] < 6x* +2x<m, Vx e[-1;1].

Xét ham g(X)=6X2+2X trén doan [-1;1].
9'(x)=12x+2; g'(x):0<:>x=—%.

Bang bién thién:

X -1 —

g'(x) -

g(x) \ /

D& 6x* +2x<m, Vx €[-1;1] thi d6 thi ctia ham g(x) ndm phia dudi duong thang y=m

o|e =

Tt bang bién thién ta c6 m>8.

Tim m dé ham s3 y = 2x+1 nghich bién trén khoang (1,+)?

A.m<—%. B. —%<m£1. C. —33m<1. D. m<1.

Loi giai
Diéu kién: x=m.
—-2m-1
(x-m)*

Tacod y' =

D& ham s8 nghich bién trén khoang (1;+) thi
y'<0 -2m-1<0 m>—l 1
= = 2 ——<m<l.
me(L+o) = [m<1 2

m<1
3
Cho ham s6 y= %— x* +2x+1-m. Tap hop céc gia tri cia m d€ ham s nghich bién

trén R la
A. E;wo). B. {0}. C. (—2;0). D.J.

Loi giai

HAM SO PON PIEU °




Cau 9.

Chon D
D=R
y'=mx® —2x+2.
TH1: m=0
Ta cé: y'=-2x+2 Ham s6 nghich bién khi y'<0< x>1
3
= Ham s y= me —x* 4+ 2x+1-m nghich bién trén (1; +00).
Vay m=0 khong thoa man yéu cau bai toan.
TH2: m#0

3
Ham s6 y = mTX_ x* + 2x+1—m nghich bién trén R

Sy'=mx*-2x+2<0VvxeR.

m<0 m<0
= IS = khong ¢d ¢gia tri nao cta m thdéa man.
{A':l—stO mz1 R '

Vay khong cé gia tri nao cia M thda méan yéu cau bai toan.
: x° R N d e A
Cho ham s6 vy =§—(m +1)x? +(m2 +2m)x+1 v4i m 1a tham s6. C4 tat ca bao nhiéu
gid tri nguyén ctia m dé& ham s da cho nghich bién trén khoang (2;3)?
A.2. B. 1. C.3. D. V6 sé.
Loi giai
Chon A

3
Tacod: y=f(x) =%—(m+1)x2 +(m2+2m)x+1

y'=x"—2(m+1)x+m’+2m

X=m

y'=0<:>x2—2(m+1)x+m2+2m:0c{
X=m+2

Ta c6 bang bién thién:

X | —oo m m+2
4o
) + 0 - 0 +
Ff(m)
+o
)l /" \‘
—w Ff(n+2)

Dua vao bang bién thién trén d€ ham s& da cho nghich bién trén khoang (2;3) ta co

m<2<3<m+2ticla: 1<m<2.Vay co 2 gia tri nguyén ctia m thoa man. Chon A.

Ciau10. C6 bao nhiéu gia tri nguyén cta tham s& thwe m thudc khoang (-1000;1000) dé& ham

s6 y=2x"-3(2m+1)x* +6m(m+1)x+1 dong bién trén khoang (2;+x)?
A. 999, B. 1001. C. 1998. D. 998.
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Cau 11.

Cau 12.

>
Loi giai

y=2x>-3(2m+1)x* +6m(m+1)x+1.
Tap x4c dinh D=R.Ham s8 ¢ y' =6x"—6(2m+1)x+6m(m+1).
y'=0< 6x°—6(2m+1)x+6m(m+1)=0.
<:>x2—(2m+1)x+m(m+1):0c{xzm .
Xx=m+1

Ta ¢ bang bién thién:

T |- m m+1 + 0
- 0 +

+ 0
+ o0
—00

Tt bang bién thién ta ¢ ham s& dong bién trén (—o;m) va (m+1;+00). Suy ra ham s&

dong bién trén (2;+o) khi (2;+0)c(mM+1;+x0)< m+1<2 < m<1.
Ma m la s6 nguyén thudc khoang (—1000;1000) =me {—999 :—998; ... ;1} .
Cé tat ca 1001 gia tri nguyén ctia tham s0 m, thoa man bai toan.

\ ~ X - 2 N 4 .7 . ? ~ ~? \ ~ AVN oA A
Cho ham s6 y=——. Tim cdc gia tri thiec ctia tham s6 m dé ham s6 dong bién trén
X—m

(0;3].

A. m>3. B.0<m<?2. C.2<m<3. D. m<0.
Loi giai

Taco y' = m+2

(x=m)’

-m+2
2

Ham s6 dong bién trén (0;3] <y >0, VXe(O;S] = >0, VXE(O;B]

(x=m)
m<?2
-m+2>0
Hay {me(O'S] <3/ m>3 < m<0.
’ m<0
Tim tap hop tat ca cac gia tri thuc ctia tham s6 m dé ham s6 y =x®-6x* +mx+1 dong
bién trén khoang (O; +oo).
A. [3;4). B. [48;+x). C. [36;+x). D. [12;+0).

Ta cé: y' =3x*—12x+m.
D& ham s6 dong bién trén khoang (0; +oo) thi y'=3x*-12x+m=0, Vx e (0; +oo) )

HAM SO PON PIEU e
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Cau 13.

>

Suy ra m>-3x*+12x, Vx e (0;+x).
Xét g(x)=-3x*+12x trén (0;+x).
g'(x)=—6x+12.
9'(x)=0<=—-6x+12=0 < x=2.

Bang bién thién:

X —00 0 2 +00
9'(x) + 0 _
12
9(%) T T
0 —0
Do do: m%g(x)=12:>m z(rp%g(x)zlz.

Cho ham s8 y =X’ +(1-2m)x*+(2—-m)x+m+2. Gid tri cia tham s§ m d€ ham s8 dong
bién trén (0;+0) 1a (—oo;g} véi g la phan s6 t6i gian. Khi d6 T =2a+b bang
A. 19. B. 14. C.13. D.17.
Loi gidi
Chon C
Xét ham s8 ham s8 y =Xx*+(1-2m)x* +(2—m)x+m+2.
Tap xac dinh: D=R.
Ta cé: Y =3x*+2(1-2m)x+(2-m).
Ham s6 dong bién trén (0; +00) khi va chikhi y'>0,Vx e (0;+00) va y' =0 chi tai hiru
han diém trén (O; +oo) <3+ 2(1—2m) X+(2-m)>0,vxe(0; +oo)

X +2x+2
<= =" =

Sm VX € (0;+00).
4x +1
2
Xét g(x):% trén (0;+oo).
—1
12x% +6x—6 X
Tacd g'(X)=——"—"—: g'(x)=0 = .
9'(%) (4x+1)2 9'(x) x:%
2
Bang bién thién ctia ham s8 g (x)= %+ 2X*2 yran (0;+00).
4x+1
X 0 l <o
2
g (x) - 0 .

[
A"
|
b

glx)

e | n
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Cau 14.

Cau 15.

>

Dua vao bang bién thién ta thay g(x)> %, Vx & (0;+0).

Do d6 m<g(x),vxe(0;+wx) < mgg hay me[—oo;%}.

Suyraz:a=4, b=5nén T =2a+b=13.
C6 bao nhiéu gia tri nguyén caa M d€ ham s8 y = (x+m)° —8(x+m)?+16 nghich bién
trén khoang (—l; 2)?

A. 2. B. 5. C. 4. D. 3.
Loi giai
Chon D
Ta cé: y'=3x* +6mx+3m’ —16x —16m = 3x* + (6m —16)x +3m’ —16m.
X=-m

Coy' =0 16 nén suy ra d6 thi ham s nghich bién trong khoang
X=—-m

3
( 3 J
-m,—-m|.
3

ma theo yéu cau dé bai ham s6 nghich bién trén khoang (-1;2) nén

16
= _m>2
@(—l;Z)c(—m;E—mjc 3 m <:>1§m££:>me{1;2;3}.
3 “m<-1 3

Vay ¢6 3 gia tri nguyén ctia M thda yéu cau bai toan.
C6 bao nhiéu s& nguyén m e (-20;20) d& ham s6 y =X’ -3mx+1 don diéu trén khoang
(1:2)?
A. 37. B. 16. C. 35. D. 21.
Loi giai
Chon A
Ta cé: y' =3x*—3m.
+Néu 3m <0< m<0(1), khi d6 ham s6 dong bién trén R nén ham s6 don diéu ting
trén khoang (1;2).Suy ra: m<0 thoa man yéu cau bai toan.
+Néu m>0 thi ham s6 dong bién trén cac khoang (—oo; —J/m ) va (\/E ; +oo) va ham s6
nghich bién trén khoang (—/m;«/m).
* TH1: Ham s6 don diéu ting trén khoang (1 2) khi Vm <1< 0<m<1(2).
* TH2:Ham s8 don diéu giam trén khoang (12) khi 2<vm < m>4(3).
Két hop diéu kién (1),(2),(3) suy ra: m<1 hodc m>4.
-20<m<1

Dai chiéu diéu kién: m e (-20;20) suy ra:
4<m<20

Do m 1a s6 nguyén nén me {-19;-18,...;-1;,0;1;4;...;19} ( 37 gié tri nguyén)
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Cau 16. Tap hop tat ca cac gid tri thuc ctia tham s6 m dé ham s6 y = x* —3mx* + 3x —6m® dong
bién trén khoang (0;+w) la:

A. (—oo;l]. B. (—oo; 2]. C.(—oo;O]. D.[2;+oo).

Ta cé: y'=3x*—6mx+3.

Loi giai

Dé&ham sd dong bién trén khoang (0;+00) thi y'>0, Vxe(0;+w).
Ticla: y'=3x*—6mx+320; Vxe(0;+x).
x*+1
2X

2
< m< Min[x +1]

>m; Vx e (0;+»)

(Oe0){  2X

2
Dit f(x)=X2;Ll.

2
Taco: f'(x)= sz_zl; f'(x)=0x=1(N)vx=-1(L).

2
Lap BBT ta thay (I})/_Iirg[ XZ:(_ 1} =f(1)=1.

Vay m<1 hay me(—o0;1].
Cau 17. Tat ca gia tri cua tham s6 thie m sao cho ham s6 y = x* —2mx® —(m+1)x+1 nghich bién
trén khoang (0;2) la

A.m>2. B.msE. gng. D.m<2.

9 9
Loi giai

Cach 1:
Xét phurong trinh y' =3x* —4mx—(m+1)=0.

2
A'=(2m)2+3(m+1)=4m2+3m+3=(2m+;j +%>O,‘v’meR.

2m—+/4m? +3m+3

3

Vay y'=0 ludn cé 2 nghiém phan biét x, =
. - 2m++/4m* +3m+3
2 - .
3

Bang bién thién:

4
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T —00 Iy 0 2 xa 400

Y + 0 0 <+
f{ r)

Y x \f[ vl

2m-— 4m +3m+3 <

D€ ham s6 nghich bién trén (O 2)
2m++/4m? + 3m +3 S

m<0 m<0

(1) & V4m? +3m+3 > 2m < {mzo =3 {mzo o meR.

4m? +3m+3>4m? m>-1
6—2m<0 m>3
(2)<:>\/4m2+3m+326—2mc> 6—2m=>0 o ms<3 <:>m21§1
4m? +3m+3>36—24m + 4m? mzlgl
meR
Vay (1)< 11<:>m21—1.
m>— 9

Cach 2:
y' =3x" —4mx—(m+1).
Ham s6 nghich bién trén (0;2) < y'<0,vxe(0;2).

2
y'<0,vxe(0;2) < 3x* —4mx—m-1<0,Vxe(0;2) <> m= 3 _1,VXE(O;2).

4x+1
< m=max f (x), trong d6 f(X):3X2_1,X€[0;2].
[0:2] 4x+1
2
12x° +6x +4 12(”411) +143
Tacé: f'(x)=—2 2212 >0,vxe[0;2].

(4x+1)°  (4x+1)
= f (x) dong bién trén khoang [0;2]

32°-1 11

:>maxfx_f -

[0;2 ) () 42+1 9
11
Vay m>—/_.
ay 9

Cau 18. Tim tat ca cdc gid tri ctia tham s6 m sao cho ham s§ y=x'-2(m-1)x’*+3m-2 dong
bién trén khoang (2; 5) )
A. m<1, B. m<5. C. m<5. D. m<1.
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Cau 19.

Cau 20.

>
Loi giai
Chen B

Ham s8 y =x*-2(m-1)x* +3m—-2 dong bién trén khoang (2;5)
& y'20 véi Vxe(2;5)
< 4x*-4(m-1)x=>0 véi Vxe(2;5)
<:>4x(x2 —(m—l))zO voi Vxe(2;5)
< x*—(m-1)>0 véi Vxe(2;5)
e x*+1>m voi Vxe(25)
Xét g(x) =x*+1=g'(x) =2x+1>0 véi Vx e[2;5]
= ming(x)=g(2)=5>m.
[2:5]

Cho ham s§ f(X) cé dao ham trén R 1a f'(x)=(x-1)(x+3) . C6 bao nhiéu gia tri
nguyén ctia tham s6 m thudc doan [-10;20] dé ham s8 y = f (x*+3x—m) dong bién
trén khoang (0; 2) ?

A.18 . B.17 . C.16 . D.20.

Loi giai
Chen A

Bang bién thién

X —0 -3 1 +0
- f(x) + 0 - 0 +

Ta co: y' =(2x+3) f’(x2+3x—m) .

Vi 2X+3>O,VX€(O;2). Do d6 , d€ ham s0 y= f(x2+3x—m) doéng bién trén khoang
(0:2)

thi f’(x2+3x—m)20,VXE(0;2) *).

bit t=x"+3x-m . Vi xe(0;2)=>te(-m;10—m).

(*) tré thanh : f'(t)ZO,Vte(—m;lO—m) X

13<m<20
, 10-m<-3 m=>13
Dua vao bang xét ddu caa f'(x) tacd: = =4/-10<m<-1
1<—m m<-1 7
me

= me{-10;-9;..;-1;3,4;..;20} .
(m+1)x* —2mx+6m

SG cac gia tri nguyén ctia tham s§ me[-2019;2019]d€ ham s6 y = .
X_

dong bién trén khoang (4;+00)?

A.2034. B. 2018. C. 2025. D.2021.

Loi giai
Chon D

Tap xac dinh: D=R\{1}.
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Cau 21.

>
[Z(m+1)x—2m](x—1)—[(m+1)x2 —2mx+6m] _ (m+1)x* —2(m+1)x—4m |

(x-2) (1)

Ham s6 da cho dong bién trén khoang (4;+x)

Tacoy' =

(m+1)x* —2(m+1)x—4m
(x-1)

< (M+1)x* —2(m+1)x—4m=>0, Vx> 4 <:>(x2—2x—4)m+x2—2x20, VX>4.

Sy = >0, Vx>4.

, Vx24 (Do X*—2x+4>0 véimoi x>4) (*)

Dat g(x):_x—+2X co g'(x)zgx—_82>0, VX >4,

X' —2x—4 (x*—2x-4)

-2

Tt bang bién thién suy ra (*) < m>-1.

Ma me Z; me[-2019;2019] = m e {-1;0;...; 2019}

=Co0 2021 gia tri cha m thoa man.

C6 bao nhiéu gia tri nguyén ctia tham s6 m dé ham s6 y =X+ myx? +2 dong bién trén
R?

A.1. B. 2. C.4. D. 3.

Loi giai
X X2 +2 +mx

y'=1+m =
N N

Ham s6 dong bién trén R < y'>0,vxeR SAXE+2+mx>0,VxeR

J2>0 X=0
,2
P P +2,VX>0 (*)
X
’2
m<— XX+2,VX<O
2
Xétg(X)=_ +2 co g'(X):ﬁ>O,VX¢O
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Cau 22.

Cau 23.

Cau 24.

X | —o 0 +o0
V' + +
> 2 /
v, ~+00 . -1
m>-1
Do d9, tir (*) suy ra < -1<m<1.
m<1
Co 3 gia tri nguyén cua M thoa man la —1;0;1.
Hamso y = ZX: M dong bién trén khoang (0;+0) khi va chi khi?
X“+1
A. m<0. B. m<O0. C. m<2. D. m<2.
Loi giai
Ta co: y'ZO,VX>O<:>2_—mX320,‘v’X>O
(x2 +1)

S2-mx=20,vVx>0

<:>msg,Vx>O<:>m£0.

X
Ta chon dap an A.
, (i o orn Ao 2C0SX-=1 A : \

Tat ca cac gid tri chia m dé ham s6 y =————— dong bién trén khoang O;Zj la

CoOSX—m 2

1 1

A.m>1, B.m>E. C.mZE. D. m>1.

Loi giai

bat cosx=t. Ta cd xe (0;%} =te (0;1). Vi ham s& y =cosx nghich bién trén khoang

7Z- A Py A \ . /4 s. N\ A~ 2 4 .7 . ? ~? \ ~
(0; Ej nén yéu cau bai toan tuwong duwong voi tim tat ca cac gia tri cia m dé ham so

f(t)= t2t_—_ml nghich bién trén khoang (0;1) < y' = (—tz_mm+)1 <0, vte(0;1)

om+i<o |M732
< mg(o;l) < m<0
m>1

C6 bao nhiéu gia tri nguyén ctia tham s& m thudc khoang (-2019;2019) d€ ham s&
y =sin®x—3cos® x—msin x—1 dong bién trén doan [0; %} .

A. 2028. B. 2018.C. 2020.  D. 2019.
Loi giai

HAM SO PON PIEU °




Cau 25.

Cau 26.

>

Chon D
y =sin®x—3cos’ x—msinx—1 < y=sin®x+3sin* x—msinx—4.

y'=(3sin” x+6sin x—m)cos x.

Ham s6 dong bién trén doan [0; %} khi va chi khi ham s0 lién tuc trén [0; %} va ham
s0 dong bién trén [O; %j

& y'>0 VXE(O;%j < 3sin® x+6sinx—m >0 VXE(O;%j
< 3sin? x+6sinx>m Vx e (O;%j (1).

Pat t =sinx, x e (0;%) =te(0;1).

Xéthamsd f(t)= 3t +6t trén (0;1) ta c6 bang bién thién sau

t |o 1
f(2) +
6
£(1) /
0

Dua vao bang bién thién ta c6 (1) xay ra khi va chikhi m<0.

Suy ra c6 2019 gia tri nguyén ctia m thudc khoang (-2019;2019) thoa man dé bai.

Goi S 1a tap hop cdc s6 thuc m thoa man ham s& y=mx"+x° —(m+1)x* +9x+5 dong
bién trén R.S6 phan tie cua S la
A. 3 B. 2. C. 1. D. 0.
Loi gidi
Chon C

Tap xdac dinh D=R

y'=4mx’ +3x* —2(m+1)x+9

Ham s8 da cho dong bién trén R < y'>0, VXeR va y'=0 tai httru han diém trén R .
THI1: m=0, y' =3x*-2x+9>0, VxeR, Suy ra m=0 thoa man.

TH2: m>0, tacd lim y'=-o. Suy raham s§ y =mx* +x° —(m+1)x* +9x+5 khong dong

X—>—00
bién trén R .

TH3: m<0, tacd lim y'=-o. Suy raham s§ y =mx* +x° —(m+1)x* +9x+5 khong dong

bién trén R.
Vay S={0}, sd phan tir ctia S 1a 1.
Cho ham s6 Y =(2m—1)x—(3m+2)cosx . Goi X la tap hop tat ca cac gia tri nguyén ctia

tham s6 thuwc m sao cho ham s6 da cho nghich bién trén R . Tong gia tri hai phan t&

nho nhat va 16n nhat ciia X bang
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Cau 27.

A. 4. B. -5. C. 3. D. 0.

Loi giai
Tap xdc dinh D=R
y'=2m—1+(3m+2)sin x. Ham s6 da cho nghich bién trén R

& y'<0, VxeR < 2m-1+(3m+2)sinx<0, VxeR (¥)

Néu m= —% thi (*) khong thoa.

Néu m>—2 thi (*)<:>sinxsl_2m, WXeR o ZM s 2 el
3 3m+2 3m+2 3 5

1-2m VxeR @1—2m
3m+2

Néu m<—§th‘1(*)<:>sinxz £—1<:>—3£m<—§.

Taco X = {—3; -2 —1} )
Vay -3-1=-4.

2
A Ny 2 s RN ) ~ ~ 1A ~ X“+x+1 ..,
Tap hop tat ca cac gia tri thyc ctia tham s6 m dé ham s6 y= dong
X—m

khoang (—oo; - 3) la

bién trén

af=-8) wfefl et BfEea)

Loi giai

x?—2mx—m-—1
Taco Yy =

(x=m)’
Ham s6 xac dinh trén khoang (—oo : —3) &me (—oo; —3) &Sm>-3
Khi d6 d€ ham s6 dong bién trén khoang (—oo; —3) thi y'>0 Vxe (—oo;—3) .

& X -2mx—-m-120 Vxe(-0;-3) < x* —1>m(2x+1) véi VX e(-=;-3).

2

= X _1sm voi VXe(—oo;—S).
2x+1
x? -1 2X2 +2X+2
Dat = tacd g'(X)=————>0 vdi V —3).
at g(x) il aco g'(x) (2X+1)2 >0 véi Vx e(—0;-3)
BBT
T |-o0 -3
9'(z +
8
9(x) /’-g
-0

Vay m> —g ( Thoéa méan diéu kién m>-3).
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Cau 28. C6 bao nhiéu gia tri nguyén ctia tham s6 m thudc khoang (-19;19) dé&€ ham s&

_lanx—3m+3 dong bién trén khoang| 0;Z |.
tanx—m 4
A. 17. B. 10. C. 11 D. 9.
Loi giai

Dit t=tanx, khi x trong [0;%) thi t tang trong (0;1).

Do d6 ham s6 ban dau dong bién trén khoéng(o ; %j khi ham s6 y = %
dong bién trén khoang(0;1).
Xétham s§ y = LoM*3 6,
t—-m

y'= 2m-3

(t-m)’

- 2m-3>0
Hamsd y = t=3m+3 dong bién trén khoang(0;1) khi oms
t— me(0;1) 2

Trong khoang (-19;19) c6 17 gia tri nguyén cua tham s6 m théa man yéu cau bai
toan!

Cau29. Cho ham s§ y=-2sin’ x+3sin’ x+6(2m—1)sin x+2019. C4 tat ca bao nhiéu gi4 tri cua
tham s§ m thudc khoang (—2016;2019) dé& ham s& nghich bién trén khoang [% ; 37”) ?
A. 2019. B. 2017. C. 2021. D. 2018.
Loi giai
y'= [—GSin2 X+ 65sin x+6(2m —1)]cosx
Ta c6 vXe[z;B—”j:cosx<O
2 2

Ham s0 nghich bién trén khoang (% ; 3?7[) < y'<0Vvxe [% ; 3?”)

< —6sin’ x+6sinx+6(2m-1)>0 Vx e (%B?ﬂj (1)

Dat t =sinx, Vxe [% 37”] =te(-11)

Dbiéu kién (1) tré thanh tim m théa méan
—6t°+6t+6(2m-1)>0 Vte(-11)

< 2m-1>t* -t vte(-11)

Xét ham s6 nghich bién trén khoang f (t) —t’—tte (—];1) )

HAM SO PON PIEU e
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Cau 30.

Cau 31.

= |ka| =

F(t)

Fle) |2 \ /“

1
4

Ycbt & 2m-1>22<m Zg ma m thudc khoang (—2016;2019) nén c6 2017 gia tri thoa
man.

C6é bao nhiéu gia tri nguyén am cta tham s6 thuc m d€ ham s6
y=—x>+3x° +(m —1) X+2m-3 doéng bién trén doan c¢6 d6 dai 16n hon 1?

A. 0. B. 3. C. 1. D. 2.

Loi giai

Chon C

Ta co: y=—X"+3x*+(m-1)x+2m-3=y'=-3x* +6x+m-1.

Néu A, <0 thi ham s6 lu6n nghich bién.

Néu A,. >0 thi ham s§ dong bién trén [X;;X,| Vi X, X, (X, <X, ) 1a hai nghiém cua
phuong trinh y'=0.

Do vay, ham s6 dong bién trén doan c6 d dai 16n hon 1 khi va chi khi phwong trinh
y'=0 co hai nghiém x, X, thod man |X1 - X2| >1.

+) A, >0&9+3(m-1)>0< m>-2 (1)

X, +X, =2
+) Theo dinh ly Viet ta co: L M- 1
,=———

-3

) [} = %> 1 (X %) —4xx, >1e 4+

4(m-1)
3

>1<:>m>—% 2

Tt (1) va (2) taco m > —% ma m nguyén am do d6 m=-1.
C6 bao nhiéu gia tri nguyén ctia me(-10;10) d€ ham s6 y=m*x"-2(4m-1)x*+1
dong bién trén khoang (1;+).
A.T. B. 16. C. 15. D. 6.
Loi giai
Chon B
Ta céd: y =m?x* —2(4m-D)x* +1= y’ = 4m’x® — 4(4m -1)x.
+TH1: Néu m=0 thi y'=4x.

BBT:
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—00 0 +00

- 0 n
’ +OO\ / -
y(0)

Ham s6 da cho dong bién trén khoang (0;+x) .

Suy ra ham s6 dong bién trén khoang (1;+o). Nhan m=0.

x=0
+TH2: Néu m=0thi y'=0< [m’X’ - (4m-1)|=0 o Am-1

— (1)

m
*Néu 4m-1<0&< m< % thi phuong trinh (1) v0 nghiém hodc ¢d nghiém kép x=0.
Ta c6 a=m®>0,vm=0 khi d6 ham s6 da cho dong bién trén khoang (0;+o) .

Suy ra ham s6 dong bién trén khoang (1;+0) . Nhan cac gia tri m< % .

. ) .,—10<mslA,.,., .~
Ma ta co me(—10,10),meZ khi @6 4 nén cd9 gid tri cia m thoa man.

m=0, meZ

, 1. . A A AL T N
*Néu 4m—l>0<:>m>z thi y'=0 c6é banghiém phanbiétla x=0 va

dm-1
X==x
m
BBT:
— _ vdm — 1 5 \/41:;— 1 P
m m

Y =
+00

0 + 0 - 0 n
Yy \ /1 \ /+oo
(-5 ()

Jam-1 Sl@{msz—x@
m

m22+\/§ '

Dé ham s6 dong bién trén khoang (1;+w) thi

” . | -l0<m<2-43 NV
Két hop vdi me(—10;10),meZ,taco: = do m nguyén nén co 16 gia
2+4/3<m<10

tri caia m thoa man.
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Cau 32.

Cau 33.

Vay ¢6 16 gia tri m d€ ham s6 dong bién trén khoang (1;+o0).

Ham s6 dong bién trén (1;+oo) oy =4m*x® —4(4m—1)x >0,vx>1va y'=0 ¢6 nghiém
httu han trén (1; +oo) .

< m’x?—(4m-1)>0,vx>1 (*)

+Vdéi m=0: (*)<:>—(—1)20,VX >1 ludn ding nén ta nhan m=0.

— — m<2-+/3
+V(’yim;tO:(*)<:>x224m21,VX>1<:>124m21<:> \/_
m m m=2++/3

Tong hop cac diéu kién va truong hop ta cd: me {—9, -8,...,0,4, 5,...,9}. Vay c6 16 gia tri

m.
Cho ham s6 y = f (x) lién tuc trén R va c6 bang xét ddu dao ham nhu sau
T —00 —1 1 3 +00
f'(x) - 0 + ¥ B =

C6 bao nhiéu gia tri nguyén cua tham s6 mdé ham s& g(x)= f (x+m) dong bién trén
khoang (0;2).
A.3. B. 4. C.2. D. 1.

Loi giai

Tt gia thiét suy ra ham s6 y = f (x) dong bién trén cac khoang (—1;1) , (1;3) valién tuc
tai X =1nén dong bién trén (—1; 3).
Taco g'(x)=f'(x+m) va xe(0;2) = x+me(m;m+2).

m>-1

g(x) dong bién trén khoang (0;2) <:>(m;2+m)c(—1;3)<:>{2+mg3<:>—1£ m<1.

VimeZ nén mcd3gidatrila m=-1;m=0;m=1.

Chohamsd y=f (X) cd dao ham lién tuc trén R . Biét ham sd y = f'(X) c6 do thi nhu
hinh vé. Goi S 1a tap hop céc gia tri nguyén me[-5;5] d€ ham s g(x)=f (x+m)
nghich bién trén khoang (1;2). Hoi S c6 bao nhiéu phan ti?

A

A. 4. B. 3. C.6. D. 5.

Loi giai
HAM SO PON PIEU °




Cau 34.

Cau 35.

>

Chon D
Tac6 g'(x)=f'(x+m). Vi y=f'(x) lién tuc trén R nén g'(x)= f'(x+m) ciing lién tuc
trén R . Can ctt vao do thi ham s§ y = f'(x) ta thdy

1-m<x<3-m’

9'(x)<0< f'(x+m)<0 <:{X+m<_1 @[x<—1—m
1<x+m<3

Ham s6 g(x)= f (x+m) nghich bién trén khoang (1;2)

2<-1-m 3
< _
ol (3-ms2a| M7
0<m<«1
1-m<1

Ma m la s& nguyén thudc doan [-5;5] nén ta c6 S ={-5,-4,-3;0;1} .
Vay S ¢6 5 phan tu.

(4-m)/6-x+3

Cho ham s y= . C6 bao nhiéu gia tri nguyén cia m trong khoang

J6—x+m
(-10;10) sao cho ham s d6ng bién trén khoang (-8;5)?
A. 14. B. 13. C.12. D. 15.
Loi gidi
Chon A
4-m)t+3
Dat t=6—x, (t>0) khi d6 ta c6 ham s& y = f(t):%.
+
—_— 2 —_—
Tacod f '(t) = w
(t+m)
Ham s6 y =+/6—x nghich bién trén khoang (—o0;6) nén véi -8< x <5 thi 1<t<+/14.
4-m)/6—
Hamsd y= (4=m)v6—x+3 dong bién trén khoang (—8;5) khi va chi khi ham s6
J6—x+m
(4-m)t+3 o i
f (t) R nghich bién trén khoang (1;\/1_4) < f'(t)<0,Vte (1;\/1_4)
+
m<1
-m?+4m-3<0 m>3 m>3
= = < -1<m<1.
-m e(l;J1_4) m>-1
m<—J/14
m<—14

Ma m nguyén thudc khoang (-10;10) nén m e {-9;-8,-7;-6;,-5,-4;-1,0;4;5;6;7;8,9} .
Vay co 14 gia tri nguyén ctia m thoa man bai toan.

Cho ham s8 f (x) :%X3 +ax’ +bx+c (a,b,ceR) thoaman f (0)=f(1)=f(2). Tong gia
tri 16n nhét va gid tri nho nhat ctia ¢ d& ham s8 g(x) = f (f(x*+2)) nghich bién trén
khoang (0;1) la

Al B. 1-43. C. V3. D. 1+4/3.

Loi giai
HAM SO PON PIEU e




Cau 36.

Chon A
f(0)=c

Taco: f(l):a+b+c+%

f(2):4a+2b+c+g

a+b:_—1 a:—l
2

Theo gia thiét f(0)=f(1)=f(2) = 6 o

4a+2b:—4 b:1
3 3

Suy ra: f(X)zlxg—%X2+%x+C.

6
Ham s8 g (x) nghich bién trén (0;1) khi g'(x)=2xf '(x*+2) f [ f (x*+2)]<0, vxe(0:2).
Ta c: f '(x)=1x2 x4l '(x)sO<:>1——3£ x£1+£.

2 3 3 3

2x>0
Ta thay vxe(0;1)thi {f '(x2+2)>0'
Suy ra Vxe(0;1),9'(x)<0 < f '[f (x2+2)JSO
Xét 0<x<1=2<x*+2<3,vi f'(x)>0,¥xe(23) nén f(x) dong bién trén (2;3).
Do dé: f(2)<f(x*+2)<f(3).
5 Ja

Suy ra 1—?£ f(2)< f(3)£1+?.

f(2)21—£ 3 3
= 3 51 ecc ¥

Ne 3 3

f(3)<1+—
(3 <1+

Vay minc+maxc=1.

4 mX3 X2

Cho ham s& y =%—T+?—mx+2019 (m 1a tham s8). Goi S 1a tap hop tit ca cac

gid tri nguyén cua tham s6 m d€ ham s6 da cho dong bién trén khoang (6;+). Tinh
s6 phan ttr cia S biét rang |m|<2020 .
A. 4041 . B. 2027 . C. 2026 . D. 2015 .

Loi giai
Chen B

Ham s6 da cho dong bién trén khoang (6;+00) khi va chikhi y'>0,Vxe (6; +00) )

y':x3—mX2+X—m=X3—m(X2+l)+XZO,VXE(6;+OO).

X3+
&S m<

2 )1(=x,vXe(6;+oo).
+

bit f(x)=x thi m< f(x),vxe(6;+0)<m<min f(x),Vxe(6;+x).
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<= m<6.
Ma |m|$2020 nén me {—2020;—2019;..., 6} , cO 2027 pHén t. Ta chon B.

Cau 37. Hamsd y=f(x) c6 do thiham s6 y = f'(x) nhu hinh vé:
| =
5 @

Xét ham s8 g(x)=2f (x)+2x* —4x = 3m=6+/5 v6i m 1a s§ thuc. Diéu kién can va da dé

g(x)<0, vxe|—5;\5] 1a
A.ms%f(\/g) B.m>2f(V5). cm>Zf(-B). D.m=Zf(0).

Loi giai

Tacod g'(x)=2f"(x)+6x*—4.
g'(x)=0< f'(x)=-3x*+2=h(x).
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Dua vao d6 thi rd rang f'(x)>h(x), ¥x e[—\/g;\/g] Suy ra g'(x) >0, Vx €|:—\/§;\/§:|.
Do a0, g(X) dong bién véi moi x €|:—\/§;\/§:| . Khi d¢,
g(x)<0, VXE[—\/E;\/E]

2
@XE[IEA%%}g(x)SO @Xeﬁ\ﬂ%?%]g(x):g(s):ﬁ(«/5)—3m£0<:>m2§f(\/§).

Cau 38. C6 bbao nhiéu s6 thue m dé ham s§ y=(m*-3m)x* +m*x* —mx* + x+1 dong bién trén

khoang (—o0;+ ).
A. 3. B. 1. C. Vo so. D. 2.

Loi giai
Chon A
* THI: m3—3m=0<:>|:m .

m=+/3

+) V6i m=0 thi ham s6 da cho tré thanh y=x+1, ham sd nay dong bién trén R nén
m=0 thoa man.
+) Véi m=+/3 thi ham s8 da cho tro thanh y=3x* —/3x% + x+1 6 y' = 9x2 —24/3x+1>0,
véimoi X € R nén ham sd dong bién trén R . Vay m= V3 thoa man.
) V6i m=-3 thi ham s§ da cho to thanh y=3x+/3x2+x+1 6
y' =9x2 +24/3x+1>0, véi moi X€R nén ham s§ dong bién trén R. Vay m=—/3 thoa
man.
e TH2: m*-3m#0.Tacod: y' = 4(m3 —3m)x3 +3m?x? —2mx +1.
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Nhéan thdy, véi m*~3m=0 thi y’ 1a ham s6 bac ba nén phuwong trinh y'=0 6 it nhat 1
nghiém va y' d6i ddu khi qua nghiém dé.
Suy ra ham s6 da cho khong don diéu trén R.
Vay co6 3 gid tri cia m thoamanla 0; J3 va 3.
Cau 39. C6 bao nhiéu gia tri nguyén ctia tham s3 M trong doan [-2019;2019] &€ ham s&

y =In(x*+2)-mx+1 dong bién trén R ?

A. 2019. B. 2020. C. 4038. D. 1009.
Loi giai
. 2X . o A ,
Taco: y = X2+2—m.Hamsodongb1entren R <y >0,vxeR
& 2X -m>0,VxeR<m< 2X =g(x),vxeR.Xétham s6 g(x)= trén R
xX+2 T X242 ’ ' X2 +2 '
_4-2%

9'(x) ;=0 x=£2. Bang bién thién:

(x*+2)

0 V2
mE 0
: 2 . U
Do m<g(x),VxeR e m< min g (x)= — Vi me[-2019;2019] nén cac gid tri m thoa
man la me{-2019;-2018,...,-2;-1}. Vay c6 2019 gia tri M thoa man.
Céu 40 C6 bao nhiéu gia tri nguyén am cta tham s6 m d€ ham s& y=x°+ mX—Si5 dong bién
X

trén khoang (0; +oo) ?
A. 12, B. 0. C. 4, D. 3.

Ta c6 y':3X2+m+%,‘v’Xe(O;+oo).

Loi giai

Ham s6 dong bién trén khoang (0; +00) &y >0,Vxe (O; +oo)

<:>—m£3x2+%,‘v’Xe(O;+oo)
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Cau 41.

Cau 42.

>

, 1 . .
Xét ham sG g(x) =3x° +FV01 X € (0;40) . Ta c6

1 1 1 po1d . . A
3+ =X+ X+ X+ 244X X* x*.—= =4, ddu bang xay ra khi x=1 nén
X X X

Ming(x)=4.

(0;+00)

/4 /4 1 -
Mt khac, ta co —ms3x2+—6,VXe(O;+oo)<:>—m£(l>J/I|n)g(x) S -m<deom>—4,
X ;+o0

Vay c6 4 gia tri nguyén am caa m la -1, -2; -3; —4 thoa man yéu cau bai toan.
Goi S la tap hop tat ca cac gia tri ctia tham s6 m dé€ ham s6

1 1 NA 4 A A? .7 . ? A, ?
f(x)= gmzx5 3 mx® +10x* —(m* —m—20)x ddong bién trén R . Tong gid trj ctia tat ca

cac phan ti thuoc S bang

A.E. B. -2. C.E Ql
2 2 2
Loi giai
Chon D

Ta c6 f'(x)=m?x* —mx’ + 20x — (m* —m - 20).

Ham s6 dong bién trén R < f'(x) =m’x* —mx® + 20x - (m*~m-20)>0, VxeR (*).

Tacéd f'(-1)=0 nén f'(x)= (x+1)[m2x3 =% +(m” —m)x—m’ + m+20] =(x+1)g(x).

Néu x = -1 khong phai la nghiém cua g(x) thi f'(x) doi d&u khi x di qua —1, suy ra
f (x) khong dong bién trén & .

Do d6 diéu kién can d€ f'(x)=0,vxeR la g(-1)=0
m=-2
9(-1)=0<-4m’+2m+20=0< 5 .
m==
2

Véi m=-2= f’(x)=(x+1)(4x3—4X2+6X+14) :(x+1)2(4x2—8x+14)20,VXER.
va f'(x)=0<x=-1,dodd f(x) dongbién trén R. Suy ra m=-2 thoa

man.

3 2
Véim=>= f’(x)=(x+1)[25x X, DX +§j

+
4 4 4 4
(x +1)2 (25x2 —50x+ 65)

= 2 >0, VxeR. va f'(x)=0<x=-1,do dd f(x) dongbién trén

R.Suyram =g thoa man.

Y I T S R A y 5 1
Tie do S = {—2; g}, suy ra tong gid tri ctia tat ca cac phan ti thudc S bang -2+ 5=75"

Cho ham s§ f x =x*—3mx* +3 2m—1 x+1. Vi gid tri nao caia m thi f’ x —6x>0

voi moi X > 27
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Cau 43.

&9

1 1
A.m>§. .m<—§. C. m>1. D. m<0.

Loi giai
Tacod: f/ x =3x° —6mx+3 2m—1 ,¥YxeR
Cach 1:
f/' x —6x>0,Vx>2<3x*—6mx+3 2m—1 —6x>0,Vx>2

Sx*—2m+1x+ 2m+1 >0,vx>2

A'<0 m?+2<0
A>0 m?+2>0
& & Sm<——.
X—2 X,—2 >0 —2m—-1>0 2
X + X, <4 2 m+1 <4

V6i x;;X, 1a hai nghiém ctia phuong trinh x> —2 m+1 x+ 2m+1 =0

Luu y:

bit g x =x*—2 m+1x+ 2m+1.Tacd g X 1a mot tam thiee bac hai c6 hé s6 a >0
Néu A<0thig x >0,¥xeR=9g x >0,¥x>2

Néu A>0 va g X =0 c6 hai nghiém x;;x, sao cho x <X, <2 thi theo dinh 1i dau tam
thieccbachaitaco g x >0,Vx>2.

Cach 2.
f/' x —6x>0,Vx>2<3x*—6mx+3 2m—1 —6x>0,Vvx>2

= x2—2m x—1 —2x—1>0,¥x>2

2 o 2 _
L“,VXEZ & m<ming X voi g(x):LXl
2(X_1) 2;400 2 X—l
2_
Vi g’ x ZL)H;B>O,VX22 nén ming x =g 2 :_l_
2 X_l 2,400 2
1
Vay m< ——.
ay 5

Cho ham s8 f x =x*— 2m—1 x*+ 2—m X+ 2. Véi gid tri ndo cta tham sd m thi

f’ x >0 vdimoi x>—1?

Loi giai

Tacod: f/ x =3x* =2 2m—1 x+2—m,YxeR
f’ x 1a mdt tam thirc bac hai co hé sd a >0

Néu A<0 thi f/ x >0,¥xeR= f'x >0,Vx>—1.
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Cau 44.

>

Néu A>0va f’ x =0 cé hainghiém x;x, sao cho x, < X, <—1 thi theo dinh li dau

tam thitc bachaita cé f/ x >0,¥x>—1.

A'<0 Am*—m—-5<0
A'>0 4am>*—m—-5>0
f’x >0,W>—-1< & -
Xx+1 x,+1 >0 3m+7>0
X + X, <—2 2m—-1<-3
—l<m<=
m<—-1vm>— —l<m<=
& . &
m>-— ——<m<-1
3 <m<
m<—1
A 5
Vay me[——;—l]u[—l;z].

Sai lam cta hoc sinh dung cich ham sé:

f'x >0,W>—-1<3x%+2x+2—m 4x+1 >0,¥x>—1
2

@m<w,‘v§(2_l
4x +1

3%% 42X+ 2

S m<ming X voi g X =
4x+1

—1;400
Tim tdt ca cac gia tri ctia tham s6 m d& ham s6 y=(2m—-2019)x—(2018—m)cos’ x

nghich bién trén R ?

A. m<1, B.ms4037. C.m>1. D. m>-1.

3

Loi giai

réy’ =2m—2019+(2018—m)sin 2x.
Ham s0 nghich bién trén R < y'=2m—2019+(2018—-m)sin2x<0,VxeR.

< (2018-m)sin2x < 2019—-2m,Vxe R

< max g(x) < 2019-2m (1), Véi g(x) =(2018—m)sin2x .

Truong hop 1: 2018—-m =0« m=2018 thi y'=2017>0,VXxeR. Suy ra m=2018 khong
la gid tri can tim.

Treong hop 2: 2018-m >0« m<2018.

max g(x)=2018-m.

(1) < 2018—m < 2019—2m <> m <1 (thoa man).

Treong hop 3: 2018-m <0< m>2018.
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Cau 45.

>

max g(x)=m-2018.

4037
3

(1) = m-2018<2019—2m < m < (loai).

Két luan: m<1 1a gia tri can tim.
C6 bao nhiéu s& nguyén m thudc khoang (-10;10) dé ham s§ y =(2x*—2mx+3 dong
bién trén (1;+0)?
A. 12. B. 8. C. 11. D.7.
Loi giai
Chon A
Xétham s6: f (x)=2x"-2mx+3 co: f'(x)=6x*-2m; A'=12m
D6 thi ham 8 y =|f (x)| =[2x® - 2mx+3| dugc suy ra tir d6 thi ham s& y = f (x) (C)
béng cach:
- Gitt nguyén phan d6 thi (C) nam trén Ox.
- L&y d6i xting phan d6 thi (C) nam dudi Ox qua Ox va bo phan d6 thi (C) nam dwdi
Ox.
+ Truong hop 1: A'<0< m<0.Suyra f'(x)>0,Vxe(l;+»).

.. [m<0 (m<0 m=0
Vay yéu cau bai toan < = = 5<m<0.
f(1)=0 ~|5-2m>0 m<2

Két hop voi diéu kién me Z;me(-10;10) ta duoc
me{-9;—8,-7;,-6;,-5,-4,-3;—2;-1,0} . Ta c6 10 gid tri chia m thod man yéu cau bai
toan (1)

+ Treong hop 2: A'>0< m>0.Suyra f'(x)=0 c6 2 nghiém phan biét x,,x, (X <X,)

Ta c6 bang bién thién:

X —a X Xy +o

}I.

+ 0 ; 0
¥ /f[xl:l \ +oe
- f(x)

m>0

m>0
Vay yéu cau bai todn << x, <X, <l< —2—m+120<:>0<m£g.

FW)=0 |5 om0
Két hop voi diéu kién me Z;me(-10;10) ta dugc me{1;2}. Ta cd 2 gia tri cia m thoa
man yéu cau bai toan (2).

Ttr (1) va (2) suy ra: ¢é tat ca ¢ 12 gia tri cia m thoa man yéu cau bai toan.
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Cau 46.

Cau 47.

>

Cho ham s6 y = f (x) lién tuc trén R va c6 dao ham f'(x)= X2(X—2)(X2 —6X+m) voi
moi XeR. C6 bao nhiéu s6 nguyén m thudc doan [-2019;2019] d€ ham so
g(x)= f (1-x) nghich bién trén khoang (-«;-1)?
A. 2012. B. 2009. C. 2011. D. 2010.
Loi giai
Chon C
g'(x)= f'(1-%)=—(1-x)’ (-x-l)[(l-x)z -6(1-x)+mj
=(x—1)2(x+1)(x2 +4x+m—5).
Ham s6 g (x) nghich bién trén khoang (—o0;-1)
< 0'(x)<0,vx<-1 (*), (ddu "=" xay ra tai httu han diém).
V6i x<-1thi (x-1)° >0 va x+1<0 nén ()< X’ +4x+m-520, Vx<-1
& m>-x*—4x+5, ¥x<-1.

Xét ham s8 y =—Xx* —4x+5 trén khoang (—;-1), ta cé bang bién thién:

X —o0 -2 -1
y / \
8
Tl bang bién thién suy ra m>9.

—0
Két hop voi m thudc doan [-2019;2019] va m nguyén nén me{9;10;11;...;2019} .

Vay ¢6 2011 s6 nguyén m thoa man dé bai.
Cho ham s6y = f(x) c¢6 dao ham f'(X):XZ(X+2)(x2+mx+5)Vc’yi VxeR . SO gia tri
nguyén am ctia m d€hamsg g(x)=f (X2 +X—2) dong bién trén khoang (1;+) 1a
A.3. B.4. C.5. D.7.

Loi giai
Chon B
Taco g'(x)=(2x+1).f '(x2+x—2).
Déham sd g(x) dong bién trén khoang (1;+0)
< 9'(x)20Vxe(L+o) e f '(X2+X—2)20VX€(1;+00)
<:>(X2+X—2)2(X2+X)((X2+X—2)2+m<X2+X—2)+5)20VXE(l;+oo)
<:>(x2+x—2)2+m(x2+x—2)+520 (1) ¥xe(L+m).
Datt=x*+x-2, xe(L+0)=t>0.
Khi d6(1) trd thanht? +mt+5>0 Vte(0;+oo)<:>t+%2—m (2) Vte(0;+x)

D¢ (1) nghiém dung v6i moi x €(1;+0) < (2) nghiém ding vdi moi t €(0;+00).
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Cau 48.

Ta Céh(t)=t+%22\/§ vdi ‘v’te(O;+oo).Dé’ubéngxéyrakhi t=%<:>t=«/§.

Suy ra teI}{)I:iﬂ))(h (t)) -2.5.
Vay (2) nghiém dung véi moi t e (O; +oo) = -m< 2\/5 sSm —2\/5 .
KL: S gia tri nguyén am cua m la 4 .
Cho ham s§ y= f(x) lién tuc trén R va c6 dao ham f'(x)= x(x—l)s(x2 —4x+ m) vOi
moi XeR. C6 bao nhiéu s& nguyén m thudc doan [-2019;2019] dé& ham so
g(x) = f (1-x) nghich bién trén khoang (—0;0)?
A. 2020. B. 2014. C. 2019. D. 2016.
Loi giai

Chon D
* Tacéd: g(x)=f(1-x)
=¢'(x)=(1-%) . F(1-x) =(D.2-x)[(2-x)-1] [(2-x) = 4@1-x)+m]
= g'(x):—x3(x—1)(x2 +2x+m—3)

x=0
*Cho g'(x)=0<| x=1

x*+2x+m-3=0 (1)
Phuong trinh (1) ¢6 A'=4-m
Truong hop 1. Néu 4-m<0<m>4 thi phuong trinh (1) vd nghiém;
x> +2x+m-3>0, VX ta cé bang xét dau:

xT |—oo 0 1 +00

q'(z) -0 + 0 -

Suy ra ham s§ g(x) nghich bién trén khoang (—«;0) nén m>4 thoéa man ycbt.
Truong hop 2: Néu m=4 thi phuong trinh (1) ¢ nghiém kép x=-1.

Khi d6 g'(x)=-x*(x=1)(x+1)’, ta c6 bang xét dau:

z -0 1 0 1 +00

9'(z)

Suy ra ham s6 g(x) nghich bién trén khoang (—«;0) nén m=4 théa man ycbt.

- 0 - 0 + 0 -

Truong hop 3: Néu m <4 thi phuong trinh (1) c6 2 nghiém phan biét x, X, (X <X,)
Ma x +X, = —g =—2 nén ton tai it nhat 1 nghiém X, thudc khoang (—o;0)

Khi d6 g'(x) sé do6i dau khi qua diém X nén ham s6 khong thé nghich bién trén
khoang (—;0).Suy ra m <4 khong thoa man ycbt.
» Két hop 3 truwong hop ta duwgc: m>4.
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Cau 49.

Cau 50.

>

Do m la s6 nguyén thudc doan [-2019;2019] nén me{4;5;6; ... ; 2019}

Vay c6 2016 sd nguyén m thoa man.

Cho ham s f (x) cé bang bién thién ctia ham s6 y = f'(x) nhw hinh vé bén. Cé bao
nhiéu gia tri nguyén ctia tham s me(-10;10) d€ ham s6 y = f (3x—1)+x° —3mx dong

bién trén khoang (-2;1)?

X — -2 -1 0 1 3 =1
flx] +m 4 o
0 / \ 0 /
_.1_
A. 8. B. 6. C. 7. D. 5.
Loi giai
Chon B

Dé&ham s& y = f (3x—1)+x* —3mx dong bién bién trén khoang (-2;1)
<y >0, Vxe(-2;1)
< 3f'(3x—1)+3x*-3m =0, vxe(-2;1)
o m< f/(3x-1)+x%, vxe(-2;1) (%)
bt k(x)=f'(3x—1), h(x)=x* va g(x)= f'(3x—1)+x* =k(x)+h(x)
Ta ¢6 szi;g h(x)=h(0)=0
Tt bang bién thién suy ra: {pzi;g f'(x)=f'(-1)=—4.
Do dé ta c6: min f'(3x—1)= f'(-1)=—4 khi 3x-1=-1< x=0
(-21)

= mzi;ﬂ k(x)=k(0)=—4

Do dé6 [pzi;gg(x): 9(0) =k(0)+h(0)=0-4=-4

T (*) tacd m< f/(3x—1)+x*, Vxe(-2;1) & m< ?jzi;gg(x) &S m<-4

Ma me(-10;10) =>me{-9,...,—4}
Vay c6 tat ca 6 s6 nguyén thoa man.
Gid triy = f(X) c6 dao ham f'(x)= X(X—l)A(Xz +mx+9) v4i moi Xe R . Cé bao nhiéu
s6 nguyén duong M d& ham s§ g(x)= f (3—x) dong bién trén khoang (3;+w)?
A.6. B. 5. C. 7. D. 8.
Loi giai
Chon A
Ta co: g'(X) :(3—x)' f'(3-x)=—f'(3-x).
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Ham s8 g(x)= f (3—x) dong bién trén khoang (3,+w0) khi va chi khi
g'(X)=0,Vx &(3;+%) hay f'(3—x)<0,Vxe(3;+).( Dau bang chi xay ra tai hitu han
diém thudc (3;+x))
£'(3-x)=(3-%)(2-%)"[ (3-x)" +m(3-x)+9] <0, 9x & (3;+0)
&(3-x)(2-%)"[(3-%)" +m(3-x)+9 | <0, 9x & (3+0)

c>(3—x)2+m(3—x)+920,VXG(3;+oo)

2
@msM,VXe(3;+oo).
x—3
_3)? _ 2
<:>m£minh(x)véih(x):mzh'(x): 9 +1:X_6X

(3i) X—3

Xx=0¢ (3; +00 ’
h'(x)=0< . Ta cé bang bién thién:
X=6¢ (3; +00
X 3 6 +00
h'(x) - 0 +
() | o) — e
6

= minh(x)=h(6)=6.Taco {mjf o mefl;2,3,4,56].
ms=

(3;+oo)

Vay ¢6 6 sd nguyén dwong m dé ham s8 g(x)= f (3—x) dong bién trén khoang (3;+»).

Cau51. Cho ham s6 y= f(x) c6 dao ham trén R va bang xét ddu cua dao ham nhu hinh vé

bén.
| ~10 2 3 8 + o
7(x) + 0 + 0 — 0 — 0 T
Cé bao nhiéu s6 nguyén m dé€ ham s6 y = f (X2 +4X+ m) nghich bién trén khoang (-1;1)?
A. 3. B. 1. C. 0. D. 2.
Loi gidi
Chon A

Xét ham s6 y = f (x* +4x+m).

Ta co: y' =(2x+4) f’(x2+4x+m).

D& ham s8 nghich bién trén khoang (-1;1) < y'=(2x+4) f '(x2 +4X+ m) <0,Vxe(-1;1)
(cht y réng 2x+4>0,¥x €(-1;1))
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N f’(x2+4x+m)s0,VXG(—1;1)<:>—2£ X2 +4x+m<8,Vx e (-1;1)

> g(x) =—X* —4x—2 m>max g(x) = g(-1) =1
{m g(x) = —x* —4x e () e max

_ = me{l;2;3}
m<h(x)=—-x*-4x+8 mswg h(x)=h(1) =3

(doham s6 y =—x*—4x+¢ cé y'=-2x-4<0,Vxe(-1;1)).

A A 7 .7 . 2 A A? \ A m A A7 A 2
Cau 52. Tap cac gia tri thuc cia tham s6 m dé ham s6 y =In(3x—-1) ——+2 dong bién trén khoang
X

Loi giai

Xét ham s6 y =In(3x-1) S| trén khoang (%;+ooj.
X

Taco y'= +—.
y 3x-1 x?
. ~ n VA , 1 , 3 m 1
Ham s6 dong bién trén khodng | =;+x |< y'= +—20,Vxe| =+ |.
2 3x-1 X 2
2 2
<Sm2 3x ,VXE[1;+00)<:>mZmaX e .
1-3x 2 G;m] 1-3x

2
Xétham sd f(x) = 3x ,VX€(£;+OOJ.
1-3 2

(1. )
X=0¢| =;+o0
3x(2—3x)= - 2
(1-39° X:EGLE'WLOO)

Ta c6 f(ljzﬁ; f(zjz—ﬂ- lim £ (X) =0 = max f(X) = —=. Vay m>—=.
2 i 3 3

Ta co f'(x) =

2 3 3 " x>0 40

2

Cau53. Co tat ca bao nhiéu cip sd nguyén (a;b) d€ ham s6 f(x)=x+asinx+b.cosx dong
bién trén R.

A. 5. B. 6. C. 4. D. 3.

Loi giai
D& ham s§ dong bién trén R thi diéu kiénla f'(x)>0,vxeR. Ta cd
f'(x)=1+acosx—bsinx
f'(x)>0<1+acosx—bsinx>0

= acosx-hsinx>-1
TH1:a=0, b:O.(TM)
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Cau 54.

f'(x)>0, Vxe R=sin(a—x)> VxeR <

-1 -1
R = <1
Ja? +b? Ja? +b?

—a’+b’ <l=a’+bh*<1

Do a, bnguyén nén (a;b)e {(i],‘ 0).(0; il)}

Vay theo ca hai trieong hop ta c6 tat ca 5 bo gia tri (a;b)

Cho ham s6 y=f (X) c6 dao ham lién tuc trén R va c6 d6 thi ham s§ y = f’(x) nhuw

hinh vé bén. C6 bao nhiéu gid tri nguyén duong ctia tham s6 m dé ham s6

y="f(x+1)+ z—n? In (%) nghich bién trén khoang (-11)?
¥
X
A. 3. B. 6. C. 4. D.5
Loi giai
Chon D
20 4
Taco y = f'(x+1)+=. .
acoy (x+1)+ T
Ham s8 nghich bién trén khoang (-11) khi y'<0,Vxe(-L1)
, 80 1 _
= f (X+1)_F'4—x2 <0,vxe(-L1) (*).
Dat t =x+1 khi do x e(—l;l) suy ra te(0;2).
80 1 80

T (*) tacod f'(t)- .—SO,Vte(O;Z):FZf'(t).(3—t)(t+l),Vte(O;Z) (1).

m (3-t)(t+1)
Dua vao d6 thi ham s§ y = f'(x) thitaco f'(x)=—(x+1)"(x-2).
Suy ratacd f'(t)=—(t+1)°(t-2).
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Xétham s§ g(t)=—(t+1)° (t-2)(3-t)(t+1), Vte(0;2).
t=-1
g'(t)=—(t+1)"(-5t*+18t-13); '(t)=0 < —(t+1)’ (-5t* +18t-13)=0 = t:%,
t=1

Bang xét dau

Dua vao bang xét dau va tir (1) ta cd 8—n32r8%¥g(t)=g(l)®%216©mﬁ5.

Cau 55. Cho ham s6 y=f(x) xac dinh va lién tuc trén R, c6 d6 thi f’(x) nhw hinh vé.

, , o ) m(x*+ 4)2
C6 bao nhiéu gia tri nguyén am cua me(-20;20) d€ ham s6 g(x)= f VBT

dong bién trén khoang (0;+).
A.6. B. 7. C.17. D. 18.

Loi giai
Chen C

Taco g'(x)

4 4 5)
Ham sd ¢ (X) dong bién trén (O; +00) khi va chi khi g'(X) >0, Vxe (O; +oo) ( g'(x) =0
chi tai httu han diém). Diéu nay tuong duong véi

3y m(x*+4 3
%.f’(x_jzgamgw—x).f'(%], VXE(0;+OO) .

4 4 5 4(x* +4
X X3 , X3
Véi x>0 thi I>O:> f'(IJZ—B.Déngtht’rcxéyrakhi Z:2©X3:8<:> X=2.

x 1 :
<—=—,Vx>0.Dbang thttrc xay ra khi x=2.

X*+4 4x 4
HAM SO PON PIEU °
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15x x*) 15 1 45 _,
Suyra —— . f'| — |[>=.Z.(-3)=——. Dang thirc xay rakhi x=2.
y 4(x2+4) ( j (-8) 16 & y

Nhuw thé m< —%. Két hop véi m nguyén am va me(—20;20) thi me{-19;-18;---;-3}.

Vay ¢6 17 s6 nguyén 4m ctia m e (-20;20) dé ham s g(x) dong bién trén (0;+0).
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CHU PE: HAM SO PON PIEU
VAN DUNG - VAN DUNG CAO

DANG 3.1

BIEN LUAN SO NGHIEM PHUONG TRINH, BAT PHUONG TRINH

KIEN THUC CAN NAM VUNG

Kién thitc quan trong 1: Dung tinh don diéu d€ giai phwong trinh.

Phuwong phdp :

O Phuong trinh : f (X)=c ¢6 nhiéu nh4t mot nghiém néu f (x)don diéu trén toan bd tap
xac dinh.

® Phuong trinh: f(X)=g(X) c6 nhiéu nhat mot nghiém néu hai ham s f (x),g(x)co
tinh don diéu trdi nguoc nhau.

© Phuong trinh : f [u (x) ] =f [v ] < u(x)=v(x) néu f don diéu trén mién x4c dinh.

Kién thirc quan trong 2: Dung tinh don diéu d€ giai bt phuwong trinh.

Phwong phap :

O Bit phuong trinh: f(x)>c=f(X)< Xx>X, néu f(x)dong bién trén toan bd tap xéac
dinh va f (X) >c=f (XO) < X<X, néu f (X)nghich bién trén toan bd tap xac dinh

® Bit phuong trinh : f (x)>g(x) vasd x, thoa f(%,)=09(X,) :

+C6 nghiém x> x, néu f(x) dong bién va g(x) nghich bién.

+C6 nghiém x < x, néu f (x) nghich bién va g(x) dong bién.

© Bat phuong trinh: f [u (x) ]> f [v :|<:> u(x)>v(x) néu f dong bién trén mién xéac

dinh va f [u ] > f [v :| < u(x)<v(x) néu f nghich bién trén mién xac dinh.

Bai toan 1: Bién luin s6 nghiém phuwong trinh h(m) = f(x) .

Phuwong phdp :
+ Tim mién gia tri cia ham s f (X) 1a (a; b).

+ Phuong trinh ¢4 nghiém khi a <h(m)<b.

Bai toan 2: Bién luin s6 nghiém bat phwong trinh h(m) = f(x) hoac h(m) < f(x) .

Phuwong phdp :
O m> f(x) VXe[a;b]cermﬁ(f(x).
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(2]
(3]
o
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m< f(x) vXe[a;b]<:>m§r[n_ibr]1 f(x).
m> f (x) c6 nghiém trén [a;b] < m> r[nlbr]l f(x).

m< f(x) ¢ nghiém trén [a;b] < m< rpatlﬁ( f(x).

Bai toan

3: Tim tham s8 m dé phuong trinh #(m)= f(x) c6 nghiém x € (a;b).

Phwong phap :
+Gia stv f(x) lién tuc trén (a;b) va f(a)< f(b).

+ Phuong trinh ¢6 nghiém x e(a;b) thi f(a)<h(m)< f(b).

BAI TAP
Cau 1.

Cau 2.

Cau 3.

Cau 4.

Cau 5.

Cau 6.

Cau7.

Céau 8.

Tim tat ca cac gid tri thuc ctia tham s6 m sao cho phuong trinh x*—3x* -9x-m=0 ¢6

dung 1 nghiém?
A. -27<m<5. B. m< -5 hoac m> 27.
C. m<-27 hoac m>5. D. -5<m<27.

Tim t4t ca cac gia tri thuc ciia tham s6 m sao cho phuong trinh 2Jx+1=x+m c6
nghiém thuc?

A.m=2. B. m<2. C. m=3. D. m<3.

Tim tit ca cac gia tri thwc cua ;tham s6 m sao cho phuong trinh
VX* —4x+5=m+4x—x* c6 dung 2 nghiém dwong?

A.1<m<3. B. 3<m<+5. C. —/5<m<3. D.-3<m<3.

Tim tat ca cac gia tri thyce ctia tham s6 m sao cho moi nghiém cta bat phwong trinh:
x* —3x+2<0 cling 1a nghiém ctia b4t phuong trinh mx* +(M+1)x+m+1>07?

A. m<-1. B.ms—;. C.mz—;. D. m>-1.

Tim tdt ca cac gia tri thuc cta tham s6 m sao cho phuong trinh:
logZ X +4flog; x+1-2m—1=0 c¢ it nhat mot nghiém trén doan [l; Sﬁ] ?

A. -1<m<3. B.0<m<2. C.0<m<3. D. -1<m<2.

Tim tat ca cc gid tri thuc ctia tham s& m sao cho phuong trinh v/X* +mx+2 =2x+1 ¢

hai nghiém thuc?

A.mz—z. B.m2§. C.ng. D. VmeR.
2 2 2

Tim tat ca cac gid tri thuc cta tham s0 m sao cho phuwong trinh

3VX—1+mVx+1=23x*-1cb hai nghiém thuec?

A.1£m<l. B.—lsmsl. C.—2<ms1. D.O£m<1.
3 4 3 3

Tim tat ca cac gia tri thue cua tham s m sao cho bat phwong trinh

J(@+2X)(3-X) > m+2x* —5x—3 nghiém dung véi moi x e {—%;3} ?
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A.m>1. B. m>0. C. m<1. D. m<0.
Cau 9. Tim tat ca cac gia tri thuc ctia tham s6 m sao cho bat phwong trinh

3(J1+ X ++/3— x)—2\/(1+ X)(3—X) = m nghiém dung véi moi x e[-13]?

A.m<6. B.m>6. C.m>6y2-4. D.m<6y2-4.

Cau10. Tim tdt cd cac gia tri thuc cta tham s6 m sao cho bat phuwong trinh
3+ X +/6—x —18+3x—x? <m? —m+1 nghiém dtng Vx €[-3,6]?
A.m=>-1. B. -1<m<0.
C.0<m<2. D. m<-1hodc m=>2.

Caull. Tim tdt cd cac gia tri thuc ctua tham s m sao cho bat phuwong trinh
m4* +(m-1).2?* +m-1>0 nghiém dung vxeR?
A. m<3. B. m>1. C. -1<m<4. D. m>0.

Py N\ A, 2 7 .7 . 2 4 A, \ 1
Cau 12. Tim tat ca cac gia tri thyc ctia tham s6 m sao cho bat phwong trinh: —x*+3mx-2< -—
X

nghiém dung vx>1?

A.m<g. B.ng. C.mzﬁ. D.—ESmSE.
3 3 2 3 2
Cau 13. Tim gié tri 16n nhat ctia tham s6 m sao cho bat phwong trinh 2% 43 * > m.3*"* ¢4
nghiém?
A.m=4, B. m=8. C. m=12. D. m=16.

Céau 14. Bat phwong trinh V2x% +3X° +6x+16 —/A—Xx > 24/3 6 tap nghiém la [a;b]. Hoi tong
a+b co gia tri la bao nhiéu?
A. 2. B. 4. C.5. D. 3.

Cau 15. Bat phuong trinh \/X2 —2X+3—\/X2 —BXx+11>/3—x=/x=1 6 tap nghiém (a;b]. Hoi

hiéu b-a cé gia tri la bao nhiéu?
A. 1. B. 2. C.3. D. -1.

Cau 16. Tim tat ca cac gia tri thuc cua tham sd m sao cho bat phwong trinh:

m(J1+ x? —1-x? + 2) = 2V1-x* +V1+ %2 —J1—x® c6 nghiém.

A.m<+2-1. B.\/2-1<m<1. C. m>1. D. m<1.
Ciu 17. Tim céc gia tri cua tham s& m d€ phuong trinh sau c6 ding hai nghiém thuc phan biét
Y2x ++2x + 246 - x + 26— x =m,(m e R)
A. 26 +24/6 <m<3J2+6 B. 26 +3{6 <m<32+8

C.J6+246<m<3J2+6 D.J6+246<m<3J2+6

Cau18: Chohamsd y=f(x)=ax’+bx’+cx+d véi a, b, ¢, d;a=0 1a cdc s thue, ¢6 d6 thi nhw

hinh bén.
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C6 bao nhiéu s6 nguyén m thudc khoang (-2019;2019) dé€ ham so
g(x) = f (x*~3x*+m)
nghich trén khoang (2;+x)?
A. 2012 B. 2013 C. 4028 D. 4026
Cau19: Chohamsd f(x) c6 d6 thi nhu hinh vé

Gia tri nguyén nho nhat ctia tham s6 m dé€ phuong trinh

efa(x)+2f2(x)—7f(x)+5 n |n( f (X) + J =m cé nghiém la

1
f(x)

A. 3. B. 4. C.5. D. 6.
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HUONG DAN GIAI

Caul. ChonC.
(1) & m=x>-3x*-9x = f(x). Bang bién thién ctia f(x) trén R.

x | —oo -1 3 400

V' + 0 - 0 +

Ttr d6 suy ra pt c6 dang 1 nghiém khi m <-27 hodac m>5

Cau 2. ChonB.
bat t= \/m,t > 0. Phuong trinh thanh: 2t = t? —l+mem=—t?+2t+1
Xéthamso f(t)=—t*+2t+1t>0; f'(t) =—2t+2

Bang bién thién cua f (t):

t 0 1 +00

(@) + 0 -

() 1/’2 \w

Tt d6 suy ra phuong trinh ¢ nghiém khi m<2.
Cau3. ChonB

Dit t=f(x) =+vx*—4x+5.Ta cb f’(x)=%. f'(X)=0<x=2
X®—4x+5

Xét x>0 ta cd bang bién thién

X 0 2 +00

f(x) - 0 +
o T~ ,

Khi d6 phuong trinh da cho trd thanh m=t* +t-5<t* +t-5-m=0 (1).
Néu phuong trinh (1) c6 nghiém t,,t, thi t, +t, =—1. (1) c6 nhiéu nhat 1 nghiém t>1.

Vay phuong trinh da cho c6 dung 2 nghiém duong khi va chi khi phuong trinh (1) c6
dung 1 nghiém te (1; \/g) .Dat g(t)=t>+t—-5. Tadi tim m d¢& phuong trinh g(t)=m co

dung 1 nghiém te(l;«/g). Tacod g'(t)=2t+1>0,Vvt e(l;«/g).
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Bang bién thién:




Cau 4.

Caub.

Cau 6.

>
t 1 \/g

g'(1) +

J5
2(1) _3 /

Tir bang bién thién suy ra —3<m <+/5 12 céc gié tri cAn tim.
Chon C.
Bét phuong trinh x> —3x+2<0<1<x<2.

B4t phuong trinh mx* +(m+1)x+m+1>0 <:>m(x2+x+1)2—x—2<:>m2—2_x_21
X° + X+
X — 2
Xét ham s6 f(x) = 2X 2 voi1<x<2 .Co f’(x):%>O,VXe[l;2]
X“+x+1 (X“+x+1)

A M Ts . g 4
Yeucaubaltoanc>m2r[rla§(f(x)<:>m2—7
1,2

Chon B.

Dit t =,/log’ x+1. Diéu kién: t>1.

Phuong trinh thanh: t2 +t—2m-2=0 (*) . Khi x e [L-sﬂ —telL2]

2 —
) F(t)= "2 _m . Bang bién thién :
! 1 2
7@ +

2
0

Tt bang bién thiénta cé6: 0<m<2
Chon C

1 n 1
Diéu kién: x> -5

Phuong trinh v/X% + MX+2 = 2X+1 < 3x° + 4x—1=mx (¥)
2 —_—
Vi x=0 khong Ia nghiém nén (*) <> m =% X1

2 _ 2
Xét f(x):BX%A'Xl . Ta cb f’(x)=3xxz+1

>0Vx2—%;x¢0

Bang bién thién

BIEN LUAN SO NGHIEM PT, BPT °




Cau 7.

Cau 8.

>

X 1

1) + +
+00 o0
2 —o0

Tt bang bién thién ta c6 d€ phuwong trinh c6 hai nghiém thi m > % :

Chon D.
Diéu kién: x>1

Pt 3Tl o X1 g /X—1+m=24 x-1

t=a v6i x>1 ta c6 0<t<1. Thay vao phuong trinh ta dwgc m=2t-3t* = f (t)

Ta co: f'(t)=2-6t ta co: f'(t)=0<:>t=%

Bang bién thién:

1
t 0 5 1
/() + 0 -
70 1
0 3 -1
/ \

Tt bang bién thién ta c6 d€ phuong trinh c6 hai nghiém khi 0<m < %
Chon D.

Pat t= [T+ (3 khi x{—%;ﬂ:r{o;%}

Thay vao bat phwong trinh ta dwoce f (t) =t* +t >m

Bang bién thién

¢ lo 2
4
7() +
() _—— 494142
0 8
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Céau 9.

Cau 10.

Cau 11.

Cau 12.

Cau 13.

>

Tt bang bién thién ta c6: m<0

Chon D.

Dit t=vV1+x+v3-x =t2=4+2/1+x)(B-X) < 2,/1+x)(B-x) =t>—4

Véi x e[-1;3] =>t e[2;24/2] . Thay vao b4t phuong trinh ta dwoc: m< —t? +3t +4

Xét ham s6 f(t)=—t>+3t+4; f'(t)=—2t+3 ; f'(t):0<:>t=g<2
) 22
(1) -

6
o TT— s

Tir bang bién thién ta cd M <642 —4 thoa dé bai
Chon D.
Dt t=3+ X +6-x>0 =12 =(\V34x +6-x) =9+ 2/B+x)(6-x)

=9<t?2=9+2J(B8+x)(6-%x)<9+(3+x)+(6—x)=18

— 18+ 3x—x2 =+/(3+ x)(6-X) =%(t2 ~9)ite[3:3v2]

Xét f()=—1t2+t+2 ; f()=1-t<0;vte[33V2 |= max f ()= (3)=3
2 2 [3:342]

ycbt <:>[maJ>_<] f(t)=3<m*-m+lem?-m-2>0< m<-1hogc m>2
3;3v2

Chon B
Dat t=2">0 thi m4*+(m-1).2"?+m-1>0, dGng VxeR
emt?+4m-Dt+(m-1)>0,vt>0<=m(t?+4t+1) >4t +1,Vt >0

At +1
sSgt)=—"—"""=—<m,Vt>0.
gV t2+4t+1

Tacéd g'(t)= (;4’[2——2'[)2 <0 nén g(t) nghich bién trén [0;+o0)
t°+4t+1

ycbt < maxg(t)=g(0)=1<m

Chon A.
Bpt @3mX<X3—%+2,VX21C>3m<X2—%-{-%: f(x),vx>1.
X X
Ta co f’(x):2x+x;45—%22 /ZX(X%)—X—ZZ:%>O suy ra f(x) tang.

Ycbt < f(x)>3m,vVx>1ls milnf(x)z f(1)=2>3m<:>%>m

Chon A.

2coszx 1coszx
(1)<:>(—j +3(§j >m. Dat t=cos’ x,0<t<1

3
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(1) tré thanh @J +3@) >m (2). Dt f(t):(gj +3(%) .

Ta c6 (1) co nghiém < (2) c6 nghiém te[0;1] & m< I\/[I(?i(] f(t) om<4
tef0;
Cau 14. ChonC
Diéu kién: —2<x<4.Xét f(x) =v2x° +3x* +6x+16 —/4—x trén doan [-2;4].
3(x2 + x+1) 1
+
V2x3 +3x2 +6x+16  24/4—X
Do d6 ham s& dong bién trén[-2;4], bpt < f(x)> f (1) =243 & x>1.

Co f'(x)= >0,Vxe(-2;4).

So véi diéu kién, tap nghiém ctiabptla S=[L4]=a+b=5.
Cau 15. Chon A.

Piéu kién: 1< X<3; bpt < \/(x=1)° +2+X—1> /(3= )’ +2 +/3—x

Xét f(t) =12+t v6it20.C6 fit)=— -
oft212 2t

Do d6 ham s6 dong bién trén [0;+0). (1) < f(x-1) > f(3-x) & x-1>3 < x>2

>0,vVt>0 .

So v6i diéu kién, bpt 6 tap nghiém 1a S =(2;3].
Cau 16. Tim tat ca cac gia tri thuc cua tham sd m sao cho bat phwong trinh:

m(\/l+ X2 —1-x% + 2) — 21X 41 %% —1— %% <6 nghiem.

A. m<+2-1. B.J/2-1<m<1. C. m>1. D. m<1.

Loi giai
PK: x e[-1;1].

batt= \/1+ X% — \/1— X*.Véi x e [—1;1], ta xac dinh DK cua t nhu sau:

Xét ham 6 t =1+ x2 —\1-x? véi x e[-11].

Ta co:

x x x(\/l—x2 +1+ x2)
N " N NN

Ta c6 t(-1)=+2,t(0)=0,t(1) =2

Vay véi xe[-11] thi te| 0,42 |

t' ,chot'=0<x=0

Tir t = V14X —y1-x2 = 2J1-x* =212,
2
— 2
Khi d6 pt da cho twong duong véi: m(t+2):—t2 +t+2<:>tt+—tz+
+
trtr2
t+2
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Xethamsof() _t+—t2+2 c’yite[O;\/E].

t+
5 4t< €
Taco.f(t) (t+2) 0, vt [0\/_]
Suy ra: t!ﬁ)a}}f() f(0)= 1ter[T3T']f() f(\/i)=\/§—l.

Bay gid yéu cau bai todn xay ra khi: ter[rg;i%] f(t)<sm< terﬁ%] f(t)eV2-1<m<1

Vay voi J2-1<m<1 thao yéu cau bai toan.
Chon B.
Cau 17. Tim céc gid tri ctia tham s6 m d€ phwong trinh sau c6 dung hai nghiém thyc phan biét
2x +2x + 246 —x + 26— x =m,(m e R)

A 26 +246<m<3J/2+6 B. 26 +346 <m<3J2+8

C.\J/6+246<m<3J2+6 D.J/6+246<m<3J2+6
Loi giai

PK: 0<x<6

Dt vé trdi ctia phuong trinh la f (X) X e [0; 6] )

Tfa(C:) N U U
24(2x) V2x 2¢(6-x) B-X
B S N X €
IR O e
Dit
= ! - ! vV Xe\y,
u(x)= {1/(2)()3 {1/(6_)() (x) = (\/_x 6o xj (0;6)

Ta thdy u(2)=v(2)=0,xe(0;6)= f'(2)=0. Hon nita u(x),v(X) cing dwong trén
khoang (0;2) va cung am trén khoang (2;6).

BBT
X 0 2 6
f'(x) N + 0 - I
3J2+6
f(x) / \
2.6 + 246 {12+ 243

Vay vé6i 246 +24/6 <m <342 +6 théa man yéu cau dé bai. Chon A.
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Cau20: Chohamsd y=f (x)=ax3+bx2 +cx+d vdi a, b, ¢, d;a=0 la cac s thuc, c6 d6 thi nhw

hinh bén.

Y

O

C6 bao nhiéu s6 nguyén m thudc khoang (-2019;2019) dé ham sd

g(x) = f (x*=3x*+m)

nghich trén khoang (2; +oo) ?

A. 2012 B. 2013 C. 4028 D. 4026

Loi giai:
Chon A

Ta cd g'(x) = (3x* —6x) f'(x* —3x+m).
VG6i moi X & (2;+%) ta cd 3x* —6x >0 nén dé ham s6 g(x) = f (x*—3x* +m) nghich bién
trén
khoang (2;+%) < f'(x*—3x*+m) <0, VX e (2;+w).
Dua vao d6 thi ta c6 ham s8 y = f (x) nghich bién trén cac khoang (—;1) va (3;+)
nén

f'(x) <0 v6i x e(—o0;1]U[3;40).
Do dé: f/(x*—3x° +m) <0, VX & (2i4+0) < X: ~3C ML, VX (2+00)

x* —3x* +m>3,Vx € (2;+0)

m < —x° +3x* +1, VX € (2;+0)
N

m>—x3+3x% + 3, VX € (2;+»)
Nhan thay lim (—X* +3x* +1) = -0 nén treong hop m < —x° +3x* +1,Vx e (2;+0) khong
xay
ra.
Truong hop: m>—x° +3%* +3, VX € (2;+0) . Ta ¢4 ham s6 h(x) =—x> +3x* +3 lién tuc trén
[2;+o0) va h'(x) =—3x*+6x<0,Vx & (2;+) nén h(x) nghich bién trén [2;+) suy ra

Pga>§h(x)=h(2) .Do d6 m>—x*+3x*+3,Vx € (2;+0) < mz[rpaﬁh(x)zh(Z) om=>7.

Do m nguyén thudc khoang (-2019;2019)nén me {7;8;9;...;2018} .

Vay c6 2012 s6 nguyén m thdéa man yéu cau bai toan.

Cau 21: Chohamsd f(x) c6 do thi nhw hinh vé
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Gia tri nguyén nho nhat caa tham s6 m dé phuong trinh

e (2T Lin | f (x)+ L _m o nghiém la
f(x)
A. 3. B. 4. C.5. D. 6.
Loi giai

Quan séat do thi ta thdy 1< f (x)<5,VxeR, dat t= f (x) gia thiét tro thanh
et3+2t2_7t+5+|n(t+%)=m.
Xétham: g(t)=t°+2t>-7t+5, te[1;5]
g'(t)=3t"+4t-7>0Vt>1=g(1)<g(t)<g(5) <1< g(t)<145.
1 26

Mit khac h(t):t+%,h'(t)=1_t_zzow6[1;5]:,2sh(t)s?

Do d6é ham u(t)=e""* 7" +In (t + %} dong bién trén doan [1,5].

Suy ra: Phuong trinh da cho ¢6 nghiém < e+In2<m<e'*® +In 2

Vay gid tri nguyén nho nhat cia m 1a 4.
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>

CHU PE: CUC TRI
VAN DUNG - VAN DUNG CAO

DANG 1

TIM CUC TRI CUA HAM SO

Caul.

Cau 2.

Cau 3.

Cau4.

Cau 5.

Cau 6.

Cau?7.

Cau 8.

Cau 9.

Cau 10.

Biét M(0;2), N(2;-2)1a cAc diém cuc tri ctia d0 thi ham s& y=ax®+bx*+cx+d. Tinh
gia tri cia ham sO tai x=3

A. y(3)=2. B. y(3)=11.

C. y(3)=0. D. y(3)=-3

D6 thi ham s8 y=x>-3x*-9x+1 ¢4 hai diém cyc tri A va B. Diém nao dwéi day

thudc duong thang AB ?

A. M(0;-1). B. Q(-1;10). C. P(1,0). D. N(1;-10).
Ham s6 f (X) =Cyq + CoppoX +ConoX? +...4+ Cooio X**° 6 bao nhiéu diém cyec tri?

A. 0. B. 2018. C. 1. D. 2019.

Cho ham s8 f(x)=1+C; x+C2x* +...+Cx™. S8 diém curc tri ctia ham s6 da cho bang
A.10 . B. 0. C.9. D.1.

Gi4 trj cyc dai ctia ham s8 y = x+sin2x trén (0;7) la:

A.£+£. B.£+£. c.2—”+£. D.Z—E—ﬁ.
32 6 2 3 2 3 2

Goi A, B, C la cdc diém cyc tri ctia d6 thi ham s6 y=x*—2x*+4. Ban kinh duong
tron ndi tiép tam gidc ABC bang

A. 2 +1. B. 2. C.\2-1. D. 1.

Cho ham s8 y=x"-2x*+1 c6 do thi (C). Biét rang d6 thi (C) c6 ba diém cuec tri tao
thanh ba dinh cia mot tam gidc, goila AABC. Tinh dién tich AABC.

A.S=2. B. S=1. C.S:%. D. S=4.

Cho ham s y = f(x) cé dung ba diém cuec trila —2; -1, 0 va c6 dao ham lién tuc trén
R . Khi d6 ham s& y = f(x*—2X) cé bao nhiéu diém cuec tri?

A. 6. B. 4. C.5. D. 3.

Cho ham s8 f(x) = x*(x-1e* c6 mot nguyén ham 1a ham s& F(x). S8 diém cyec tri ctia
ham s6 F(x) la

A. 1. B. 2. C. 3. D.o.

S6 diém cuyee tri cia ham sd y =

. X
sinx—=
4

, xe(-m;7) la

A. 2. B. 4. C. 3. D. 5.
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Cau 11.

Cau 12.

Cau 13.

Cau 14.

Cau 15

Cau 16.

Cau 17.

Cau 18.

Cau 19.

>

Biét phuong trinh ax’+bx*+cx+d =0 (a#0) c6 dung hai nghiém thyc. Hoi do thi
hamsd y = ‘ax3 +bx? +cx+ d‘ cé bao nhiéu diém cuec tri?

A. 4. B. 5. C. 2. D. 3.

Cho ham s& f(x) =ax®+bx* +cx+d ¢ d6 thi nhu hinh vé bén. S6 diém cuee tri cia ham
sd y = f(-2x* +4x) Ia.

A. 3. B. 4. C.2. D.>.

Y M AVN . \ ~ 1 1 7 .« A7 . A A \ \
Biét rang do6 thi ham s6 y = Exz —3x—= c0 ba diém cuec tri thudéc moét dwong tron (C)
X

Ban kinh cua (C) gan dung véi gia tri nao dudi day?

A.12,4. B. 6,4. C. 4,4. D. 27.

Cho ham s6y=f(x)cé dao ham f'(x)=(3- X)(x2 —1)+ 2x,VxeR. Ho6i ham s0
y = f’(x)—x* -1 c6 bao nhiéu diém cuc ti€u.

A. 2. B. 3. C.4. D.1.

. Cho ham s f(x)=ax"+bx*+c v6i a>0, ¢>2018 va a+b+c<2018. S5 diém cuc tri

cilahamsd y = |f (X)—2018| la

A. 1. B. 3. C. 5. D. 7.

Ham s& f(x)= ZX 1—m (véi m la tham 's6 thyc) c6 nhiéu nhat bao nhiéu diém cuc
X° +

tri?

A. 2. B. 3. C.5. D. 4.

Cho ham s6 y=f(x) c6 dao ham f’(X)=(X2—1)(X—4) voi moi xeR. Ham so
g(x)=f (3—x) c6 bao nhiéu diém crc dai?
A. 0. B. 1. C.2. D. 3.

Cho ham s6 y = f(x) c6 dao ham lién tuc trén R va bang xét ddu dao ham

x -0 -2 2 +o0

S(x) - 0 + 0 —

Ham s6 y =3f (—x* +4x*—6) +2x® —3x* —12x* c6 tat ca bao nhiéu diém cuc tiéu?
A. 3. B. 0. C.1. D. 2.
Cho ham s6 Yy = f(X) c6 bang bién thién nhu sau

x |- -1 0 1 -+
V' + 0 _ + 0 -
2 3
—0 -1f-1 2

S6 diém cuee tri cia ham s6 y =| f(x)| la

A 7. B. 5. C.6. D. 8.
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Cau 20. Chohams6 y=f(x) cébang xét dau ctia f'(x)

T |—’L -2 2 51 400

f’{;]| - 0 4+ 0 =0 +

3
Hoi ham s& g(x)= f (1-x)+ X? —x*—3x dat cuc tiéu tai diém nao dudi day?

A. x=-1. B. x=3. C. x=2. D. x=-3.
Cau 21. Choham sd y= f(x) c6 dao ham lién tuc trén R . D06 thi ham sd y = f'(X) nhw hinh vé
sau:

/—1 01

SO diém cue tri cia ham s6 y = f(X)—5x la
A. 3. B. 4. C.1. D. 2.
Céu 22. Cho ham s8 y = f (x) la ham s& bac bdn. Ham s8 y = f'(X) c6 d6 thi nhw hinh bén. S&

diém cuc tri cia ham s6 f (\/x2 +2X+ 2019) la

YA

i

A. 3. B. 2. C.1. D. 4.
Ciu 23. Cho ham s6 y = f(X) ¢ d6 thi nhu hinh vé dudi day:

y
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7 2 ’ 1 f(X) X
Tim s8 diém cuc dai cia ham s y=| —— | —2019'™
2018

A1, B.3. C. 0. D.2.
— ’ _ 3 2
Cau 24. Cho ham s8 ¥ = F(¥) ¢4 dao ham tai ¥xe R, ham s ['(¥) =X +ax"+bx+c
C6 db thi (nhu hinh vé )

\‘

_1/0N1 x

SO diém cye tri cla ham sd y = f [ f '(X)] 1a
A. 7. B. 11. C.9. D. 8.
Cau 25. Cho ham s6 y= f(X) c6 dao ham trén R va c6 do thi la dudng cong nhu hinh vé. Dt

g(x)=3f(f(x))+4.Tim s8 diém cyec trj ctia ham s6 g(x)?

Ay
-1 2 3 /4
@) X
A. 2. B. 8. C. 10. D. 6.
Cau 26. Chohamso y= f'(x-1) c6 d6 thi nhw hinh vé.
L2y |

it

Ham s8 y = 72""* dat cuc tiéu tai diém nao?
A. x=1. B. x=0. C. x=2. D. x=-1.

Cau27. Cho ham sd0 y= f(X) ¢4 d6 thi nhue hinh vé. SO diém cuc tri caa ham sO

y:‘2f (x)+5{+3 la
TIM CUC TRI CUA HAM SO ’




1
A 2, B. 3. C.5. D.7,
Cau 28. Cho ham s§ y=f(x), ham s§ y=f'(x) c6 &6 thi nhu hinh vé&. Ham s&§

inx— 5sin x—1)°
g (X) =2f (SSmZX 1] + ( 1 ) +3 ¢6 bao nhiéu diém cuec tri trén khoang (0; 27Z) ?

A. 9. B. 7. C.6. D. 8.
Cau 29. Cho ham s8 y = f (x) biét f'(x)=x*(x-1) (x*—2mx+m+6). S8 gid tri nguyén ctia tham

s6 m dé ham s6 da cho c¢6 diing mot diém cuc tri la
A. 7. B. 5. C.6. D. 4.
Vay me[-2;3|u{7}, ma meZ=me{-2,-10;1,2;3;7}.

Cau 30. Cho ham s8 y = f () ¢6 bang bién thién nhw sau:

X —0 -1 0 1 +a0
y/ _ 0 + 0 - 0 +
+00 +0
y \ / -1 \ /
-2 -2

S8 di€m cyc ti€u cua ham s§ g(x)=2( f (x))3 +4( f (x))2 +11a
A. 4. B. 9. C.5. D. 3
Cau 31. Cho ham s8 y = f (X) c6 dao ham trén R va d6 thi ctia ham s§ y = f'(x) nhw hinh bén.

TIM CUC TRI CUA HAM SO G




Khang dinh nao duéi day dtng ?

A.Ham s8 y = f (x)—x* —x+2019 dat cuc dai tai x=0.
B.Ham s6 y = f (x)—x*—x+2019 dat cuc ti€u tai x=0.
C.Ham sG y = f (X)—x* —x+2019 khong c6 cuc tri.

D.Ham sg y = f (x)—x*—x+2019 khong c6 cuc trj tai x=0.
Cau 32. Cho ham s y = f(x) lién tuc trén tap s6 thuc R va ham s6 g(x) = f(x) —%xz +x+1. Biét

d6 thi cia ham s6 y = f'(x) nhw hinh vé dudi day

y l
3

/
TN
\V/

Khéang dinh nao sau day dting ?
A. D6 thi ham s6 y = g(x) ¢6 2 diém cuyc tiéu va 1 diém cuc dai.

B. D6 thi ham s& y = g(x) c6 2 diém cuyec tiéu va khong co diém cuc dai.
C. D6 thi ham s0 y = g(x) ¢ 1 diém cuyc tiéu va 2 diém cyee dai.
D. D06 thi ham s6 y = g(x) c6 3 diém cuc tiéu va 1 diém cuce dai.

Cau 33. Cho ham s y= f(X) lién tuc va c6 dao ham trén [0;6]. D6 thi cia ham s6 y = f'(X)
trén doan [0;6] dwoc cho boi hinh bén dudi. Hoi ham s8 y=[ f (x)] +2019 c6 t5i da
bao nhiéu diém cyc tri trén doan [0;6].

Va

v = f'(x)

IAVARUE
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A. 7. B. 6. C. 4. D. 3.
Cau 34. Chohams6 Y = f(X) cd bang bién thién nhw hinh vé
x —00 -2 -1 3 5 +o0
S'(x)

VAN

Xétham s6 y = g(x) = f |X 4| +2018°". S5 diém cuee tri cia ham s& g(X) bang
A. 5. B. 1. C.9. D. 2.
Cau 35. Cho ham s y = f (x) c6 dao ham trén R. Biét ham s& ¢6 d6 thi y = f'(x) nhu hinh vé.

Ham s6 g(x)=f(x)+x dat cuc tiéu tai diém.

v
@
—
A. x=1. B. x=2. C. khong ¢6 diém cyc tiéu. D. x=0.
Cau 36. Choham sd y=f(X) c6 dao ham trén R va ham s§ y = f'(x) c6 d6 thi 1a duong cong
trong
hinh vé dwéi day

S§ diém cuc dai cia ham s8 g(x)=f(x°-3x) 1a
A. 5. B. 2. C. 3. D. 4.
Cau 37. Chohamso y= f(X) la mét ham da thitc c6 d6 thi nhw hinh vé
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S6 diém cye tri cia ham sd y = f (X2 —2|X|) la

A. 3. B. 4. C.5. D.é6.
Cau 38. Cho ham s§ y = f(x) lién tuc va c6 dao ham trén [0;6]. D0 thi ciia ham s6 y = f'(X)

trén doan [0;6] dugc cho béi hinh bén dudi. Hoi ham s8 y=[f(x)] ¢ t5i da bao

nhiéu cyee tri?

VA
y=f"(x)
0 I\':g/ i \‘Iﬁ ;x
A.7. B. 5. C.4. D. 6.

Cau 39. Cho ham s8 y = f (x)=ax" +bx’ +cx’ +dx+e. Biét réng ham s§ y= f'(x) lién tuc trén R

va c6 do thi nhu hinh vé bén. Héi ham s6 y = f 2X — X ) c6 bao nhiéu diém cye dai?

/\l\ /

u|

A.5. B. 3. C. 1. D. 2.
Cau 40. Cho ham s6 y = f(X) c6 bang bién thién nhu hinh vé bén. Ham s6 y = f (—x+3) dat cuc

dai tai

X -0 -1 0 2 +0

1 1
f(x) / \ / \
-2

A.x=-1 B. x=2. C. x=0. D. x=3.

Cau4l. Cho ham s6 y=f (X) lién tuc trén R va ¢ d6 thi nhw hinh vé. Hoi d6 thi ham so

y=[f (X))
TIM CUC TRI CUA HAM SO °
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cé tat ca bao nhiéu diém cuee tri?

A. 6. B. 8. C.7. D.o9.
Ciu 42. Cho ham s§ f(x) c6 d6 thi ham s6 y= f'(x) dwoc cho nhu hinh vé bén. Ham s6

y=[f(x)+ % x* — f (0)| 6 nhiéu nhét bao nhiéu diém cyec tri trong khoang (-2;3)?

A. 6. B. 8. C.3. D. 5.
Cau 43. Cho ham sd da thtic y = f (X) c6 dao ham trén R, f(0)<0 va db thi hinh bén dudi la

do thi cua dao ham f '(X). Hoéi ham s& g(x) = | f(x)+ 3x| c6 bao nhiéu diém cuec tri ?

=

A. 4. B. 5. C. 3. D. 6.
Cau 44. Choham sG y = f(x) c6 bang bién thién nhu sau:
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y _\-2 /1 \-2/;m

S6 diém cuc tiéu ctia ham sd g(x) =2f3(x)+4f*(x)+1 1a
A. 4. B. 9.

C. 5. D. 3.
Cau 45. Cho ham s6 da thie f(x)=mx*+nx*+ px*+gx®+hx+r, (mn, p,g,h,r eR). Do thi ham

11

s6 y=f'(x) (nhu hinh vé bén dudi) cit truc hoanh tai cac diém cé hoanh d6 Ian luot 1a
3

2 2

S8 diém cyc tri ctia ham 8 g(x) =|f (X)—(m+n+p+g+h+r) la

A. 6. B.7. C.8. D.o9.
Cau 46. Cho ham s6 y = f(X) ¢4 d6 thi nhw hinh bén dwéi

Goi S la tap hop tat ca cac gia tri nguyén ctia tham s6 me[—lOO;lOO] dé ham so
h(x) = ‘ f2(x+2)+4f(x+2) +3m‘ c6 dung 3 diém cuec tri. Tong gia tri cua tat ca cac phan
tr thuoe S bang

A.5047 . B.5049 . C.5050 . D.5043 .
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Cau 47. Cho f(x) la mdét ham da thirc va c6 d6 thi cia ham s6 f '(x) nhw hinh vé bén. Ham s6

y=[2f(X)~(x-1)°| c6 t3i da bao nhiéu di€m cyc trj ?

A.9. B. 3. C.7. D. 5.
Cau 48. Cho ham s0 y = f(X) c6 dao ham lién tuc trén R va d6 thi ham s6 y = f(X) nhu hinh vé
bén. Tim sd diém cwee tri cila ham s6 Yy = 2019 ("0
y

- ~ w -~ @ o

=3 =211 =1"0 1 2 3 4 5 6 7\ 8 9
-1

A.13. B. 11. C. 10. D. 12.
Cau 49. Cho ham s8 y = f (x) c6 dao ham trén R. D6 thi ham s& nhu hinh vé bén dudi.

'Ei

S6 diém cyec tiéu ciia ham s8 g(x)=2f (x+2)+(x+1)(x+3) 1a

A. 2. B. 1. C. 3. D. 4.
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Caul.

Cau 2.

Cau 3.

HUONG DAN GIAI

Biét M(0;2), N(2;-2)1a cAc diém cuc tri ctia do thi ham sd y=ax®+bx*+cx+d. Tinh

gia tri cia ham sO tai x=3

A. y(3)=2. B. y(3) =11.
C. y(3)=0. D. y(3)=-3
Loi giai

Dao ham y'=3ax® +2bx+c

y(0)=2 d=2 a=1
y(2)=-2 8a+4b+2c+d=-2 =-3
. 9 = =
Tt gia thiét ta cd | y'(0)=0 c=0 c=0
y'(2)=0 12a+4b+c=0 d=2

=y=x-3x"+2=y(3)=2
D6 thi ham s8 y=x°-3x*-9x+1 c6 hai diém cyc tri A va B. Di€ém nao dudi day
thudc duong thang AB?
A. M(0;-1). B. Q(-1;10). C. P(1;0). D. N(1;-10).
Cdch 1: Xétham s8 y = f (x) =x*-3x*=9x+1, f'(x)=3x*-6x-9.
1 1

Ta cé f(x)z(éx—gj.f’(x)—Sx—Z.
D6 thi ham s& f (x) c6 hai diém cuctri A va B nén f'(x,)=f"(x;)=0.

Ya=TF(X,)=-8x,-2
Vg = F(X5)=-8%; -2

Loi giai

Suy ra {

Do d6 phuong trinh duong thang AB la y=-8x-2.
Khi d6 ta c6 N (1;-10) thuge dudng thing A8 . Chon D
Cdch 2: Xétham s§ y = f (x) =x*-3x*-9x+1, f'(x)=3x*-6x-9.
f'(x) =03 —6x—-9=0 < LX:_‘Q’l .
Suy ra toa d6 hai di€ém cyec tri ctia d6 thi ham s6 1a A(3;-26) va B(-1;6).
Ta c6 AB(-4;32) cling phuong vdi u(-1;8).
Phuong trinh duong thing AB di qua B(~1;6) va nhan u(-1;8) lam vecto chi phuong
Ia {X = lier)
y=6+8t
Khi d6 ta ¢6 N (1;-10) thudc duong thing AB. -

Ham s8 f (X)=Cpyq +ChpX+CloX’ +...+ Capre X ¢ bao nhiéu diém cuec tri?
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Cau 4.

Cau 5.

Cau 6.

>

A. 0. B. 2018. C. 1. D. 2019.

Loi gii
Z. _ o 1 2 2 2019,,2019 __
Ta co: f(X)=Cpye+CopoX +CoieX” +...+ Cappe X = (1+ X

= f'(x)=2019.(1+x)**

)2019

= f'(x)=0e=x=-1
Vi x=-1 1a nghiém bdi chdn nén x = -1 khong phai la diém cyec tri ctia ham s6.
Cho ham s6 f(x) =1+Cjx+C2x* +...+C,ox™°. S8 diém cuc tri ctia ham s& da cho bang

A.10 . B. 0. C.9. D.1.

Loi giai
Ap dung khai trién nhj thiic Niu ton, ta c6:
f(X) =1+Cx+CAx* +...+CIx" = (1+x)*
= f'(x)=10(1+ x)g
Bang bién thién
ad - -1 -0
- 0 +

f(xj o \ / +a0

Vay ham s6 da cho c6 duy nhat mot diém cuc tri X=-1 .

Gia tri cyee dai ctia ham s6 y = x+sin2x trén (0;7) la:

B.£+£. C.2—E+£. D.Z—E—ﬁ.
6 2 3 2 3 2

Loi giai

A. —+

ot

w|y

Ta co: y' =1+2c082X = y':0<:>0052x:—% S 2x:i2?”+k27z = x:i%+k7z.

Xét trén (0;7) ta co x:% va X:%.
Ta co y"=-4sin2x.

y"(%) ——2/3<0nén x= % la diém cyec dai.

y”(z?”j =2/3>0nén x= 2?” 1a diém cuec tiéu.

_z V3

T
Vay gia tri cuc dai ls —|=
ay gia tri cy alaY(B) 3t

Goi A, B, C la cdc diém cuc tri ctia d6 thi ham s6 y=x*—2x*+4. Ban kinh duong

TIM CUC TRI CUA HAM SO °
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Cau?7.

Cau 8.

>

A. 2 +1. B. V2. C.J2-1. D. 1.
Loi giai

Cach 1:

Tacod y'=4x®—-4x. Khi do y’:Oc{
Suy ra d6 thi ham s& y = x* —2x* +4 c6 ba diém cuc tri la A(0;4), B(1;3) va C(-1;3).
Goi I 1a tAm duong tron noi tiép tam giac ABC, ta c6 BC.IA+ AC.IB+ AB.IC =0.

Ma AB=AC :\/E va BC=2 nénsuyra | (0;&}
142
Phuong trinh duong thang BC 1a y=3.
Ban kinh duwong tron noi ti€p tam giac ABC la r=d(l,BC) = J2-1.
Cach 2:
Ap dung cong thiic tinh ban kinh dwong tron noi tiép tam giac ABC ta co:
S :\/(p—a)(p—bXp—c):ﬁ_l
p p

a+b+c
2

trong d6 a=BC =2; b=c=AB=AC=+2;p=

Cach 3:
Ap dung cong thiic tinh ban kinh dwong tron noi tiép tam giac ABC ta co:
(-2)°+81
(-2)*-8-1
Cho ham s8 y=x"-2x*+1 c6 d6 thi (C). Biét rang d6 thi (C) 6 ba diém cuc tri tao
thanh ba dinh ctia mt tam gidc, goila AABC. Tinh dién tich AABC.
1

A.S=2. B. S=1. C.SZE. D. S=4.

A
r:(p—a)tanE:\/?—l vOi COSA = 0=A=90°.

Loi giai
Chen B
Tacd y =4x®-4x; y'=0<:{xz
X==11
Toa do cac diém cyec tri ctia d6 thi ham s 1a: A(0;1), B(-10), C(1;0)
AB.AC =0
AB=AC =2

1
Suy ra AABC vudng can tai A dodo S = > AB.AC =1.

AB=(-1-1); AC =(1-1) :{

Cho ham s8 y = f(x) c¢6 dung ba di€ém cuyec trila -2; -1 0 va c6 dao ham lién tuc trén
R . Khi d6 ham s8 y = f(x* —=2X) ¢4 bao nhiéu diém cuc tri?
A.6. B. 4. C.5. D. 3.

TIM CUC TRI CUA HAM SO e




Cau 9.

Cau 10.

>

Loi giai
Do ham s6 y = f(x) c6 dung ba diém cuc trila —2; -1, 0 va c6 dao ham lién tuc trén R
nén f'(x) =0co ba nghiém ( don hoacboilé)la x=-2;x=-1 x=0.
bit g(x)=f(x*-2x) = g'(x)=(2x—2).f'(x* =2x). Vi f'(x) lién tuc trén R nén g'(x)

cting lién tuc trén R . Do d6 nhiing diém g'(X) c6 thé d6i dau thudc tap cac diém thoa

man
[2x—2=0 .
X-2x=-2 |- e T
2, L < | x=0.Ba nghiém trén déu la nghiém don hodc bdi 1é nén ham s6 g(x)
X —2X=— (=2
| x*-2x=0

¢ ba diém cuec tri.

Cho ham s8 f(x) = x*(x—1)e* c¢6 mot nguyén ham la ham s8 F(x). S8 di€ém cuc tri cta
ham s6 F(x) la

A. 1l B. 2. C. 3. D.o.

Loi giai
Ham s§ f (x) c6 TXD1a R, c6 mot nguyénham la ham s6 F(x) = F'(x)= f(x),
x=0
VxeR nén F'(x)=0< f(x)=0< x*(x-1)e* =0 c{ 1
X =
Ta c6 bang xét dau F'(X) nhu sau
T | —00 0 1 +00

_ 0 — 0 +

F'(x)

Dua vao bang trén, ta thdy ham s6 F(X) c6 mot diém cuc tri.

S6 diém cuc tri cia ham sd y =|sin X—% , xe(-m;7) la
A. 2. B. 4. C. 3. D. 5
Loi gidi

Xéthams6 y = f (x)=sin X—% véi Xe(—zr;;z').
. 1 , 1
Taco f (x):cosx—z. f (x):0<:>cosx:z<:>

X _ 15 x
4 4

| X
A
&
S

f () =sinx -
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Cau 11.

f (x2)=5|nx2—§=@—§>£—z>o
4 4 4 4 8
BBT
x | -7 x, x, T
Yy — 0 + 0 _
z
4
y )
ﬂlx:.) / \ %

Dua vao bang bién thién, ta thdy ham sd ¢6 hai diém cuc tri va d6 thi ham s6 cat truc
hoanh tai

ba diém phan biét khac x;,x,. Suy raham sd y = , Vol Xe (—71; 7r) cO 5 diém cuc

. X
sinx—=
4

tri.
Biét phuong trinh ax® +bx*+cx+d =0 (a # O) c6 dung hai nghiém thywc. Hoi d6 thi
ham sd y = ‘ax3 +bx? +cx+d| cé bao nhiéu diém cuec tri?

A. 4. B. 5. C.2. D. 3.

Loi giai
Chon D
Phuong trinh ax® +bx? +cx+d =0, a =0 1a su twong giao ctia ¢6 thi ham s&
ax® +bx? +cx+d =0, a =0 va truc hoanh.
Do phuong trinh ax® +bx* +cx+d =0, a # 0c6 dung hai nghiém thuc nén phurong
trinh ax® +bx® +cx+d = 0 c6 thé viét dudi dang a(x—x )’ (x—%,)=0 vdi X, X, 1a hai
nghiém thuc cua phuong trinh (gia st X, < X,). Khi d6 d6 thi ham s&
y=ax’+bx* +cx+d (a=0) ti€p xtic truc hoanh tai di€ém c6 hoanh d6 x, va cit truc
hoanh tai diém c6 hoanh d6 X,.

D6 thi ham s6 y=ax’+bx* +cx+d (a=0) tng véi ting truong hop a>0 va a<0:

TIM CUC TRI CUA HAM SO °




Cau 12.

y Yy
| a>0

a<0

D5 thi ham 8 y =|ax® +bx* +cx+d| (a=0) twong tngla

;

=

o T T2

Vay d6 thi ham s§ y = |ax3 +bx® +cx + d| (a#0) cb tat ca 3 diém cuece tri.

Cho ham s& f(x) =ax® +bx* +cx+d c6 d6 thi nhw hinh vé bén. S6 diém cuc tri cia ham
s0 y = f(-2x*+4x) la.

A. 3. B. 4. C.2. D.>.

Loi giai
Quan sat d6 thi f(X), ta thdy ham sd c6 hai diém cyec tri X =-2;x=0vi vay
f '(x) = 3ax’ + 2bx + ¢ ¢6 hai nghiém Xx=-2;x=0nén f '(x)=3a(x+2)x.
Ta co:
y'=[ f(=2x"+4X) |'= (~4x+4) f (=2 + 2x) = (~4x+4)(-2x" +4X)
= 3a(—4x + 4)(-2X% + 4X)(=2X + 4 + 2) '
&Y' =—48ax(x—2)(x 1) (x* —2x-1).
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Cau 13.

Cau 14.

>

0
1
2

X
X
X

y'=0< va dau cta y'd6i khi X qua moi nghiém trén. Vay ham s& da cho c6
x=1+~/2
| x=1- V2

5 diém cuec tri.

. A, M AVN . \ A 1 1 ’ « A7 . A A \ \
Biét rang do thi ham s6 y = > x* —3x—= c6 ba di€ém cyc tri thudéc mdt duong tron (C).
X

Ban kinh cua (C) gan dung véi gia tri nao dudi day?

A.12,4. B.6,4. C. 4,4. D. 27.

Loi giai
TXD: D= (—oo;O)U(0;+oo)

1 x*-3x°+1

y’=x—3+7_ 2
X, ~ 2,8794
Yy =0 x*-3x*+1=0< < X, ~0,6527
X, ~ —0,5321

= Toa d0 cac diém cuc tri: A= (2,879; —4, 84), B~ (0, 653; -3, 277),C ~ (—0, 532;3, 617).
Goi (C):x*+y*—2ax—2by+c =0 (1) 1a dudong tron di qua ba diém cyec trj .
Thay toa d6 ba diém A,B,C vao (1) ta dwgc hé phuong trinh 3 an sau:

5,758a-9,68b—-c~ 3171 a~5,374
1,306a—-6,554b-c~11,17 < 1b~1,0833
-1,064a+7,234b—-c~13,37 c~-11,25

:RzmzszA: -
Cho ham s6y=f(x)c6 dao ham f'(x):(3—x)(X2—1)+2X,VXGR. Hoi ham sO
y = f'(x)—x*-1 c6 bao nhiéu diém cuc tiéu.
A. 2. B. 3. C.4. D.1.
Loi gidi
Tacod f'(x)=—x*+3x"+3x-3 = y'= f"(x)—2x=-3x" +4x+3.

24413
3 7

' =—6X+4; y"[2+J1_3]=—2\/1_3<0,- y"[z_‘/l_BJ:z\/l_bo

3 3
TIM CUC TRI CUA HAM SO 0
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Cau 15. Cho ham s6 f(x)=ax"+bx*+c véi a>0, ¢>2018 va a+b+c<2018. S5 diém cyc tri
cua ham s6 y =|f (x)-2018] la
A. 1. B. 3. C.5. D. 7.

Loi giai
Chen D

Xét ham s8 g(x) = f(x)-2018 = ax* +bx* +¢—2018.

a>0 a>0

Taco 1¢>2018 =<b<0 = ab<0= hamsd y:g(x) la ham trung phuong
a+b+c<2018 |c>2018

c6 3 diém cuec tri.
Ma g(0)=c-2018=>¢(0)>0, g(1)=a+b+c-2018<0=g(x. )<g(1)<0=d0 thi

hamso y=g¢g (X) cit truc hoanh tai 4 diém phan biét.

D6 thi ham s§ y =g(x) c6 déng diéu nhu sau

Yy

/)

sY

Tt d6 thi y=g(X), ta gitt nguyén phén phia trén truc Ox, phan dwdi truc Ox ta ldy

déi xtng qua truc Ox, ta dwgc d6 thi ham s y = |g (X)| .

Yy

Tl d6 ta nhan thdy d6 thi y = |g (X)| cd 7 diém cuec tri.

Caul16. Ham s6 f(x)=|— l—m (v4i m 1a tham s6 thuc) ¢ nhiéu nhat bao nhiéu diém cuc
X° +
tri?
A. 2. B. 3. C.5. D. 4.
Loi giai
X

Xét ham s6 g(x)= -m, TXD: R.

X% +1
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Cau 17.

Cau 18.

>

., 1-x? , x=1
Taco g (x)=(1+;)z; g (x)=0<:>[xz_1.

Bang bién thién

X — —1 1 ~

g I;x:]. \. / \.

Tt bang bién thién ta c6 ham s6 y = g(x) luén c6 hai diém cyc tri.

Xét phuong trinh g(x)=0 < —m=0< mx’ —x+m=0, phwong trinh nay c6

x*+1
nhiéu nhat hai nghiém.
Vay ham s6 f (x) c6 nhiéu nh&t bon diém cyec tri.
Cho ham s6 y=f(x) c6 dao ham f'(x) =(X2 —1)(X—4) véi moi xeR. Ham s8
g(x)=f (3—x) c6 bao nhiéu diém cyrc dai?
A. 0. B. 1. C.2. D. 3.
Loi giai
Ttr gia thiét, ta c6 bang bién thién cia ham s6 f (x)

x| -0 —1 1 4 +00
f'(x)

NN

Taco g(x)=f(3—x)=g'(x

Tk bang bién thién cta ham so f (x) ta c6

()50 < (3 0o 3-x<-1 - X=4
X)2 —X)=
0'(x)20 = F'(3-x) 1<3-x<4

Nhu thé ta cé bang bién thién ctia ham s6 g ()

)
N

x —00 —1 “+00

g'(x)

NN

Tt bang bién thién, ta nhan thay ham s6 g(x) c6 mot diém cue dai.

Cho ham s6 y = f(x) c6 dao ham lién tuc trén R va bang xét ddu dao ham
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Cau 19.

>

J'(x) - 0 + 0 -

Ham s6 y =3f (—x* +4x*—6) +2x® —3x* —12x* cd tat ca bao nhiéu diém cuc tiéu?
A. 3. B. 0. C.1. D.2.

Loi giai
Co y' =—(12x> = 24x%). T '(=x* +4x* —6) +12x° —12x° — 24X
= —12x(x* = 2). f'(=x* +4x* - 6) +12x (x* - x* - 2)

= —12x(x* = 2). (F/(-x* +4x* = 6) - (x° +1)) .

X:0 X=0
Khidd y'=0{ f'(-x*+4x°—6) = (X’ +1) =0 < { x =+/2
x*-2=0 f'(—x*+4x*-6)=x"+1

Tacd —x* +4x* —6=—(x*-2)"-2<-2, VxeR.

Do d6 f'(-x*+4x*-6)< f'(-2)=0, vxeR.

Ma x*+1>1, VxeR.

Do d6 phuong trinh f '(—x* +4x* —6) = X* +1v0 nghiém.

Ham s8 y =3f (—x* +4x* —6) +2x° —3x* =12x* ¢6 bang xét ddu dao ham nhu sau

—00 —\/5 0 \/5 +00

—_ 0 ol 0 — 0 -

X

Vay ham s8 y =3f (—x* +4x* —6) + 2x° = 3x* —=12x* c6 2 diém cuyec tiéu.

Cho ham s6 Yy = f(X) c6 bang bién thién nhu sau

x |- -1 0 1 +0
V' + 0 - + 0 -
2 3
—o —1]-1 2

SG di€m cuc tri cia ham s§ y =| f(x)| la

A. 7. B. 5. C.6. D. 8.
Loi giai
Goi d6 thi cia ham s6 y = f (x) 1a (C).
bit g(x)= | f (X)| va goi (C') la d6 thi cia ham s6 y =g (X) . Db thi (C') duoc suy ra
tir d6 thi (C) nhu sau:

+) Gitt nguyén phan db thi ctia (C) phia trén OX ta dwoc phan L.
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Cau 20.

Cau 21.

>

+) V6i phan d6 thi ctia (C) phia dudi OX ta 18y d6i xting qua OX, ta dugc phan IL
Hop ctia phan I va phan II ta dugc (C').
Tt cach suy ra d6 thi cua (C') tir (C), két hop voi bang bién thién cua ham s&

y="f (X) ta c6 bang bién thién cua ham s6 y =g (X) = ‘ f (X)‘ nhu sau:

x —0 a -1 b 0 c | +00

HAYAYANYAN

Ttr bang bién thién ta thay ham s§ y =|f (x)| c6 5 diém cuec tri.

Cho ham s6 y = f(X) c6 bang xét dau ctia f'(x)

T |—’L -2 2 5] 400

_r’{.r]| — 0 + 0D -0 +
3

Hoi ham s& g(x)= f (1-x)+ % —x*-3x dat cuc tiéu tai diém nao dudi day?

A. x=-1. B. x=3. C. x=2. D. x=-3.

Loi'giai
f//(_z
Ta c6: y=f(x) dat cuc tiéu tai x=-2,x=5va dat cyc dai tai x=2,nén: { f "(2)
f”(5)

)>0
<0 .
>0

+g'(x)=—f'(1-x)+x*-2x-3 =

Mat khac: g"(x)=f "(1-x)+2x-2 :{
Vay ham s6 da cho dat cuec tiéu tai x =3.

Cho ham s6 y = f(X) c6 dao ham lién tuc trén R. D9 thi ham s6 y = f'(X) nhu hinh vé

sau.:
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SO diém cuye tri cia ham s6 y = f(X)—5x la
A. 3. B. 4. C.1. D. 2.

Loi giai
Tacd y=f(x)-5x.Suyra y' = f'(x)-5.
S6 diém cuc tri cia ham s6 y = f (X) —5x la s6 nghiém boi 1é ctia phwong trinh y'=0.

Taco y'=f'(x)-5=0< f'(x)=5.

Y=25 1y Iy:f’(x)

=

/—1 01

Dua vao d6 thi ta c6 y = f'(x) cat dwong thang y =5 tai duy nhat mot diém. Suy ra s6
diém cuee tri cilaham s6 y = f(x)-5x la 1.
Ciu 22. Choham so y=f (X) la ham s6 bac bon. Ham s y = f’(X) c6 @6 thi nhu hinh bén. SO

diém cuc tri cia ham so f (\/x2 +2X+ 2019) 1a

YA
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A. 3. B. 2. C.1. D. 4.

Loi giai
Xx=-1

Ttr d6 thi ham s6 y = f'(x) tathdy f'(x)=0<|x=1 .
X=3

Bang bién thién

f(—l)
Xétham s8 g(x)= f (V¢ +2x+2019)

X+1
X2 +2x+2019

2x+2
24/%% + 2x + 2019

g'(x)=0< f'(Vx+2x+2019), 1

Jx? +2x42019

X +2x+2019 =-1 [ /x¥+2x+2019 = ~1(vn)

| PPr2x+2019 =1 | X*+2x+2018=0(vn)
=

=0 \/x2+2x+2019:3 x* +2x+2010=0(vn)
x=-1 | x=-1

9'(x)= f'(\/x2+2x+2019). = f'(\/X2+2X+2019).

fr ( X2 + 2 + 2019 )
=

X+1
IX2 +2x+ 2019

< x=-1.
Ttr d6 thi ham s6 y = f'(X) ta co: x> 3 thi f'(x)>0.

Ma /X2 +2x+ 2019 >+/2018 >3 nén f'(\/x2+2x+2019)>0 véi VX eR .

Bang bién thién

xr |—oo —1 “+o0

g'(x) — 0 +

g(x) \ /

Vay g'(X) chi ddi ddu qua nghiém x=-1. S8 diém cuc tri cia ham s6 la 1.

Ciu 23. Cho ham s6 y = f(X) c¢6 d6 thi nhu hinh vé dudi day:
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f(x)
4 o« A2 . > \ A 1 X
Tim s6 diém cue dai ctia ham s6 Y :( j ~2019"™

2018
A. 1 B. 3. C.0. D.2
Loi giai
1 f(x) 0
Xét he 0 y=0(X)=| —— -2019'"%,
éthams6 y=g(x) [2018}

{0
Ta c6:g'(X) = f(x)(égigj In(zgigj—-f(x)ZOlQ””InZOlQ

B f(x)
= f'(x) (-—1-j |n(-—1-j-2019f“>n12019] (1)
2018 2018

f(x)
Ta co: 1 In 1 ~2019"In2019 | < 0; ¥x (2) .
2018 2018
Xét phuwong trinh:

1'% 1 X |
g(x)=0<:~f(x){(56igj In(§6igj—2019“)ln2019]=0-c>f (x)=0.
Dua vao d6 thi ham sd y = f(x) ta thdy ham s6 c6 mot diém cuc dai va hai diém cue
tiéu.
Ma tir (1) va (2) ta thdy g'(x) trai dau véi f'(x).
Vay ham s6 y = g(x)co hai di€ém cuc dai va mot diém cuee tiéu.

— ’ _ 3 2
Ciu 24. Cho ham s Y= T(¥) ¢¢ dao ham tai Vxe R, hamsg | (X) =X +ax’+bx+c
C6 &6 thi (nh hinh vé)

LN

S8 diém cuc tri cia ham s6 y = f [ f ’(x)] la

A. 7. B. 11. C. 9. D. 8.
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Loi giai
Chon A
Quan sat d6 thi, nhan thay do thi ham s6 f'(x) = x* +ax’ +bx+c di qua cac di€ém
0(0;0); A(-10);B(1;0). Khi d6 ta c6 hé phuong trinh:
c=0 a=0
a+tb=-lob=-1= f'(x)=x’-x= f"(x)=3x*-1.
a-b=1 c=0

bit: g(x)=f(f'(x))

(f'(
Ta cé: g'(x) (f[f’ ) = f’ [f ] [(x3—x)3—(x3—x)}(3x2—1)
=Xx(x— )(x+1)(x3—x 1)(x3—x+1)(3x2—1)

[x=0 x=0
w=1 x=1
(=0e| T o 0,76
9'(x)= C>xﬂm—1=0C>X_a@ ,76)
; x=b(b=~-132)
X*—x+1=0
3x*-1=0 x=t o
- BRVE'
Ta c6 bang bién thién:
X |—x 5 1 0 1 a 1 +w
-1 -—— —
5 N
g 0 - 0 + -

0y

\/\ /'\/\/

* Cdch xét dau g'(X): chon x=2€(L+0) tacd: g'(2)>0=g'(x)>0Vxe(L+x), tir d6
suy ra ddu cua g'(X)trén cdc khoang con lai.
Duea vao BBT suy ra ham s6'c6 7 diém cuc tri.
* Trac nghiém: SG diém cuc tri bang s6 nghiém don ( nghiém bdi 1é) ctia phuong trinh
da thic ¢'(x)=0.PT g'(x)=0 cd 7 nghiém phén biét nén ham s6 da cho c6 7 diém cuc
tri.

Cau 25. Cho ham s6 y= f(X) c6 dao ham trén R va c6 do thi 1a dudng cong nhu hinh vé. Dt
g(x)=3f(f(x))+4.Tim s8 diém cyec trj ctia ham s6 g(x)?

TIM CUC TRI CUA HAM SO °




Ay
1 2 3 /4
0 X
A. 2. B. 8. C. 10. D. 6.
Loi giai
y=a
.'1346
[ f(x)=0
f(x):a,(2<a<3).
x=0
x=a

f (x)=0 c6 3 nghiém don phan biét x,, X,, X, khac 0 va a.
Vi 2<a<3 nén f(x)=a cd 3 nghiém don phan biét x,, X, X, khac x;, X,, x;, 0, a.
Suy ra g'(x)=0 ¢6 8 nghiém don phén biét. Do d6 ham s6 g(x)=3f (f(x))+4c6 8
diém cuec tri.

Cau 26. Chohamsd y= f'(x-1) c6 d6 thi nhu hinh vé.
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Ham s8 y = z2""* dat cuc tiéu tai diém nao?
A. x=1. B. x=0. C. x=2. D. x=-1.

Loi giai:
Ta co: y'=|:2f'(x)—4:|7r2f(x)_4X Inz.
y=0=2f'(x)-4=0< f'(x)=2.
D6 thi ham s6 y = f'(x) nhan duoc tie viéc tinh tién d6 thi ham s6 y = f'(x—1)sang

trail don vi

y -
A =f(x y=f(x-1)

X=-2
nén f'(x)=2<|x=0 .
x=1

Do x=-2 va x=1 la nghiém boi chdn nén ta cé bang bién thién sau:

X —0 -2 0 1 +o0

!

y - o - 0 + O +

+00 +00

Tt bang bién thién ta c6 ham s6 dat cuc tiéu tai x=0.
Cau27. Cho ham sd0 y= f(X) c6 d6 thi nhe hinh vé. SO diém cuc tri caa ham sd

y=|2f(x)+5+3 la

TIM CUC TRI CUA HAM SO °




I
O 2

A. 2. B. 3,

Taco y=[2f (x)+5+3=/(2f (x)+5) +3. Khidé y'=

0
a
O
~

Loi giai

2(2f(x)+5)f(x).
(2f (x)+5)

Xét f'(x):O dwra vao do thi c6 hai nghiém x=0; x=2_
Xét 2f (x)+5=0< f(X):_?5 dwa vao do thi c6 ba nghiém x,, X,, X, thoa man

X <0<X, <2<X,.
Khi d6 ham s§ y=[2f (x)+5+3 c6 bang bién thién:

—00 X, 0 X, 2 X, +00

IV AYANY

Do d6 ham s& y=|2f (X)+q+3 c6 5 diém cuc tri.

Cau 28. Cho ham s06 y:f(x), ham sd y=f’(x) c6 d6 thi nhu hinh vé. Ham sd

inx— 5sin x—1)°
g (X) =2f (SSInZX 1] + ( 1 ) +3 ¢6 bao nhiéu diém cuec tri trén khoang (0; 27Z) ?
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_T;
A. 9. B.7. C.6. D. 8.
Loi giai
Jlu,y
_______________ 3
:
I |
] ]
] ]
] ]
[] ]
] ]
I ---41 |
|| I i
1 | 1 I
i BN R N
-3 -1 9 i 2
73 l
—1t-—--- y=—z
. . 2
Ta & g(x)zzf[55lnx—1j+(53|nx—1j 3
2 2
5 5sin x—1 5sin x—1 cosx=0
COS X SIN X — SIN X —
'(X) = 2f | 2272 o 220 | 0 inx_ i
g'(x) > [ ( > j ( 5 ﬂ 2f,(SSmx 1j+2(53mx 1j=0
2 2
Pt t= 10 i xe(0;27) =t e[-32)
[ t=1
5sin x—1 5sin x—1 t=1
Khi d6 - Zf(_jz(_)o thanh (1) =—te| 3
2 2
t=-1
t=-3
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inx— X= 0:2
- Véi 2 5 X=a2€(0,272').
1 b5Bsinx-1 1 1 x=a,e(0;2r)
t=—>———=-osinXx=- _
0 Véi 2 3 3 X=a4e(0,27r)-
inx— X= 0:;2
T o o wl
- Véi 2 5 X=aee(0,27z)'
t=—3:%=—3@sinx=—1@x=37”e(o;2;z)
0 Véi
Xzze(O;Zﬂ)
cosx=0< 32
Xx="2¢(0;2r)
0 2 .

Vi X = 377[ 1a nghiém kép nén khong 1a diém cuc tri ciia ham s8 Y =g(X).

Vay hamsé Y= (X) c6 7 diém cuc trj trén khoang (0; 277) .
Cau 29. Cho ham s6 y = f (x) biét f'(x)=x"(x —1)3 (X2 —2mx+m+ 6) . SO gia tri nguyén cta tham

s6 m dé€ham s6 da cho c¢6 diing mot diém cuec tri la
A. 7. B. 5. C.6. D. 4.

Loi giai
x=0

Cho f'(x)=0=|x=1
g(x)=x"-2mx+m+6=0
Trong d6 x =0 la nghiém boi chanva x=11a nghiém bai 1.
Ham s6 d& c6 mot cyc tri khi va chi khi f'(x) d6i ddu mot Ian khi va chikhi f'(x)=0
c6 mot nghiém boi lé.
+ Truong hop 1: Phuong trinh g(x)=0 v6 nghiém hodc cé nghiém kép:
Khidé: A'<0<m?-m-6<0<-2<m<3.
+ Trueong hop 2: g(x)=0 c6 hai nghiém phan biét, trong d6 ¢6 1 nghiém x, =1
Véi x =1, tacéd: g(1)=1-2m+m+6=0<m=7.

x=1
Vi m:7:>g(x):x2—14x+13:0<:{ 3 (théa man)

Vay me[-2;3|u{7}, ma meZ=me{-2,-1,0,1,2;3,7}.
Cau 30. Cho ham s& y = f (x) c6 bang bién thién nhu sau:
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X —o0 -1 0 1 +00
! - 0 + 0 - +
+o0 +o0
y \ / -1 \ /
-2 -2

S8 diém cyc tiéu cua ham s§ g(x)=2(f (x)) +4(f(x)) +1 1
A. 4. B. 9. C.5. D. 3

Loi giai
ChenC

Dao ham: g'(x)=6f'(x)(f (x)) +8f'(x) f (x).

X
X
X
X

9'(x)=0e=| f(x)=0 <|x=
X
X
X
X

Bang bién thién:

X -0 X, X, —1 X, 0 X, 1 X, X, +o0

g’ (x) —0+0-0+0-0+0-0+0-0+

Dua vao bang bién thién, ham s6 g(x) c6 5 diém cuc tiéu.
Ciu 31. Cho ham s8 y = f (X) c6 dao ham trén R va d6 thi ctia ham s§ y = f'(x) nhw hinh bén.

y

Khang dinh nao duéi day dung ?
A.Ham s8 y = f (x)—x* —x+2019 dat cuc dai tai x=0.

B.Ham s8 y = f (x)—x* —x+2019 dat cuc tiéu tai x=0.
C.Hamsd y=f(x)
(

X) =X —x+2019 khong cd cuec tri.

D.Hamso y=f X) x? —Xx+2019 khong cé cuc tri tai x=0.
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Loi giai

Tacéd y'=f'(x)—2x-1.
Cho y'=0< f'(x)=2x+1 (1) .

Dua vao d6 thi ctia ham s§ y = f'(x) va dudng thing y=2x+1 ta cé thé nhan thay
phuong trinh (1) c6 it nhat 2 nghiém 1a x=0 va x=2.
Xét dau x=1€(0;2), tacd y'(1)=f'(1)-5<0 tir d6 ta nhan dinh ham s&
y=f(x)—x*—x+2019 dat cuc dai tai x=0.Ta chon dép 4n A.

Cau 32. Cho ham s y = f(x) lién tuc trén tap s6 thuc R va ham s6 g(x) = f(x) —%Xz +x+1. Biét

d6 thi cia ham s6 y = f'(x) nhuw hinh vé dudi day

y l
3

Khang dinh nao sau day dang ?

A. Db thi ham s6 y = g(x) ¢ 2 diém cuee tiéu va 1 diém cuee dai.

B. D6 thi ham s& y = g(x) c6 2 diém cuyec tiéu va khong co diém cuc dai.
C. D06 thi ham s& y=g(x) c6 1 diém cuec tiéu va 2 diém cuc dai.

D. D6 thi ham s6 y = g(x) c6 3 diém cuc tiéu va 1 diém cuce dai.

Taco g'(x) = f'(x)—(x-1).

Loi giai

g'(x)=0< f'(x)=x-1 day la phuwong trinh hoanh d6 giao diém cua d6 thi ham s6
y = f'(x) va duong thang y =x—-1.
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Cau 33.

Tt &6 thi ham s y = f'(x) va duong thang y=x-1tac6 g'(x)=0< x=-1, x=1, x=3

Bang bién thién
X - o0 -1 1 3 +00

g'(x) 0 + 0 - o +
9(x) \ 9(1) /
-1 7 \‘g(s)

Tt bang bién thién suy ra d6 thi ham sd y = g(x) c6 2 diém cuyec tiéu va 1 diém cuc dai.

Cho ham s6 y=f (X) lién tuc va c6 dao ham trén [0;6]. D6 thi cia ham s6 y = f'(X)
trén doan [0;6] dwoc cho béi hinh bén dudi. Héi ham s6 y = [f (X)]2 +2019 c6 toi da
bao nhiéu diém cuec tri trén doan [0 X 6] .

VA

y=f'(x)

I

AUAALE
A. 7. B. 6. C. 4. D. 3.
Loi giai
f(x)=0
Tacod y=2f(x)f'(x);y =0
aco y ( ) ( ) y Ql:fl(x)zo
x=1
Tt d6 thi cia ham s8 y = f'(X) trén doan [0;6] suyra f'(x)=0<|x=3.
X=5

Bang bién thién ctia ham s8 y = f () trén doan [0;6]:
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Cau 34.

X 0 1 3 5 6
f (x) + 0 — 0 + 0 -
\ NZO

Tt bang bién thién suy ra phuong trinh f (X)=0 c6 t&i da 4 nghiém phén biét trong
[0;6] 1a x, €(0;1), x, €(1;3), %, €(3;5), x, €(5;6).
Vay ham s6 y = [ f (X)]2 +2019 c6 t6i da 7 diém cuec tri trén doan [0;6] )

Cho ham s6 Y = f (X) ¢4 bang bién thién nhw hinh vé
X 00 2 1 3 5

NN

Xétham so y = g(X) = f |X 4| +2018"*. S8 diém cuec tri cia ham s6 g (X) bang

C.9.
Loi giai

+o0

A. 5.

Goi (C)1a d6 thi ciaham sd y = f(X).
Khi d6 ham sy = f (x—4) c6 do thi (C') véi (C') 1a anh ctia (C) qua phép tinh tién

B. 1. D. 2.

sang phai 4 don vi.
Tir bang bién thién cia ham Y = f(X) suy ra bang bién thién cia ham s8y = f (x—4)

la:

X —X 2 3 7 9 +x
+ | 3
- A1 .
}':f{x—4] \ s x“ah {,// .
h Ny //'/ h“"-._hh.‘ K_z ™ "-\.HH
_“—2 # [:l # — —
Tt d6 suy ra bang bién thién cia ham s0 y = f (|X 4|)

X e -1 1 4 ] 9 12

Vay hamso y = f (|X — 4|) cho ¢4 5 cuec tri.
Do d6 ham s§ y = g(x) = f (|x—4])+ 2018 c6 5 cuc tri.

Cau 35. Cho ham s6 y = f (X) c6 dao ham trén R. Biét ham s6 c6 d6 thi y = f '(x) nhw hinh vé.

Ham s6 g(x)=f(x)+x dat cuc tiéu tai diém.
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Cau 36.

A. x=1. B. x=2. C. khong c6 diém cyec tiéu. D. x=0.
Loi giai

Tacé g'(x)=f'(x)+1.Khidé g'(x)=0< f'(x)=-1(1).

Nghiém ctia (1) 1a hoanh d giao diém ctia d6 thi ham s§ y = f '(x) va duong thing
y=-1.

Dua vao d6 thi ham s§ y = f '(x), ta thdy do thi ham s6 y = f '(x) va duong thang

y=-1c¢cb
x=0
ba di€ém chung c6 hoanh dd 1a 0;1,2. Do d¢ f'(x)=-1<|x=1.
X=2
x=0
Suyra g'(x)=0<|x=1.
X=2

Trén (—o;1) dudng thing y =-1 tiép xtc hodc nam trén do thi ham sd y = f '(x).
Trén (1,2) duong thing ¥ =-1 nam dudi do thi ham s6 y = f '(x).
Trén (2;+0) dudong thing y=-1ndm trén d6 thi ham s§ y = f '(x).

Ta c6 bang bién thién

g(x) \ 2(2)
g[ﬂ/ \

Tt bang bién thién suy ra ham s6 g(x)dat cuc tiéu tai diém x =1.

Cho ham s8 Yy = f(X) c6 dao ham trén R vaham s y = f'(X) c6 do thi la duong cong
trong
hinh vé dwéi day
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S6 diém cure dai ctia ham s8 g(x) = f (X3 —3X) la

A. 5. B. 2. C. 3. D. 4.

Loi giai
Chen B

Taco: g'(x)=(8¢-3) (¢ —3x), g'(x)=0e| > >0 @
:g'(x)=(3x" - x>-3x), ¢g'(x)=0<
a Cco g( ) ( ) ( ) g( ) f:(XS_BX):O (2)
1) = x=4+1.
\ AN . ~ \ X3_3X:_2
Dua vao d6 thi da cho thi (2) |
X*=3x=1

x=1
Trong d6 phuong trinh x° —3x=-2 < { 5
X=-—

Con phuong trinh: X°-3x=1 cé 3 nghiém phan biét: —2<x <-1, -1<x,<0 va
1<x,<2
Ta c6 bang bién thién ctia ham s6 g(x)

T [—o0 —2 Ty —1 To 1 T3 +o0
g () -0 - 0 + 0 -

gm\/\/\/

Vay ham s6 g(x) c6 2 diém cyc dai

Ciu 37. Choham so y= f(x) lIa mdét ham da thirc c6 d6 thi nhu hinh vé
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S6 diém cuc tri ctaham s6 y = f (x2 —2|x|) la

A. 3. B. 4. C.5. D.é6.

Loi giai
Chen C

Xéthémsé’f X2 —2x [f x2 ZX] 2(x— 1)f'(x2—2x)
X
f

Cho [f(x —2x)] { =( )

Dua theo d6 thi ham s& f(X), ta thdy f(x) €6 2 cuc tri tai x=-1;x=1. Do d6

x=1-2
. 2_2x=-1
f(x2—2x)=0<:>[x2 X ol x=1+4/2
X°=-2x=1 =1

+ V6 1-42 <x <1++/2 thi 0<(x-1)" <2 -1<x’ —2x <1.Khido, f'(x*~2x)<0
(theo d6 thi ham s6 f(X) )
+V6i x<1-+/2 hay x>1+4/2 thi (x-1)" > 2 x*~2x>1. Khi d6, f'(x*~2x)> 0(theo
d6 thi ham s& f(X) )
Tt d6, ta c6 bang xét dau cua [f (XZ—ZX)]I

X ) 1-2 1 1+-2 +20
[f[‘r“—h-:]j ; 0 + 0

£(x2-2x) \ T~ /

Ba%b@hﬂﬁ&uﬂay:f(ﬁ—sznmxwu

X —0 —-1- J— -1 1 1+\.'{_ -+
=R | /\/ﬁ\ _—

Vay hams6 y= f (x —2|x|) cd 5 cuec tri.
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Cau 38. Cho ham s§ y = f(x) lién tuc va c6 dao ham trén [0;6]. D6 thi cia ham s6 y = f'(x)
trén doan [0;6] duoc cho boi hinh bén dudi. Hoi ham s& vy =[f (X)]2 co toi da bao

nhiéu cuec tri?
¥y F 3

A.7. B. 5. C. 4. D. 6.
Loi giai
Chon A
Ta c6 y:[f(x)]z:y':Zf(x).f'(x).
V=0 o f(x)=0
f'(x)=0

f'(x)=0 < xe{1;35}.
Duya vao d6 thi ham s& ctia y = f'(x) ta c6 bang bién thién ctia ham s8 y = f (x) trén
doan [0;6] 1a
Tt bang bién thién, ta thdy phuong trinh f (x)=0 c6 t8i da bon nghiém phén biét véi
0<x <1<X,<3<X%<5<X,<6.
Do d6, phuong trinh y'=0 ¢6 t6i da 7 nghiém phan biét va déu la nghiém don.
Vay ham s6 y = [ f (X)]2 cHdtoida 7 cuec tri.
Cau 39. Cho ham s8 y = f (x)=ax" +bx’ +cx’ +dx+e. Biét réng ham s§ y = f'(x) lién tuc trén R

va c6 d6 thi nhu hinh vé bén. Héi ham s6 y = f 2X — X ) c6 bao nhiéu diém cye dai?

/\l\ /

u|

A.5. B. 3. C.1. D. 2.
Loi giai
x=1
. , 2X—X* =—-4 x=1
Ta co: y' =(2-2x).f (2x—x2):0<:> oy C{x:li\/g'
2X—Xx* =

TIM CUC TRI CUA HAM SO e




x —x 1-45 1 1+45 +00
2-2x + | + 0 ~ | _
£(2x=%) - 0 + + 0 -
v - 0 + 0 - 0 ~

Suy ra ham s6 ¢6 1 cyc dai.
Luu y: O bai todn nay, vdn d& m&u chét 1a ching ta phai xét ddu dwoc lwong

f'(2x— xz).
Cau 40. Cho ham s6 y = f(X) c6 bang bién thién nhu hinh vé bén. Ham s6 y = f (—x+3) dat cuc
dai tai
X -00 -1 0 2 +o0
1 1
f(x) / \ / \
-2
A.x=-1 B. x=2. C. x=0. D. x=3.
Loi giai
bat —x+3=t.

Cau 41.

Ta thay [ f(-x+3)] =—f'(-x+3)=—f'(t) nén d& ham s8 y=f(-x+3) dat cuc dai thi
ham s6 y = f(t) phai dat cuc tiéu

Theo bang bién thién thi ham s6 y = f (t) dat cuc tiéu tai t=0

Suy ra ham s6 y = f(-x+3) dat cyc dai tai —x+3=0 hay x=3

Cho ham s6 y=f(x) lién tuc trén R va c6 do thi nhu hinh v& Hoi d6 thi ham s6

y=|f ()

cd tat ca bao nhiéu diém cuec tri?

D.o.

TIM CUC TRI CUA HAM SO a
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Loi giai

Goi cac nghiém cua phuong trinh f (x)=01an luot 1a x; X,; X, trong d6

X <0<X, <1<X,.

-+

)=
(=

!

!

y=0&x=

()t (x)zo |-
f(]]) khi f (|x|)<0 f

f'(x),Vx e (0;x,) (X +0)
X), VX € (X, %;)

X), VX & (—0;—X; ) U(—X,;0)

f'(=x), VX e (X=X, )

+1
x=0

y'khong xac dinh tai | X =X,

X=1X,

Khi d¢6 ta c6 bang bién thién cua ham s0 y = | f (|X|)‘ nhu sau:

X —an

—X; -1 —X, 0 X 1 +0

r

J.‘

+0—”+

J.'

T+ o - T + 1 -1
ST T N

N

Nén ham s0 cé 7 cuec tri.

Cach 2:

Ham s8 y = f (X)c6 mot cyce tri dwong 1a x =1va phuong trinh f (x)=0c6 2 nghiém

duong nén ham s8'y = f (|x|) c6 3 cuc tri va phurong trinh f (]x)=0 ¢6 4 nghiém nén

hamsd y = ‘ f (|X|)‘ cd 7 cuec tri.

Cach khac: Tir d6 thi ciia ham s& y = f (x)

TIM CUC TRI CUA HAM SO a




Ta c6 d6 thiham s6 y = |f (x)| la:

_______

e e e - ——-———-—
[l

> 1 0 1 T
Va db thi ham s& y =|f (|x])| 1a:
Y
= 1 o 1 2 ¢

Tl d6 thi suy raham sd y = | f (|X|)| c6 7 diém cuec tri.

Ciu 42. Cho ham s8 f(x) c6 d6 thi ham s6 y=f'(x) dwoc cho nhu hinh vé bén. Ham s6

c6 nhiéu nhat bao nhiéu diém cuc tri trong khoang (—2 ; 3) ?

TIM CUC TRI CUA HAM SO a

y= f(x)+%x2— f(0)




Cau 43.

A. 6. B. 8. C.3. D.5.
Bai giai
2

Dt g(x)= f(x)+x?—f(0)

x=-2(L)
Taco: g'(x)=f'(x)+x, g'(x)=0<|x=0
X=2

( Nhdn xét: x =2 la nghiém bji 16, x =0 c6 thé’ nghiém boi 1é hodc nghiém béi chin tuy nhién
khong anh hwong dip s6'bai todn)
X -2 0 2 3
g’(x) + 0 — 0 +

g(x)

Suy ra ham s8 y =|g(x)| 6 nhiéu nhat 3 diém cyc trj trong khoang (-2;3)
Cho ham s0 da thiec y=f (X) c6 dao ham trén R, f (0) <0 va d6 thi hinh bén duwdi la

do thi cia dao ham f '(X). Hoéi ham s& g(x) = | f(x)+ 3x| c6 bao nhiéu diém cuec tri ?

y

A. 4. B. 5. C. 3. D. 6.

Loi giai
TIM CUC TRI CUA HAM SO a
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Xét ham so h(X):
h'(x)=f'(x)+3, xeR.

h'(x) =

0= f'(x)=-3<

X X X X
Il

N B o

f(x)+3x, xeR.

-1

Véi X =2 langhiém kép vi qua nghiém X =2 thi h'(x) khong d6i d4u.

Dua vao d6 thi ham s6 caa f '(X), ta co: {

Mit khac h(0) =

f(0)+3.0<0.

f'(x)<-3 Vxe(—0;-1)uU(0;1)
f'(x)>-3 ¥xe(-1,0)U(1;2)U(2;+x)

Bang bién thién ctia ham h(x)= f (x)+3x:
€T —00 -1 0 1 2 +o0
h'(x) - 0 + 0 - 0 + 0 + 0
hiz) +oc
/ y=10
\ h(0)
h(—1)
Tt d6 ta suy ra bang bién thién ctia ham s8 g(x) = | f(x)+3x =|h(x)|:
h{—1) ni(l)
) \ n2)
Fe(01)
= Ham sd g(x)= |f (x)+3x| = |h(x)| c6 5 diém cuc tri.
Cau 44. Choham s8 y = f(x) c6 bang bién thién nhu sau:
— -1 0 1 —+ 0
y' - 0 + 0 - 0 +

y _\-2 /] \-2/:L

S6 diém cuc tiéu ctia ham sd g(x) =2f3(x)+4f*(x)+1 1a

TIM CUC TRI CUA HAM SO a



Cau 45.

A. 4.

>

. 9. C. 5.

Loi giai

D. 3.

9'(x)=6f'(x)f*(x)+8f'(x)f(x)=2f'(x) f (x)(3f (x) +4).

g'xX)=0<

f'(x)=0

f(x)=0
4
_f(x)=—§

Tt bang bién thién cua ham s6 y = f(x) ta co:

X=-1

+ f'X)=0|x=1 .

x=0

+ Phuong trinh f (x) =0 c6 2 nghiém x, va X, (gia st x<X, ). Suy rax <-1va 1<x,.

4
+ Phuong trinh f(x)=—§ co 4 nghiem X, X,, X5 X (gla st X, < X, < X5 < X;). Va4 gia

tri thoa man yéu cau sau: x, <X, <-1;-1<x, <0;0< X, <1;1< X5 < X, .

Bang bién thién ctia ham s6 y = g(x)

@ — O 0

i)

Fia) o0

3f(x

iy

)+ 4 | ' - )

' ()

gx)

Suy ra ham

VAVAVAVAY:

sO y=g(x) c65 diém cuc tiéu.

Cho ham s& da thie f(x)=mx"+nx*+ px*+ox* +hx+r, (m,n, p,q,h,r e R). Db thi ham

s8 y=f’(x) (nhu hinh vé bén dudi) cat truc hoanh tai cic diém c6 hoanh do Ian luot 1a
2 2 3
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S8 di€m cyc tri ctia ham 8 g(x) =|f (X)—(m+n+p+g+h+r) la

A. 6. B.7. C.8. D.o.

Loi giai
., 3 5 11 A
Vil, 5% 3 la nghiém ctia phuong trinh f'(x) =0 nén:

f'(x)=5mx" +4nx" +3px* +2gx+h :5m(x+1)[x—§j(x—gj(x—l—3lj.

Suy ra 5mx4+4nx4+3px2+2qx+h:5m(x —?xﬂﬂfx%%x—%j

Pong nhat hé s, ta duoc n—ém p= 215m;q=§m;h=ﬁm
3 12 3 4

Suy ra g(x)=‘f(x)+%m—r

h(x)= f (x)+%m—r

0 Xét .
= h'(x)= f'(x) =0 c6 bon nghiém phéan biét, nén h(x)cé bon cuc tri.
25 215 35 274 -93
h(x)=0< mx’ —=mx*+=—mx’ + =mx* —=——mx+r=——m+r
0 Xét 4 12 3 4 2
xRy My 3, 214, B 4
4 12 3 4 2
Dit k(x)=x —éx4 215x3+§x2—&x+%.
4 12 3 4 2
T —no -1 f § 1 +o0
- 2 2 3
E(x) + 0o - 0 + 0 -0 +
+00

299
F() \ _9 / \ /
ll
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Tt bang bién thién, suy ra phuong trinh h(x)=0<k(x)=0 c6 3 nghiém don phan
biét.
Vay ham s& g(x) ¢6 7 cyec tri.

Cau 46. Cho ham sd y = f(x) c¢6 d6 thi nhu hinh bén dudi

Goi S la tap hop tat ca cdc gid tri nguyén cua tham s6 me[-100;100] d€ ham s6
h(x) = ‘ f2(x+2)+4f(x+2) +3m‘ c6 dung 3 diém cuc tri. Tong gia tri cua tat ca cac phan

tke thudc S bang
A.5047 . B.5049 . C.5050 . D.5043 .

Loi giai
Chon B

Dat g(x) = f?(x+2)+4f(x+2)+3m=g (X)=2f (x+2).f (x+2)+4f (x+2)

¢ -0 X+2=1
g 0)=21 (+2).[F(x+2D)+2]=0 | (X+2)‘2@ X+2=3
(x+2)=- X+2=ae(-10)
x=-1
& x=1 la 3 nghiém don cua g (x) =0.

x=a—-2¢(-3,-2)

Suy ra ham s6 y =g(x) c6 3 diém cuc tri.
Dit t=f(x+2)=teR va mdi gia tri teR thi phuong trinh t=f(x+2) Iluén cé

nghiém.
g(x) = fF2(x+2)+4f (x+2)+3m=h(t) =t> + 4t +3m

Viham s§ g(x) c6 3 cuc tri nén d€ ham s6 y =|g(X)| c6 3 diém cuc tri thi.
4+ 4t +3m>0,Vt e R<:>4—3ms0©ng.( Vi ham y=h(t) 1a ham béc hai 6 hé s6

a>0)
Do me[-100;100];meZ =me{2,34,..,100} .

Vay tong cac gid tri cia m la 2+3+4+...+100 =5049 .

TIM CUC TRI CUA HAM SO e
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Cau 47. Cho f(x) la mdét ham da thirc va c6 d6 thi cia ham s6 f '(x) nhw hinh vé bén. Ham s6
y=[2f(X)~(x-1)°| c6 t3i da bao nhiéu di€m cyc trj ?

T

S
Q1

A.9. B. 3. C.7.

Loi giai
Xét ham s6 g(x)=2f(x)—(x-1)°.

¢+ Tim s6 diém cuyec tri ctia ¢ (X)

xX X X
[
DR O

Taco: g'(X)=0<=2F'X)-2(x-) =0 f'(X)=x-1<

X=3
Ké duong thang y=Xx-1cat do thi f '(X) tai bon diém phan biét c6 hoanh do
x=0; x=1 x=2; x=3 trong do6 tai cac di€ém c6 hoanh d¢ Xx=2; x =3 la cac diém tiép
xuc, do d6 g'(X) chi ddi dau khi qua cac di€ém x=0; x=1. Vi vy ham s8 g(X)co hai
diém cuctri x=0; x=1
+ Ta tim s6 nghiém caa phuong trinh g(x)=0.

Bang bién thién:

X —o +0
g'(x) - 0 + 0 - 0 -0 -
g(x) +00
N s
1(0) e \ y=0
g —00

Suy ra phuong trinh c6 tdi da ba nghiém phan biét.

¢+ Vay ham s8 Y =|g(X)| c6 tdi da 2 +3 =5 diém cuec tri.
Cau 48. Cho ham s y = f(x) c6 dao ham lién tuc trén R va d6 thi ham s6 y = f(X) nhw hinh vé
(f(x)-)

TIM CUC TRI CUA HAM SO a

A "\ - A? . ? \ ~ f
bén. Tim s diém cyec tri cua ham sd y =2019




- ~N w S @ @

o] \ X
A.13. B. 11. C. 10. D. 12.
Loi giai
O X
-3 =2 -1 0 1 2 3 4 5 6 7 8 9
-1

Taco y'=f'(x) f(f(x)-1)2019'" In2019

o] =0 @
yeue £(f(x)-1)=0 (2)
X =-1

1

N

Giai (1): f'(x)=0<

X X X
I

~

f(x)-1=1 f(x)=2
=

f(x)-1=3 f(x)=4

f(x)-1=6 f(x)=7

3
6

f(x)-1=-1 [f(x)=0
Giai (2) : f'(f(x)l)Oc{

Dua vao do thi ta co

+) f(X)=0cd 1 nghiém x; >61a nghiém boi l,

+) f(X)=2cd5nghiém x, <-L-1<X, <L1< X3 <3;3<X,<6;6< X, < X 1a cac nghiém bodi
1,

+) f(X)=4c6 1 nghiém x, < X, la nghiém boi 1,

+) f(X)=7c6 1 nghiém x, <X, la nghiém bdi 1,

Suy ra y'=0c6 12 nghiém phan biét ma qua d6 y'doéi dau.

Vay ham s6 y = 2019""0Y ¢ 12 diem cuec tri.

Cau49. Chohamsd y=f (X) cd dao ham trén R . D6 thi ham s6 nhw hinh vé bén dudi.
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S6 diém cyec tiéu ctia ham s8 g(x)=2f (x+2)+(x+1)(x+3) 1a

A. 2. B. 1. C. 3. D. 4.

Loi gii
Eég’(x)=2f’(x+2)+2x+4.
9'(x)=0c f'(x+2)=—(x+2).
Dt t=x+2 ta duoc f'(t)=-t. (1)
(1) 1a phuong trinh hoanh d6 giao diém cua d6 thi f'(t) va duong thang d : y=-t
(hinh vé€)

i T

e L
N

Dua vao do thi cia f’(t) va duong thang y =t tacé

t=-1 [x=-3

t=0 X=-2
taco f'(t)=-t < (1 hay e

t=2 x=0

Bang bién thién ctia ham s& g(X).

Vay d6 thi ham s6 c6 mét diém cuc tiéu.
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A
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> CHINH PHUC PIEM 8 - 9 - 10 KI THI THPT QUOC GIA

N.C.D

A

X

NGUYEN CONG DINH
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CHU DE: GIA TRI LON NHAT - GIA TRI NHO NHAT
VAN DUNG - VAN DUNG CAO

DANG 1

TIM GTLN - GTNN CUA HAM SO THEO CONG THUC

Caul.

Cau 2.

Cau 3.

Cau 4.

Cau 5.

Cau 6.

Cau?7.

Cho ham s& y=f(x)= 2X4M ook tong cdc gid tri ctia tham s6 m dé
max f (X)—r[Tzl;Is? f(x)=2.
A. 4. B. 2. C. -1. D. 3.

Goi A a lan lwot la gia tri 1on nhat, gid tri nhd nhat cta ham s6: y =|x® —3x+m| trén

doan[O;Z]. Goi S la tap cac gid tri thuc cia tham s6 m dé Aa=12. Tong cac phan t

cta S bang
A. 0. B. 2. C. -2. D.
A M n s e s ~ NS mx+1 , ., .., ~
Goi T la tap hop tat ca gia tri cia tham s6 m dé ham s6 y=—— c6 gia tri l6n nhat
X+m
trén doan [2;3] béang g Tinh tong cta cac phan t trong T .
A.g. B.E. C.2. D.6.
5 5

Cho ham so f (x):(x—l)2 (ax2 +4ax—a+b—2), véi a, beR. Biét trén khoang (—%;Oj

\ ~ .7 . s Y . 2 . A 5 \ A~ .7 . 2
ham sO dat gia tri 16n nhat tai x=-1. Hoi trén doan [—2;—2} ham so dat gia tri nho

nhat tai gia tri nao ctia x?

A.x:—§. B.x:—ﬂ. C.x:—E. D. x=-2.
4 3 2

4 2 A? Y 2 /4 L4 . ? ~ .7 . 2
Cho ham s6 y = (X3 -3x+ m) . Tong tat ca cac gid tri cia tham s6 m sao cho gia tri nho
nhat cia ham so trén doan [—1; 1] b?mg 11a
A. 1. B. —4. C.0. D. 4.
C6 bao nhiéu gia tri nguyén duong cua tham s6 m dé€ gia tri nhd nhat cua ham s6

2
y= X+n;_ trén doan [2; 3] bang 14.

A. 2. B. 1. C.0. D. 4.

2

4 A L4 . ? ~ ~? .7 . 4 Y 2 \ ~ X A
C6 bao nhiéu gia tri cua tham s6 m dé gia tri I6n nhat cia ham s6 y=——— trén
m

doan [0; 4] béng —1.
A. 0. B. 2. C. 3. D. 1.
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Cau8. Cho ham s§ y=ax’+cx+d,a=0 c6 min f(x)=f(-2). Gid tri Ién nhat ctia ham s

xe(—;0)
y = f (x) trén doan [1;3]b5?mg
A. d-1la. B. d -16a. C. d+2a. D. d+8a.
Cau9. Choham s co f(x) co daohamlaham f'(x). D6 thi ham s6 f'(x) nhw hinh vé bén.
Biét rang f(0)+ f(1)-2f (2)=f(4)- f(3). Tim gia trj nho nhat mva gia tri 16n nhat

M cta f(x) trén doan [0;4].

A m=f(4),M=f(2). B. m=f(1),M = f(2)
C.m=1f(4),M=1f(1). D. m=f(0),M = f(2).

Cau 10. Goi S 1a tap tat ca cac gia tri nguyén ctia tham s6 m sao cho gia tri 16n nhat cia ham sd

y = %x“ — %XZ +30x+m—-20| trén doan [ 0; 2] khong vuot qua 20. Tong cac phan tr
ctia S bang
A. 210. B. —-195. C. 105. D. 300.

Cau1l. Cho ham s6 y=f(x)= ‘x“ —4x3 +4x%° +a‘. Goi M, m Tan lwot la gia tri I6n nhat, gid tri
nho nhat ciia ham so da cho trén doan [O; 2] . S8 gia tri nguyén a thudc doan [—3; 3] sao

cho M <2m la
A. 3. B. 5. C.6. D.7.

Cau12. Goi S la tp hop céc gid tri chia m d€ ham sd y = ‘xs —3x? + m| dat gia tri 16n nhat bang
50 trén [—-2;4]. Tong cac phan tk thudce S la
A. 4. B. 36. C. 140. D. 0.

Cau13. Cho ham s§ f(x) c6 dao hamla f'(x). D0 thi
ctia ham s8 y = f'(x) cho nhu hinh vé.
Biét rang f(2)+ f (4)=f(3)+ f(0). Gia tri nho

f
nhat va 16n nhét ctia f (x) trén doan [0;4] Tan

lwot la — :
A. f(2),1(0). B. f(4),f(2).
C. £(0),f(2). D. f(2),f(4).

Ciu14. Cho ham s& y= f(x) c6 bang bién thién nhu hinh dudi day. Tim gia tri 16n nhét cta

ham s6 g(x) = f(4X—X2)+%X3—3X2+8X+% trén doan [1;3].
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Cau 15.

Cau 16.

Cau 17.

Cau 18.

Cau 19.

Cau 20.

A.15. B. é C. g D. 12.
3 3

Cé bao nhiéu s6 nguyén m d€ gia tri nhé nhat cia ham sd y=|x* —38x* +120x +4m
trén doan[O : 2] dat gid tri nho nhat.
A. 26 . B. 13. C.14. D. 27 .

Xét ham s§ f (x)= ‘XZ +ax+b|, voi a, b 1a tham s8. Goi M 1a gid tri 16n nhat cua ham

s6 trén [-1;3]. Khi M nhén gid tri nho nhét c6 thé dugc, tinh a+2b.
A. 2. B. 4. C. 4. D. 3.
4 2 A? Y 2 /4 L4 . ~ H
Cho ham s y= (X2 + X+m) . Tong tat ca cac gia tri thyee tham s6 m sao cho miny = 4

bang
A.—ﬁ. B. -8. C. _E. D g
4 4

4
Cho ham s§ y=f(x) lién tuc trén R sao cho max f(x)=f(2)=4. Xét ham s6
xe[0;10]

9(x)=f(x*+x)—x*+2x+m. Gia tri cia tham s& m dé& Q%g(x)=8 la

A.5. B. 4. C. -1. D. 3.

Goi S la tap hop cac gia tri cia tham s6 m dé gida tri 16n nhat caa ham s6
X? —mx +2m
X—2
A.—§. B. 5. C.§. D. -1.

3 3
Cho ham s§ y = f (x) ¢6 d6 thi f’(x) nhw hinh vé

1Y

trén doan [-1;1] bang 3. Tinh tdng tat ca cac phan tir cua S .

[%]

Gia tri 16n nh&t ciia ham s6 g(x)= f (x) —% x°+x—1 trén doan [-1;2] bang

5 1 5 1
A. f(-1)-2. B. f(1)-=. C. f(2)-2. D.-.
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Cau 21.

Cau 22.

Cau 23.

Cau 24.

Cau 25.

>

Cho ham so f(X) lién tuc trén (O;+oo) thda man 3X.f(X)—X2f'(X)=2f2(X), vOi
f(x)#0, Vxe(0;+x) va f(l):%. Goi M, m Tan luot 1a gia tri 1on nhat va gia tri nho

nhét ctia ham s8 y = f (x) trén doan [1;2]. Tinh M +m.
A2 B. 2. el D.2.
10° 10 3 3
Cho ham s6 y = f (x) c6 dao ham f'(x). Ham s8 y = f'(x) lién tuc trén tap s thuc va

c6 bang bién thién nhu sau:

+o0

Biét rang f( (2 =6. Gia tri nho nhat cia ham s6 g( ) fs(x)—3f (X) trén
doan [-1;2] bang
N B. 32 c 2 D. 198.

3 27 27
Cho ham s6 y=f(x). D6 thi ham s6 daoham y=f'(x) nhu hinh vé dudi day. Xét ham
s0g(x)=f(x )—%x3 —%xz +gx+2018. Ménh dé nao dudi day dung?
A. Egi;lr]]g(x):g(l). B. msllr]lg( )=9(-3).

- _9(-3)+9(1) : _
C. r[[13|;1r]1g(x)_#. D. ?jsl;[]\g(x)_g(—l).

Cho ham s6 y=f(X) nghich  bién trén R va thoéa man
[f()—x]f(x)=x"+3x*+2x* VxeR. Goi M va m Ian luot la gia tri 16n nhat va gia tri
nho nhéat ciia ham s6 y = f(x) trén doan [1;2]. Gia tri cia 3M —m bang
A. 4. B. -28. C. -3. D. 33.

Cho ham s§ y = f (x) cé bang bién thién nhw sau

X | =0 —2 4 +00

i - + 0 B 0

=
Il

Tim gia tri 16n nhat ctia ham s8 g(x) = f (X3 —3x)—%x5 —§X3 +3X—% trén doan [-1,2] ?

A. 2022. B. 2019. C. 2020. D. 2021.

Cau 26. Cho ham so f (X) Biét ham s6 y = f'(X) cd d6 thi nhw hinh bén. Trén doan [—4; 3], ham

s6 g(x)=2f(x)+(1- X)2 dat gid tri nho nhat tai di€ém
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Cau 27.

Cau 28.

Cau 29.

Cau 30.

Cau 31.

A X, =-4. B. x,=-1. C. x,=3. D. x, =-3.
Cho ham s6 f(x). Biét ham s6 y= f'(X) ¢ d6 thi nhu hinh bén. Trén doan [-4;3],
ham s8 g(x) = 2 f (x) + (1— x)* dat gid tri nho nhat tai diém.

o ————————
e

|
'S
|

A.x, =-1. B.x, =3. C.x,=—4. D. x, =-3.
C6 bao nhiéu gia tri nguyén cua tham s8 m 'dé max x> —3x% + m‘ <47

A. V0 so. B. 4. C.6. D. 5.
Cho ham s y= f(x) lién tuc trén R sao cho max f(x)=3. Xét g(x)=f(3x-1)+m.

Tim tat ca cac gia tri ca tham s6 m dé maxg (x)=-10.

A. 13. B. -7. C. -13. D. -1.
Cho ham s6 y = f (x) c¢6 dao ham c4p hai trén R. Biét f'(0)=3, f'(2)=-2018 va bang

xét dau cua f ”(X) nhu sau:

J,-r_f{‘!_] ‘ — 0 - (1 L

Ham s6 y= f(x+2017)+2018x dat gia tri nho nhét tai diém X, thudc khoang nao sau

day?

A. (—o0;—2017). B. (2017;+). C. (0;2). D. (-2017;0).

C6 bao nhiéu s6 thwe m dé€ gia tri nho nhét cia ham sd y = ‘XZ —4x+m+ 3‘ —4x bang
-5.

A. 2. B. 3. C. 0. D. 1.
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Caul.

Cau 2.

>

HUONG DAN GIAI
Cho ham s& y=f(x)= 2X4 M Tinh tong cidc gia tri ctua tham s6 m dé
max f (x)—r[r21|3r11 f(x)=2.
A. 4. B. -2. C. -1. D. -3.
Loi giai
Chon A

Ham o y=f (x)= 2x+m xac dinh va lién tyc trén [2;3].

V6i m=-2, ham s0 trd thanh y=2= max f (x)= [2‘i3? f (x) =2 (khong thoa).

[2:3]
-2-m

Véim=#-2,tacod y' = :
"y

Khi d6 ham s& luén dong bién hodc nghich bién trén [2;3].

max f (x)= f (2); r[glarlw f(x)=1(3)

[2:3]

Suy ra | ,
max (x)=f(3); min f(x)=1(2)
: . 6+m 2+m
Do dos fmax 1 (x) - ()] =|  (3) £ (2)| =2 ~(4 )‘: : ‘
Theo gia thiét |max f (x)—min f (x) =2< 2+m‘:2 {m=2
[23) [2:] m=—-6

Vay tong cac gid tri ciia tham s6 M thoa man yéu cau bai toan la: -4
Nhan xét: dé bai cho thém dau gid tri tuyét d6i o trong biéu thitc

=2 la khong can thiét.

max f ()-min f ()

Goi A, a Ian luwgt 1a gid tri 1on nhét, gid tri nho nhat ciia ham s6: y =|x* —3x+m| trén
doan[0;2]. Goi S la tap cac gia tri thuc ctia tham s6 m d&€ Aa=12. Tong cac phén tir

ctia S bang
A. 0. B. 2. C. -2. D. 1

Loi giai

bit: u(x)=x’-3x+m=u'(x)=3x*-3
=1€(0;2
U'(x)=0<3x*-3=0< x=1¢[0:2]

x=-1¢[0;2]
Ta c6: u(0)=m;u(l)=m-2;u(2)=m+2
Suy ra: Max u(x)=m+2; Min u(x)=m-2= Max y = Max{jm+2};jm-2]}.

[0:2] [0:2] [0:2]

TH1: (m-2).(m+2)<0=-2<m<2=>a=Min y=0(loai)

[0:2]

(vi ko thoa man gia thiét Aa=12)
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Cau 3.

>

TH2: m-2>0m>2=Miny=m-2;A=Max y=m+2.
[0:2] [0:2]

. > 2 m= 4(TM)
Ttr gia thiét: Aa=12:>(m+2)(m—2)=12<:>m =16 <
m=—-4(koTM)
TH3: m+2<0<m<-2=Min y=—(m+2);Max y=—(m-2).
[0:2] [0;2]

m= 4(koTM)

Tt gia thiét: Aa=12=(m+2)(m-2)=12m’ =16 <
i hi (m+2)(n-2 ity
Két hop cac truong hop suy ra: S ={-4;4}

Vay tong cac phan tir ctia S bang: (—4)+4=0

mx +1
2

Goi T la tap hop tat ca gia tri cia tham s& m dé€ ham s6 y = c6 gia tri 16n nhat

X+m

trén doan [2;3] béng % Tinh tong cua cac phan ti trong T .

AE B.E. C.2. D.6.
5 5
Loi giai
Chon A
Taco y= mx+22L'
X+m
Diéu kién x#-m’.
mx +1 , mi-1
= e A
X+m (x+m?)
~ . x+1 . as A . ~
-Néu m=1 thi y=—1.Kh1do rgasi(yzl,suyra m =1 khong thoa man.
X+ ;
Y 3 \ ] N A mX+l A « A A .
-Néu m°-1>0<m>1 thi y'>0.Suyrahamso y= ~ dong bién trén doan [2;3].
X+m
m=3
. 3m+1 5 )
Khidé maxy=y(3)=——=-<5m"-18m+9=0< .
Hao ey v() 3+m’ 6 m=>2
5
Dai chiéu véi diéu kién m>1, ta ¢ m =3 thdéa man yéu cau bai toan.

X+1

2

-Néu m*~1<0< m<1thi y<0.Suyrahamsd y= m nghich bién trén doan [2;3].

m=

2
Khi d6 r{%y:y(z)—micsmz—lzmw:o@ 5.
| 5

2+m° 6 m=
AN e - A s . AA - A 4 2 2 ~ A A \ . /4
Doi chi€u vdi diéu kién m<1, taco m= c thoa man yéu cau bai toan.

Vay T = {3;%} .Do d6 tong cacphantrcua T la 3+%= % .
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Cau4.

Cau 5.

>

Cho ham s8 f (x):(x—l)z(ax2 +4ax—a+b—2), vGi a, beR. Biét trén khoang (—%;Oj

\ ~ . 7 . 14 A, . 2 . A 5 \ 4 ./ . 2
ham s6 dat gia tri 16n nhat tai x=-1. Héi trén doan {—2;—2} ham s6 dat gia tri nho

nhat tai gia tri nao cta x?

A.x:—§. B.x:—ﬂ. gx:—é. D. x=-2.
4 3

Loi giai
Chen C

Tap xac dinh cia ham s6 la R.
Ta c6: f'(x)=2(x-1)(2ax* +5ax—3a+b-2).

\ A 2 4 \ N .7 . 7 A, . A \ 4 . .
Vi trén khoang (—— X Oj ham so dat gia tri 1on nhat tai X =-1nén ham so dat cuec tri tai

X =-1( clng la diém cuc dai cia ham sd) va a>0 .
= f'(-1)=0 < —-4(-6a+b-2)=0=b=6a+2.

= f'(x)= 2a(x—1)(2x2 +5x+3).

3
X=—=
2
Khi d6 f'(x)=0< | x=-1 . ( déu la cdc nghiém don)
x=1

Ham s6 dat cueec dai tai X =-1nén ¢ bang bién thién:

X - - -1 1 +o0

3
2
3/ — 0 — 0 - 0 -+

1N N

—x= —g Ia diém cuc ti€u duy nhat thudc [—2; —ﬂ .

Vay ham sd dat gid tri nho nhat tai x = —g trén doan {—2; —%} .

4 2 A? A, 2 7 .7 . 2 n .7 . 2
Cho ham s6 y = (X3 -3x+ m) . Tong tat ca cac gid tri cia tham s6 m sao cho gia tri nho
nhat ctia ham s6 trén doan [-11] bang 1 1a

A. 1. B. 4. C.0. D. 4.

Loi giai
Chen C
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Cau 6.

Cau?7.

>

Xétham sd f(x)=x>-3x+m.
P& GTNN ctia ham s6 y = (X3 —-3x+ m)2 trén doan [—1;1] béng 1 thi mllr]] f (x) =1 hoac

max f (x)=—1.

(-2

Ta co f'( ) 3x*-3; f’(x) {X__lzf(x) nghich bién trén [—ZL‘l].

Suy ra r[rjflf](f(x) f(-1)=2+m vaminf(x)=f(1)=-2+m.

[-11]

Truong hop 1: mlnf(x) l&-2+m=1<m=3.
Truong hop 2: r[nf_11>]<f(x):—l<:> 2+m=-1lm=-3.

Vay tong cac gid tri cia thams6 m 1a 0.
Co bao nhiéu gia tri nguyén dwong ctia tham s6 m dé€ gia tri nho nhat cta ham so

X+

N tren doan [2; 3] bang 14.
X_

A. 2. B. 1. C.0. D. 4.

Loi giai
Tap xac dinh D=R\{1}.
2

Ta c6 y’=(_ _f)]z <0, ¥xeD.
X_

Do d6 ham s6 nghich bién trén doan [2; 3].

+ m A 4 .7 . A ?.
Suy ra mln y=y(3)= 33 N =14 & m=15. Vay c6 1 gid tri nguyén duwong cua m.
, PN .7 . » A A? .7 . 7 A, > \ A X_mz_z A
Co bao nhiéu gia tri caa tham s6 m deé gia tri lon nhat cia ham s6 y=——— trén
X—m

doan [0;4] bang —1.

A. 0. B. 2. C. 3. D. 1.
Loi giai

biéu kién: x=m.

Ham s6 da cho xac dinh trén [0;4] khi mg [O; 4] *).

1) 7
m’-m+2 2) 4

Taco y' = = >0 véi Vxe|0;4].
e ey o
o A _ . 2-m?
Ham s& dong bién trén doan [0;4] nén maxy = y(4)= -
2-m? ) m=2
maxy=-1< =-1l&m+m-6=0< .
[0:4] 4—-m m=-3
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Cau 8.

Cau 9.

>

Két hop v6i diéu kién (*) ta dwoc m=-3. Do d6 c6 mot gia tri cia m thoa yéu cau bai

toan.
Cho ham s6 y=ax’+cx+d,a#0 c6 min f (X): f (—2). Gié tri 16n nhat caa ham so
xe(~0:0)
y = f (x)trén doan [1;3]b5ng
A.d-11a. B. d -16a. C.d+2a. D. d+8a.
Loi giai

Tdc gia: Dinh Thi Thity Nhung; Fb: Thity Nhung Dinh
Chon B
Vi y=ax’+cx+d, a=01a ham s6 bic ba va ¢ r[]in ) f(x)=f(-2)nén a<0 va y'=0 c6

Xe(—o0;0

hai nghiém phan biét.

Ta cé y'=3ax’ +¢=0co hai nghiém phéan biét <> ac<0.

Vay véi a<0,¢>0 thi y'=0 c6 hai nghiém d6i nhau x==* /—i

3a
\ 4 - C C C
Tt dosuy ra min f(x)=f| - /—— = /——:—2<:> [-—=2&c=-12a
xe(~0:0) 3a 3a 3a

Ta c6 bang bién thién

X | —eo —2 0 1 2 3 +0

y — 0 + 0 —

o 12)
y \f (2 / \ B

Tasuy ra max f(x)=f(2)=8a+2c+d=-16a+d.

Xe[l;3]
Cho ham s8 ¢6 f (X) c¢6 dao ham la ham f'(x). D6 thi ham s& f'(x) nhu hinh vé bén.

Biét rang f(0)+ f(1)-2f(2)=f(4)-f(3). Tim gid tri nhoé nhat mva gia tri 16n nhat

M cta f(X) trén doan [0;4].

m=f(4),M=f(2). B. m=f(1),M=1f(2)
C. m=f(4),M = (). D. m=f(0),M = f(2).
Loi giai

Dua vao d6 thi cia ham f'(x) ta ¢4 bang bién thién.
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7'(x) + 0 —

7(2)
" /' \
£(0) f(4)

Vay gid tri lén nhat M = f (2) .

Ham s6 dong bién trén khoang (0;2)nén f(2)> f (1)= f(2)-f(1)>0.
Ham s& nghich bién trén khoang (2;4)nén f(2)> f(3)= f(2)-f(3)>0.
Theo gia thuyét: f(0)+ f(1)-2f(2)="f(4)—-f(3

< f(0)-f(4)=f(2)-f(1)+f(2)-f(3)>0=f(0)> f(4)

Vay gia tri nho nhat m= f (4) .

Céu 10. Goi S la tap tat ca cac gia tri nguyén ctia tham s& m sao cho gia tri 16n nhat cia ham s6

e %XZ +30x+m—20| trén doan [ 0; 2] khong vuot qua 20. Tong cac phan te

cua S bffmg

A. 210. B. -195. C. 105. D. 300.
Loi giai
i s ~ 1, 19, N .
Xét ham so f(x):zx —?x + 30X + m — 20 trén doan [ 0; 2].
x=-5¢[0;2]
f'(x)=x*-19x + 30=0< | x=2€[0;2]
x=3¢[0;2]
Bang bién thién:
X 0 2
Jix) +

(2]
Jix) /
J(0)

véi f(0)=m-20;f(2)=m+6.

Xéthamso y = %X4—%X2+30X+m—20 trén doan [ 0; 2].

+Treong hop 1: m—202> 0 < m > 20. Ta c6
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I\[g_ezl]xy =m+6 <20 < m <14, Két hop m 220 suy ra khong c6 gia tri m.

+ Treong hop 2: m+6 > 20—m < m >7. Ta co:

Maxy = m+6 <20< m <14. Kéthop m>7suyra 7< m<14.
[0:2]

Vi m nguyén nén me{?; 8;9;10;11;12;13;14} .
+ Treong hop 3: 20—-m > m+6 < m <7. Ta co:

Maxy =20-m<20<m=>0. Kéthop m<7suyra 0<m<7.
[0:2]

Vi m nguyén nén me{0;1;2;3;4;5;6;7} .

R . , - S (14+0).15
Vay S ={0;1;2;...;14} . Tong cc phan tir cia § bang ~————

=105.
Cau1l. Cho ham sd y=f(x)= ‘X4 —4%3 + 4%? +a‘. Goi M, m Tan luot 1a gid tri I6n nhat, gid tri

nho nhat caa ham s6 da cho trén doan [0; 2] . S8 gia tri nguyén a thudc doan [—3; 3] sao

cho M <2m Ia

A. 3. B.5. C.6. D.7.
Loi giai

Chon B

Xét g(x)=x"-4x’+4x" +a véi x€[0;2].

g'(x):4x3—12x2+8x:4x(x2—3x+2); 9'(x)=0< izf
X=2
9(0)=a; g(1)=1+a; g(2)=a.
Bang bién thién g(x)
X 0 1 2
g'(x)] o + 0 - 0

g(*) / " \

Treong hop1: a>0.Khidé M =a+1; m=a.
ae[-33]

aeil2;3!.
acZ - E{ }

Tacd M <2mel+a<aea=1.Vaoi {

Truong hop 2: a+1<0<a<-1.Khidé M =-a; m=—(a+1).
ae[-33]

=>ae|-3-2!.
ael E{ }

Tacé M 32m<:>—a3—2(a+1)<:>a3—2.v(’yi{

ae[-3;3]
aeZ

Truong hop 3: —1<a<O.Véi{ =aed.
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Vay ¢6 5 gia tri a can tim.

Cau12. Goi S la tap hop cac gia tri cia M d& ham s§ y =|x* —3x* +m| dat gid tri 16n nhat bang
50 trén [—2;4]. Tdng cac phan tir thudc S la
A. 4. B. 36. C. 140. D. 0.

Loi giai

7 \ ~ 3 2 7 2 7 ! XZO

Xétham s8 g(x) =x*-3x*+mcd g'(x)=3x*-6x . Xét g'(x)=0< Y
Khi d6 gié tri 1on nhét cia ham sy = |x* =3x* +m| trén [-2;4] la:

max y =max{y(0);y(-2);y(2);y(4)} = max{|m[;|m—4|;|m - 20[;|m +16} .

xe[-2;4]
m=50
Truong hop 1: Gia st maxy =|m|=50 < .
m=-50
Véi m=50 thi |m+16| =66 >50( loai).
V6i m=-50 thi |m-20|=70> 50 (loai).
m=54
Truong hop 2: Gia sit maxy =|m—-4|=50 < :
m =-46
Vi m=54=|m|=54 >50 (loai).
Véi m=-46 thi |m—20|=66>50( loai).
m=70
Truong hop 3: Gia st maxy =|m—20|=50 < =30
Vi m=70 thi [m+16| =86 > 50 (loai).

V6i m=-30 thi |m+16/=14 <50, |m| =30 <50;

m—4| =34 <50 (thoa man).
m=34

m=-66"

Voi m =34 thi |m|=34<50,|m—4|=30<50,|m—20| =14 <50 (thoa man).

Truwong hop 4: Gia st maxy = |m +16| =50 < {

Véi m=-66 thi |m| =66 > 50 (loai).
Vay S e{-30;34}. Do d6 tong cac phén tir ciia S 1a:-30+34=4.
Cau13. Chohamsd f(x) c6 daohamla f'(x). D06 thi ciaham s6 y = f'(x) cho nhw hinh vé.

Tv
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Cau 14.

>

Biét rang f (2)+ f(4)= f(3)+ f(0). Gid tri nho nhét va lén nhat cia f (x) trén doan

[0;4] Tan luot 1a

A. (2),f(0). B. f(4),f(2). C. f(0), f(2). D. f(2),f(4).
Loi gidi

x=0

Taco: f'(x)=0
aco: f'(x) C{X:Z-

Bang bién thién ctia ham s6 f (x)trén doan [0;4].

X 0 2 4
F(x) + 0 -
f(2)
/(%) / \
f(0) /(4)

Nhin vao bang bién thién ta thay r‘[rge}li( f(x)=f(2).

Tacod f(2)+f(4)="f(3)+f(0) < f(0)-f(4)=f(2)-f(3)>0.

Suy ra: f (4) < f(0). Do d6 r[13|4|]1 f(x) = f(4).

Vay gia tri nho nhat va 16n nhét caa f (x) trén doan [0;4] Tan luot la: f (4), f (2).

Cho ham s8 y = f (x) c6 bang bién thién nhw hinh dudi day. Tim gia tri 16n nhét cta

ham s6 g(x)= f(4x—x2)+%x3—3x2+8x+% trén doan [1;3].

A.15. B. § C. % D. 12.

Loi giai
g'(x)=(4-2x) f'(4x—x*)+x* —6x+8 =(2—x)[2f’(4x—x2)+4—x]
V6i xe[1;3]thi 4-x>0; 3<4x-x*<4 nén f'(4x-x*)>0.

Suy ra 2f'(4x—x2)+4—x>0, vxe[1;3].

Bang bién thién
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Cau 15.

Cau 16.

x 1 2 3
’ + 0 =
g /3(2)\
g(1) g(3)

Suy ra maxg(x)=g(2) = f (4)+7=12.

[:3]
Cé bao nhiéu s6 nguyén m d€ gia tri nhé nhat cia ham sd y = |x* —38x* +120x +4m
trén doan[0; 2] dat gia tri nho nhat.
A. 26 . B. 13. C.14. D. 27 .
Loi giai

Xét u(x)=x*—-38x*+120x+4m trén doan [0;2]ta c6

x=-5¢[0;2]
U'=0<4x°-76x+120=0<| x=2€[0;2] .

x=3¢[0;2]

maxu (x) = max {u(0),u(2)} = max{4m,4m+104} = 4m+104

Vay

Cach 1:
Néu 4m>0 thi min f (x)=4m>0
[0:2]
Néu 4m+104 <0 <> m<-26 thi r[rglz? f(x)=—4m-104>0
Néu 4m<0<4m+104 < -26 <m<0 thi r[glzr]l f(x)=0.Vay co 27 s6 nguyén thoa man.
Cach 2:

Khi d6 min {r[g_izrlm y} —0& 4m(4m +104) <0 < —26 <m<0. C6 27 58 nguyén thoa man.

Xét ham s§ f (x)=|x"+ax+b

,v6i a, b la tham s6. Goi M la gia tri 16n nhat cua ham
s6 trén [-1;3]. Khi M nhén gid tri nho nhét c6 thé dugc, tinh a+2b.
A. 2. B. 4. C. 4. D. 3.

Loi giai
Chon C

Xétham s§ f (x)=|x*+ax+b|. Theo dé bai, M la gi4 tri 16n nhat ctia ham s& trén [-1;3]

M > f(-1) M >[l-a+b|
Suyra{ M>f(3) <{M=>|9+3a+b| =4M 2[1-a+b|+|9+3a+b|+2|-1-a-b|
M2 f (1) M 2[L+a-+b|

>[1-a+b+9+3a+b+2(-1-a—b) =4M 28 =M >2.
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Cau 17.

Cau 18.

>

Néu M =2 thi diéu kién canla [l-a+b|=|9+3a+b|=|-1-a—b|=2 va 1-a+b, 9+3a+b
l-a+b=9+3a+b=-1-a-b=2 {a:—z

, -1-a-b cing dd
cung auc{l—a+b:9+3a+b:—1—a—b:—2 b=

-2
Nguoc lai, khi {Z ! ta co, ham so f ‘X —2X— 1‘ tren -1; 3]
Xét ham s& g(x)=x"—2x—-1 xac dinh va lién tuc trén [-1;3].
9'(x)=2x-2; g'(x) =0 x=1€[-1;3]

M la gia tri 1én nhat cia ham s6 f (x) trén [-1;3] =M = max{|g (—1)|;|g (3)|;|g (1)|} =

a=-2
Vay .Taco: a+2b=-4.
b=-1

Cho ham s y= (X2 +X+ m)z. Tong tat ca cac gia tri thwe tham s6 m sao cho [mzlgl] y=4
bang
A= B. 8. c-= D.2.
4 4 4
Loi giai
Chon C

Xét U=x"+X+m trén doan [-2;2]tacd u'=0<= 2x+1=0< x=—%.

Ta tinh dwoc u(-2)=m+2; u(%)=m—%; u(2)=m-+6.

Nhan xét m—%<m+2<m+6VmeRnenA ?12a>]<u m+6; a= {nzlgu_m—%

1 1) 9 7
Néu a>0em>==miny=m-=| =4 m==(t/m);m=——(l).
4 22 4 4 4

Néu A0 m<-6= {pzi_gyz(m+6)2=4<—>m=—8(t/m);m=—4(|).

Néu A.a<0<:>—6<m<%:>{112i£1]y=0(l).

Vay tong cac gid tri thye ctia tham s6 la %—8 = —?

Cho ham s§ y=f(x) lién tuc trén R sao cho max f(x)=f(2)=4. Xét ham s6
g(x)= f(x3+x) x* +2x+m. Gia tri cia tham s6 m dé xm[ng(g( )=81a
A.5. B. 4. C. -1. D. 3.
Loi giai
Chon D

Xét ham s8 h(x) = f (x*+x) trén [0;2]. Dat t =x*+x,x<[0;2].
Tacdt'=3x*+1>0 VxeR nén te[O;lO].

Vi vay max f(x°+x)=max f (t)=4 khi t=2 x=1.

xe[0;2] te[0;10]
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Mit khac p(x)=—x*+2x+m=—(x-1)"+m+1<m+1. Suy ramax p(x)=m+1khi x=1.

Vay Ine[g)zﬁg(x):4+m+1:m+5:8<:>m:3.

Cach 2: Phuong phép trac nghiém

Cau 19.

Chon ham y = f (x) =4 thoa man gia thiét: ham s6 y = f (x) lién tuc trén R ¢6

max f (x)=f(2)=4.

xel010]
Tac g(X)=f (X’ +Xx)-X* +2x+m=4—x>+2x+m.

9'(x)=—2x+2; g'(x)=0<=x=1.

Xét ham s& g(x) lién tuc trén doan [0;2], g'(x)=0<>x=1.Taco g(0)=4+m,
9(1)=5+m, g(2)=4+m.

Ro rang g(0)=9(2)<g(1) nén max g(x)=g(1). Vay 5+m=8<m=3.

x€[0;2]

Goi S la tap hop céc gia tri cta tham s6 m dé gia tri 16n nhat caa ham s6
2
= % trén doan [-1;1] bang 3. Tinh tdng tat ca cdc phan tkt cua S .
A.—g. B. 5. C.E D. -1.
3 3
Loi gidi
Chon A
Xétham s§ y = f (x) = X2 an [—11] 6 /() =1 —
X—2 (x—2)
x=0 3m+1 m+1
£/(x)=0 Cf (=) =22 £ (0)=—m; (1) ==,
(x) Q[x=4¢[—1;1]’ (=2 1O =m 1) ="
Bang bién thién
X -1 0 1
f'(x) + 0 -
f(x) f(0)

Trudong hop 1. f(0)<0< m=>0.Khi dd

3= '?j?l)](“ (x)|= max{|f (—1)|;|f (1)|}<:>3: max{3m+1;m+1} om+l=3com=2.

Truong hop 2. f(0)>0<m<0.

f(-1)>0
< m<-1. Khi dé 3:r[na>](|f(x)|: f(0) ©m=-3.

Kha nang 1. { f(1)>0 nay
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) 1 [ T(-1)=0
Kha nang 2. -1<m <. Khi d6 3=max|f (x)| =max{f (0);| f (1)]}

f(1)<0 ' [-11]
<> 3=max{-m;m+1}: Truong hop nay v nghiém.
Kha ning 3. —%< m<0. Khi d6 3= r[qfll>](|f (x)|= max{f (0);|f (1)|;|f (—1)|}: Vo

nghiém.
Vay c6 hai gia tri thoa man la m, =-3, m, =2. Do d6 tong tat ca cac phan t cua S la
-1.

Cau20. Chohamsd y= f(x) c6 do thi f'(x) nhu hinh vé

¥

|2

&\ %
1 2

Gia tri 16n nhdt cia ham s6 g(x)= f (x) —% X°+x—1 trén doan [-1;2] bang

5 1
C. f(2)-2. D. -Z.

A f(-1)-2. B_.f(l)—%.
Loi giai
Taco: g'(x)=f'(x)—x*+1= f’(x)—(x2—1)=0<:> f'(x)=x*-1(*)

y

\//\—\o/\,x

s

Tt d6 thi ta cdo bang xét dau
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Cau 21.

Cau 22.

>

g'(x) + 0 -

£() ) T

Gia tri 16n nhat cia ham s6 g(x)= f (X)—%x3 +x—1 trén doan [-1;2] bang f (1)-=

Cho ham s§ f(x) lién tuc trén (0;+o) thoa man 3x.f(x)—x*f'(x)=2f*(x), voi
f(x)#0, Vxe(0;+x) va f(l):%. Goi M, m Ian luot 1a gid tri 16n nhat va gid tri nho

nhat ciia ham s8 y = f (x) trén doan [1;2]. Tinh M +m.

A. 3 B. é C.Z. Q§
10° 10° 3 3
Loi giai
Ta c6 3x.f (x)-x*f'(x)=2f%(x) = 3x*f (x)—x*f'(x)=2xf*(x)
2 Y 3 Y 3
:>3xf(x)2 Xf(>-2X:> X “2X = —x24C.
f2(x) f (x) f(x)
Thay x =1 vao ta dugc ﬁ:1+C,v‘1 f(l)z% nénsuyra C=2.
3 x* +6x>
Nén f = .Taco f'(x ; f! =0 =0.
én f(x) 5 aco f'(x)= (x +2)2 f'(x)=0<x
X 1 2
3y =
4
Vv / g
* 19
3

Khi d¢, f(x) dong bién trén [1;2].

Suyram=f(1)=2; M=f(2)=

ool.b

ool-bwl

Suyra M +m=

OJIH
w| o

Cho ham s& y = f (x) c6 dao ham f'(x). Ham s6 y = f'(x) lién tuc trén tp s6 thuc va

c6 bang bién thién nhu sau:
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Cau 23.

‘ 1 0 1 2 +00
4
2
0
— OO0
Biét réng f ( f (2)=6. Gi4 tri nho nhat ctia ham s6 g(x)= f*(x)-3f (x) trén
doan [-1;2] bang
A. E B.@. g@ D. 198.
3 27 27
Loi giai

Tdc gia:Trin Phuong; Fb: Tran Phuong

Chon C

Xétham s g(x)= f*(x)-3f(x) trén doan [-1;2]
0031 1), g =0 | 1070 )
X=—1e[—1;2]

Tir bang bién thién, ta cd: (1) < L _2 e[-12]

Va f'(x)>0, ‘v’Xe[—l;Z] nén f(x) dong bién trén [—1;2] = f(x)>f(-1)==
= f(x)>1= fz(x)>1, Vxe[-12] nén (2) v6 nghiém.
Do d6, g'(x)=0 chicd 2 nghiémla x=-1 va x=2.

Tacé g(-1)= £3(-1)-3f (~1) = [1;3) 3@):7_30.

3 27
g9(2)=f3(2)-3f(2) =(6)° -3(6)=198.
A . 730
Vay ming(x)=9(-1)=—=-.
Cho ham s8 y =f(x). Db thi ham s6 dao ham y =f'(x) nhw hinh vé& dudi day. Xét ham

3 _ 3 2

X=X +gx +2018. Ménh dé nao dudi day dung?

A. ming(x)=g(1). B. ming(x)=g(-3).

[-31]
. -3)+g(1
C. mlng(x)zw. D. En;[]lg( )=9(-1).
Loi giai

Cho ham s6 y =f(x). D thi ham s§ dao ham y =f'(x) nhu hinh vé dudi day. Xét ham
~ 1

sOg(x)=f (x)—§x3—%x2+gx+2018:>g‘(x)= f '(x)—xz—gx+g
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Cau 24.

Cau 25.

X=-3
Cho 9'(X)=f'(X)—x2—§x+§=0<:>f'(x)=x2+§x—§<:> X=—1
2 2 2 2 1

Dua vao do thi ta so sdnh dwoc {T_]si;lr]l g(x)=9(-1).

Cho ham s6 y=f(X) nghich bién trén R va thoa man
[f)—x]f(x)=x"+3x"+2x*,VxeR. Goi M va m Ian luot la gia tri 16n nhét va gi tri
nho nhét ctia ham s6 y = f(x) trén doan [1;2]. Gia tri cia 3M —m bang

A. 4. B. -28. C. -3 D. 33.

Loi giai
Ta c6: [ f(x)—x] f(X)=x°+3x* +2x* = f2(x) = xf (x) = x° +3x* +2x?
& 41 2(X) —4xf (X) = 4x° +12Xx" +8x% <> 41 %(X) —4xf (X) + x> =4x° +12x* +9x°
21 (x)—x=2x>+3x - f(x) = x* +2x
2f(x)—x=-2x>-3x f(x)=-x*-x
Vi f(x)=x*+2x=f (x)=3x*+2>0,vxe R nén f(x) dong bién trén R.
Véi f(x)=—x’-x= f (x)=-3x*-1<0,Vxe R nén f(X) nghich bién trén R.
Suy ra: f(x)=-x-x. Vi f(X) nghich bién trén R nén M = max f(x)=f@Q)=-2

< [2f(x)- x]2 =(2x°+3x)* <

va m:r[rll;!z? f(x) = f(2)=-10.

Tt day ,ta suy ra: 3M —m=3.(—2)+10=4 = chon dép an A

Cho ham sG y = f (x) c6 bang bién thién nhu sau

X | =00 —2 4 +00
iz _ 0 +
+00

+ 0
f(x) / 2019 \ _2018/

Tim gia tri 16n nhat ctia ham s8 g(x) = f (X3 —3X)—%X5 —%Xs +3X —% trén doan [-1;2] ?
A. 2022. B. 2019. C. 2020. D. 2021.

Loi giai
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Chon D
g'(x):(3x2 —3) f’(xe’—3x)—x4 -2x* +3=(x2 —1)[3f'(x3—3x)—x2 —3]
3f'(x°—3x)-x*-3=0
x*-1=0
Ma xe[-1,2]= x*-3xe[-2;2]= f'(x*~3x)<0=3f'(x*~3x)-x* -3<0, do d6

9'(x)=0=

9'(x)=0x*-1=0< x==+1.

Ta co
¥ -1 1 2
i’ 0 + 0 =
| g(1)
g .‘ / \
g(-1) g(-2)

Vay maxy=g(1)= f (-2)+2=2021.
Cau 26. Cho ham sO f (X) .Biétham s y= f’(X) c6 d6 thi nhw hinh bén. Trén doan [—4; 3], ham

s8 g(x)=2f (x)+(1-x)" dat gid tri nho nhét tai diém

Y

x
[} 1 2 H 4 5
I
]
I
y=fa)
,,,,,,,,,

C. %, =3. D. x,=-3.

i

A X, =-4.

Taco g'(x)=2f"(x)-2(1-x)=2[ f'(x)-(1-x)]
Vé duong thang y =1-X trén cing hé truc chtta d6 thi y = f'(x).

=
<
I
AN

Loi giai
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T
X=-4
Dya vao hinh vé tac6 g'(x)=0 < f'(x)=1-x < | x=-1.
X=3
Ta c6 bang bién thién
r|-4 -1 3
g'(z) - 0 +
‘) 9(3)
| g~4 &)
9(z) /I )\ /

9(-1)
Vay ham s6 g(x)=2f (x)+(1- X)2 dat gid tri nho nhat tai x, =-1

Cau 27. Cho ham s6 f(x). Biét ham s6 y=f'(X) c6 d6 thi nhuv hinh bén. Trén doan [-4;3],
ham s6 g(x) = 2 f (x) + (L— x)* dat gia tri nho nhat tai diém.

ek -——_——————
_————

|
[icy
|
I
|
N Q
1
]
I
I
I
I
I
]
ol PR

A.x,=-1. B. X, =3. C.x,=-4. D. x, =-3.

Loi giai
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Cau 28.

W ————————
e

|
N
|

Tacd g(x)=2f(X)+(1-x)’=g'(X) =2f'(X)-20-x) =2[ f'(X) - (1-X)]

Xx=-4
g (X)=0< f'(X)=1-x<=| x=-1.
x=3
Ta c6 bang bién thién:
g’ (x) + 0 — 0 E 0 —
g(x) S 9(3)

g(—1)
Tt bang bién thién, suy ra g(X) dat gia tri nho nhat trén doan [-4;3] tai x,=-1
Taco:g(x)=2f(X)+(1-x)*>=g'(X) =2f'(X)—21-x) =2[ f'(X) - (1-X)]
Vi trong doan [—4;-1] d6 thi ham s§ y = f (X) ndm phia dudi &6 thi ham s y =1-x
= f'(x) <l-xvxe[-4;-1]= g'(X) <OV x e[-4;-1] = g(X) nghich bién trén (-4;-1)
= 9(-4)>9(-3)>9(-1) ()
Vi trong doan [-1;3] d6 thi ham s y = f '(x) nam phia trén d6 thi ham s§ y =1—x
= f'(x)>1-xvxe[-13]= g'(x) >0Vx €[-13] = g(x) dong bién trén (-1;3)
=93)>9(-) ()
Tt (*) va (**) suy ra g(x) dat gia tri nho nhat trén doan [-4;3] tai x, =-1

C6 bao nhiéu gia tri nguyén cua tham sd m dé max X —3x% + m‘ <47
A. V0 so. B. 4. C.6. D.5.

Loi giai
Chen D

Pat f(x)=x>-3x*+m= f'(x) =3x* —6x.

-
Fe=0e, o
x=2
Bang bién thién
X 1 2 |
ol - °
m
J&x) | m=-2 .
4
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Cau 29.

Cau 30.

>

Ta thdy rHa;]x f(x)=f(3)=m va rm? f(x)=1(2)=m-4.

Ta ¢ max|x® —3x? +m‘ = max{|m|;|m—4|}.
(3:3]

Truong hop 1:
Im|<[m—4| m?><m?*-8m+16 {msz
& < 0<m<L2,
max {|m|;|m—4|} =|m-4|<4 ~ |-4<m-4<4 0<m<
ma meZ nén me{0;12}.
Truong hop 2:
m|>[m—4| m? >m?-8m+16 {m>2
& < 2<m<A4,
max{|m|;|m—4|}:|m|£4 —4<m<4 —4<m<4

ma meZ nén me{3;4}.

Vay, c6 5 gia tri nguyén cua tham so m.

Vay chon déap an D.

Cho ham s& y=f(x) lién tuc trén R sao cho max f (x)=3. Xét g(x)=f(3x-1)+m.

[1:2
Tim tat ca céc gia tri cia tham s m dé maxg (x)=-10.

A. 13. B. 7. C. -13. D. 1.

Loi giai
Ta c6: rRal?g(x)ﬂEaﬁ( f(3x—1)+m]=m+r{3;aﬁ<f(3x—1).
Dt t=3x-1. Ta cé ham s8 t(x) dong bién trén R. Ma x e[0;1] =>te[-1;2].
Suy ra: max f(3x—-1)= max f(t)=3.Suyra rmi(g(x)z m+3.
Do d6 maxg(x)=—-10< m+3=-10< m=-13.
[0:1]
Cho ham s8 y = f (x) c6 dao ham c4p hai trén R. Biét f'(0)=3, f'(2)=-2018 va bang

xét dau cta f”(x) nhw sau:

—0 ]

(%]
f
4

J,-_r_r{‘!_] ‘ N [ - [':I L

Ham s6 y= f(x+2017)+2018x dat gia tri nho nhét tai diém X, thudc khoang nao sau

A. (—o0;—2017). B. (2017;+). C. (0;2). D. (-2017;0).

Loi giai.

Duaa vao bang xét dau ctia f"(x) ta cé bang bién thién ctia ham s6 '(x)
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I
5
o
o |t
+
5

Djt t = x+2017.
Tacd y=f(x+2017)+2018x = f (t)+ 2018t —2017.2018 =g (t).

g'(t)=f'(t)+2018.
Dya vao bang bién thién ctia ham s& f’(x) suy ra phuong trinh g'(t) c6 mot nghiém
don a e(—;0) va mot nghiém kép t=2.
Ta c6 bang bién thién g(t)
Ham s6 g(t) dat gia tri nho nhat tai t, = a € (—0;0).
Suy ra ham s6 y = f (x+2017)+2018x dat gia tri nho nhét tai X, ma
X, +2017 (—oo;O) S X € (—oo;—2017) .
Céau 31. CO bao nhiéu sd thuc m dé€ gia tri nhd nhat cia ham s y =|x* —4x+m+3[—4x bmeg

-5.

A. 2. B. 3. C. 0. D.1.
Loi giai

Chon D

Xét f(x)=x*—4x+m+3co A'=1-m.

TH1. m>1: f(x)20Vx< y=x—8x+m+3.

X —on 4 4on

+a0 +C

¥ \ /

m—13

miny =-5< m=_8 (TM).

TH2. m<1: f(x)=0 c6 hainghiém x, =2—-+1-m; x,=2++1-m.
[ Néu xe(x;X,): y=-x>—-3-m.

y(x)=-8+4/1-m.

y(x,)=-8-4J1-m.

=y(x)<y(x)

= miny = -8—4y1-m < -8 (Khong TM).

(x1i%2)
ONéu xe(X;X%,): y=x—8x+3+m.

+) X, <4d<=1>m>-3:
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—an X, X, 4 400

+o +o
T‘E/ / -
= m-13

miny =m-13=-5< m=28 (Loai).

+) X,24<m<-3:

X

—o0 X 4 X, +a0
+0 +0
—8+4J1-m —8—4+1-m

= miny =-8-4v1-m <-8 (Khong TM). Vay c6 1 gia tri caa m.
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CHU DE: GIA TRI LON NHAT - GIA TRI NHO NHAT
VAN DUNG - VAN DUNG CAO

DANG 2

TIM GTLN, GTNN CUA HAM NHIEU BIEN

Caul.

Cau 2.

Cau 3.

Cau 4.

Cau 5.

Cau 6.

Cau?7.

3
Cho hai s0 thyc dwong X,y thoa man o +1X =/3y+2. Gia tri 16n nhat cta biéu thic
y+
S=6x-y la:
8 = = D. %

12 3 12 3
Cho x,yeR thoaman Xx+y#=-1va X’ +y*+xy=x+y+1. Goi M, m Ian luot 1a gid tri
16n nhat va gia tri nhé nhat cta biéu thiec P = Y Tih M +m.

X+y+1

NS B. -2, c.l. D. 2.

3 3 2 3
Cho x,y la cdc s thuc thoa man x° —xy+y’ =1. Goi M,mTan lwot 1a gia tri 16n nhat

4 4
gia tri nho nhat ctia P = X2+—y2+1 .Gia tri cia A=M +15mla:
X“+y +1

A.17-26. B.17+/6 C.17+2\/6 D.17-+/6.

Cho hai s6 thuc X, y théa man X* +y? —4x+6y+4+./y? +6y+10 = V/6+4x—x> . Goi M
, M lan lwot la gia tri 1on nhat, gia tri nho nhat caa biéu thie T = ‘\/m —a‘. Co6 bao
nhiéu gia tri nguyén thudc doan [—10;10] cua tham s a d€ M >2m?

A.17. B. 15. C.18. D. 16.

Cho x, y la céc s8 thuc thoa man (x—-3)"+(y—1)"=5. Tim gia tri nho nhat cta biéu

3y?+4xy +7x+4y -1
X+2y+1 '

A. 3. B. /3. C.%. D. 24/3.

Cho cac s6 thye duong a,b théa man 2(a2 +b2)+ab =(a+b)(ab+2). Gia tri nho nhat

thitc P =

a’ b’ a’ b’
cua biéu thiee P = 4(F + _3J - 9[ + J thudc khoang nao?
a

b2 a
A. (-6 ;-5). B. (-10;-9). C. (-11;-9). D. (-5;-4).
Cho céc s8 thyc x,y thay ddi nhung ludn théa man 3x* —2xy—y* =5. Gi4 tri nho nhat
ctia biéu thirc P =X +Xy+2y* thudc khoang nao sau day.
A. (47). B. (-2,1). C. (L4). D. (7;10).
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Cau8. Cho s0 phtic z=x+yi (x,y € R). Théa man ‘z—2+i‘ =‘z+2+5i‘ va biéu thtc sau dat
X' +y’ =3y+1
\/xz+y2+2x—2y+2\/x2+y2—2x—4y+5

gia tri nho nhat: H = . Gia tri cta 2x+y

bang:
A. -6 B. —6++5
C. -3-+5 D. -6-+/5

Cau9. Cho x,y théa man log, — Xry =X(x=9)+y(y—9)+xy Tim gia tri 16n nhat cua

X*+y2+xy+2

bicu thire P =X*2Y=9 1 4 y thay d6i.
X+y+10
A.2. B. 3. C. 1 D. 0.
Cau 10. Cho céc s6 thuc X, y thay d6i thoa man x* +y*—xy =1 vahams6 f (t)=2t>-3t* +1.
. TRy N oos A T OX—y+2) .,
Goi M, m tuong ting la gia tri 16n nhat va nho nhat caa Q = f x+—y+4 .Tong M +m
bang
A. —4-32. B. -4-5V2. C. -4-42. D. -4-2\2.
Cau12. Cho2s6 x,y thoaman X*+5y> =1+4xy va ham s6 bacba y=f (x) c6 do thi nhu hinh
~ . , Ny LC P s 1~ 2Xx—-3y -3
vé. Goi M, m twong tng la gid tri 16n nhat va nhé nhat cta P=f| ———— |.
—X+4y+4
X
y
10 1 -
Tich M.m bang
. -1436 B. 3380 C. 1436 D. 1944
1331 1331 1331 1331
Cau 13. Cho cédc s8 thuc x,y thay d8i thoa man X +5y?+2xy =1 va ham s3 f (t)=t*-2t>+2
. Ne o\ it 12 1N X+y-1 o
Goi M, mla gia tri 16n nhat va gia tri nho nhat cua Q = f T .Tong M +m
X+3y—
A. 4f3+2. B. 8J/3-2. C. 66. D. 93+17

Xy+yz+2x=8
Cau 14. Cho cac sO thuc x,y,z thoa mén{ y+y . va ham s& f(x)=X2—4X+5
X+Yy+2=

Goi M, m la gid trj 1én nhat va gia tri nho nhat caa f (x). Téng M +m

A. 3. B.g. C.B. D. 2
9 9
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Cau 15.

Cau 16.

Cau 17.

Cau 18.

Cau 19.

Cau 20.

Cau 21.

Cau 22.

Cau 23.

Cau 24.

>

Cho céc s6 thuc duong x,y,z thay ddi va thoa man: 5(X2 +y° +22)=9(Xy+2yz+zx).
Tim gid tri 16n nhat cia bidu thitee: P=—X— 1 ping
y +7° (x+y+2)
A.18. B. 12. C. 16. D. 24.
Cho ham s8 f (x)=2x>+6x*+1 va cdc s6 thuc m,n théa man m*—4mn+5n” = 2/2n-1.
Gia tri nhé nhat cta f [m — 2\/5) bang
n
A. -99 . B. -100. C. 5. D. 4.
Cho X, y >0 théa man x+y = g va bidu thirc P = f+4i dat gié tri nho nhat.
X 4y
Tinh x*+V°.
2 B. 2. B3 p. 13,
16 4 1156 100
2

Cho 0<X, y<1 thoa man 2017 = X" +2018 . Goi M, m lan luot la gia tri 16n

y? —2y+2019
nhét, gid tri nho nhat cua biéu thiic S =(4X2 +3y)(4y2 +3X)+25xy. Khi d6M +m bang

bao nhiéu?

N 2 e o3

Biét do thi ctia ham s6 y = x® —3x+2 ti€p xtic vdi parabol y=ax’+b tai diém c6 hoanh
do x 6(0;2). Gié tri 16n nhat cia S=a+b 1a.

A.S , =-1 B.S,,=0. C.S_,=1. D.S_, =-3.

Ham s8 f (x)=(x=1)" +(x=2)"+..+(x-2019)° (xeR) dat gia tri nho nhat khi x bing
A. 2020. B. 1010. C. 2019. D. 0.

Ham s6 y=x*+ax® +bx* +1 dat gia tri nho nhat tai x=0. Gid tri nho nhat ctia biéu thirc
S=a+b la

A. 2. B. 0. C. -2. D. -1.

Cho cac s6 thuc a,b,c thoa man a®?+b’*+c?*—2a—4b=4. Tinh P=a+2b+3c khi
biéu thirc [2a+b—2c+7| dat gia tri 16n nhat.

A.P=T7. B. P=3. C. P=-3. D. P=-7.

Cho ba s6 thyc dwong a,b,c thdéa man a?+b*+c?*—2a+4b—6¢c=10 va a+c=2.
Tinh gi4 tri biéu thite P =3a+2b+c khi Q= a’+b?+c?*-14a—8b+18c dat gia tri lon
nhat.

A. 10. B.-10 . C.12. D.-12 .

Cho phuong trinh x* +ax’ +bx* +cx+1=0 c6 nghiém. Gid tri nho nhdt P=a’+b* +c?
bang

A. 2. B.i. C.g. D. 4.
3 3
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Cau 25. Biét hai ham s6 f(x)=x’+ax®+4x—2 va g(x)=—x"+bx*—2x+3 c¢6 chung it nhat mot
diém cuc tri. Tim gia tri nho nhat cta biéu thic P = |a| + |b|

A. 2. B. 62. C. 6. D. 3.
BO SUNG BAI TAP TU LUAN HAM NHIEU BIEN

Bail. Cho céac sO thuc a, b, ¢ thudc doan [1;3] va thoa man diéu kién a+b+c=6. Tim gia tri
a’v® +b’c® +c’a® +12abc+72 1

16n nhat cta biéu thitc P = —=abc
ab+bc+ca 2
Biai2: Cho x,y,z €[L;2]. Tim gid tri 16n nhat ctia biéu thikc
2(xy + yz + 2x) 8 y+z+4

B Xyz + 2(2x + y+z)Jr 2x(y+2)+yz+4 Jyz +1
Bai3: Cho cacs6 thuc khong ama, b, ¢ thoaman a<1,b<2,c<3. Tim gia tri 16n nhat cta
biéu thirc
B:2(2ab+ac+bc)+ 8—b . b
1+2a+b+3c  b+c+b(a+c)+8 12a2 +3p? +27¢2 +8

Bai4: Choyx, y, z la cdc s& thue dwong thoa man y+z = X(y2 + zz). Tim gid tri nho nhat ctia
(N S S 4
A+xP @+y)f @+z) @+x)1+y)l+z)
Bai5: Cho a>b>c>0. Tim gid tri nhd nhat cua biéu thic
P=(a®+b’+c?—ab—bc—ca ! -+ L ~+ L -
(a-bf (b-c) (c-a)
Bai6: Cho x,y,z>0;xyz(x+y+2)=20. Tim gid tri nho nhat ctia P = (x+ y)x+z)+ y?z?
la-b b-c c-a
= + +
| ¢ a b |
Bai8: Cho ab,c>0,a2+2b? <a??. Tim gid trj 16n nhét caa P :%+§—(c _1f

biéu thiic P =

Bai7: Cho ab.ce E ;1] Tim gid tri 16n nhat ctia biéu thirc P

Bai9: Choa, b, cla cac sd thuc thdéa man a,c>21b > 2. Tim gia tri nho nhat ctia biéu thic
b_ a(b+c)+ c(a+b)+ 3a+c) +2b?+8
b+2c b+2a 4(3+ac)
Bai 10: Cho cac sd thuc Xx,y,z e [0;1] va z= min{x, Y, z}. Tim gia tri nhd nhat ctia biéu thic
I:):(y+z)2+ yz+l | 2
Vx+z  Jyly+z) xy+xz-yz
Bai11: Cho cacsd a,b,ce [0;1]. Tim gia tri 16n nhat cua biéu thirc
-2 . b +
1+bc 1+ac 1+ab
»  Co nhiéu bai todn tim cuc tri ciia biéu thikc ta chi cin sir dung cdc biéh d6i co ban da lam giam
dwoc so'bigi. Tuy nhién bai todn cuec tri c6 dang phin thikc ta phdi st dung cdc bat ding thire
dé'danh gid moi lam giam duwoc s6'bién cuia bai todn.
> Cic bt ding thitc thwong diing
1.Cho a,beR ta C(')(a+b)2 > 4ab

3
2.Cho a,b>0 ta cd a3+b32@zazb+ab2

+abhc
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Bai 12:

Bai 13:

Bai 14:

Bai 15:

Bai 16:

Bai17:

Bai 18:

Bai 19:

Bai 20:

Bai 21:

>

3. Cho a,b>0tacc’)1+12 4
b a+b

(a+b+cf

4. Choa,b,ceR tacda®+b*>+c?> >ab+bc+ca

5. Cho a,b,ceR tacé (ab+bc+ca) >3abo(a+b+c)
1 9

6. Cho a,b,c>0 tacél+1+—2—
a b ¢ a+b+c

1 N 1 S 2
1+a 1+b 1++/ab
N 1 < 2
1+a 1+b 1++ab
Nhén xét: Trén ddy chi la mgt s6' BDT tiéu biéu thuwong siv dung dé tim cyc tri bang cdch don
bién, ngodi ra ta cé the st dung cdc hé qua khic hodc cdc bat ding thitc khic. Ung dung cic
BDT trén dé gidi cdc bai todn sau ddy.

7. Choa,b>0 vaab>1 taco

8.Cho a,b>0 vaab<1 taco

2 2
Cho céc s6 thuc a,b,c € [1;2]. Tim gid tri nho nhét ctia biéu thic: P = — a’ +b" +2ab
¢’ +4(ab+bc+ca)
Cho céc s8 khong am a4, b, ¢ thoa man ¢ >0 va a’+b® = c(c—1). Tim gid tri nho nhat cta
2 2 2
biéu thite: P =2 2+
(a+b+c)
Chox,y,z>0 thod man x+y+z>0. Tim gid tri nhé nhat cua biéu thirc
P X’ +y° +167°
(x+y+z)
Cho x, y, zla ba s8 thyee thudc doan [1;2]. Tim gid tri nhé nhat ctia biéu thirc
b (x+yy
2x+y+2) —2(x2 +y?)-2
Cho cac sO thuc a,b,c>0 thoa man c_12 = % + b_22 . Tim gia tri nho nhat cta biéu thtc
P= a + b + ¢
b+c a+c Ja®+b?+c?
Cho cac s6 thuc duong x, y, z thay d6i thoa man diéu kién x+ 2y —z>0. Tim gia tri nho
nhit cia bidu thit: P= — %4 Y X¥2¥
10y+z Xx+y+z 2x+3y
Cho cac sd thuc dwong a, b, ¢ thay d6i thoa man diéu kién a>b,a>c. Tim gia tri I16n

a b c
+ +
5a+b+c) 5a-2c 5a-2b
Cho ba sd thye duwong X, Y,z thda man 0 < x < y < z. Tim gid tri nho nhét ctia biéu thirc:

nhat cua biéu thiic: P =

X’z y* 7% +15x°
+ +

P= yz(xz+y2) zz(xz+y2) X’z

s .~ /ab\.,.7ﬂ,
Cho a,b,c la cac s6 thuc dwong théa man va—c ++/b—c =,/— . Tim gid tri nho nhat ctia
C

a b C c?
+ + —
b+c c+a a+b a“+b
Cho a, b, cla cac s6 thuc duong théa man: a > b > ¢. Tim gia tri nhd nhét cta biéu thic:

biéu thic: P =
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T (a2 +c?ab+bc+ca

~ abc(a+h+c)

Bai 22: ChoX, Y,z la céc s6 thwe dwong thoa man: x* +y* +z* =1. Tim gid tri 16n nhat ctia biéu

3,,3 3,3
thiec: P = Xy2 yzz_x y +3y32
1+z° 1+X 24x°z
x\* Yzox
Bai 23: ChoX,Y,7 la cac s6 thuc duong thoa mén(—} +(1j +—=—+2
y z X z

2y? 27° 3z

+ J—
X>+y* Yy +7% 2x+z

Tim gia tri I6n nhat ctia biéu thic: P =
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Caul.

Cau 2.

>

HUONG DAN GIAI
3
Cho hai s0 thyc dwong X,y thoa man X +1X = /3y +2. Gia tri 16n nhat ctia biéu thitc
y+
S=6x-y la:
8 B 1 c. i p. %
12 3 12 3
Loi giai

Theo gia thi€t y >0 nén ta co:

9XS+X:m<:>9X3+X=\/fm(y+l)<:>[(3X)3+3X}=‘:\/(3yﬁ)3+“/3y+2}

y+1

o 1(3x)=f(By+2) véi f(t)=t°+t.

Ta cé f'(t):3tz+1> 0,Vt e R nén ham s6 f(t) dong bién trén R, suy ra 3Xx=,/3y +2

hay y=3x2—§.Doy>0 va 3X=4/3y+2 nén X>% X

Khi dé S :6x—y:6x—3x2+§:—3x2+6x+§:—3(x—1)2+1—31£1—31.

Do do maxS:%L khi x=1.

Cho X,y eR thoaman x+y#=-1va X*+y*+xy=x+y+1. Goi M, m Ian luot 1a gid tri

4 Y \ .7 . 2 N, k] o« A2 7 X 4
16n nhat va gia tri nho nhat ctia biéu thitc P = Y Tinh M +m.

X+y+1
AL B. 2. c.l. D. 1.
3 3 2 3
Loi giai
Cach 1:
Véidieu kién x+y#-Lx*+y +xy=X+y+1tacd P:#.
X+ Y+ Xy
X#-1 4
Néu y=0 thi , c>x=1_\/§.Khidé P=0.
X°=x-1=0
X
~ . y y X .
Néu y#0 thi P=——"——.batt=—.Tacé P=5——,
X X y t 1
— | +—+1
y y
42
Xét f(t)= t JteR. f'(t =t—+12; f'(t)=0e=t==1
i+l (t*+t+1)
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t - -1 1 +o0
(1) - 0 + 0 -
, 1
7 | ° R 3 R
-1 0
Tt bang bién thién:
X=y
) =1 X=Yy x=1 y
M==taisy = ) = & 1.
3 2, .2 3x°=2x-1=0 1 X=y=-=
X“+y +xy=x+y+1 x:—§ 3
- (x=1
A X=—y - y=a
m=-1taiqYy ) <9 x=1l <
2 2 X —1:0 X:—l
X“+y +xy=x+y+1 =-1
ly=1
A 2
Vay M +m=——.
3
Cach 2:
Véi dieu kien X+ Y #-Lx2+y?+xy =X+ y+1 ta cd P=#,
X“+ Y+ Xy
:>PX2+Xy(P—1)+Py2:o *)
+) NéuP =0 thi x=0 hodc y=0.
x#0
+) Néu P¢0th‘1{ e
y#0
D€ phuong trinh (*) ¢6 nghiém x thi A, =-y*(P+1)(3P-1)>0=-1<P S%.
Ta co:
X=Yy
-y(P-1 x=y=1
1 ) X:M:y X=Yy Xx=1 y
M= tai 2P =" = = 1.
3 2 .2 3Xx°—-2x-1=0 1 X=y=-=
X"+ Yy +Xy=x+y+1 x=—§ 3
_{x:l
-y(P-1 X=-
Cx= y( ):_y X=-y y y:—]_
m=-1 tai 2P <9, &4 x=1l <
2 2 X —1=0 X:—l
X“+y +xy=x+y+1 x=-1 i
Y=

Do d6 M :%;m:—l. Vay M +m:—§.

Cau3. Cho x,y la cic s6 thyc théa man x* —xy+y? =1. Goi M, mlan luwot la gid tri 16n nhat,

4 4
gia tri nho nhat cta P:XZJr—szri.Gié tri cia A=M +15mla:
X“+y +
A.17-26. B.17+/6 C.17+ 26 D.17-+/6.
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Loi giai
Chon A

Tacd X —xy+y? =1e>(x+ y)2 =1+3xy£1+%(x+ y)z = -2<X+Yy<2

Mit khac: §£x2+y2 =(x+ y)2—2xy:%[(x+y)2_2}£2

2 —t* +4t-1

Patt=x*+y?| =<t<2|.Vay P=————— —=q(t

' y (3 j Y 1 90

_2 —
Xét ham s6 g(t)= "t~ te{g;Z}
t+1 3
~t?-2t+5 2 2

()=t el S22 g(t)=0=t=—1+6 | =:2].

o')=-""2 ({3 Dg() N +(e[3 }

Vay min g(t):E; max g (t)=6-26
2 15 t{g;Z}
te[g;Z} 3
Vay A=M +15m=17-2/6
Nhan xét: day 1a bai toan thuwong gap trong cac dé thi TSDH nhitng nam trude day. Tu
tuong ctia cac bai toan nay la st dung tng dung dao ham tim GTNN, GTLN ctia ham
s0 sau khi ap dung phuong phap don bién.

Cho hai s6 thuc x, y thoa man x° +y? —4x+6y+4+\/y2 +6y+10 =6+4x—x*. Goi M
, m lan lwot la gia tri 16n nhat, gia tri nho nhat cta biéu thic T = ‘sz +y? —a‘. Cé bao
nhiéu gia tri nguyén thudc doan [-10;10] ctia tham s6 a d& M =2m?
A.17. B. 15. C.18. D. 16.

Loi giai
Chon D
Ta 6 X2+ Y2 —4X+6Y +4+.]y? +6y+10 = /6 +4x— X

< Y2 +6y+10+y’ +6y+10 =6+4x—X> +46+4x—X* . (*)

Xétham f(t)=t*+t,c6 f'(t)=2t+1>0, Vt>0.

Ta c6 ham y = f (t) dong bién trén [0;+0), \/y? +6y+10 € [0;+),
m6[0;+oo).

Nén (%) & f(yy?+6y+10)= f (Vo-rax—x" | |y +6y+10 = o +-4x—x

< Yy +6y+10=6+4x—-Xx° <:>(x—2)2+(y+3)2 =9,

Xét diém A(x;y) thudc duong tron (C) c6 phuong trinh (x - 2)2 +(y +3)2 =9.

Ta cé OA= x> +Vy°.

Puong tron (C) co tam | (2;—3), ban kinh R =3 nén diém O(O;O) nam ngoai (C).
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Cau 5.

Ay

\A;
-6 \ =
GoiA, A, la giao diém cua duong thang Ol véi duong tron (C).
VA(x;y)e(C): OA <OA<OA, , véi OA =0l —~R=+13-3 va OA, =0l +R=+/13+3.

Tirclata co V13-3< /X2 +y? <J13+3 = VI3-3-a< [} +y’ —a<13+3-a.
Thi: V13-3-a>0&a<13-3, (1)

Khi d6 M =13 +3-a va m=+13-3-a.

M >2m <13 +3-a>2(V13-3-a) < a>13-9.

Két hop voi diéu kién (1) va a nguyén thudc doan [-10;10] ta c6

ae{-5-4,-3-2-10}.

Th2: J13+3-a<0<a>+/13+3, (**)

Khidé M =a—+/13+3 va m=a—13-3.

M >2m < a-\13+322(a-13-3) < a<13+9.

Két hop vdi diéu kién (**) va a nguyén thudc doan [—10;10] ta co ae{7;8; 9;10}.

Th3: {\/173_3_61<0<:>
J13+3-a>0

Khido M >0 va m=0 néntaludncé M >2m
Két hop diéu kién (***) va a nguyén thudc doan [—10;10] ta co ae{l;2;3,4,56}.
Vay ae{-5-4,-3,-2-10,1,2,3,4,5,6,7;8;9,10}.

J1_3—3<a<J1_3+3,(***)

Cho X, y la céc s8 thue thoa man (x —3)2 +(y—1)2 =5. Tim gid tri nho nhat cua biéu
3y?+4xy +7x+4y -1
X+2y+1 '

B. /3. C.%. D. 243.

Loi giai

thitc P =

>
w

(x=3)"+(y-1)’=5=x*+y’—6x-2y+5=0.
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Cau 6.

>

o (3y2+4xy+7x+4y—1)+(x2+y2—6x—2y+5)

X+2y+1
_4y2+4xy+x2+x+2y+4_(2y+x)2+(x+2y)+4
X+2y+1 X+2y+1 '
bat t=x+2y.

(12+22)[(x—3)2+(y—l)2]2[(x—3)+(2y—2)]2:>(x+2y—5)2 <25 0<x+2y<10.

t*+t+4 4
= =t+ ,
t+1 t+1
Stt dung MTCT = minP =3 khi t=1.

Cho céc s8 thuc duong a,b thoa man 2(a+b?)+ab=(a+b)(ab+2). Gia trj nho nhat

P 0<t<10.

a® b’ a® b’
cua biéu thitc P=4| —+— |-9| 7 +— | thudc khoang nao?
b a b a
A. (-6 :5). B. (-10 :-9). C. (-11:-9). D. (-5 :-4).
Loi giai

Chon A
Vi a,b dwong nén tur gia thiét 2(8.2 +b? ) +ab=(a+b)(ab+2), ta chia hai vé cho ab

2(a2+b2)+ab:(a+b)(ab+2)<:>2(E+Ej+1=(a+b)+2(1+1j.
b a a b
Ap dung bat dang thitc C6 — Si cho hai s6 duong (a+b) va 2(§+%):

(a+b)+2(l+lJ22\/(a+b).2(1+£)=2\/2(§+9+2j.
a b a b b a

D4&u "=" xay ra khi (a+b):2(§+%j.

Suy ra 2(E+9)+122 2(E+E+2j.£)étt:§+9,(t>0).
b a b a b a

A - A 5
Khi do6: 2t +1>2,/2(t+2) < 4t° -4t -15>0 = . Do d¢, ta c6 diéu kién tZE.
t<->

2

a® b’ a’ b’ a by a b a bY
Matkhac: P=4| —=+—= |-9| 5 +— |=4|| —+—=| -3| =+—||-9|| —+—| -2
arhac (b a3j [bz azj Kb a) (b aﬂ Hb aj }

_ 4(t3 —3t)—9(t2 —2) = 4t° —9t? —12t +18.

Dat f(t)=4t"-9t*-12t+18= f '(t) =12t* 18t —12> 0, V't zg.

Bang bién thién
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Cau?7.

t 5
3 =
(1) *
+or
7() /
4

Tt bang bién thién ta ¢, Min f(t)= f [§] = —E.
te{g;+x] 2 4

+

| T

a=2
b=1

a=1
b=2

o |
N | o1

Vay gia tri nho nhat ctia biéu thic P 1a B khi =

11
(a+b) :2[54'6)

Cho céc s6 thyc x,y thay d6i nhung ludn théa man 3x° —2xy—y* =5. Gia tri nho nhat

clia bi€u thite P = x*+xy+2y* thudc khoang nao sau day.

A. (&7). B. (-2:1). C. (14). D. (7;10).
Loi gidi

Chon C

Xét y=0= Pzg loai phuwong an A va D.

2 2 2 _ 2
Xét y=0=P=| x+¥| + 7Y 5 0 khi d6 ta c6 bicu thae > =X —29=Y
2 4 P X’ +xy+2y

2
3(") 2%
y) Ty
. .
[XJ X0
y) 'y

_ 5t?+14t-3
(t*+t+2)? "’

. L) \ x ” A 2. A 5
Chia ca tir va mau ctia v€ phai cho y* ta duoc P

2
Dét§=t(teR):>§=3t_—2t_1=f(t):>f'(t) F(t)=0e

P t’+t+2

Bang Bién thién ham s f (t) )

t

f'[!J + 0 -

£(6) // \ /,

Tir bang biéh thién ta 6 f(t)£4<:>g£4<:> Pz%.
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Cau 8.

Cau 9.

>

Vay P dat gi4 tri nho nhét bing %, d&u bing xdy ra khi t = -3 x=3y.

Cho s8 phtrc z=x+Yyi (x,y € R). Thoa man ‘z—2+i‘ =‘z+2+5i‘ va biéu thic sau dat
x> +y? =3y +1

gia tri nho nhat: H =
\/x2+y2+2x—2y+2\/x2+y2—2x—4y+5

. Gia tri cta 2x+y

bang:
A. -6 E —6+ \/g
C. 3-45 D. —6-+/5

Loi giai
Taco: [c-2+i] =[c+2+5i[ < x+y+3=0 (1). Goi M 1a diém biéu dién ctia s8 phiic z thi
M thudc duong thang d c6 phuong trinh (1).
x*+y* =3y+1

\/x2 +y° +2x—2y+2\/x2 +y° —2x—4y+5
_ (x+Dx-D+(-D(y-2)

YD+ (=17 =17 +(y-2)?
bat A(-1;D), B(1;2), M(x;y) thi

W:(x+l;y—l),m:(x—l;y—2):>cosAMB:2AAjl;AA§ -H

Ma H =

()

Ma A, B cling thudc mot nira mat phang bo 1a duong thang d, M thudc d nén cos AMB
nho nhat khi géc AMB 16n nhat.

Goi (C) 1a duong tron di qua A, B va tiép xtic v6i duong thang d tai C.

Phuong trinh duong thang ABla: x—2y+3=0 .

Goi E la giao diém ctia AB va d thi E (—3;0)

Vay C thoa man: EC* = EA.EB=10

= C(-3+5:5), C(-3-5:5)

a=—3+\/§
b=—5

=X(x=9)+y(y—9)+xy Tim gia tri 16n nhat cua

Cho C d€ géc CEA nhon ta duoc C(—3+\/§;—\/§):>{ :>2a+b:—6+\/§

Cho x,y thoa man log, — x2+y
X“+Yy +Xy+2

bidu thite P =22 =9 1yi xy thay dbi.
X+y+10
A.2. B.3. C1 D.0.

Loi g_iéi
Chen C

Diéu kién xac dinh; >0< (x+Yy)>0.

X+Yy
X2+ yiHxy+2
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Cau 10.

>

Vi x2+y2+xy+2=(x+%)2+%y2+2>0 voi VX, yeR.

Ta co log; — x+y

=X(X—-9)+y(y—9)+xy.
X2+ Y2+ Xy +2

<> log, (X +y) —log, (X* + Yy + Xy +2) = X* + y* + Xy —9(X+ ).

< 2+1og, (X +Y) +9(x+Y) = l0g,(X* + y* + Xy +2) + X> + y* + xy + 2.
<109, 9(X+Y)+9(X+Yy) =log, (x> + Y’ +xy +2) + x>+ y* +xy+2 (1) .
bat f(t)=log,t+t (Vt>0).

Co (1) = % +1>0 v6i (Vt>0) = f 1a ham dong bien véi (vt >0). Khi dé:
.In

fFOX+Y)=T(C+y? +xy+2) S IX+Y) =X +y>+xy+2.

S X +y?+xy+2-9x-9y=0.

< 4x* +4y° +4xy+8-36x—-36y =0.

< (2x+Yy)* =18(2x+y) +3(y—3)* —19=0.

Ma < 3(y-3)°>0= (2x+Yy)* —18(2x+Yy)-19<0 = -1<2x+y<19.

2Xx+y-19 2x+y:19c> X=28
X+y+10 y—3=0 y=3

Cho cac s8 thue X, y thay ddi thoa man x* +y* —xy =1 vaham s6 f (t)=2t>-3t* +1.

Mait khac P-1= <0=> P <1 Dau bang xay ra khi {

~NCD . 1 5x—-y+2) .
Goi M, m tuwong ting la gia tri 16n nhat va nho nhat caa Q = f (;—;4_4] Tong M +m
+y+
bang
A. —4-3\2. B. 4-5V2. C 4-42. D. 4-242.
Loi giai
Chon C
2

Ta co: x2+y2—xy=1<:>(x—zj +3L—1.Ta dat: o XTy+2

2 4 X+y+4

=t(Xx+y+4)=5x-y+2 < (t-5)x+(t+1)y+4t—2=0.

<:>(t—5)(x——j (V3t- f)‘/gyzz—4t.

Ap dung bat dang thiic Bunhiacopxki, ta cd:

N R (s
=(2-4t)" < [(t—s)2 +(\/§t—\/§)2}.1

S12t° - 24t<0 o —2<t<42.
Xétham s§ f (t)=2t"—3t> +1 véi —2 <t<2.
t=0

Co: f'(t)=6t>—6 nén f’(t)=0<:>6t2—6t=0<:>L_1.
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>
Taco: f(—/2)=-5-4V2, f(0)=1, (1)=0, f(v2)=-5+4y2
Do dé M = f(0)=1, m= f (—/2)=-5-442.

Vay M+m=-4-42.

Bai toan goc: Cho ax’ +by® +cxy=d . Tim MGT t = %
Phuwong phap giai:

Cach 1. Luong giac hda

Ta cé: ax® +by? +cxy =d <:>(a'x+b'y)2 +(c'x+d 'y)2 =1

a'x+b'y=sing X=msing
Dét{ y <:>{

c'x+d'y=cosa y=ncosa
Suy ra: t=m<:>Asina+Bc05a:C
a,Xx+hb,y+c,
Ta c6: A*+B*>C? suy ra MGT cuia t.
Cach 2:
t=w© A(mx+ny)+B(kx+qy)=C
a,x+b,y+c,

0 Chon m,n,k,q sao cho (mx+ny)2+(kx+qy)2 = ax® +by? + cxy

m*+k’=a
<INt +9°=b

2mn+2kg=c
0 Ap dung BDT Bunhiacoxki ta c6: C* <( A%+ Bz)d suy raMGT ctia t .

Cau12. Cho2s6 x,y thoaman X°+5y> =1+4xy va ham s6 bacba y=f (X) c6 do thi nhu hinh

vé. Goi M, m tuong ting la gia tri I6n nhat va nhé nhat cua P = f 2x=3y-3 .
—X+4y+4
A
y
10\ 1 X
Tich M.m bang
. —-1436 B. 3380 C 1436 D. 1944
1331 1331 1331 1331
Loi giai

Dé thay f(x)=x’—-3x
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>

Tt x*+5y° :1+4xy<:>(x—2y)2+y2 =1
X—2y=sin X=sin 2C0s
Dét{ y O‘@{ T thi d6

y = cosa y = COSar

2x—3y—-3  2(sina+2cosar)-3c0sax—3  2sina+cosa —3

Xét t= = =
—X+4y+4 —(sina+2cosa)+4cosa+4  —sina +2c0sa +4

Ta c6: t(—sina+2cosa +4)=2sina +cosa —3 < (t+2)sina +(1-2t)cosa =4t +3 (*)

Phuong trinh (*) c6 nghiém < (t+ 2)2 +(2t —1)2 > (4t +3)2 & —2<t< I—i

Khi dé P=f(t)=t"-3tvéi —ZStSI—i
Dédéngt‘lmdu’(_)c M=2, m:7—l8.Véy M.m:@
1331 1331
Cau 13. Cho céc s thue x,y thay ddi théa man x*+5y° +2xy =1 va ham s6 f(t)=t'-2t>+2
. NN e 1 1A X+y-1 o
Goi M, mla gia tri lon nhat va gia tri nho nhat cua Q = f Xa3v_> .Tong M +m
X+3y—
A. 4J3+2. B. 8/3-2. C. 66. D. 9/3+17

Loi giai
Ta co: X* +5y° +2xy =1 & (x+y)’ +4y* 21
X+y+1

bat t=
X+3y-2

= t(x+3y-2)=x+y+le(2t+1)=(t-1)(x+y)+2ty

Ap dung bat dang thirc Bunhiacopxki, ta cé:
(2t+1)° =[(t-1)(x+y)+ 2y ] <((t=2) +8°)((x+y) +4y* ) = (2t+2)° < (1-1)° 47

S 2A*+6t <0< -3<t<0

Xétham s6 f(t)=t"-2t*+2voi -3<t<0
t=0

Co: f'(t)=4t’—4t, nén f'(t)=0=|t=-1
t=1

f(0)=2 f(-1)=1 f(-3)=65

Do dé M = f(-3)=65m=f(-1)=1

Vay: M +m =66

Xy+Yyz+2x=8

Cau 14. Cho cac sO thuc x,y,z thoa man { vaham so f (X) =x*—4x+5

X+y+z=5
Goi M, m 1la gia tri 16n nhat va gia tri nho nhat cta f (X) Tong M +m

A. 3. B.g. C.Q. D. 2
9 9

Loi giai
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Cau 15.

>

Xy+YyzZ+2Xx=8 @{zy=8—x(y+z) @{yz=8—x(5—x) *)

Viét lai diéu kién:
X+y+z=5 y+z=5-x y+z=5-x

Vi x,y,z thoaman (*) nén y,z la hai nghiém ctia phuong trinh
T2 —(5-X)T +8-5x+x2 =0 (*¥)

Diéu kién c6 nghiém ctia phuong trinh (**) la:

A:(S—x)2—4(8—5x+x2)20c>3x2—1Ox+7s0 c>1£x£%

Xét ham s& f (x) = X2 —4x+5 véil£x£§
C6 f'(x)=2x-4 nén f'(x)=0=x=2

. _¢(7)_10
f(l)_2,f(2)_1,f(3j :
Dodé M = f(1)=2,m=f (2)=1.

Vay M +m=3.

Cho céac sd thuc dwong x,y,z thay doi va thda man: 5(x2 +y2+22):9(xy+2yz+zx).

Tim gia tri 16n nhat cta biéu thite: P=—; X = — 1 - bang
y +7° (Xx+y+2)

A.18. B. 12. C. 16. D. 24.
Loi giai

Ta c6: 5(X* +y* +2°) =9(xy +2yz + 2x) <> 5x* —9(y +2) x+5y* +52° ~18yz =0
<:>5x2—9(y+z)x—2(y+z)2:—7(y—z)2.
Vi —7(y—z)zso :>5x2—9(y+z)x—2(y+z)230 < (x-2y-2z)(5x+y+2)<0
& x-2y-271<0 = x<2(y+2)=>0<x<2(y+2).

2(y+z
yzi(rzz_(x+;+z)3S y(2y+22)_(2y+221+y+z)3

Ta céd: P= Do (y+2)’ <2(y*+7°)
2(y+2) 1 4 1

ey ) e 2y

=P<

3 3 2
t

>0 :>P:4t—t—.£)ét f(t)=4t—t—:> f(t)=4-3
27 27 9

bdt t=
y+1z

= f'(t)=0=t*=36<t=6(vit>0).

Ta c6 bang bién thién cua f (t) la:
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Cau 1e6.

Cau 17.

L | 6 +00
() + 0 -
/ 16 —
y -
/o — \H
/ Hhh“m
— 0 0

Tir bang bién thién ta thdy f(t)<16 = P, =16.D&u bang xay ra khi

X=2y+21 12

X==
L 6 3
y+12

Cho ham s8 f(x)=2x"+6x"+1 va cdc s6 thuc m,n thoa man m”—4mn+5n” = 24/2n-1.

m—z\/EJ N
. bang

Gid tri nho nhat cua f (

A. -99 . B. -100. C. 5. D. 4.

+) Xét hé thiec m? —4mn+5n? = 24/2n-1, (1).

m—2\/§

n

+) Thay vao (1) ta duoc: (nt+2\/§)2 —4(nt+2\/§)n+5n2 =2J2n-1

Loi giai

+) Dat =t.Taco Mm=23/2=nt &m=nt+242 .

& (€ -4t+5)n"+2(2v/2t-5v2)n+9=0/(2).

+) C6 cdc s6 thue m,n thoa man (1) < phuong trinh (2) cd nghiém < A'>0
& (2V2t-5V2) ~9(t* ~4t+5)20 >t +4t-5<0 > te[-51].

+) Xétham s6 f (t)=2t>+6t>+1 trén doan [-5;1].

t=0¢[-51]

t=-2e[-51]

Taco f(-5)=—99, f(-2)=9, f(0)=1, f(1)=9.

Suy ra '[T'si;ﬂ f(t)=-99 khi t=-5.

m—2\/§
n

f'(t)=6t"+12t; f’(t)=0<:{

Vay gia tri nho nhét caa f ( ] bang -99.

Cho x, y>0 thoa man x+y = g va bidu thire P= 2+ 4i dat gié tri nho nhat.
X 4y

Tinh x*+V°.
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L2 B. 2. ey p. 13
16 4 1156 100
Loi giai
Chon D

Cach 1: Ap dung bat dang thitc Cauchy — Schwarz ta cé:
4 1 # 1 _(4+1) 25 25

P=—t—=—+—2> =
X 4y 4x 4y 4x+4y 4§, 6
2
6
X=—
A a Iy 2 : \ 2 : 4 1 \ 3 A 5
Dau “ =" xay ra khi va chi khi — =— & x=4y ma x+y=— nén .
4x 4y 2 _3
y 10
x=2
Suy ra gia tri nho nhat cta P la 2 yhi S :X2+y2=§.
6 3 100
y 10
Cach 2:
Ta c6 P:£+i:[i+§xj+ i+§y —§(x+y).
X 4y \x 9 4y 9 9

Ap dung bat dang thixc Cauchy ta c:

ﬂ+§x22 i@:@l i+§y22 i@:§:|32@+§_§§:§
X 9 \)x934y9 4y 9 3 3 3 92 6

i=§x x>0;y>0 x:§
Déu =" xayrakhivachikhi {* % ma 3 =] °
12 ™ y=2 T s
4y 9 10
6
5 . |*75 153
Suy ra gid tri nho nhét cua P la = khi 2 :>X2+y2:m.
=10
Cach 3:
\ 3 . 3
Do x>0 va x+y=—=nén xe| 0;= |.
2 2
Xéthéms6f(x):ﬂ+ ! trén O;E.
X 6-4x 2
Ta c6 f’(x)=—iz+ 4 5
X*  (6-4x)
5 (08
6-4x=X 5

Bang bién thién
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Cau 18.

. 0 o 3
—0a h 2 +oo
f@) - o +
+00 +og
flz) 25
5
) 7
Taco lim f(x)=+0; lim f(x)=+o0; f(§)=§
x—0" X_{E)’ 5 6
2
v 1a N LA o 1a ~ Lo 6) 25
Dua vao bang bién thién ctia ham s§ f (x) ta co min f (x) = f (—] =—.
O;EJ 5 6
6
Suy ra gia tri nho nhat caa P la 2 yhi S 2yl 158
6 3 100
Y 10
2
Cho 0<x, y<1 thoa man 2017 =X F2018 "ot i m Ian luot 13 gid tri 16n
y -2y +2019
nhét, gid tri nho nhat cua biéu thic S =(4X2 +3y)(4y2 +3X)+25xy. Khi d6M +m bang
bao nhiéu?
A B. 22, 3 p. 2
16 3 2 16
Loi giai
Chon D
2
o017y = X208 (- )" +2018).2017* = (x* +2018).2017* (1).
y*—2y+2019

+) Xétham & f (t) =(t* +2018).2017", t>0, ta c6:
f(t) =2017" (t*In2017 + 2t + 2018.In 2017) >0, Vt>0 suy ra f(t) dong bién trén [0;+).
Terdotaco (1) & f(x)=f(l-y)=l-y=x=y=1-x.
+) Xét bi€u thire: S =(4x” +3y)(4y” +3x)+25xy
= (4x2 +3(1- x))(4(1— x)2 +3x)+ 25x(1-x) =16x"* —32x° +18x* — 2x+12.
+) Tim GTLN, GTNN ctia ham s6 g(x)=16x" —32x° +18x* —2x+12 trén [0;1].

2+4/3
4
2-%3 1.1,

4
x=% e[0:1]

€ [O;l]

Ta c6: g'(x)=64x>-96x" +36x—2.Suy ra g'(x)=0 < | x=
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Cau 19.

Cau 20.

>

o g[zd’} 191 g(z «/’] 191 g(_)zg;g(o):ﬂ;ga):u'

4 16 4 16"

Khidé M =§;m:1;91:>M+m=£&.
2 16 16

Céch khac: dit t=xy véi 0<t< % thi S =16t2— 2t +12. Khao st ham s8 y =16t° — 2t +12

trén [ i} dé tim max, min.

Biét do thi cia ham s6 y = x® —3x+2 ti€p xtic vdi parabol y=ax’+b tai diém cé hoanh
dd xe(0;2). Gia tri 16n nh4t cia S=a+b la.
A.S,=-1  B.S,=0. C.S_=1. D.S,, =-3.

D0 thi ctia ham s8 y = x* —3x+2 tiép xtic voi parabol y=ax’+b tai diém c6 hoanh do

Loi giai

X} —3x+2=ax’+b (1

>nghiém xe(0;2).
32 —3=2ax (2) OTETT =(0:2)

€(0;2) khi va chi khi hé phuong trinh {

2

=3 thay vao (1) ta dwoc: 2b=—x"—3x+4.

Vi x€(0;2) nén tir (2) suy ra: 2a= 3Xx

Suy ra: 25 =2a+2b=—x3—§+4.
X

Xét f (X):—X3—§+4 trén khoang (0;2).
4 ’ 2 3
Ta co: f'(x)=-3x t7

f’(x):0<:>—3x2+%:0<:>x4:1<:>X:1.
X

Bang bién thién:
X 0 1 2
S'(x) + 0 -
0
f(";) / \ _E
o 2

Duwa vao BBT, ta ¢4 GTLN cta 2S =0 nén GTLN cua S =0.

Vay dap an B.
Ham s8 f (x)=(x—=1)" +(x=2)" +..+(x—=2019)" (xeR) dat gi4 tri nho nhat khi x bing
A. 2020. B. 1010. C. 2019. D.O0.
Loi giai
Chon B
Cach 1:
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Cau 21.

Cau 22.

>

TXD: D=R
f'(x)=2(x-1)+2(x-2)+...+ 2(x—-2019) = 2.[ 2019x — (1+2+...+2019) |
= 2{2019x —M} =2019(2x—2020) .
f'(x)=0<>2019(2x—2020) =0 <> x=1010.
Ta co BBT:

X | —o 1010 +00

' - 0 -
+c0 +o0

» \ . /

Vay ham sd dat gid tri nho nhat tai x =1010.
Cach 2:
Tacé f(X)=2019X" —2(1+2+3+....+ 2019) X+ (1 +2° +.....+ 20197

=2019x” — 2.&219@r 2019) x+(1° +2° +.....+2019°)

=2019(x* —2020.x+1010 ) + (1> +2° +.....+ 2019” — 2019.1010° )
=2019(x—1010)" +(1° +2* +.....+ 2019° — 2019.1010°

>12 +2% +.....+ 20192 — 2019.1010%, VX.

Do d6 f (x)dat gid tri nho nhat khi x =1010.

Ham s y =x"+ax’ +bx* +1 dat gia tri nho nhat tai x=0. Gia trj nho nhat ctia biéu thttc
S=a+b la
A. 2. B. 0. C. -2. D. -1.

Loi giai
Tacod f(x)>f(0),vxeR < x* +ax’ +bx* 20, vxeR.
(:)XZ(X2+aX+b)20,‘v’XeR<:>X2+aX+bZO,VXeR.

2
@A30©a2—4b30©b2%.

2

2
Khi dé: S =a+bza+%=[1+gj _1>-1Va.

A 2 . \ 2 : b B I b = 1
Dau “=" xay ra khi va chi khi =
1+—=0

N | D

Vay minS=-1,khi a=-2, b=1.

Cho cac s6 thuc a,b,c thoa man a?+b’*+c?*—2a—4b=4. Tinh P=a+2b+3c khi
bicu thiic [2a+b—2c +7| dat gié tri 16n nhat.

A.P=T7. B. P=3. C. P=-3. D. P=-7.
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Cau 23.

>
Loi giai

Chon B

Cach 1: phurong phap dai s6.

Tacé: a>+b?+c?—2a—4b=4 < (a-1)" +(b—2) +c*=9.

Ap dung bat dang thikc gid tri tuyét d6i va bat dang thizc BCS, ta c6 két qua sau:
2a+b-2c+7|= \2 a-1)+(b-2)- 2c+11\ 2(a-1)+(b-2)-2c|+11
BCS
<|[(a-1 +(b-2)"+c’)

[22 +12 4 }+11:20.

Déng thtic xay ra khi: { —— = —— = <<b=3

Khi d6: P=a+2b+3c=3+2.3+3.(-2)=3.
Cach 2: phuwong phap hinh hoc.
Trong khong gian OXyz, goi mit cau (S) c6 tam 1(1;2;0), ban kinh R = 3. Khi d¢:
(S):(x—1)2+(y—2)2+z2 =9 X +y*+7°-2x—-4y=4.
va mit phing (P):2x+y—2z+7=0.
|2a+b—2c+7|
3

Goi I\/I(a;b;C),ta cé:d(M;(P))z
Via®+b*+c?-2a-4b=4=M €(S).
Bai toan da cho tré thanh: Tim M e(S) sao cho d (I\/I ;(P)) 16n nhat.

Xx=1+2t
Goi A la duong thang qua | va vudng goc (P) = A y=2+t.
7=-2t
Diém M can tim chinh la 1 trong 2 giao diém ctia A véi (S): M, (3;3;-2),M,(-11;2).

20 2 20
Ta c6: d(Ml;(P))=?>d( (P))=§:> Maxd (M ;(P))=?<:> M=M,.
Vay P=a+2b+3c=3+2.3+3.(-2)=3.
Phan tich: Khi quan sdt 2 cdch gidi, doi voi gido vién ta sé dé chon Cdch 1 vi ngin gon va tiét
kiém thoi gian. Tuy nhién hoc sinh khong nhiéu em da tieng dieoc tiép can bat ding thirc BCS.
Déi v6i Cich 2, vé mdt trinh bizy co thé dai hoi, nhiéu tinh todin hon nhu’ng do chi la nhfmg

.....

khong mat qud nhiéu thm gian. Baz todn sé dé hon néu dé bai chi yéu ciu tim Mzn hodc Max cua
biéu thirc [2a+b—2C+7|.

Cho ba s6 thuc duong a,b,c thoa man a’+b”+c*-2a+4b-6¢c=10 va a+c=2.
Tinh gid trj biéu thitc P =3a+2b+c khi Q =a’ +b*+c*—14a—8b+18c dat gid trj 16n
nhat.
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A. 10. B.-10 . C.12

Loi giai
Chon D
Goi (S) 1a mit cau tam |(1—2;3), ban kinh R =+/24. Khi d6:
(S):x*+y*+12°—2x+4y -6z =10.
Goi (P) la mit phang c6 phuong trinh X+ z =2 va diém K (7; 4 —9).
Véi M (a;b;c).Theo gia thiét ta c6: M E(S) va M e(P):> M e(S)ﬁ(P).

=12 .

=i

Hon nira:
Q=a’+b’+c*~14a-8b+18c=(a~7) +(b—4) +(c+9)° ~146= KM? ~146.
Bai toan tré thanh: Tim M ndm trén dudng tron giao tuyén cia mat cau (S) va mat

phang (P) sao cho KM 16n nhat.

(P) 6 VIPT fi=(L0;1).

X=7+t

Goi A la duong thang qua K vavudng goc (P)=A:jy=4
z=-9+t
Goi H 1a hinh chiéu ctia K 1én mit phang (P)=H =AN(P)=H(9;4,-7).
Ta cé: KM? =KH? + HM?, ma KH khong ddinén KM 16n nhat khi HM
16n nhat.
X=1+t
Goi d 1a dudng thang qua | vavudng goc (P)=>d:qy=-2 .
7=3+t
Goi J 1a tam duong tron giao tuyén cua (S) va (P)=J la hinh chiéu caa | 1én (P)
=J=dn(P)=J(0,-2;2).
X =3t
Phuong trinh duong thang HJ 11y =-2+2t.
7=2-3t
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Cau 24.
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Goi A, B la cac giao diém cua HJ va (S) = A(—3; —4; 5), B(3; 0; —1).
Ta c6: HA=4422 > HB =2/22.
Vay MaxHM =4+/22 < M = A(-3;-4;5). Khidé: P=3a+2b+c=-12.
Cho phuong trinh x* +ax’ +bx* +cx+1=0 c6 nghiém. Gid tri nho nhdt P =a’ +b* +c?
bang
A. 2. Ei C.g. D. 4.
3 3
Loi giai
Goi X, la mét nghiém ctia phuwong trinh x* +ax® +bx* +cx+1=0(*).
= X, +ax; +bx’ +cx, +1=0=ax] +bx} +cx, = —x; —1.
Theo bat dang thitc Bunhiacopxki ta cé:
X417 = axt+bx’4cx, < at4+b ¢t X+ x+x

4 2
+1
= a’+b’+c? 2% (%, =0 khong la nghiém ctua phuong trinh (*) ).
X0+XO+X0
?+1°
Patt=x’(t>0) tacé a’+b*+¢* > —nn——r.
) £+t -t
2
pat ft=——(t>0
' t3+t2+t( )
oy A0 44t O+t — 2041 34241 t410(@t -1 t+1°t—1 t'41
= = = =
£t 4t £t 4t £t 4t
Bang bién thién:
¢ —0 -1 0 1 +x
f [ﬂ + 0 - - 0 +
S / /
//// /////;/;f,/ H-oo +x
/ /
R S S IO \
S S S S S S S S
//////// S S S S s N\
S S S S S S S AN
SS S S S S S S S S v A
S S s S 3

, A A 4 .
T bang bién thién ta c6 min f t :g khi t=1 = a*+b*+c? Zg.

0-+o0
Khi a:b:c:% thi & +b? +c? :g va phuong trinh X' +ax® +bx® +cx+1=0 c6
nghiém X, =1.

Vay gié tri nho nhét P = a® +b? +¢* bing % .
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Cau 25. Biét hai ham s6 f(x)=x’+ax®+4x—2 va g(x)=—x"+bx*—2x+3 c¢6 chung it nhat mot

Bail:

diém cuc tri. Tim gia tri nho nhat cta biéu thic P = |a| + |b|

A. 32, B. 6+/2. C.6. D.3.
Loi giai

Chon C

Taco f'(x)=3x"+2ax+4 va g'(x)=-3x"+2bx—2.

Vi f(x) va g(x) c6 chung it nhat mot diém cye trinén f'(x)=0 va g'(x)=0 c6 chung

~3t* -4
2 a=
A 3t°+2at+4=0 ot
nghiém la t. Suy ra , & ,
3 obt-2=0 | 3P+2
2t
2 2 2 7
Tacé P=|a|+]b|= 3t 4|+ 2 M +3_, |t|+i > 6. (bat dang thirc Cauchy)
2t || a2t It It
D&u bang xay ra khi va chi khi |t|=ﬁ<:>t =+1.
Vay minP =6.
BAI TAP BO SUNG

Cho céc so thuc a, b, ¢ thudc doan [1;3] va théa man diéu kién a+b+c=6. Tim gia tri
a’b® +b%c® +c’a® +12abc+72 1

16n nhat cta biéu thite P = —=abc
ab+bc+ca 2
Loi giai
Ta cé: (ab+bc+ca) =a?b? +b’c? +c?a® + 2abo(a + b+ ¢) = a?b? + b%c? + c?a® +12abc
(a+b+c)

bat x=ab+bc+ca< =12

Ta cé: a,b,c e [1;3]= (a-1)b—1fc-1)> 0= abc—(ab+bc+ac)+a+b+c-1>0
=abc-x+5>0=abc>x-5

Lai c6: (a—3)b-3)c—3)<0=abc-3(ab+bc+ca)+9(a+b+c)-27<0

= abc <3x—27.Do do: 3x—27>abc > x-5=2x>22=x>11.

2 2
Taco: P=2 +72—labcsx +72—1(x—5)=5+7_2+§
X 2 X 2 2 x 2
Xétham s () =<+ 7242 xe[1112]
2 X 2
Taco: £'(X)=2 15 <0vxeit12] nén P<F(0 < fA) =20

A 160 . .
Vay max P =1 khi a=1b=2;c=3
Nhan xét: Day la bai toan rat hay. Ta phai dung hai [an gia thiét ciia cdc bién
a;b;c e [1;3] dé' tim ra mién gid tri ciia x =ab+bc +ca va dinh gid dwoc P thong qua biéh x.
Ciing tir bai todn trén phdi chang bang viéc danh gid diéu kién ban ddu chiing ta sé gidi quyét
dwegc mot 16p cdc bai todn dang nay bang cdch dwa vé ham s6'mét bién, chinh vi vy qua chuyén
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Bai 2:

Bai 3:

>

dé nay tdc gid mudn ren luyén cho hoc sinh kij ning gidi todn cyc tri bang phwong phdp don
bién.

Cho x,y,z e [1;2]. Tim gia tri 16n nhat cua biéu thirc

2(xy + yz + 2x) 8 y+z+4
= —+ —
xyz +2(2x+y+2z) 2x(y+z)+yz+4 . Jyz+1
Loi gidi

Vi x, y,Ze[l;Z],nén ta co
(x=1y—-2)z-2)20= xyz+22x+y+2)=>2(y+2)x+yz+4
Dau bang xay ra khi x=1 hodc y=2 hodc z=2.Do d6

2(xy + yz +2x) 8 y+z+4 2x(y+z)+yz+4+yz+4 y+z+4
A< + - = -
2x(y+2)+yz+4 2x(y+z)+yz+4 Jyz+4 2x(y +2)+ yz +4 Jyz +1
yz+4 y+z+4 yz+4 y+z+4
A<l - <1 -
+2x(y+z)+ yz+4  Jyz+1 +2(y+z)+ yz+4  Jyz+1
A<l yz+4 _2yyz+4

yz+4\/ﬁ+4 \/E+1
Pat t=./yz; te[1;2]

2
Xét ham s3: f(f) =1+ T+ % _2t+4

(t+2) t+1
(:11_22)33 + ( +21)2 2 % + % >0, nén f(t) dong bién trén [1;2].
Suy ra A< f(t)< f(2) :_%

véi te[1;2]

Tacod f'(t)=

Vay maxAz—% khi x=Ly=2z=2

Cho cac s6 thwc khong am g, b, ¢ thoa man a<1,b<2,c<3. Tim gia tri 16n nhat cua
biéu thirc

2(2ab+ac+bc)+ 8—b . b

1+2a+b+3c b+c+b(a+c)+8 12a2+3p2+27¢? +8

Loi giai
Ta c6 12a® +3b? +27¢? = [3(4a” +b? +9c?) > 2a+b+3c (1)
Mt khac 2a+b+3c—b—c—-b(a+c)=(a+c)2-b)>0
=2a+b+3c>b+c+bla+c) (2
Lai c6 2ab+ac+bc—b—c—b(a+c)=(b+c)a-1)<0
= 2ab+ac+bc<b+c+b(a+c) (3)
Tir (1), (2), (3) ta duoc

- 2[b+c+b(a+c)]+ 8-b b
“1+b+c+b(a+c) b+c+b(a+c)+8 b+c+b(a+c)+8
B < 2[b+c+b(a+c)]+ 8

“1+b+c+b(a+c) b+c+b(a+c)+8
batt=b+c+b(a+c)=0<t<13
2t

Xét ham s8 f(t) =— + 8 site [0:13]
t+1 t+38

TIM GTLN, GTNN CUA HAM NHIEU BIEN e




Bai 4:

Bai 5:

>

2 8  2(3t+10)6-t) B

P () (O (1 )
16 47

f(0) =1, f(6):7' f(:|_3):Z

Tl‘rd(')suyraBSf(t)S?:maxB:§datdu’(_)‘ckhiazl,b:ZC:%
Cho x, y, z la cac s6 thic duwong thdoa man y+z=x(y2+22).T‘1m gid tri nho nhét cua
(R SR S 4
@+x) @Q+yf @+zf @Q+x)1+y)i+z)
Loi giai

biéu thirc P =

Tir gia thiét ta cé: X(y+2) <2x(y? +2%)=2(y+2) = y+2< 2

X
1 2\ ([1+x)
2 F<Zl2+ 2| =
(2+y+2) 4( +Xj =

1 N 2 N 4
1+x) @Q+y)l+z) @+x)N1+y)l+z)

Do d6: (1+y)l+z)<

Al

Ap dung bat dang thiec Cauchy ta cé: P >

2x*+1 42X +6X° +x+1

P> + =
@+xy  (@+x) (1+x)’
3 2
Xét ham s6: f(x) = 2X T OX T x+1
(1+x)
Ta co: f'(x) = 2(5)(_}) =0 x:l_
(1+x) 5

Lap bang bién thién ta dugc: P> f () > f(lj _ 9

' ' 5) 108

Vay gid tri nho nhat ctia P bang % Khi x =%, y=z=5.
Cho a>b>c>0. Tim gia tri nho nhét cua biéu thirc

P=(a2+b2+c2—ab—bc—ca L -+ 1 -+ L -

(a-bf (b-c) (c-a)
Loi giai

Nhan xét: Gia thiét da cho chinh la goi y cua bai todn. Cach lam gidm bién so quen thugc la dat
a=c+x,b=c+y=x>y>0
Khi dé:
a?+b*+c?—ab-bc—ca=(c+x)’ +(c+y)+c*—(c+x)Nc+y)-(c+y)k—clc+x)

=X*+y?—xy

1 . 1 1 1
Do d¢ ta viét lai P dudi dang P:(xz—xy+ yz{ 5 +—2+—2}
(x=yf y* x
Nhw vdly vdi cich dat dn phu nay, ta da lam giam s6'bién cia P thanh hai biéh.
Thdm chi la P la dong bdc giiva x va y. Ta chi viéc dat dn phu quen thudc
1 1
5 +t_2+1}: f(t);

-7

Dat t:5>1 ta dwoc P:(tz—t+1{
y

Xét ham f(t) trén (L;+0) ta co:
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f'(t):(2t—l){ﬁ+tlz } { }
)+t(t-1

f,(t):(Zt—l)[ (t-1)+t(t ] t+1jt3 =y

Cach dat nay kha phikc tap. Ta co the dgt theo cich khdc sau day

Patt=2+Y = t>2.Khidétaco
y X

p=(1_1+1j[ ul _y_y}(_zlj;_z
y  xJx=y) y* x y x )X, ¥Y_, ¥y x

I O SR T
P=(t-1 2+tj_ - = f(t)

Xét ham f(t) trén (2;+o0) ta dwgc:In f(t) =3In(t —1) - In(t —2)
f')y 3 1 2t -5

THO -1 t-2 (-1)t-2)
Lopy= @Yy g e

(t-2y 2

Lap bang bién thién ta dwgc P = f(t) > [g) _ 2l

Dangthucxayrakhlvacmkhl e 4 t=g:>X:2y:>a:b+d:C+2d,Vd >0
y X

Vay gia tri nho nhat cua biéu thiee P la %T7
Bai6: Cho x,y,z>0;xyz(x+y+2)=20. Tim gid tri nho nhat ctia P = (x+ y)(x+2)+ yz’
Loi giai

Nhin xét:Co mgt chii y quan trong ciia bai 6 la mgt phép bién doi nho

2 20
(X+y)X+2)=X+ Xy +x2+yz=X(X+y+2)+Yyz="—+Vz

yz

Nhuw vdy bién méi dwoc hinh thanh.
Ditt=yz>0 suyraP :%+t+t2 =f(t).Xét f(t)=t> +t+$ trén (0;+o0)

_ 2
Tac6: /() =2t + l_QZZt +tt2 20 _(t 2)(2tt2+5t+10)

Lap bang bién th1en tasuyra f(t)> f(2)=16

=0st=2

, . . o [xyz(x+y+z)=10 (x=y=2
Do do P =16. Dang thttc xay ra khi va chi khi =

yz=2
. {X=y=2
Két luan: minP =16 <

z=1
_|a b b—c c—a|
| ¢ a b |

Bai7: Cho a,b,ce [% ;1] Tim gia tri 16n nhat cua biéu thic P

Loi giai
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Nhin xét:Khi gdp bai todn trén, ta chuwa thé' tim cich phd gid ddu gid tri tuyét doi. Do vdy cir

thir quy dong va tich tung ra xem c6 gi dic biét khong. Béi vi lwu v rang: khi cho

a=b,b=c,c=a= P =0.Nén sau khi bién d6i chic chin sé chira nhan tir (a—b)b—c)c—a)

Do dé: P — |ab(a—b)+be(b—c)+ca(c-a)| _|ab(a—b)-bc(a—b)+be(a—c)-cala—c)
abc || abc

b_ I(a—b)(b—c)(c—a)I

abc

~ A .2 2 1 A? - A \ A, ~ .7 . A Ao
bén day ta gia st > <c<b<ac<l dé muc tiéu lam mat dau gia tri tuyét doi.

a-b)b-c)c-a)
abc
Nhén xét rang cé mot phép bién déi lam gidm bién s6'mot cich don gidn la

o

a
X=—
Dit: E:lsySXSZ
y = —
c
Tacéd: P= (x=yNy=2fx=1) _ X_l.{x +1—[y+ﬁﬂ = f(x;y)
Xy X y
Muc tiéu viét nhu trén la dao ham theo bién y (hoac bién x).

-1
f,(6y)= %.[—H%) = fi(xy)=0c y=Vxe[LX]
Lap bang bién thién ta thu duoc

P=f(xy)< fxvx)= = xhx -1l _ (¢ —t)(ttzl)(tz—l),t _Jx el

Xv/x

hay p< =1 +1) 1132& g

Xét ham g(t) trén (1;4/2) ta c6: In g(t) = 3.In(t—1)+ In(t +1)— 2.Int
i 2 2 2 2

:>g(t)= 3 N 1 _3=3t +3t+t°—t—-2t +2=2t +2t+2>O;Vte(1;\/§)
gty t-1 t+1 t (t—1)t+1)t (t—1)t+1)t

Tir dé ta cb g(t)£g(\/§): (‘/E_l);(‘/z”): (‘/52_1)2 .
Nhu vay P < g(t)SM

2
. , ly=+/x X=2 a=2c J2 1
Dang thirc xay ra khi = = < (abc)=|1,—:;=
& g {tzﬁ:ﬁ {Y=~/§ {b=0~/§ bie) [ 2 2
Vay maxP:@fc(a;b;ck[l;ﬁ;E]

2 2

Cho a,b,c >0,a2 +2b? <a’?. Tim gié trj 16n nhét ctia P = % T % ~(c-1y

Loi giai
Nhdn xét: Gid thiét chi cho dit li¢u lién quan t6i a, b dix khong dw dodn duwoc diang thikc xdy ra
nhing ta van c6 thé’khai thic dwoc gid thiét bang bat ding thite Cauchy-Schwarz véi muc tiéu
la chi con bién c.
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Bai 9:

Bai 10:

>

cx cy) (c& c2Yx y?
Tacd: | ——+—= | S| S5+— | 5+75
Xxb ya Xy Ab® a

2
a?
Nhu vay ta phai chon x> =1, y* =2

2 2
Dodétacé: P=S+ S (c-1f< | S+ & i+£2 —(C—l)ZSC\/E—C2+2C—1
b a 1 2 a 2

b2
= Ps-cz+[2+§Jc—1: f(c)

Tt thiét a% + 2b? <a’h’ < biz +=-<1

Xét ham s6 f(c) trén (0;+o0) ta co: f'(c) =—2c+ (2 + ?] = f'c)=0=c=1+ @

\/éj[ \/EJZ G
= 1=+
8 2

Lap bang bién thién ta suy ra: P< f(c) < f [1+ e 1+-—

4
Vay maxP:g+§<:>a:\/E,b:§,c:l+§

Cho a, b, c la cac sd thuc thdéa man a,c>1b > 2. Tim gia tri nhd nhat ctia biéu thic
2 2
b_ a(b+c)+ c(a+b)+ 3a+c) +2b*+8

b+2c b+2a 4(3+ac)
Loi giai
Tacd (1-a)2-b)>0<2-2a-b+ab>0<2a+b<ab+2
1 1 :>c(a+b)>c(a+b)

b+2a ab+2 b+2a ab+2
alb+c)_ alb+c)
b+2c  bc+2

Tuong tw ta cé

Lai c6
3(a+c) +2b? +8:2[(a+c)2 +b2J+(a+c)2 +8>4(a+ch+4ac+8=4(ab+ac+bc+2)
c(a+b)+ a(b+c)+4(ab+bc+ca+2)

P>
ab+2 bc+2 4(ac+3)
ac+bc ab+bc ab+bc+ca+2j
= +1 |+ +1 |+ -2
ab+2 bc+2 ac+3
=(ab+bc+ca+2 t 1 _229(ab+bc+ca+3)_2
ab+2 bc+2 ac+3 ab+bc+ca+7
Xét ham s f(t)=M—2=7—£ mét:ab+bc+ca25:>P27—£:E
t+7 t+7 5+7 4

Vay min P = % < (a;b;c)=(1272)
Cho cac s8 thuc x,y,z €[01] va z=min{x, y,z}. Tim gia tri nhé nhat ctia biéu thtrc
2
I:>:(y+z) Loyz+l 2
Vx+z  Jyly+z) xy+xz-yz
Loi giai
Vi nhiing bai toan c6 diéu kién ban dau x,y,z e [0;1] chung ta sé tim cach khai thac no,

duw doan diémroila z=y=1,z=0
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Bai 11:

Bai 12:

>

~ 7. 2 4 7 2 x A \ 2 7 A2 .
Hon nta v6i ————— c0 chtta Xy + Xz — yz ¢ mau, day la hang ti c6 thé goi y cho
Xy + XZ — yz

chung ta don bién vé xy + Xz —yz.
2 (y+2f _xly+2f  K(y+2f

Ta cd xe|01| su ra\/;ZX; = >
(0] suy Ix+z  Ixdx+z  Ixdx+z

1 2
>
vAB A+B

A=B>0. Vi du doan diém roi z=y=1z=0 nén kha ndng x=x+z va y=y+z la

Ap dung bat dang thiic Cauchy ta duoc . Ddu bang xay ra khi va chi khi

hoan toan c6 thé xay ra.

Xly+zf a0 v 2 (yz +1) 2

Taco: ———=2=2X\y+12). > >(yz+1

N ey R A PG e Bl L
2 2 2 2

Do d6 p > 2 (y+2) +2(yz+l) N 2 2(xy+yz+xz+l) N 2
2X+ 12 2y +12 XYy + XZ —yz X+Yy+2 XYy + XZ —yz

V6i diéu kién x,y,z €[0:1] ta ludén cé

Q- x)1-y)1-2)>0 > Xy + Y2+ X2 +1> XyZ + X+ Y+ 2= X+ Y +2

2y +12

Suyra P>X+y+z+———
Xy + Xz — yz

Ap dung bat dang thiic Cauchyta c6
X2+ (y+z2f 2 2x(y+2)= X2+ y? + 2% > 2(xy + x2 — y2)
Ma x,y,z€[01]= x+y+z>x* +y* + 22 > 2(xy + xz - yz)
:>P22(xy+xz—yz)+—2 >4
Xy + X2 — yz
x=y=1
z=0
Vay min P =4 dat dugckhi x=y=1x=0
Cho cac s8 a,b,c €[0;1]. Tim gia tri 16n nhat ctia bidu thiec
a b c
= + +
1+bc 1+ac 1+ab

D4u bang xay ra khi va chi khi {

+abhc

Loi giai
Khong mat tinh tong quat ctia bai toan, ta c6 thé gia st 0<c<b<a<l
Tacod P=—2+ b +— % tabcs< L + b +— % ibo<hbe+ L +b+c
1+bc 1+ac 1+ab 1+bc 1+bc 1+bc 1+bc 1+bc
Tt gia thiét ta duoc (1—b)(1—c)20<:>1—bc2b+020<:>1b+bc <1
+0C

Suy raA<bc+1+ .Patt=1+bc =1<t<2.Xét ham s8 f(t)=t+%;te[1;2]

1+bc
Tacd f'(t) :1—%2 >0Vt € [L,2] suy ra f(t) dong bién trén [1;2] = f(t) < f(2) = g
Vay gia tri 1on nhat cua biéu thire P la g khia=b=c=1

a’ +b’ +2ab
¢’ +4(ab+bc+ca)

Cho cdc s6 thuc a,b,c e [1;2]. Tim gia tri nho nhat ctia bidu thikc: P =

Loi giai
Ap dung hé qui 1(a+b) >4ab
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Bai 13:

Bai 14:

>

a’+b’+2ab (a+b)
2 - 2 2
¢’ +4(ab+bc+ca) c®+4c(a+b)+(a+b)

Do a,b,ce [1'2] nén a+b=0, chia tr va miu ctia M cho (a+b)’ ta dwoc:

Tacd P= =M

1 )
01 .
( j ( j T a+th
a+b a+b

V01abCG[l,2]Vat——:>te 1 . Xét ham s6 f(t)—;trén E;1
4 | | 4
Tacod f'(t) =ﬂ <0, Vte [l;l} = f (t) nghich bién trén F;l}
(t2 + 4t +1f 4 2

1 1
= f(t)>fQ)==vt 1|hay P>~
2 1= givte| 31 |hay P2g

Vay MinP = %, gia tri nho nhat dat dwgckhi a=b=1va c=2

Cho céc s8 khong am a4, b, ¢ thoa man ¢ >0 va a’+b® = c¢(c—1). Tim gid tri nho nhat cta
2 2 2
o +b*+
bieu thitc: P = LCZ
(a+b+c)
Loi giai
Nhdn xét: tir gia thiét ta nhdn thiy cic bién a va b ¢d tinh chidt doi xieng, do dé dé giai bai todn

2
ta sir dung a* +b’ 2@
(a+b)z+cz (sz+2
Ta co: P> ( 2b 3 =~ C > vic>0
a c
T 2[a+b+1j
c

Byl

4 4
Ttr gia thiét ¢ > 0va a®+b? = c(c —1) st dung danh gia trén ta thu duoc

V6i hai s6 thuc x, y tuy y, tacd X° —xy + Y’ :%(X+ y) (x+y).

3 3
02:c+¥+b3=c+@+bk¥—ab+w)2c+g%§l22 og?ﬁlzzosisgsl
2
it t=2"L 5 0<t<1 (viab=0 va c>0). Khidé P>t—+22
c 2(t+1)
Xét ham so f(t):l trén [01], tacd f'(t) = —— -2 <0, vtelo]]
2(t +1) (t+1)

Do d6 f (t) 1a ham s6 nghich bién trén [0:1] = f(t)> f(1) = g, vt e[07]
Hay P > g, Va,b,c>0 thoa man ¢ >0va a*+b® =c(c—-1).

Vay MinP = g, gia tri nho nhat dat dwgc khia=b=2%c=2

Chox,y,z>0 thod man x+y+z>0. Tim gia tri nhoé nhat cua biéu thirc
x*+y®+167°

P=
(x+y+z)

Loi giai
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Bai 15:

>

3 3 3
et e
X+y+1z X+Yy+1z X+Yy+1z

3 3 3 ’
. A ) , X y 1 X+y 1 Z

+ 2| ———| =—|1-
ApdunghgunZtaCO (X+y+2) (X+y+zj 4(X+y+zj 4( X+y+2]

3 3

1 z

Do déPZ—(l— j +16( J .batt= Z :te[o;l).
4 X+Yy+12 X+y+12

X+Y+12

Khi 6 P > %(1—t)3 +16t>. Xét ham s8 f (t) = %(1—t)3 +16t* trén [0:1)

1
) B tz—e[O;l)
Ta ¢6 f'(t)zlggtf#:f'(t):o@ ,
t=—=¢(01
~[0)
A 1os P 1) 16 16
Lap bang bién thién suy ra f(t) > f 9] 81’ vte[ol) = P> f(t)zﬁ

Vay MinP = g , gid tri nhé nhat dat duockhi x =y =4z

Cho x, v, zla ba s8 thuee thudc doan [1;2]. Tim gid tri nho nhat ctia biéu thic

b (x+yy
2x+y+2) —2(x2 +y?)-2

Lot gidi
Nhin xét: Ta chi ciin bich doi 2(x+y+ 2 —20¢ + y?)— 22 = 22 + 4(x + y)z + 4xy
2 2
Tach P (x+y) __ (x+y)

2Ax+y+zf -2 +y?)-22 22 +A(x+y)z+4xy

x yY
(x+y) P
Ta c6 4xy <(x+y).Do dé P> =

2 2 2
22 +4(x+y)z+(x+y) 1+4(X+yj+(X+YJ
2z z2) \z z

X 2
bat t=—+X,v‘1 X,¥,Z thudc doan [1;2] =t e [1;4]. Khi d6 ta cé Pzt—z
7 1z 1+4t+t

t2
Xétham f(t)=—— trén |14
® 1+ 4t +t° [1:4]

At? + 2t

Ta cé f'(t)z(—

= = f'(t)>0, Vte[4]. Suy ra f(t) 1a ham s& dong bién trén
1+4t+t )

[L4].Do d6 f(t)> f() = %, Vte[L4] hay P> %, vx, Y,z €[1;2]

. 1 , . .
Vay MinP = Y gia tri nhé nhat dat dwockhi x=y=1va z=2
2 2

, , .1 o , VT ,
Bai 16: Cho cac sO thuc a,b,c>0 théa man — =—+— . Tim gid tri nho nhat cta biéu thic

c® a’ b*’
a b c
+ +

P=
b+c a+c Ja?+b’+c?
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Bai17:

Loi giai

, y=%:x,y>0 (vi a,b,c>0) khi d6 biéu thic P tro thanh

X y 1
= + +
y+1 x+1  [x21y?+1

4 A% ) o A7 1 2
Bién doi gia thiét C_2:¥+b_2 ta thu duoc
1 2 2 1 ¢t ¢ 1 1 1 55 Ao o
=t e = el e Xy =2+
¢ a®> b* "2 a b 2 x* y? y ( y)
2

2
Ta co x*y? :2(x +y2)2(x+ yf =Xy > x+y

va X+ Y2 +1=(x+yf —2xy +1<(x+y) —2(x +y)+1=(x+y-1] (1)
Talaicd (x+y)f 24xy24(x+y)=x+y>24  (2) (vixy>0)

T (1) va(Q) =X +y* +1<x+y-1

Bién doi biéu thitc P, ta thu dwoc

P+2=— 41+ 41+ L :(x+y+1)[ 1 1 ]+ 1

y+1 x+1 X2 +yi+l x+1 y+1) x*+y*+1

Tt hé qud 3, ta c6: P+2> (x+y+1) 4 + 1 =>P>2- 4 + 1
X+y+2 x+y-1 X+y+2 x+y-1

D&t=x+y:>t24.DodéP22——£—+—£—
t+2 t-1

7 \ ~ 4 1 A
Xéthamso f(t)=2———+— trén [4;+oo)
t+2 t-1
3t(t-4)

Taco f'(t) = >>0, Vte[4+o) va f'(t)=0t=4 (Vi t €[4;+n))

(t-17(t+2)
Suy ra f(t) 1a ham s6 dong bién trén [4;+o)

= f(t)> f(4):§, Vt € [4;+00) hay P > f(t)zg

Vay MinP = 2 gia tri nho nhat dat dwoc khi a=b=2c

Cho céc s0 thuc duong x, y, z thay doi thoa man diéu kién x+2y—z>0. Tim gia tri nho

nhét ctia bidu thite:P=— X ¥ X+2Y
10y+z Xx+y+z 2x+3y
Loi giai

X+Yy+2Z<2x+3y
10y +z < x+12y

X N y +x+2y2 X N y +x+2y
10y+z Xx+y+z 2x+3y x+12y 2x+3y 2x+3y

Ta co x+2y—220<:>z£x+2y<:>{

Do d6 P =
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X X
3 — —+3
=P2> X +X+y:Xy +yX
X+12y 2x+3y X192 2%X.3
y y
Datt=X=t>0.Khidé P>t 4+ 73
y t+12 2t+3
Xétham s6 f(t) = ——— + "> trén (0;+o0)
t+12 2t+3
1ot 3 t =2 e (0;+)
Taco f'(t) = - = f't)=0 (t+12) =4(2t +3) =
O=C2F e = | ©=0= (r12) =423 t=2 ¢ (010

Lap bang bién thién suy ra f(t) > f(2) = g , Vt e (0;+0). Suy raP > g .

Vay MinP = g, gia tri nho nhat dat dwgc khix =2y,z=4y.

Nhan xét ta c6 thé'coi P la ham cia z va x, y Ia tham s6'va xét ham P(z) trén (0;x + 2y |

Bai 18: Cho cac s thuc dwong a, b, ¢ thay d6i thoa man diéu kién a>b,a>c. Tim gia tri I16n
a b c
+ +
5a+b+c) 5a-2c 5a-2b
Loi giai
C

nhat caa biéu thirc: P =

Via>0 dodd P= + +

a
5(1+b+cj 5-2.5 5-2°
a a a a

b
1 a
—-2.
= x,ye(01] viab,c>0vaaxhaxc.

1 X y
+ +
51+x+y) 5-2y 5-2x

Khi d6 biéu thitc P dwoc viét lai nhw sau: P =

#+(2x+2y—5 1
51+ x+y) 5-2y 5-2x
1 1 4

+ >
5-2x 5-2y 10-2x-2y

=2P-2=

va 2x+2y-5<0,Vx,y (0]

Ta co

4

+(2x+2y—5)—10_2x_2y

Dod6 2P-2<———M—
51+ x+y)

2 5)

+ J—
51+x+y) 5-x-y
Dat t=x+y=1te(0;2]vi x,y e (0:1].

2 5)

—~ 1
5(t+1)+5—t

2 s
> _1tren (02
5(t+1) 5-t ren (0:2]

1

hay P <

Khiddétacd P<

Xét ham so f(t) =
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Bai 19:

Bai 20:

>

25(t+1) —(t-5  24t* +60t
5t+1°(t-5¢  5(t+1)7(t-5)

Tacod f'(t)= > >0,vte(0;2]
Do dé f(t) 1a ham s0 dong bién trén (0 2]:> fO<f(Q== Vt € (O 2]

11 N
hay P SE,Véi moi a,b,c >0thoa man diéu kién a>b,a>c.

11 , .
Vay MaxP = X gia tri l1on nhat dat duwoc khi a=b=c

Cho ba s6 thuc dwong X,Y,z théa man 0<x<y<z. Tim gid tri nhd nhat ctia biéu thuc:

p_ x°z . y* N 2° +15%°
yz(xz + y2) zz(xz + y2) NG
Loi giai
3
(Xj (y] , a,b,c>0
Ta co P=Xy y XZ y (Zj +§ D“ta—l;b:%,c= =Jabhc=1
S 2208 y c>1
y z Yy z X
3 3
Dodé: P=—2 4 b +c2+E
a+b a+b c
Apdl.mgh_équdZ,tacc')P2M+C2+E=CZ+E
a+b c c

Xét ham so f(c) :CZ+% trén (L+o0). Taco f'(c) = 2C—:(L:—§:> f'(c)=0=c=2
Lap bang bién thién suy ra f(c) > f(2)=12,vce (1'+oo)

Vay MinP =12 gi4 tri nho nhat dat duoc khl B \/_ 2 hay 2x= y\/_ =z
c=2

Cho a,b,c la cac s6 thuc duwong thoa man va—c++b-c = ‘/a_b . Tim gi4 tri nhé nhat
c

S em 1, a b C c?
cuia biéu thirc: P = + —
b+c c+a a+b a“+b
Loi giai

Dit a=xc;b=yc;(x,y>1)

Thay x =1 vao gia thiét ta c6: Vb—c =+/b = ¢ =0 (khéng thoa man gia thiét)
Tuong ty y =1 cling khong thoa man .

= x>1y>1 thay vao gia thiét ta cé:

Ix=1+[y-1=fxy & x+y-2+2/(x-1)y-1) =xy
& x-x—-y+1-2(x-1(y-1) +1=0 = (Jx-1(y-1)-1f =0
<:>\/(x_—1Xy_—1§:1<:>xy:x+y22\/_:>xy24
Mat khac
X y 1 1 x° y? 1 1

P= + + = + + + 5
y+1 x+1 X+y Xx°+y XYy+X Xy+y X+Vy (x+y) —2Xy
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(x+y) 1 1
+ + .
2xy+X+y  Xx+y (x+y) -2xy

Hay P>ﬁ+i+ 1 :(XY)s—_Z(Xy)2+3>gy—3
~ 3 Xy x2y2 —2xy 3[(xy)2 _ 2ny
t3—2t>+3t-3

3(t> - 2t)

=P>

batt=xy;t>4,khidotacoP >

3 2
Xétham s f(t) = v- 2t2 373 en [4;+00)
3(t> - 2t)

t' -4+t + 6t -6 _t°(t—4)+t* +6(t—4)+18
3(t? —2tf 3(t? - 2tf
41

Suy ra ham s8 f (t) dong bién trén [4;+). Do d4: [r4T_1in) f(t)=1(4)= 4

Taco f'(t) = >0,vt>14

Vay minP:% khi x=y=2 hay a=b=2c

Bai 21: Cho a,b,cla cic s6 thuc duong thoa man: a>b>c. Tim gia tri nhd nhat cta biéu thac:

T o (a2 +c?Wab+bc+ca

~ abcla+b+c)

Loi giai
bat a=xb;c=yb=0<y<1<x
Khidé T :(x2+y2 X+ Y+ Xy >(x+ y )X+ y+xy

xy(x+y+1)  2xy(x+y+1)
1
P4t S = x+y;P = xy v‘1O<y£1£x:>{(sx>_1)(y_1)goz>0<PSS—l
3 ss+P) ., $*(2s+P)
Pit f(P)=—"""L tacd f'(P)=—""""2<0,vPe(0;S-1
3t HP) 4P%(S +1) aco T'(P) 4|33(S+1)2< e ]
Do d6 f(P) 1a ham s& nghich bién trén (0;S —1]
4 _ 4 _
= f(P)= f(3—1)=LS%),VP€(0;S—l].Xéthémsé’ g(S):wvéiS>1
4(s? 1) 4(s? -1f
_ 2 _1)e3
Ta co g'(S)z(S 2)2(?8;21?3 1)8 =0'(S)=0=S5=2 (vi S>1).

Tt bang bién thién suy ra 9(S)>9(2) = g VS e (1;+oo)

Dodc’)tacéTz\/f(P)2\/9(8)2\/9(2):%.

Vay MinT = , gia tri nhé nhat dat dwockhi x=y=1hay a=b=c

2
V3
Bai 22: ChoX, Y,z la cac s6 thyc dwong thoa man: X* +y° +z* =1. Tim gid tri 16n nhat ctia biéu

3,,3 3,3
th¢c: P= xy2 yzz_x y +3y32
1+z° 1+x 24x°z

Loi giai
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Nhén xét: Bai 22 khi ta thay gid thiét x* +y* +2° =1vao biéu thitcc P thi P la mot biéu thiec
dong bdc. Tuy nhién néi chi sir dung cic bién doi dai so'thi ta vin chuwa lam gidm s6'bién ciia biéu
thirc. Ta cin st dung cic hé qua dé'danh gid biéu thirc

Xy ¥ _ Xy + yz
1422 1+x° (C+22)+(y*+22) (C+y?)+ (2 +2?)
Xy . ¥z o Xy yz

= < +
1+2° 1+ 2 (¢ +22)y2+22) 2 +y? )¢ +22)
2 2 2 2
Xy2+ yZZ SE 2X 2+ 2y 2 +l y + : 2
1+z° 1+Xx° 4\(x°+2° z2°+y X

4
2 2
_xy2+ yzzsl 1+ Zy >+ y <
1+z° 1+x° 4 Z°+y° X+

Ta cod

v o, oy 1, 1(1 zj

1472 1+xX° 4 8 X

Xy +y'2’ 1 (xy+yz) (y yj
4

1
X322 4 X3 zZ X

Talaico x°y® +y°z® > %(xy+ yz)' =
X°z

3
Vay P< += (y yj (X+Xj.£)étt y+y:>t>0(v1xyz>0)
4 8 9%\ z Z X

Z X X
Khidé P<t+ii—Lyp
4 8 96
1 1 1.,
Xéthamso f(t)==+=-t——t° trén (0+oo)
4 8 96

Ta c6 f'(t)zé—siztzz f')=0=t=2 (vit>0)

Lap bang bién thién suy ra f(t) < f(2) = % ,Vt e (0;+oo)hay P<f(t)< %

Vay MaxP = % gid tri 16n nhét dat duoc khi x =y = 7 = %
x)' Yz
Bai 23: ChoX, Y,z la cac s6 thuc duong thoa mén(;] + (%) + 3 = S +2
2y? 27° 3z

Tim gia tri 16n nhat caa biéu thiee: P =

+ —_
X*+y* Yy +7* 2x+1z

Loi giai
Ttr gia thiét ta cd

X x ) g x ) Yoy x z X x\*  z
—+2:(—J +(lj +—22 (—J (lj +—= (—) +—:>—+222(—j +—
2 y z X y z X z X z z X
Détt:§:>t>0(v‘1 X,2>0).

Do c’[ét+222t2+%<:>2t3—t2—2t+1$0<:>(t—l)(t+1)(2t—l)£0<:>%stsl

Taco P= 2 + 2 .3

2 2 X
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Nhan xét: i.lziw 5Sl:>§.lﬁl. Mat khac x,y,z>0:>—,l>0

yz z z y z y ¢
Dodé ———+—— 2 =2

X\ (yj 1 1+ XY 1%

y 7 y z z

4 4 ~

Vay P < 4x_ x3 _4 3 .Xéthz‘mnsé1‘(t):——23 tren[l;l}

12X pX,q L+t 2t41 I+t 2t+1 2

z z

—10t* — 4t + 2 1
2 <0,Vte| 211
(t+1)2(2t+1)2< 6{2 }

Suy ra f(t)1a ham s6 nghich bién trén [% ;1} = f@)<f (%) = % Vte [% ;1}

4 4
X Z X

Hay PSZ v&oi moi X,y,z>0 thda man (—J +(Xj +—=—+2
6 y z X z

Taco f'(t) =

7 , Z=2X
Vay MaxP = —, gia tri I6n nhat dat dwoc khi
6 y=x+/2
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CHU PE: PUONG TIEM CAN
VAN DUNG - VAN DUNG CAO

DANG 2

XAC PINH PUONG TIEM CAN CO CHUA THAM SO

Caul.

Cau 2.

Cau 3.

Cau 4.

Cau 5.

Cau 6.

Cau?7.

Cau 8.

Tim tham s6 m d€ d6 thi ham sd y= (mzl)ﬂ c6 tiém can ngang la duong thang
X—m
y=1.
A.m=-1, Rm:%. C.m=2. D.m=1.
v » “ A .7 . 7 2 A7 A A . \ A X _1 ’
C4 tat ca bao nhiéu gia tri khac nhau cua tham s6 mdé do6 thi ham s6 y =m o
+mx +

hai duong tiém can?
A. 1. B. 0. C. 2. D. 3.
6x—3

(mx2 —6x+3)(9x2 +6mx+1) e

Cé bao nhiéu gia tri nguyén cua m d€ d6 thi ham s6 y =

dung mot dwong tiém can?

A. 0. B. 2. C. 1. D. V6 s6.
. A e e mx’-1 e
Co bao nhiéu gia tri m dé do thiham so y = Z 312 co dung hai duong tiém can?
X°—3X+
A. 2. B. 1. C. 4. D. 3.

\ A~ 2X - m 7. .« . \ 2 \ . \ A A 2 A . \ A~
Cho ham s60 y=——. Vi gid tri nao caa M thi hai dwong tiém can caa do thi ham so
X+m

cung voi hai truc toa d¢ tao thanh hinh vuong

A.m=-2. B. m=2. C.m=2. D. m=+2.
mx +1
X—2m

Cho ham s6 y = v6i tham s6m # 0 .Giao diém cua hai duwong tiém can ctia d6 thi

ham s8 thudc duong thang cé phuong trinh nao dwéi day ?

A. 2x+y=0. B. y=2X. C. x-2y=0. D. x+2y=0.

Cho ham s6 y = f(X) thoa man Iirp f (x) =2019m, lim f(x) =2020m* (v4i m 1a tham so
thuc). Hoi ¢6 tat ca bao nhiéu gia tri cia m dé d6 thi cia ham s6 y = f(x) c¢6 duy nhat

mot tiém can ngang?

A4 B.2. C. 3. D.1.
2 p—
Cho ham s8 y = f (x)= X2 2™ 6 bao nhiéu gid trj ctia M d& db thi ham s6 co
(x—1)(x+m)

duy nhdt mot tiém can dung?
A. 4. B. 2. C.1. D. 3.
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Cau 9.

Cau 10.

Cau 11.

Cau 12.

Cau 13.

Cau 14.

Cau 15.

Cau 16.

>

? NA . \ ~N 1 14 7 -A A ’
Co bao nhiéu gia tri m dé do thiham s6 y = ZX; c6 dung 1 tiém can diang?
X“+mx+4
A. 1. B. 2. C. 3. D. 4.

Cho ham s0y= nl(x+5

(C,). Tim mdé giao diém cua hai tiém can cua (C,) thudc

m

Parabol (P): y=x*—2x+2019.
A.m=2022. B.m=1. C.m=2018. D.m=-2.
X—3
x> —3mx® + (2m* +1) x—m

Cho ham s6 y= . C6 bao nhiéu gid tri nguyén thudc doan

[-6;6] ctia tham s6 m d€ d6 thi ham s6 ¢6 4 duong tiém can?

A. 8. B. 9. C.12. D. 11.
1

[xz —(2m+1)x+2m]\/x—m '

dé€ d6 thi ham s6 c6 4 duong tiém can.

Cho ham s6 y= Tim tat ca cac gid tri thuc cua tham s m

O<m<1 m<1 0<m<1
A. 1 . B. 1. C. m>1. D. 1
ms== m#== ms==
2 2 2
Cho ham so y:%.ﬂm tat ca cac gia tri thyc ctia tham s6 m dé d6 thi ham s&
x> —2mx +

c6 ba dwong tiém can.

m#— m>2
2 m>2
A. . B. 5. C.2<m<?2. D. .
m>2 mez=> m< —2
m< -2 2

Tim s6 gia tri nguyén thudc doan [—2019;2019] cua tham s6 m dé& d6 thi ham so

N ]
X2+ Xx—m
A. 2007. B. 2010. C. 2009. D. 2008.

P , 4036x +2
C6 bao nhiéu gia tri nguyén ctia me(-2019;2019) dé do thi ham s6 y=——— ¢6
( ) Jmx? +3

y= c6 dung hai duong tiém can.

hai dwong tiém can ngang.
A. 0. B. 2018. C. 4036. D. 25.

Cho ham s y =

—— o6 db thi (C). Biét rang (C) c6 tiém can ngang va ton tai tiép
ax“+1

tuyén ctia (C) song song va cach tiém cin ngang ctia (C) mot khoang bang 3. Ménh

dé nao dudi day dung ?

A. ae 1;1 . B. ae 1;§ . C. ae 0;l . D. ae §;2 .
2 2 2 2
XAC PINH DPUONG TIEM CAN CHUA THAM SO ‘
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Jmx? +1

Cau 17. Tim tat ca cac gia tri thuc ctia tham s6 m sao cho d6 thi ham s6 y= 1 c6 dung
X+
mot duong tiém can.
A. -1<m«<Q0. B. -1<m<0. C. m<-1. D. m>0.
% 12 V4 - 2 ; AN . n A A, 2 7 .7 . » A
Cau18. Chohamso y= SEANEXTX c6 do thi (Cm). Tim tap S tat ca cac gia tri cta tham so
VXZ —6x+2m

thue m d€ (C,,) c6 dung hai tiém can ding.

A. 5=[89). B. 52{4;2) C. 32(4;2) D. 5=(0;9].
Cau19. Tap hop tat ca cac gid tri thuc ctia tham s6 m dé do thi ham s6 y :M co

Vx> —=mx—3m
dung hai tiém can ding la
A. (0;+x). B. O;1 ) C. 1;1 ) D. O;1 )
2 4 2 2
A, 2 14 . 7 . ? ~ A . ? \ ~ 1 7 .
Cau 20. Tim tat ca cac gia tri thuc cia tham s6 m sao cho d6 thi ctia ham s6 y = X% co hai
mx“ +1

tiém can ngang.

A. m<0. B. m=0.

C. m>0. D. Khong c6 gia tri thiec cia m

Cau2l. Goi S 1a tap tat ca cac gia tri cta tham s6 m dé€ d6 thi ham sd
y = Y% +3x% +2 —\4X? +3x+ 2 + MX c6 tiém can ngang. Tong cac phan tir ctia S 1a
A. -2. B. 2. C. -3. D. 3.

Cau22. Goi S la tap tdt ca cac gia tri cua tham s68 m dé€ d6 thi ham sd

m S .
y =3/8x% —5x% —2 —/25x> —7X + 2 —5 X cé tiém can ngang. Tich cic phan tir cta S la
A. 8. B. -84. C. 21. D. -21.

Cau23. Goi S 1a tap tat ca cac gia tri cta tham s6 m dé€ d6 thi ham sd
y =X —5x+3 - /64X° +3x* —5x+ 2+ MX 6 tiém can ngang. Téng binh phuong tat ca
cacphan tir cua S la
A. 10. B. 15. C. 50. D. 51.

Ciu 24. C6 bao nhiéu gid tri nguyén duong ctia m dé€ do6 thi ham s6 y = &5_3 c6 ding mot

X+
duong tiém can?
A.5. B. 4. C.1. D. 6.
Cau 25. Cho ham s6 f(x) théa man f(tanx)=cos®x. Tim t4t ca cac s8 thuc m dé& do thi ham
2019
s0 g(X)=———— cO hai duong tiém can ding.
A. m<Q0. B.0<m<1 C. m>0. D. m<1.
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Caul.

Cau 2.

Cau 3.

>

Tim tham s6 m dé d6 thi ham s6 y =

HUONG DAN GIAI
(m-+1)x=5m c6 tiém can ngang la duong thang
2X—m

y=1.

A.m=-1. B.mzé C.m=2. D.m=1.

Loi giai
Ta co:
(Mm+1)x—5m
2X—m

la:

Tiém can ngang cua ham s6 y =

1= m=1.

_ lim (M+1)x-5m m+1
y_x—>iw 2X—m
x—1

z—cé
X +mx+4

C6 tat ca bao nhiéu gia tri khac nhau ctua tham s6 mdé d6 thi ham s6 y =

hai dwong tiém can?
A. 1. B. 0. C. 2. D. 3.
Loi giai

Tac6 fim = lim
Nén d6 thi ham s6 ludn c6 mot duong tiém can ngang la y =0.

Do d6 d€ d6 thi ham s6 c6 hai duong tiém can thi phwong trinh: X +mx+4=0 cd
nghiém kép hogc c6 hai nghiém phan biét trong d6 c6 1 nghiém béng 1.

[m?-16=0 [[m’-16=0
{m # -5 {
Khi do = | m=-4,
m*-16>0 m?-16 >0
ns i

Vay me{-4;4;-5}. Nén c6 3 gid tri thoa yéu cau bai toan.
6x-3

(mx2 —6x+3)(9x2 +6mx+1) €

C6 bao nhiéu gia tri nguyén cua m dé€ d6 thi ham sd y=

dung mot dwong tiém can?
A. 0. B. 2. C.1. D. Vo6 s0.

Lo gidi
6x—3
(mx2 —6x+3)(9x2 +6mx+1) '

Ki hiéu (C) 1a d6 thi ham s& y =

* Treong hop 1: m=0.
6x-3
(-6x+3)(9x* +1)

Do d6 chon m=0.

Khido y= . D6 thi ham s6 ¢6 dung mot duong tiém can ngang y =0.

XAC PINH DPUONG TIEM CAN CHUA THAM SO °




Cau 4.

Cau 5.

Cau 6.

>

*Truong hop 2: m=0.
Xét phuong trinh (mx® —6x+3)(9x* +6mx+1)=0 (1)

Nhén thay: (C) luén c6 mot duong tiém can ngang y =0 va phuong trinh (1) khong
thé c6 duy nhat mot nghiém don véi moi m.

Do d6 (C) c6 dung mot duong tiém can khi va chi khi (C) khong c6 tiém can ding
9-3m<0 {m >3

= , (khong ton tai m).
Im?-9<0 ( & )

< (1) v6 nghiém <:>{ lemel

Két hop cac truong hop ta duoc m=0.
2

C6 bao nhiéu gida tri m d€ d6 thiham sd y = c6 dung hai duong tiém can?

x> —3x+2
A. 2. B. 1. C. 4. D. 3.
Loi giai
Tap xac dinh ctia ham s6: D=R\{1;2}.
. omx*-1 e omx* -1 Cnn
Taco: limy=Ilim ———=mva limy= lim —————=m suyra y=m la tiém can
X—>—00 x—>—o X° —3X+2 X—>+00 x>+ X° —3X+2

ngang ctia d6 thi ham sd.

D€ d6 thi ham s6 c6 dung hai tiém can thi d6 thi ham s6 c¢6 dung mot tiém can dung.

.., |m=1=0 m=1
Khi do: & 1.
4m—1:0 m:Z

Vay c6 hai gid tri cia m thda man yéu cau bai toan.

\ A~ 2X - m & .7 . \ 2 \ . \ o« A A 2 AVN . \ A~
Cho ham s6 y=——-—. Vi gid tri nao ctia M thi hai dwong tiém can caa d6 thi ham s6
cung voi hai truc toa do tao thanh hinh vuong
A.m=-2. B. m==2. C.m=2. D. m=+2.

Loi giai

V6i m#0 thi d6 thi ham s6 6 tiém can dang d, : x =-m va tiém can ngang d,:y=2.
Ta c6 d, "Ox=A(-m;0), d,nOy=B(0;2).
Dé hai duong tiém can cung véi 2 truc toa do tao thanh hinh vudng thi tam giac OAB
vudng can tai O < OA=0B < |-m=2<m=+2 .

mx+1
X—2m

Cho ham s6 y = véi tham s6m # 0 .Giao diém cua hai duwong tiém can ctia d6 thi

ham s& thudc duong thang c6 phuong trinh nao dwdi day ?
A. 2x+y=0. B. y=2x. C. x-2y=0. D. x+2y=0.

Loi giai

SO n mx +1
Do thiham so y =

> c6 tiém can ding x =2m; tiém can ngang y=m
X—2m

= Giao diém ctia hai dwong tiém can caa do6 thi ham s6 la 1(2m;m)
=>X=2y=>x-2y=0
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Cau?’.

Cau 8.

Cau 9.

>

Cho ham s6 y = f(x) thoa man XILrEO f(x) =2019m, XILTD f (x) =2020m* (v4i m 1a tham so
thuc). Hoi ¢6 tat ca bao nhiéu gia tri cia m dé€ d6 thi cia ham s6 y = f(x) c¢6 duy nhat
mot tiém can ngang?
A. 4. B.2. C. 3. D. 1.
Loi giai
Pé ham s6 c6 duy nhat mot tiém can ngang diéu kién can va du 1a
m=0
Xliﬂr_r!o f(x)= XILer f(x) =aeR=2020m* =2019m < m(2020m3 - 2019) =0< o i/ﬁ
2020

Vay c0 2 gia tri mthoa man dé€ ham s6 y = f(x) c6 duy nhat mot tiém can ngang

o~ X? —2X+2m . At o BA LS A
Cho ham s§ y= f (x)=————— . C6 bao nhiéu gia tri cia m d€ d6 thi ham s& c6
(x—=1)(x+m)
duy nhat mot tiém can ding?
A. 4. B. 2. C.1. D. 3.
Loi gidi

bit g(x)=x*—2x+2m.

2 2
Khi m=-1tacoham s y= ()= "2*~2 Knid6 lim* 22 o suy ra db thi
(x1) = (x-)

ctua ham s6 da cho c6 duy nhat mot tiém can dung x =1.

X —2X+2m

Khi m=-1 Xéthémsf)’ y= f(X):m
X— X+

Truong hop 1: DB6 thi ham s da cho c6 duy nhdt mét tiém can ding x=1.

1
g(1)=0 ~1+2m=0 73 m=0
Ycbt & = A = & .
g(-m)=0 [m*+4m=0 {m=0 m=—4
m=-4

Treong hop 2: D6 thi ham s da cho cé duy nhat mot tiém can déng x=m.

m=—4
1)=0 2
Ycbt < g() < m +4m¢0<:> m=0 <:>m:1.
g(-m)=0 ~1+2m=0 1 2
m=—
2
Két luan: Vay co 4 gia tri m thoa yéu cau bai toan.
Vay dap an la A.
C6 bao nhiéu gia tri m dé do thi ham s6 y =2; c6 dung 1 tiém can ding?
X“+mx+4
A. 1l B. 2. C. 3. D. 4.

Loi giai
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Cau 10.

Cau 11.

>

Tacod: x+1=0=x=-1.
m=-4
TH1: x> +mx+4=0 cé nghiém kép. <A, =0 <& m*-16=0 @{ 4
m=

TH2: x*+mx+4=0 c62 nghiém phan biét trong do c6 1 nghiém la x=-1.

A >0 m>4
= ) < m<—4 ©m=5.
(-1)"-m+4=0
m=5
A 14 .7 . 2 A? A . AY ~ X+1 7 7 - A A 7
Vay c6 3 gia tri cia m dé do6 thi ham s6 y = ————— c6 dung 1 tiém can ding.
X +mx+4

Cho ham sy = mX+3

(C,). Tim mdé giao diém cua hai tiém can cua (C,) thudc

Parabol (P) Ly =x*—2x+2019.
A.m=2022. B.m=1. C.m=2018. D.m=-2.
Loi giai

Pé d6 thi ham s0 c¢é hai tiém can khi m# 5.

Tap xac dinh D=R\ {1}

D6 thi ham sd ¢6 tiém can can dang x=1, tiém can ngang y =m.

Giao diém cua hai tiém can la 1(1;m)

Vi I(Lm)e(P):y=x*-2x+2019 < m=1-2+2019 nén m=2018 (thoa man).
X—3

Cho he 0 y=
O ham so Y x® —3mx® + (2m* +1) x—m

. C6 bao nhiéu gid tri nguyén thudc doan

[-6;6] ctia tham s6 m d€ d6 thi ham s6 ¢6 4 duong tiém can?

A. 8. B. 9. C.12. D. 11.
Loi giai
. CPA s T ~ X—3
Goi (C) 1a d6 thi ham s8 y = — ; ; )
x> —3mx“ +(2m* +1) Xx—m

Ly . X—3
Taco: limy=lim — > >
oo ) -3 +(2m? +1) x—m

=0 nén do6 thi ham s6 ¢6 1 duong tiém can
ngang la y=0.
Do d6 (C) ¢6 4 duong tiém can khi va chi khi (C)cd 3 duong tiém can ding
& x*=3mx* +(2m? +1)x-m =0(1) c6 3 nghiém phan biét khac 3.
X=m

Ta c6 (1)<:>(x—m)(x2—2mx+1):0<:> * sl
X? —2mx+1=

XAC PINH DPUONG TIEM CAN CHUA THAM SO 0




Cau 12.

Cau 13.

>

m=3 m =3

m’>-1>0 m< -1
Phuong trinh (1) c6 3 nghiém phan biét khac 3 <4 ) <

m°-2m°+1=0 m>1

2

3F-6m+1+0 m¢§

S me (—oo;—l)u(l;g]u(g;Bju(&mo).
Do me[-6;6], m nguyén nén m e {-6;-5,-4;-3,-2;2;4;5;6} .

Vay c6 9 gid tri m thoa man.
1

[xz —(2m+1)x+2m]\/x—m '

dé€ d6 thi ham s6 c6 4 duong tiém can.

Cho ham s6 y = Tim tat ca cac gid tri thuc cua tham sd m

O<m<l1 m<1 0<m<«l1
A. 1 . B. 1. C. m>1. D.
m#— m== m==
2 2 2
Loi giai

X
Ham s6 xac dinh khi § .
x> —(2m+1)x+2m=0

’ - 1 A AVN . \ A~ A 4 A \ e A
Ta co lim =0 nén do6 thi ham s6 ludén c6 mot dwong tiém

=[x = (2m+1) x+2m |Vx—m

can ngang Yy =0 . Do d6 dé€ do thi ham sd c6 4 duong tiém can thi d6 thi ham sd phai

>m

c6 3duwong tiém can dung. Ta c6 lim y=10 nén d6 thi ham s6 nhan duong théng
x—m*

Xx=m lam duong tiém can dang. Nhu vay ta can c6 phwong trinh
1#2m 1
m=*—
x? —(2m+1)x+2m=0c6 hai nghiém phan biét Ion hon m < {1>m < 2

2m>m O<mx<l

1-x

—————— . Tim tat ca cac gia tri thirc ciia tham s& m dé do6 thi ham s6
X" —2mx+4

Chohamsd y=

c6 ba dwong tiém can.

5
mez>—
2 m>2 ms2
A. . B. 5. C.2<m<?2. D. .
m>2 mez=> m< —2
m< —2 2
Loi giai

lim y =0 nén do6 thi ham s c6 mjt duong tiém can ngang y =0.

X—>to0

Dé d6 thi ham sd c6 ba duong tiém can thi d6 thi c6 hai duwong tiém can ding.

XAC PINH DPUONG TIEM CAN CHUA THAM SO °




Cau 14.

Cau 15.

>

< X2 -2mx+4=0 cb hai nghiém phan biét x #1.

m< -2
{m2—4>0 m> 2
o = )

1-2m+4+0 5
m==
2
Tim s8 gia tri nguyén thudc doan [-2019;2019] cua tham s6 m dé& d6 thi ham s6
= ¥X=3 6 diing hai dudng tiém can.
x> +Xx—m
A. 2007. B. 2010. C. 2009. D. 2008.

Loi giai
Chon D

Xétham sdy = X=3

X2+ X—m’

+) TXD: D =[3;+x)

1 3
3

/ _ 4
+) lim y = lim _VX=3 _ lim XXX

X—>400 X—>+00 )(2 +X—m X_>+001+£—m
X X

=0. Do @6 BPTHS ¢6 1 tiém can ngang Yy =0.

+) DE DTHS ¢6 2 duong tiém can thi phai ¢6 thém 1 tiém can diang. Vay yéu cau bai
todn trd thanh: Tim diéu kién dé€ phuong trinh X* + x—m =0 phai cé 1 nghiém Ién hon
hoac béng 3.

Truong hop 1: Phuong trinh x* +X—m=0 phai ¢4 2 nghiém X, X, thoa man X, <3< X,.
<afRB)<0s12-m<0< m>12.

Truong hop 2 : Phuwong trinh x> +Xx-m=0 ¢ nghiém x =3thi m=12.

V6i m =12 phuong trinh tro thanh: X* +x-12=0 < K i 34 ( tmdk)

Truong hop 3: Phuong trinh X* +Xx—m=0 cé nghiém kép x > 3.

Khi M= _Zl thi phwong trinh c6 nghiém X = _?1 (khong thoa man)

Theo dé bai me[-2019;2019], m nguyén do d6 me[12;2019].

Vay c6 (2019-12)+1=2008 gia tri caia m.

C6 bao nhiéu gia tri nguyén cua me(-2019;2019) dé€ d6 thi ham s6 y = % co
+

hai dwong tiém can ngang.
A. 0. B. 2018. C. 4036. D. 25.

Loi giai
Chen B
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Cau 16.

O Véi m<0 ta ¢ tap xac dinh ctia ham s6: D :(— /—i ; /—i] nén khong
m m

ton tai tiém can ngang.
O V6i m=0 thi lim y=+c va lim y=-o0 nén d6 thi ham s cing khong co6

X—>+00 X—>—00

tiém can ngang.

0 Véi m>0 ta co tap xac dinh cia ham s6: D=R.
Khi do:
4036+ 2 4036+ 2
x _ 4036
limy=Ilim ————===Ilim
X%+oo X—>+00 \/7 X—>+00 \/7 \/7
x| 4036
( + ] 4036+ x 4036
I|r_n = IIrp = I|rp = \/,
—x‘/mjti2 - eri2 m
X X
4036
nén d6 thi ham sd c6 2 tiém can ngang la y=+——.
Jm
m>0
Suy ra {m e (-2019;2019) < me{1;23;..;2018} .
meZ

Vay c6 2018 gia tri nguyén cua m.

Cho ham s8 y = c6 d6 thi (C). Biét rang (C) c6 tiém cén ngang va ton tai tiép

ax® +1
tuyén cua (C) song song va cach tiém can ngang cua (C) mot khoang bang 3. Ménh

dé nao duwdi day dang ?
A. ae(l;l). B. ae(l;Ej. C. ae(o;lj. D. ae(ﬁ;zj.
2 2 2 2

Loi giai
D¢ duong cong (C) c6 tiém can ngang khi va chi khi: a>0
Suy ra ta c6 hai duwong tiém can ngang la: y, = 2. y, = L
y g nem can ngang la: 'y, NN

Jax? +1—(x+1 X
(x+1) vax’+1 _ 1-ax

ax® +1 (ax2 +1)3

Goi tiép tuyén ctia duong cong (C) tai diém M (X, ;Y,, ) 1a duong thang A

Taco: y'=

Tacé A song song tiém ngang cua (C) suy ra:

XAC PINH DPUONG TIEM CAN CHUA THAM SO c




Cau 17.

Cau 18.

+) y'(xy )=0=>1-ax, =0 x, =§:>M[§; fl+§}

Ta c6 khoang c4ch tit A dén tiém can ngang cta (C) bang 3
+) Khoang cach tir A dén tiém can ngang cting chinh 1a khoang cach tir difm M dén

tiém can ngang.

[N
d(M;y,)=3 a Ja 9 . 1
Ta co = <a=—.Vay ae| =11
d(M;y,)=3 1 1 16 2
1+—+—|=3
e
s e e , " e e AMX+L
Tim tat ca cac gia tri thuiec cta tham s6 m sao cho d6 thi ham s6 y=T c6 dung
+
mot duong tiém can.
A. -1<m<0. B. -1<m<0. C. m<-1. D. m>0.
Loi giai

+) Néu m>0 ta thdy lim

{xlmx2+1
lim (\/mx2 +1

1 J = i\/ﬁ =>y= i\/a la tiém can ngang.
X+

X+1

] =100 = X =—1la tiém can ding.
x—-1*
Vay m>0 khong thoa man dé bai.

+) Néu m<0 ta cé ham s xac dinh trén D = [ } khong phai la mot khoang

11
NER A

v6 cung nén d6 thi ham sd khong ¢6 tiém can ngang.

’ 2
D06 thi ham s6 ¢ mot dwong tiém can dung x =-1 khi lim (mx_;—l] =400.
X—>-1" X+
-1 <1< 1
Khi d6 m phai thoamanhé {/-m +-m <-1<m<0.
m<0

_124+4x- X

Cho ham 8 y = ———=——=——== ¢6 d0 thi (C,). Tim tdp S t&t ca cdc gié tri clia tham s&

X2 —6Xx+2m

thwe m d€ (C,,) c6 dung hai tiém can ding.

A. 5=[89). B. 5:{4;2) gsz(4;g) D. S=(0;9].

Loi giai
Chen C

Diéu kién 4x—x* >0 x[0;4].
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Dé thay 12++/4x—x* >0, Vx [0;4].
Xét g(x)=x*—6x=-2m c6 g'(x)=2x—6=0<x=3€(0;4).

Ta c6 bang bién thién ciia ham s6 g(x) trén doan (0;4):

x |0 3 4
g - 0 +
0
-8
g /
-9

Ttr d6 ta thay phuong trinh x> —6x+2m=0 ¢4 hai nghiém phan biét thuoc doan (0;4)
khi —9<—2m<—8<:>4<m<%.

1+/x+1 %
X2 —mx—3m

Cau 19. Tap hop tat ca cac gia tri thuc ctia tham s6 m dé do6 thi ham s6 y=

ding hai tiém can ding la
A. (0;+400). B. O;1 . C. 1;1 X D. 0;1 .
2 42 2

Loi giai
Ta thdy 1++/x+1>0, Vx>-1.

Ham s8 c6 dung hai tiém can diing khi x> —=mx—3m=0 c6 hai nghiém phan biét x > 1.
2

Véi x> -1, phuong trinh x> —mx—-3m=0 < =m.
X+3
2 _y2 2 =
Dt f(x)zx—: f’(x):2)((x+3)2 * _X +6)§ :O:>x2+6x:0<:{x ° :
X+3 (x+3) (x+3) X=-6

Ta c6 bang bién thién ctia ham s y = f (x) trén khoang [-1; +):

X -1 (0] +o0

y - 0 *

1
2
y \

Tt bang bién thién trén ta thay d& phuong trinh X* —mx—3m=0 c6 hai nghiém phan

0

bidt x> -1 thime(O;%j.
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X+1

Cau 20. Tim tat ca cac gia tri thuc ctia tham s6 m sao cho d6 thi cia ham s6 y =————= c6 hai

Jmx? +1

tiém can ngang.

A. m<0. B. m=0.
C. m>0. D. Khong c6 gia tri thyrc cia m
Loi giai

Ta thdy khi m>0 thi tap xac dinh ctia ham s6 méi chita .
Néu m=0 thi ham s6 y =x+1 khoéng c6 duwong tiém can ngang.

x(1+1] 1
X =+

Néu m>0 thitaco limy=Ilim +—=, suy ra d0 thi ham s8 ¢6 2 tiém can
X—00 ’m

X—>00 1

|x|,/m+

x*
N 1 -1
ngang la y:ﬁ,y:ﬁ.

Cau2l. Goi S 1a tap tat ca cac gia tri cta tham s6 m dé€ do6 thi ham sd

y =X +3x% +2 —\/4X? +3x+2 +mX 6 tiém cin ngang. Téng cac phan ttr caa S 14
A. 2. B. 2. C. 3. D. 3.

lim y = lim (3‘/x3+3x2 +2 —4x2 +3x+2+mx)

X—>+0 X—>+00

= lim (\?’/x3+3x2 +2—x+2x—\/4x2+3x+2+(m—1)x)

X—>+00

Ta cé: lim (\3/x3+3x2+2—x)=1; lim (Zx—\/4x2 +3x+2):—%

X—>+00 X—>+0

Loi giai

* limy= lim ($/x3+3x2+2—\/4x2+3x+2+mx)

X—>—0 X—>—0

= lim (\3/x3+3x2+2—x—2x—\/4x2+3x+2+(m+3)x)

X—>—0

. . 3
Ta cé: lim (%/x3+3x2+2—x):1; lim (2x—\/4x2 3%+ 2)=Z

X—>—0 X—>—00

* P06 thi ham sd c6 tiém can ngang < lim y hodc lim y hitu han
X—>—00 X—>+00

m-1=0 m=1
& &
m+3=0 m=-3

Cau22. Goi S la tap tat ca cac gia tri cta tham s6 m dé€ d6 thi ham sd

y=3/8x* —5x? —2 —\J25x —Tx+2 - % X c6 tiém can ngang. Tich cic phan ti cta S I

A. 8. B. -84. C. 21. D. -21.

Loi giai

XAC PINH DPUONG TIEM CAN CHUA THAM SO °




Cau 23.

>

*lim y = lim (3/8x3—5x2—2—\/25x2—7x+2—gx]

X—>+00 X—>+00

= lim (\3/8x3—5x2 —2 —2X+5X—~/25X* —Tx+2 —(g+3jx]

X—>+00

Ta co: Ilm(\/8x —5x° — 2x) X I|m(5x—\/25x2—7x+2):—

X—>+0 X—>+00

X—>—00 X—>—0

= lim (\3/8x3—5x2 —2 —2X—5x—~/25x? —7x+2+(7—%)xj

X—>—0

Ta c6: lim (3 8X° —5x% — 2 —2x)=—3; lim (5x—\/25x2 —7x+2)=—1
12 10

* lim y = lim (3/8x3—5x2—2—\/25x2—7x+2—%xj

X—>—0 X—>—0

* D0 thi ham s6 co tiém can ngang < Ilm y hoac lim y hitu han

X—>400

m
E+3:0 |:m:_6
=

@ =14
7-M_p LM=

2
Goi S la tap tdt ca cac gid tri cua tham s6 m dé d6 thi ham s6
y =X —5x+3 - 3/64X° +3x?* —5x+ 2+ MX b tiém can ngang. Téng binh phuong tat ca
cac phan tir cua S la
A. 10. B. 15. C. 50. D. 51.

Loi giai

Chon C
limy= I|m (\/9x —5x+3- \/64x +3x2 —5x+2+mx)
— lim (\/sz—5x+3—3x+4x—3/64x3+3x2—5x+2+(m—1)x)

H 2 _5 H 3 3 2

Ilm( 9x —5x+3—3x):— lim (4x—\/64x +3X —5x+2):——
Ta co: *>* 6 xow 16
* I|m y= Ilm(\/9x —5Xx+3— \/64x +3x° 5x+2+mx)
= lim (\/9x2—5x+3+3x+4x—3/64x3+3x2—5x+2+(m—7)x)

lim (\/9x —~5x+3 3x) = lim (4x—€/64x3+3x2—5x+2)=—ﬁ
Ta CO X—>—00 X—>—00

m-1=0 m=1
* P06 thi ham s0 ¢6 tiém can ngang < Ilm y hodc lim y httu hanc{ c{

x>0 m-7=0 m=7
Cu 24. C6 bao nhiéu gid tri nguyén duong ctia m d& db thi ham s& y = —““”"5_3 o6 dting mot
X+

dwong tiém can?
A.5. B. 4. C.1. D. 6.

XAC PINH DPUONG TIEM CAN CHUA THAM SO e




Cau 25.

>

Loi giai

JX+m-=3 X+m-9

Tacod y= =

X+5 (x+5)<ﬁ+3)'

Dé thay lim y =0,vm. Do d6 d6 thi ham s& c6 mot dwong TCN 1a y =0.

X—>+00

D¢ d6 thi ham s6 khong cé duong tiém can ding ta xét thuong hop sau: -5 la nghiém
cta tir hoac -5 lam vx+m khong xac dinh.

TH1: -5 la nghiém ctia t&t thi -5+ m-9=0& m=14.

Thir lai:

limy = fim— 2479 iy 1 =% . Khéng c6 TCD.

X—>-5 xa—S(X_‘_s)(\/m_i_s) x5 x 114 +3

TH2: -5 lam v/x+m khong xac dinh thi -5¢[-m;+0) < -5<-m< m<5.

Khi d6 khong ton tai lim y nén khong duong tiém can ding.
Mit khdc dé bai yéu cau tim gi tri nguyén duong ciia m nén me{1;,2;3,4}.
Vay me{1;2;3,4;14}.

Cho ham s8 f (X) thoa méan f(tanx)=cos’ x. Tim t4t ca cac s thuc m dé do thi ham

s6 g(x)= % c6 hai duong tiém can dung.
A. m<0. B.0<m<1 C. m>0. D. m<1.
Loi giai
Ta c6 COS4X=(COSZ x) :;2, suyra f (tanx):;2 hay f(x)= L =
(1+tan2 x) (1+tan2x) (1+ xz)

A 1 . N oPA s N 2019 I

Yéu cau bai toan twong duong tim m dé€ do thi ham s6 g(x) = — hai
(x2 +1)2
duwong tiém can ding twong duong phwong trinh ( " )2 —m=0 c6 hai nghiém phan
X +1
biét.
Xét ham s6 h(x)=— >
(1+ x2)
W (x)=——2X b (x)=0x=0
(1)
+X

Bang bién thién

XAC PINH DPUONG TIEM CAN CHUA THAM SO °




> CHINH PHUC PIEM 8 -9 - 10 KI THI THPT QUOC GIA

X |0 0 +00
h'(x) + 0 -
-ﬁ'--ﬂ-' 1 --\-\--"-\.
h(x) o I
0 o
Dua vao bang bién thién, phuong trinh ~—m=0 co6 hai nghiém phan biét khi va
( X* + 1)
chikhi 0<m<1
N.C.b

XAC PINH DPUONG TIEM CAN CHUA THAM SO a




>

CHU PE: PUONG TIEM CAN CUA PO THI HAM SO
VAN DUNG - VAN DUNG CAO

DANG 1

XAC DINH PUONG TIEM CAN PO THI HAM SO BANG PINH NGHiA

Caul. Chohamsd y= f(x)co bang bién thién sau:

x ‘—oo 1

+20
y t© SN
Tong s6 tiém can ngang va tiém can ding ctia d6 thi ham s6 da cho la
A. 4. B. 1. C. 3. D. 2.
A ~ \ oA Py ’ ? AV . \ ~ & - 5 \
Cau 2. SO duong tiém can ding cua do thi ham sd y = Z 7 6 la
X°—X—
A. 1. B. 3. C.2. D. 4.

Cau3. Choham s y=f(x) c6 bang bién thién nhu hinh vé dudi day

X | - -1 0 1
y + + —

T N

Tong s6 duong tiém can ngang va tiém can ding ctia d6 thi ham s da cho la
A. 1. B. 2. C. 0. D. 3.
Cdu4. Chohams6 y=f(x) cébang bién thién nhw sau

+00

X ‘—oc 1 + o0

f(x) /+oo /5

2 3

Tong sO tiém can ngang va tiém can dung ctia d6 thi ham s da cho la
A. 4. B. 1. C. 3. D. 2.

Cau5. Cho ham sd y= f(X) xac dinh va cé dao ham trén R\{il}. Ham s ¢6 bang bién
thién nhw hinh vé dudi day. Hoi d6 thi ham s8 y= f(X) c6 tat ca bao nhiéu duong

tiém can?

PUONG TIEM CAN CUA PO THI HAM SO ‘




Cau 6.

Cau?7.

Cau 8.

Cau 9.

Cau 10.

Cau 11.

Cau 12.

Cau 13.

x —0 -1 1 +o0
¥ - i i
K
1 [+x +30 3
-3 —2 —m
A. 1. B. 2. C. 3. D. 4.
Ham s8 y = f (X) c6 bang bién thién dudi day
— -2 0 1 +ao
o — R
-1 2 3
v \ \ . / \ 0
_:{: rd

Tong s6 dudng tiém can ding va tiém can ngang ctia d6 thi hams6 y = f (x) la

A. 2. B. 4. C. 1. D. 3.
D6 thi ham s6 y = _x-1 c6 bao nhiéu duong tiém can?
25— x*
A. 1 B. 2. C. 3. D. 4.
SO tiém can ding va tiém can ngang ctia d6 thi ham s6 y = : bf?mg
X*—4
A. 2. B. 1. C. 3. D. 0.
Tong s6 duwong tiém can ngang va tiém can ding ctia d6 thi ham s y = )(2_24 la:
X —_
A.0. B. 1. C. 2. D. 3.
\ A X2 _4 A . \ AN A \ A A
Chohamso y= . D06 thi ham s6 c6 may duong tiém can?
A. 3. B. 2. C.1. D. 4.
S5 tiém can ding ctia d6 thi ham s8 y = Y22~ 2 I3
T +x
A.3. B.0. C.2. D.1.
D6 thi ham s§ y=—; 3 c6 bao nhiéu duong tiém can dang?
x® —3x
A. 1l B. 2. C. 4. D. 3.
1
i a (x-1)3 A
D0 thi ham s6 y = ————— c6 bao nhiéu duong tiém can?
X +3X+2
A. 1. B. 4. C. 3. D. 2.

PUONG TIEM CAN CUA PO THI HAM SO 0




Cau 14.

Cau 15.

Cau 1e6.

Cau 17.

Cau 18.

Cau 19.

>

H 2
Tong s6 dwong tiém can ding va duong tiém can ngang ctia d6 thi ham s6 y = smax
X
la
A.0. B. 1. C. 2. D. 3
S6 duong tiém can cua d6 thi ham sd y = Vx+2019 la
|x|-2019
A. 3. B. 1. C.2. D. 0
A . \ A 5X - 8 r « A \ A A
D6 thi ham s6 y =———— c6 bao nhiéu dwong tiém can?
Vx? =3x
A. 2. B. 4. C. 1. D. 3
SO tiém can ding ctia d6 thi ham sd y = w la
X+ X
A. 1. B. 3. C. 2. D. 0
Cho ham s8 y = f (x) c6 d6 thi nhu hinh vé sau
A
2 2 1 2 El :
A . \ ~ 1 14 - A - A A 7
D6 thi ham s6 y = > ¢ bao nhiéu tiém can duing?
2f (X’ —2x+2)+5
A. 2. B. 6. C. 4. D. 3.
Cho ham s6 y = f(X) c6 bang bién thién nhu sau:
x —0o0 | 0 1 o0
Y - - - 0 +
+0e 2 1. -l
) e \\\\\\\ ‘-H""-»\.\_\HH d.,-:-""f dl
’ - ., \\\\ H‘H""\-\. -"'f
\'\_-\_ \\_.k H'&._l.-""ff
Tong s6 duwong tiém can ding va tiém can ngang ctia d6 thi ham sd y = TZ)Z la
X -

A. 3. B. 4. C.5. D.é6.

PUONG TIEM CAN CUA PO THI HAM SO ‘




Cau 20.

Cau 21.

Cau 22.

Cau 23.

>

Cho ham s§ y=f(x) xac dinh trén R théa man lim f(x)=-1; lim f(x)=1 va

X—>+0

f(x)=1<x=0. Tong sd duong tiém can dung va ngang ctia d6 thi ham sd

A.2. B. 1. C.4. D. 3.

Cho ham s6 f (x)=ax’+bx* +cx+d (a,b,c,d eR) c6 d6 thi nhu hinh vé. D6 thi ham

(x2 +4x+3)\/x2 +X

sO g(x)= c6 bao nhiéu durong tiém can ding?

x| (%) 21 ()]

¥
|
| .
-3 -1 \‘D X
A. 3. B. 2. C.6. D. 4.

Cho ham s§ f (X) c6 bang bién thién nhu hinh vé dudi day.

X | - 1 +a0
2
}.' — D £
| / !
y
-3
~ NoA A A A 3 s a i Ls ~ 1 .
Tong so tiém can ngang va tiém can ding ctia do thi ham s6 y = m la
A.0. B. 1. C.2. D. 3.

Chohamso y=f (X) xac dinh va lién tuc trén R, c6 bang bién thién nhu sau:

—on -1 0 2 +
2 1 +
f(r) \_2 / \_3 /

3

e

PUONG TIEM CAN CUA PO THI HAM SO ‘




Cau 24.

Cau 25.

>

Hoéi d6 thi ham s6 y = [ ) 5 co tat ca bao nhiéu duong tiém can (tiém can ding va
X)+

tiém can ngang)?

A. 5. B. 2. C. 4. D. 3.

Cho ham s& f(x)=ax’+bx*+cx+d cd do thi nhu hinh vé bén. Hoi d6 thi ham s6

(x2—3x+2)m

X) = 5 bao nhiéu tiém can ding?
g(x) X[fz(x)—f(x)] cO bao nhiéu tiém can ding

A

A. 3. B. 4. C. 6. D. 5.
Cho ham s6 bacba: f z = az’ + bz’ + cx + d ¢6 do thi la duong cong hinh bén dudi.

YA

0

o (¥ -3x+2)Jx-1 e
D06 thi ham s6 g(x) = x +1)[ 0=t (x)] co tat ca bao nhiéu duong tiém can dung?

A.5 B. 4 C.6 D. 3

PUONG TIEM CAN CUA PO THI HAM SO °




Caul.

Cau 2.

Cau 3.

>

HUONG DAN GIAI VA DAP AN
Cho ham s8 y = f (x) c6 bang bién thién sau:

X ‘—oo 1

_y o > 5
Tong sO tiém can ngang va tiém can dung ctia d6 thi ham s da cho la

A. 4. B. 1. C. 3. D. 2.

Loi giai
Dua vao bang bién thién ta thay:

limy=2 = y=2I1a mot tiém can ngang.

X—>—00

limy=5—= y=>5la mét titm can ngang.

X—>+0

limy =+ = x =11a mot tiém can ding.

x—=1
Vay tong sO tiém can la 3.-
X=9 .
Dt
X" —=X-6
C. 2. D. 4.

S6 dwong tiém can ding cua d6 thiham s y =

A. 1. B. 3.

Tap xdc dinh ctia ham s&: D=R\{3}.

. X-5 .
Ta co: |Im;/_—:—oo, lim
x=3" X°—=X—06

Loi giai

=+ =Tiém can ding: x =3.

Vay s0 tiém can ding ctia d6 thi ham sd 1a 1.
Chohams6 y=f (x) c6 bang bién thién nhu hinh vé dudi day

X | —© -1 0 1
yl + + —

+00

+ o0 2

i

— o0

Tong s6 dwong tiém can ngang va tiém can ding ctia d6 thi ham s da cho la
A. 1. B. 2. C. 0. D. 3.

Loi giai
Chen D

Tacéd limy=3 suyra y=3 latiém can ngang.

PUONG TIEM CAN CUA PO THI HAM SO °




Cau 4.

Cau 5.

>

lim y =+o0 suy ra x=-1 la tiém can dang ctia d6 thi ham s6.

x—>-1"

limy=-o0 suy ra x=11a tiém can ding cua do6 thi ham s8. Vay ham sd c6 3 duong

x—1"
tiém can.

Cho ham s6 y= f(X) c6 bang bién thién nhu sau

X ‘*OC 1 +

2 3
Tong s6 tiém can ngang va tiém can ding ctia d6 thi ham s6 da cho la
A. 4. B. 1. C. 3. D. 2.
Loi giai

Nhin bang bién thién ta co:

+) limy=2 = y=2 la duong tiém can ngang cua do thi ham s6 da cho.

X—>—00

+ limy=5=y=5 la duwong tiém can ngang cua do6 thi ham sd da cho.

X—>+00

+) limy=+0 = x =1 la duong tiém can ding cua do thi ham s6 da cho.

X—1

Vay tong sd duong tiém can ding va duong tiém can ngang cua do thi ham s6 da cho la

3.

Cho ham s6 y=f (X) xac dinh va c6 dao ham trén R\{il}. Ham sd c6 bang bién

thién nhu hinh vé duéi day. Hoi d6 thi ham s6 y=f(X) c6 tat ca bao nhiéu duong

tiém can?

x -0 -1 1 +m
+ - + +
}II
v \
-3 —2 —x
A. 1. B. 2. C. 3. D. 4.
Loi giai

Ta 6 limy=-3=y=-3 la tiém cdn ngang cua do6 thi ham sé.

X——0

Ta c¢6 limy=3= y =3 la tiém can ngang ctia d6 thi ham sd.

X—>+00

PUONG TIEM CAN CUA PO THI HAM SO 0




Cau 6.

Cau?7.

Cau 8.

>

Ta cd limy =+00 = x=-1 la tiém can ding cua do6 thi ham s6.
x—(-1)"

Ta ¢ limy =-0 = x=1la tiém can ding cua do thi ham s6.

x—1*
Vay d6 thi ham s6 c6 4 duong tiém can.
Ham s8 y = f (x) c6 bang bién thién dudi day

—aoo -2 0 1 +oo
o — SR R
-1

—; —4 0

[ =]
1

Tong s6 dudng tiém can ding va tiém can ngang ctia d6 thi hams6 y = f (x) la

A. 2. B. 4. C. 1. D. 3.

Loi giai
Chon D

+ lim f(x)=-1= y=-1 la duwong tiém can ngang.

X—>—00

+ lim f(x)=0=y=0 la duwong tiém can ngang.

X—>+©

+ lim f(x)=—0 = x=-2 la duong tiém can dung.
x—(-2)"

+Vay d6 thi ham s6 y = f (x) c6 3 dudng tiém can.

D6 thi ham s y = o x-1 c6 bao nhiéu duong tiém can?
25— x*
A. 1 B. 2. C. 3. D. 4.
Loi giai

Tap xac dinh: D =(-5;5) nén d6 thi ham s6 khong c6 tiém can ngang va tiém can xién.

Vi lim x1 nén duwong thang x = -5 la tiém can ding.

x>(-5)" /25 — x?

\ - x-1 A N 2 NN A ,
Vi lim ———= =+» nén duong thang x =5 la tiém can duing.

x5 \[25 — x?

Vay d6 thi ham s6 c6 hai duwong tiém can.

SO tiém can ding va tiém can ngang ctia d6 thi ham s6 y = bang

x* —4
A. 2. B. 1. C. 3. D. 0.
Loi giai

Tap xdc dinh D =(—0;—-2)U(2;+00).

PUONG TIEM CAN CUA PO THI HAM SO c




Cau 9.

Cau 10.

Cau 11.

>

Ta co

° limy=lim =0= y=0 la tiém can ngang.
X—>Fo0 X—>+o0 X2 _

) limy= lim =+00 = X =-2 la tiém can ding.
X——2" X——2" 2 _

X —4

® limy=Ilim =400 = X =2 la tiém can ding.

x—2" x—2F X2 —4

Vay s6 tiém can ding va tiém can ngang cua do6 thi ham s6 la 3.

Tong s6 duwong tiém can ngang va tiém can ding ctia d6 thi ham s y = )(2_24 la:
X —
A. 0. B. 1. C. 2. D. 3.
Loi giai
Tap xac dinh: D = R\{Z;—Z} .
Ta co: Iirp y=0 = y=0 la duong tiém can ngang.
. . 1 1 .. 1
imy=Ilim——==va limy==.
x—2* =2t X+2 4 X—2" 4
- . 1 N - - 1 \ A A 7
lim y= lim ——=+00 va lim y= lim ——=-0 = x=-2 la tiém can ding.
x—(-2)" x>(-2)" X+ 2 x—(-2) x—(-2) X+ 2
4 v X2 _4 \, 4 4
Choham s y = B Do thi ham s6 c6 may duwong tiém can?
X+
A. 3. B.2. C. 1. D. 4.

Loi giai
Tap xac dinh ctia ham s6 D =(—o0;-2]U[2;+00).
C6 x+1=0< x=-1 (loai) nén d6 thi ham s khoéng c6 tiém can ding.

Va limy=-1limy=1=y=-1y=1la 2 duong tiém can ngang.

X—>—00
Vay d6 thi ham s c6 2 duwong tiém can.

Nr+4-2

SO tiém can ding ctia d6 thi ham sd y = la

2
r +x

A.3. B.0. C.2. D.1.

Loi giai

TXD: D =[-4;-1)U(-L0)U(0;+x).

PUONG TIEM CAN CUA PO THI HAM SO °
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Cau 12.

Cau 13.

JX+4-2 . X+4-4 X

li = | — i
R S XLr‘?(x2+x)(\/m+ 2) XLT(XZ+X)(Jm+ 2)
= lim 1 :l.
H0’(x+1)(«/ﬂ+2) 4
o lim X2 i x+4-4 — lim X
o0 XX o0 (x*+ x)(\/x+4 + 2) 0 (%7 + x)(M+ 2)
1 1

=lim ==

x0" (x+1)(M+ 2) 4

4y lim YXIAZZ_ yy VXAAZ2 i YXHAZ2 g NXRAZZ
x>-1 X% 4+ X x—>-1" x(x+1) x>-1  X*4X x—>-1 x(x+1)

Nén duong théng z=-11a tiém can ding ctia d6 thi ham s6. Vay do thi ¢ 1 tiém can
dtng.

Jx-1

D06 thi ham s6 y= c6 bao nhiéu duong tiém can ding?

x® —3x
A.1. B. 2. C. 4. D. 3.
Loi gidi
, vx-1

Xét he O y= , (1).

éthams8 y=—7— (1)
Téap xac dinh D:[l;\/é)u(\/é;+oo).
Tacd lim 3X—_1:+oo nén x=+/3 1a tiém can dung ctia d6 thi ham s& (1).

x>B" X*—3X
Vay db6 thi ham s& (1) c6 1 tiém can dung.

(x—1)%

X2 +3x+2
A. 1. B. 4. C. 3. D. 2.

Loi giai

D6 thi ham sd y = c6 bao nhiéu duong tiém can?

) TXD: D =(L+0).

Suy ra khong ton tai cac gidihan lim y va lim y nén X=-1,Xx=-2 khong la cac
xa(—l)i xa(—Z)t

duong tiém can dung caa do thi.
3 —
9 limy = lim ==L

—————— =0, suy ra x=1 khong la duong tiém can ding.
x—1" x—1" X2 +3Xx+2 y g g ’ g

PUONG TIEM CAN CUA PO THI HAM SO c




Cau 14.

Cau 15.

>

1 1
1 3 = &
. . X—1)3 ) 3x— ) 5 o6
+) limy= |Im2(—)= I|m2X—1: lim XXX __0.
X—>+00 x—>+0 X 43X+ 2 x>+ X +3X+2 X—>+w1+§+£
X X

Suy ra duong théng y =0 1a mot tiém can ngang ctua do thi ham so.

1

i o (XD
Vay d6 thi ham s y = ( ) co mot duong tiém can.

X% +3X+2
N P P ety o SINX
Tong s6 dwong tiem can ding va duong tiém can ngang ctua do thi ham s6 y = —;
X
la
A. 0. B. 1. C. 2. D. 3.

Loi giai
ChenC

H 2
PR ~ SIN X
Xéthamso y= .

X3

+ Tap xac dinh D=R\{O}.

C.osinx?t . (sinx* 1
+Taco lim = lim = | =400,

x>0" X x>0 | X% X

Suy ra X =0 1a duwong tiém can ding cua d6 thi ham sd.
sin(x*)

X3

+Lai co

S—S,VX¢0.

X
sin(x*)

sin(x*)

Ma lim i:0 nén lim

5 7— =0. Twong tu ta cling ¢6 lim ——=0.
xa+oo|x X—>+0 X X——0 X
Suy ra Yy =0 la duong tiém can ngang cta d6 thi ham s6.
Vay d6 thi ham s6 c6 2 duong tiém can.
56 dudng tiem can ciia d6 thi ham s& y = Y2019 1y
[X|—2019
A. 3. B. 1. C. 2. D. 0
Loi giai

J X >-2019
Xétham sd y = Vx+2019 (1). biéu kién xdc dinh: )

|x|-2019 x #2019

Do lim y = lim YX+2019

X—>+00 x—>+0 ¥ —2019

=0 nén d6 thi ham so (1) c6 1 tiém can ngangla y =0.

PUONG TIEM CAN CUA PO THI HAM SO 0




Cau 16.

Cau 17.

Tacé lim y= lim YXF2919
x—>2019* x—2019" X —2019

Suy ra duong thdng x = 2019 1a tiém can ding ctia do thi ham s& (1).

v x+2019 . -1

Laicor lim y= lm o019 =~ My T—org =

Suy ra duong thang x = -2019 1a tiém can dtng ctia &6 thi ham s& (1).
Vay d6 thi ham s (1) c6 3 dwong tiém can.

D06 thi ham s y = c6 bao nhiéu duong tiém can?

5x -8
Vx? —3x
A. 2. B. 4. C. 1. D. 3.

Loi giai
Chen B

Tap xac dinh: D =(—0;0)U(3;+ ).

Tacé: lim y= lim ——— = lim

X—>+00 X—>+00 2 _ X—>+00 3 X—>+00 3
X" —3X X [1—— fl— —
X X

5x—8 X'(5_8j 2o

lim y = lim —2=—— = lim X/ _ lim X— =-5=y=-51a tiém cn ngang.
X—>—00 X—>— [XZ —3x X—>—00 3 X—>—00 3

X).\[1-= -=

X X

limy=Ilim X8 =—00 = X =0 la tiém can ding.
X—0~ x—0" X2 —3x
limy=Ilim X8 =+o0 = x =3 la tiém can dang.
x—3" x—3" X2 —3x

Vay d6 thi ham s6 c6 4 duong tiém can.

VXx+16 -4

SO tiém can ding ctia d6 thi ham sd y = -~ la
X* + X
A.1. B. 3. C. 2. D. 0.
Loi giai

TXD: D =[-16;+%)\{-1;0}.
Vx+16-4 . X . 1 1

Xét limy =Ilim =lim =lim =

207 xo0 X2 4 X X—’°(x2+x)(\/m+4) X—’O(x+1)(\/m+4)_g

Suy ra duong thang x =0 khong phai la tiém can ding ctia @6 thi ham sd.
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- . Jx+16-4 . . AXx+16-4
Xét lim y= lim ———=+w; lim y= lim ————=—o.
x—>—1" x—>-1" X+ X x—-1" x——1" X5+ X

Suy ra duong théng x=-1 la tiém can ding cua do thi ham s6.
Vay d6 thi ham s6 da cho chi c6 mot duong tiém can diéng la x=-1.
Cau18. Chohamsd y= f(x) c6 d6 thi nhu hinh vé sau

[

3l uw
2

1

Po thi ham s y =
' y 2f(x2—2x+2)+5

c6 bao nhiéu tiém can ding?

A 2. B. 6. C. 4. D. 3.

SO tiém can ding la s6 nghiém cta phuong trinh f (X2 —-2X+ 2) = —g :

Loi giai

Theo bang ta cé 2f (X)+5=a(x—x%)(X=X,)(X—%;) (¥ <0; X,, %, >1),a#0.

Do x*—2x+2=(x-1)’ +1>1nén f (X’ —2x+2)=—g<:> x=1% [, ~1; x=1£ /%, -1.

Vi phuong trinh f(x2 _2“2):_% c6 4 nghiém nén do6 thi ham sd ¢ 4 tiém can

ding.

Ciu19. Chohamsd y= f(x) cd bang bién thién nhu sau:
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Cau 20.

X —00 1 0 1 o
v — — — 0 -
J- S
\“\‘ \\\ HH'“‘*-..H ..-'"
\\L_\ \"‘—‘x "l._l..-"’f

Tong sO duong tiém can ding va tiém can ngang cua d6 thi ham s6 y = 3002 la
X —
A. 3. B. 4. C.5. D.é6.
Loi giai

Dua vao bang bién thién, phuong trinh 3f(x)-2=0 (hay f(x)zg) c6 4 nghiém

X, Xy, X5, X, thoa X €(—o0;-1), X, €(-L0), X, €(0;1), X, €(L+). Suy ra do thi ham s&

=——— co64tibmcan dingla X=X, X=X,, X=X,, X=X,.

y 3T ()2 M Ca g X 2 X3 4

Vi limy=lim ﬁ=0 nén y=0 la tiém cdn ngang cua d6 thi ham so&
X—>—00 X—>—00 X)—

ye—2
3f(x)-2

Vi limy=lim #=2 nén y=2 la tiém can ngang cua d6 thi ham s&
X—>+o0 X~>+oo3f(x)_2

ye—2
3f(x)-2

Do d6 d6 thi ham sd y:# co 2 tiém can ngangla y=0, y=2.

3 (x) -2
Vay tong s6 duong tiém can ding va tiém can ngang ctia d6 thi ham s6 y = WZ)Z
X —

lae.
Cho ham s6 y=f(x) xdc dinh trén R thoéa man lim f(x)=-1; lim f(x)=1 va

f(x)=1<x=0. Tong s6 duong tiém can ding va ngang ctia d6 thi ham sd

y= ! la:
f(x)-1
A. 2. B. 1. C. 4. D. 3.
Loi giai
Taco lim—s -+ 1 1 oymt 1 o
o f(x)-1 lim f(x)-1 -1-1 2 o f(x)=1 lim f(x)-1

X——0 X—>+00

lim f(x)=1)nén y=—% la tiém can ngang duy nhat.

X—>+00
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Ta cd lim

1
o0 f(x)-1

= (Vi f(x)=1<x=0)nén x=0 la tiém can ditng duy nhat.

Vay chon dép an A.
Cau2l. Cho ham so f (X) =ax® +bx* +cx+d (a,b,c,d S R) c6 d6 thi nhu hinh vé. D6 thi ham
. (X +4x+3)Vx* +x

s6 g(x)= -
(1)) -2 ()]

c6 bao nhiéu dwong tiém can ding?

Jr}r
\Az
|
| .
-3 -1 \ O X
A. 3. B. 2. C.6. D. 4.
Loi giai
x<-1
x>0
biéu kién < f(x) =0
f(x)%2

(x? +4X+3)\/X2 X (x+1)(x+3)x(x+1)

Taco g(x)= -

(P -20()] X[ (F()) =21 (x)]

16 rang X =0 1a mot tiém can ding ctia do thi g(x).

f(x)=0
Xét ph trinh (f(x)) =2f(x)=0 .
ét phuwong tri ( ()) (x) c{f(x):Z
Vi f(x)=0e| = trong d6 x = -3 1a nghiém nghiém kép, nén mAu sé cd
6 f(x)= C>_X=X1€(—l;0) rong dé x = -3 la nghiém nghiém kép, nén mau sé c6

nhan tir (x+3)° do d6 x = -3 la mot tiém can dung.

X=-1
Véi f(x)=2<|x=Xx, €(-3;,-1) , banghiém nay la nghiém don, nén

| X =X, € (—o0;-1)

f(x)—2=Kk(x+1)(x—x,)(X—X,), ta thdy trong g(X) thi (x+1) sé bi rut gon nén c6

thém x=X, (—3; —1) va X=X, € (—oo;—l) la tiém can ding.

PUONG TIEM CAN CUA PO THI HAM SO e




Cau 22.

Cau 23.

>

Vay tom lai d6 thi c6 4 tiém can ding 1la X=0;X=-3;X=X,; X=X,

Cho ham s§ f (X) c6 bang bién thién nhu hinh vé dudi day.

X —0 1 +o0
2
V - 0 +
y 1 1
-3
A? ~ - A A \ - A A 7 2 NA . \ N 1 \
Tong so tiém can ngang va tiém can ding cua do thi ham sd y = Tx)l la
A.0. B. 1. C.2. D. 3.
Loi giai

Tt bang bién thién ta c6 lim f (x)= lim f(x)=1.

Do dé lim ————=lim #=1. Vay d6 thi ham s6 y=# c6 1 duong
oo 2f (x) =1 o= 2f (x)-1 2f (x)-1
tiém can ngang la duong thang y =1.
X=a

Ta co 2f(x)—1:0<:>f(x):1<:> , trong do a>—1,b<—l.

2 Xx=b 2 2
. 1 . 1 T 1 . 1
lim——— =+, lim———=-0 va lim———=-w0, lim———=+wo.
wa 2f (x)-1 wa 2f(x)-1 ob 2f (x)-1 ob 2f (x)-1
Vay do6 thi ham s6 y = Tl)l c6 2 duong tiém can ngang la duong thang x=a va

X J—
duong thang x=b.
Két luan: D6 thi ham s6 y = Tl)l co tat ca 3 duong tiém can.

X J—

Chohamso y=f (X) xac dinh va lién tuc trén R, ¢6 bang bién thién nhu sau:

X —a0 -1 0 2
2 1
7 \_2 / \_3 /

Hoi d6 thi ham sd y =

+
+

3

8

o tat ca bao nhiéu duong tiém can (tiém can ding va

PUONG TIEM CAN CUA PO THI HAM SO °
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A.5. B.2. C.4. D.3.
Loi giai

Ta cé:
XILrEOf(x):Z = lim f(x)+2:% = D06 thi ham s6 y = f(x)+2c()tiémnganglé
,1

2
xILrEOf(x):Jroo :XILTOf(X)+2:O = D6 thi ham s6 y = f(x)+2Cé tiém ngang la
y=0.

Xét phuong trinh f(x)+2=0< f(x)=-2 (1).

Dua vao bang bién thién, (1) c6 3nghiém X, =-1, x, € (O; 2), X; € (2; +OO).

Suy ra d6 thi ham s y = c6 3 tiém can ding la X=-1, X=X,, X=X,.

f(X)+2
Vay d6 thi ham s6 c6 tat ca 5 tiém can.

Cau24. Cho ham sd bac ba f(x)=ax®+bx*+cx+dcd do thi nhu hinh vé. Hoéi d6 thi ham s&

(x*=3x+2)A/x-1

x.[ f2(x)-f (x)]

A.5. B. 4. C. 6. D.3.

g(x) ¢ bao nhiéu dwong tiém can ding?

Loi giai

biéu kién: x>1

Xét fz(x)—f(x):O@[:Ez;ng

(1)@{1;2“
x=1

(2)<=| x=be(1;2)
X=Cc>2

Vay

g(X)z(x—l)(x—Z) x-1_ (x—=1)(x-2)v/x-1
xf(x).[ f(X)-1] x(x=a)(x-2)"(x-1)(x-b)(x~c)

PUONG TIEM CAN CUA PO THI HAM SO °




>

Do x 21 nén d6 thi ham s6 ¢6 3 duong Tiém Can Dung

Cau 25. Chohamsdbacba: f ¢ = az’ +bz” + cx 4+ d 6 d6 thila duong cong hinh bén dwdi.

YA

(x2—3x+2) x—1
([ F2(x)- F(x)
A.5 B. 4 C.6 D. 3

Loi giai
Chen D

Diéu kién x >1.

D6 thi ham s6 g(x) - ¢0 tat ca bao nhiéu duong tiém can dung?

Duya vao do thi ta thay f(x):a(x—a')(x—2)2 voi a'e(0;1) va
x=1
f(x)=1le|x=b'e(1;2).
X=¢'>2
Do d6 fz(x)—f(x):a(x—a')(x—2)2(x—l)(x—b')(x—c').
x-1
a’(x+1)(x-a")(x-2)(x-b")(x—c')

Do diéu kién x >1 nén d6 thi ham s g(x) c6 3 duong tiém can ding.

Do dé: g(x)=

PUONG TIEM CAN CUA PO THI HAM SO o
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CHU PE: PUONG TIEM CAN
VAN DUNG - VAN DUNG CAO

DANG 2

XAC PINH PUONG TIEM CAN CO CHUA THAM SO

Caul.

Cau 2.

Cau 3.

Cau 4.

Cau 5.

Cau 6.

Cau?’.

Cau 8.

Tim tham s6 m dé€ d6 thi ham s6 y = (m;l)ﬂ c6 tiém can ngang 1a duong thang
X—m
y=1.
A.m=-1. B.ng. C.m=2. D.m=1.
/ 2 - A ./ . 14 2 ~N A? NA . \ ~ X - 1 /4
Co tat ca bao nhiéu gia tri khac nhau ctia tham s6 mdé do thi ham s6 y=————c6
X“+mx+4
hai duong tiém can?
A. 1. B.0. C.2. D. 3.
C6 bao nhiéu gid tri nguyén cia m d€ d6 thi ham s6 y = ox—3 co

(mx2 —6x+3)(9x2 +6mx+1)

dung mot dwong tiém can?

A. 0. B. 2. C.1. D. V6 s0.
7 «A .7 . A A . \ A mXZ _1 7 7 . 2\ o A A
C6 bao nhiéu gid tri m dé do thiham sd y = Z 3712 c6 dung hai duong tiém can?
X —3X+
A. 2. B. 1. C. 4. D. 3.

- m 7. .« 7 . \ B \ . \ A A 2 A\VN . \
. Voi gia tri nao caa M thi hai dueong tiém can ctia d6 thi ham
X+m

Cho ham s6 y =

s0 cung v6i hai truc toa d¢ tao thanh hinh vudng

A.m=-2. B. m==2. C.m=2. D. m=+2.
mx +1
X—2m

Chohamso y= véi tham sdm = 0 .Giao diém cua hai duong tiém can cua do thi

ham s6 thudc duong thang c6 phuong trinh nao dwdi day ?
A. 2x+y=0. B. y=2x. C. x-2y=0. D. x+2y=0.

Cho ham s6 y = f(X) thoa man XIirp f(x) =2019m, lim f(x) =2020m* (véi m la tham sd

thuc). Hoi 6 tdt ca bao nhiéu gia tri caia m d€ d6 thi cia ham s6 y = f(X) c¢d duy nhat

mot tiém can ngang?

A. 4. B. 2. C. 3. D. 1.

Cho ham s8 y = f (x) =X —2*2M 6 bao nhicu gid tri ctia m A& db thi ham s§ 6
(x=1)(x+m)

duy nhdt mot tiém can dung?

A. 4. B. 2 . C.1. D. 3.

PUONG TIEM CAN CUA PO THI HAM SO °




Cau 9.

Cau 10.

Cau 11.

Cau 12.

Cau 13.

Cau 14.

Cau 15.

Cau 16.

>

? NA . \ ~N 1 14 7 -A A ’
Co bao nhiéu gia tri m dé do thiham s6 y = ZL c6 dung 1 tiém can diang?
X" +mx+4
A. 1. B. 2. C. 3. D. 4.

Cho ham s0y = n:(x+5

(C,). Tim mdé€ giao diém ctia hai tiém can cta (C,) thudc

Parabol (P):y=x*-2x+2019.
A.m=2022. B.m=1. C.m=2018. D.m=-2.
X—3
x* —3mx® + (2m* +1) x—m

Cho ham s6 y= . C6 bao nhiéu gia tri nguyén thudc doan

[-6;6] ctia tham s6 m d€ d6 thi ham s6 ¢6 4 duong tiém can?
A. 8. B. 9. C.12. D. 11.

1

Cho he O V=
©hamso Y [xz—(2m+1)x+2m]Jx—m

. Tim tat ca cac gia tri thuc ctia tham s6 m

dé€ d6 thi ham s c6 4 duong tiém can.

O<m<l m<1 0<m<l1
A. 1 . B. 1. C.m>1. D. 1
ms= ms== m==
2 2 2
Cho ham s yzzl;x. Tim tat ca cac gia tri thuc ctia tham s6 m dé d6 thi ham
X =2mx+4

s0 ¢6 ba dwong tiém can.

mz=— m> 2
2 m> 2
. B. 5. C.2<m<2. D. .
m> 2 m== m< -2
m< -2

Tim s6 gia tri nguyén thudc doan [-2019;2019] cta tham s6 m d€ d6 thi ham s&

y=—-—"-— x=3 dung hai dueong tiém can.
X°+X—m
A. 2007. B. 2010. C. 2009. D. 2008.

4036x+2
co

Amx® +3

C6 bao nhiéu gia tri nguyén ctia me(—2019;2019) d€ do thi ham s6 y =

hai duong tiém can ngang.
A. 0. B. 2018. C. 4036. D. 25.

Choham s§ y = c6 d6 thi (C). Biét rang (C) c6 tiém can ngang va ton tai tiép

ax’ +1
tuyén cua (C) song song va cach tiém can ngang cua (C) mot khoang bang 3. Ménh

dé nao dudi day dung ?

A. ae l;l . B. ae 1;§ . C. ae 0;1 . D. ae §;2 .
2 2 2 2
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Cau 17.

Cau 18.

Cau 19.

Cau 20.

Cau 21.

Cau 22.

Cau 23.

Cau 24

Cau 25.

>

Tim tat ca cac gia tri thuc ctia tham s& m sao cho d6 thi ham s6 y =

Jmx? +1

co dung
X+1
mot duong tiém can.

A. -1<m<0. B. -1<m<0. C. m<-1. D. m>0.

12 ++/4x—x?

VX —6Xx+2m

thue m d€ (C,,) c6 dung hai tiém can ding.

A. 5=[89). B. 5{4;%} C. S=(4;§). D. $=(0;9].
1+/x+1 &

Vx> —mx—3m

Cho ham sd y = c6 do thi (C,,). Tim tap S tat ca cac gia tri cua tham s

Tap hop tat ca cac gia tri thyc cia tham s6 m dé d6 thi ham s6 y=

ding hai tiém can ding la

A. (01450). B. (o%) C. Bﬂ D. (oﬂ

Tim tat ca cac gia tri thuee ctia tham s6 m sao cho do thi cia ham s6 Yy = ——=—== c6 hai

Jmx® +1
tiém can ngang.
A. m<0. B. m=0.
C. m>0. D. Khong co gia tri thuc ctia m

Goi S la tdp tdt ca cac gia tri cua tham s6 m dé d6 thi ham s&

y =3/X? +3x2 +2 —\/4x? +3x+2 + MX ¢4 tiém cin ngang. Téng cac phan tit ctia S 1a
A. -2. B. 2. C. 3. D. 3.

Goi S la tdp tdt ca cac gia tri cua tham s6 m dé d6 thi ham sd&

y = Y8x° —5x2 —2 —/25x2 — Tx+2 —%X o tiém can ngang. Tich cdc phan tir ctia S la

A. 8. B. -84. C. 21. D. -21.

Goi S la tdp tat ca cac gia tri cua tham s6 m dé d6 thi ham s6

y =X —5x+3 - ¥/64X° +3x* —5X+ 2 + MX c6 tiém can ngang. Tong binh phurong tt ca
cac phan tir cua S la
A. 10. B. 15. C. 50. D. 51.

JX+m-=3

. C6 bao nhiéu gia tri nguyén duong ctia m dé€ d6 thi ham s6 y =———— ¢6 dting mot

X+5

duong tiém can?

A. 5. B. 4. C.1. D. 6.

Cho ham s§ f (x) thoa man f (tanx)=cos® x. Tim t4t ca cac s& thuc m d€ do thi ham
i 2019 ) .

SO g(X)=———— cd hai duvong tiém can dung.

A. m<0. B.0<m<1 C. m>0. D. m<1.
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Caul.

Cau 2.

Cau 3.

>

HUONG DAN GIAI
(m+1)x—5m

5 c6 tiém can ngang 1a duong thang
X—-m

Tim tham s6 m dé€ d6 thi ham s6 y =

y=1.

A.m=-1. Bm:%. C.m=2. D.m=1.
Loi giai

Ta co:

(M+1)x—5m
2X—m

Tiém can ngang cua ham s y = la:

_ lim (M+1)x-5m m+1
Y= 58T 2x—m 2

1= m=1.

x-1

———— 0
X +mx+4

Co tat ca bao nhiéu gia tri khac nhau ctia tham s& mdé d6 thi ham s6 y =
hai dwong tiém can?
A. 1. B. 0. C.2. D. 3.
Loi giai

1 1
v v2
T T X X° _
Tacs iy = lim 5 <0

1+ —+—

X X
Nén d6 thi ham s6 ludn cé mot duong tiém can ngang la y =0.
Do d6 dé do thi ham sd ¢ hai duong tiém can thi phuong trinh: X2 +mx+4=0 ¢
nghiém kép hoéc c6 hai nghiém phan biét trong d6 c6 1 nghiém bang 1.
[ (m2-16=0 [ [m*-16=0 .
m=

m#=-5 m=-5
Khi do & S im=—4.
{m2—16>0 {m2—16>0 I

m=-5 m=-5

Vay me{-4;4;-5}. Nén c6 3 gid tri thoa yéu cau bai toan.
6x -3

(mx2 —6x+3)(9x2 +6mx+1) €6

C6 bao nhiéu gid tri nguyén caa m dé€ do6 thi ham s6 y =

dung mot dwong tiém can?
A. 0. B. 2. C. 1. D. V6 so.
Loi giai
6x—-3
(mx* —6x+3)(9x* +6mx+1)

Ki hiéu (C) 1a db thi ham s§ y =

* Truong hop 1: m=0.
6x-3

Khido y= (-6x+3)(9x* +1)

. D6 thi ham s6 ¢6 dung mot duong tiém can ngang y =0.
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Cau4.

Cau 5.

Cau 6.

>

Do d6 chon m=0.
*Truong hop 2: m=0.
Xét phuong trinh (mx® —6x+3)(9x* +6mx+1)=0 (1)

Nhén thdy: (C) luoén c6 mot drong tiém can ngang y =0 va phuong trinh (1) khong
thé c6 duy nhat mot nghiém don véi moi m.

Do d6 (C) c6 dung mot duong tiém can khi va chi khi (C) khong c6 tiém can ding
9-3m<0 {m >3

< (1) vb nghiém < =
() Bhie {9m2—9<0

, (khong ton tai m).
-1l<m<1 ( & ) )

Két hop cac truong hop ta duwoc m=0.

2

7 A .7 . A? A . \ A mX _1 J ’ . \ oA A

Co bao nhiéu gia tri m dé do thiham so y = 7322 © dung hai duong tiém can?
X*—3x+
A 2. B. 1. C. 4. D. 3.
Loi giai
Tap x4c dinh ctia ham s&: D=R\{1;2}.
Taco: fimy=tim =1 _m va timy=tim—"""1 _msuyra 12 tiém
. = D = _—_— = =m
X——0 x——o0 ¥2 —3x+2 X—>+0 x>0 X2 —3x+2 y y :

can ngang cua d6 thi ham sé.
D€ d6 thi ham s6 c6 dung hai tiém can thi d6 thi ham s6 c¢6 dung mot tiém can dung.
., |m=1=0 m=1

Khi do: & 1.
4m-1=0 m==
4
Vay c6 hai gid tri cia m thda man yéu cau bai toan.

2X—m

X+m

Cho ham s0 y = . V6i gia tri nao caa M thi hai duong tiém can ctia d6 thi ham

s0 cung véi hai truc toa d¢ tao thanh hinh vudng
A.m=-2. B. m==2. C.m=2. D. m=+2.

Loi giai
V6i m#0 thi d6 thi ham s6 6 tiém can dang d, : X =-m va tiém can ngang d,:y=2.
Ta c6 d, "Ox=A(-m;0), d,nOy=B(0;2).
Dé hai duong tiém can cung véi 2 truc toa do tao thanh hinh vudng thi tam giac OAB
vudng cAn tai O < OA=0B < |-m=2<m==+2 .

, oo mx+1 . ~ A e ea o
Choham so y = < X;m voi tham sO m = 0 .Giao diém cua hai duwong tiém can caa do thi
ham s& thudc duong thang c6 phuong trinh nao dwdi day ?

A. 2x+y=0. B. y=2x. C. x-2y=0. D. x+2y=0.

Loi giai

ST ~ mx+1
Do thiham so y =

O tiém can ding x =2m; tiém can ngang y=m
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Cau?7.

Cau 8.

Cau 9.

>

— Giao diém cta hai duong tiém can ctua do6 thi ham so la 1(2m;m)
=>X=2y=>x-2y=0
Cho ham s6 y = f(X) théa man XILr:r; f(x) =2019m, Xlirpw f (x) =2020m* (véi m la tham s&
thuc). Hoi co tat ca bao nhiéu gia tri cia m dé€ do thi cia ham s6 y = f(X) c6 duy nhat
mot tiém can ngang?
A. 4. B. 2. C. 3. D. 1.
Loi giai
Pé ham s6 c6 duy nhat mot tiém can ngang diéu kién can va du 1a
m=0
XILTO f(x)= XILrI]w f(x) =aeR=2020m* =2019m < m(2020m3 - 2019) =0< o i/ﬁ
2020

Vay c6 2 gia tri mthoa man dé ham s6 y = f(x) cd duy nhat moét tiém can ngang

N X —2X+2m . A i N BA s T A
Cho hamso y=f (x) =————— . Co bao nhiéu gia tri chia m deé do thi ham so co6
(x—1)(x+m)
duy nhat mot tiém can ding?
A. 4. B. 2. C.1. D. 3.
Loi giai

bit g(x)=x*—2x+2m.

2 2

Khi m=-1tacohamsd y= f(x)=LX22 . Khi d6 IimLXZZ=—oo suy ra do
(-1 = (x-)

thi ctia ham s& da cho ¢6 duy nhdt mét tiém can ding x =1.

X? —2X+2m

Khi m=-1 Xéthém56 y= f(X):m
X— X+

Truong hop 1: DB6 thi ham s da cho c6 duy nhdt mét tiém can ding x=1.
m#=
g(1)=0 ~1+2m=0 2 m=0
o & = .
m?+4m =0 m=0 m=-4
m=-4

Treong hop 2: D6 thi ham s da cho c6 duy nhat mot tiém can déng x=m.

m = —4
1)=0 2
Ycbt < g() = m +4m¢0<:> m=0 <:>m:1.
g(-m)#0 [-1+2m=0
1
m==
2

Két luan: Vay co 4 gia tri m thoa yéu cau bai toan.
Vay dép 4n 12 A.
Xx+1
X2 +mx+4

PUONG TIEM CAN CUA PO THI HAM SO 0

C6 bao nhiéu gia tri m dé do thi hams6 y = c6 dung 1 tiém can ding?




Cau 10.

Cau 11.

>

A. 1. B. 2. C. 3. D. 4.

Loi giai
Tacod: x+1=0=x=-1.
m=-4
TH1: x> +mx+4=0 cé nghiém kép. <A, =0 <& m’*-16=0 <:>{ 4
m=

TH2: x* +mx+4=0 c6 2 nghiém phan biét trong d6 c6 1 nghiém 1a x=-1.

A >0 m>4
= ) < m<-4 ©m=5.
(-1) -m+4=0
m=5
Vay ¢ 3 gia tri cia m dé d6 thi ham s6 y_x——l-l c6 dung 1 tiém can din,
Y s1a th ' x> +mx+4 & L Hem e &
\ ~ mx+5 . P o , A A , A
Cho ham s6y = 1 (C,). Tim mdé€ giao diém cta hai tiém can cua (C,) thudc
Parabol (P):y=x*-2x+2019.
A.m=2022. B.m=1. C.m=2018. D.m=-2.

Loi giai
Dé @6 thi ham s6 c6 hai tiém can khi m # -5.
Tap xac dinh D=R\{1}
D6 thi ham sd ¢6 tiém can can ding X =1, tiém can ngang y=m.
Giao diém ctia hai tiém can la 1(1;m)
Vi [(L;m)e(P):y=x*-2x+2019 < m=1-2+2019 nén m= 2018 (thoa man).
X—3
x* =3mx% +(2m? +1) x—m

Cho ham s6 y= . C6 bao nhiéu gia tri nguyén thudc doan

[—6; 6] cua tham s& m d€ d6 thi ham s6 c6 4 duong tiém can?

A. 8. B. 9. C.12. D. 11.
Loi giai
. v A L Ly ~ Xx—3
Goi (C) la d6 thi ham s6 y=—; > > .
X®=3mx° +(2m° +1) x—m

Ta c6: lim y = lim X=3

. > > =0 nén do thi ham s6 ¢6 1 duong tiém can
ot ok x® - 3mx® +(2m° +1) x—m

ngang la y=0.
Do d6 (C) c6 4 duong tiém can khi va chi khi (C)c6 3 duong tiém can dung
& x*=3mx* +(2m’ +1)x-m =0(1) c6 3 nghiém phén biét khéc 3.

X=m

Ta c6 (1) < (x—m)(x? —2mx+1) =0 :
acd () = (x m)(x mx+) I _2mx41=0
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m=3 m=3

m?-1>0 m< -1
Phuong trinh (1) c6 3 nghiém phan biét khac 3 <4 X <

m°—-2m°+1+0 m>1

2

3 —-6m+1+0 me

o me (—oo;—l)u(l;g]u(g;3ju(3;+w).
Do me[-6;6], m nguyén nén m e{-6;-5,-4;-3,-2;2;4;5;6} .

Vay ¢6 9 gia tri m thoa man.
1
[xz —(2m+1)x+2m]\/x—m '
dé€ d6 thi ham s6 c6 4 duong tiém can.
O<m<l m<1

A. 1 . B. 1.
m#=— m#—
2 2

Cau12. Chohamso y= Tim tat ca cac gia tri thye cua tham s6 m

C. m>1. D.

Loi giai
Chon A

X>m
Ham s06 xac dinh khi {

x> —(2m+1)x+2m=0
Ta c6 lim 1
x>0 [xz—(2m+1)x+2m]\/x—m

can ngang Y =0 . Do d6 dé€ d6 thi ham s ¢6 4 duong tiém can thi d6 thi ham s6 phai

=0 nén d6 thi ham s6 luén c6 mot dwong tiém

c6 3duong tiém can ding. Ta c6 lim y =+ nén d6 thi ham s8 nhan duong thang

Xx=m lam duwong tiém can ding. Nhw vay ta can ¢6 phwong trinh
1#2m 1
x* —(2m+1)x+2m=0c6 hai nghiém phan biét Ion hon m < {1>m < m ;tE
m>m O<mx<l

1-x

X°—=2mx+4

Choham s0 y= . Tim t4t ca cac gia tri thuc ctia tham s6 m dé€ d6 thi ham

s0 ¢6 ba dwong tiém can.

5
m#—
2 m>2 ms2
A. . B. 5. C.2<m<2. D. .
m> 2 mz=-— m< -2
m<-2 2
Loi giai

lim y =0 nén do6 thi ham s c6 mot duong tiém can ngang y =0.
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Cau 14.

Cau 15.

>

D€ d6 thi ham s0 c6 ba duong tiém can thi d6 thi c¢é hai duong tiém can dang.
< X* —2mx+4 =0 c6 hai nghiém phan biét x #1.
m< -2
m?>—4>0 m > 2
2SS IS )
1-2m+4+#0 5

ms—
2

Tim s6 gia tri nguyén thudc doan [-2019;2019] cta tham s6 m d€ d6 thi ham s&

=0 /=3 c6 dung hai duong tiém can.
X2 +X—m
A. 2007. B. 2010. C. 2009. D. 2008.
Loi giai

Chon D

4 \ ~ X - 3
Xéthams0y = ——.

X% +X—m

+) TXD: D =[3;+w)

1 3
X — N
+) limy=lim X—3: lim XX X__0. Do d6 DTHS ¢4 1 tiém cin ngang Yy =0.
X—>+00 X—>+00 X2+X—m X—)+w1+1_m
X X

+) DE DTHS ¢6 2 duwong tiém can thi phai ¢6 thém 1 tiém can ding. Vay yéu cau bai
todn tré thanh: Tim diéu kién d€ phuong trinh x* +x-m=0 phai cé 1 nghiém 16n hon
hodc bang 3.

Truong hop 1: Phuong trinh X* +Xx—m=0 phai ¢4 2 nghiém x,X, thoa man

X <3< X,.

<afB)<0<12-m<0<=m>12.

Truong hop 2 : Phuong trinh X* + Xx—m=0 cé nghiém x =3thi m=12.

Vé6i m =12phuong trinh trd thanh: x° +Xx—12=0 < K i 34 ( tmdk)

Truong hop 3: Phuong trinh x* +Xx-m=0 c6 nghiém kép x> 3.

Khi M= vy thi phuong trinh cé nghiém X = _?1 (khong théa man)

Theo dé bai me[-2019;2019], m nguyén do d6 me[12;2019].
Vay c6 (2019-12)+1= 2008 gid trj ctia m.
C6 bao nhiéu gid tri nguyén ctia me(~2019;2019) d& db thi ham s6 y= 20X *t2 ¢4

Jmx? +3

hai duong tiém can ngang.
A. 0. B. 2018. C. 4036. D. 25.

Loi giai
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Cau 16.

O Vo6i m<0 ta cd tap xac dinh ctia ham s6: D :(—,/—i , /—EJ nén khong
m m

ton tai tiém can ngang.

O V6i m=0 thi lim y=+0 va lim y=-w nén d6 thi ham s6 cling khong cé
X—>—00

X—>+00

tiém can ngang.

0 Véi m>0 ta co tap xac dinh cia ham s6: D=R.
Khi d6:
2 2
4036 + — £
lim y = lim X( ' Xj — lim 490" 036
X—>+00 X—>-+00 3 X—>+00 3 \/H ’
X m+? m+?
2 2
4036 + — £
lim y = lim X( +Xj — lim 40Ty 036
X—>—00 X—>—00 3 X—>—00 3 \/H
—X m+? - m+?
nén d6 thi ham sd c6 2 tiém can ngang la y = i@.
m
m>0
Suy ra {me(-2019;2019) < me{1;23,..;2018} .
meZ

Vay c6 2018 gid tri nguyén ctia m.

X+1
Jax® +1

tuyén cua (C) song song va cach tiém can ngang ctia (C) mot khoang bang 3. Ménh

Cho ham s8 y = c6 d6 thi (C). Biét rang (C) c6 tiém can ngang va ton tai tiép

dé nao duwdi day dang ?

A. ae(l;lj. B. ae(l;gj. C. ae[o;lj. D. ae(g;zj.
2 2 2 2

Loi giai
D¢ duong cong (C) cb tiém can ngang khi va chi khi: a>0
1

1 _ 1
NN~

Suy ra ta c6 hai duong tiém can ngang la: y, =

Jax? +1—(x+1). s
() vax’+1 _ 1-ax

ax® +1 ( ax’ +1)3

Goi tiép tuyén ctia duong cong (C) tai diém M (X,,; Y, ) 1a duong thing A

Tacod: y'=

Ta c6 A song song tiém ngang cua (C) suy ra:
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Cau 17.

Cau 18.

+) y'(xy )=0=>1-ax, =0 X, :§:>M£§; /1+§J

Ta c6 khoang cach tit A dén tiém can ngang cta (C) bang 3
+) Khoang cach tit A dén tiém can ngang ciing chinh la khoang cach tir di€fm M dén

tiém can ngang.

A
d(M;y,)=3 a Ja 9 . 1
Ta co = <a=—.Vay ae| =;11.
d(M;y,)=3 1 1 16 2
1+—+—=|=3
LG
NP , n e AMXE+L
Tim tat ca cac gia tri thyec cia tham s6 m sao cho d6 thi ham s6 y:T c6 dung
+
mot duong tiém can.
A. -1<m<Q0. B. -1<m<0. C. m<-1. D. m>0.
Loi giai

+) Néu m>0 ta thay Iim[

X—>*Fowo
2
} mx® +1
lim| ————

Jmx? +1

1 J = J_r\/a =>Yy= i\/a la tiém can ngang.
X+

X+1

x——1*

J =100 = X =—11la tiém can ding.

Vay m>0 khong thoa man dé bai.

-1 1
——;—| khong phai la mot khoan
e } &P )

v6 cung nén d6 thi ham sd khong ¢6 tiém can ngang.

+) Néu m<0 ta cé ham s6 xac dinh trén D = [

’ 2
D6 thi ham s c6 mot duong tiém can ding x=-1 khi lim (mx_;—l} =400.
x——1* X +
1 gt
Khi d6 m phai thoa man hé | /-m -m < -1<m<0.
m<0

12 +/4x — X?
X2 —6X+2m

thue m d¢€ (C,,) c6 dung hai tiém can ding.

Cho ham sd y = c6 do thi (C,,). Tim tap S tat ca cac gia tri cua tham sd

A. S=[89). B. 3{4;2) C. S=(4;%). D. S=(0;9].

Loi giai
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Dé thay 12++4x—x* >0, Vx [0;4].
Xét g(x)=x*—6x=-2m c6 g'(x)=2x-6=0<x=3€(0;4).

Ta c6 bang bién thién ciia ham s6 g(x) trén doan (0;4):

x |0 3 4
g : 0 +
0
-8
g /
-9

Twr d6 ta thdy phuong trinh X* —6X+2m =0 c6 hai nghiém phan biét thudc doan (0;4)

khi —9<—2m<—8<:>4<m<g.

1+Xx+1 4
X2 —mx—-3m

Cau 19. Tap hop tat ca cac gia tri thuc cua tham s6 m dé€ do thi ham s6 y=

dung hai tiém can ding la
A. (0;+x). B. O;1 ) C. 1;l . D. O;1 .
2 4 2 2

Loi giai
Ta thdy 1++/X+1>0, ¥x>-1.

Ham s8 c6 dting hai tiém can ding khi X* —mx—3m=0 ¢4 hai nghiém phan biét x > -1

2

Vi x> -1, phuong trinh x> —mx—3m=0 < =m.
X+3
2 _y? 2 =
Pit (x) =2 = () 20X x +6)§=O:>x2+6x=0c{x ° .
X+3 (x+3) (x+3) X=-6

Ta c6 bang bién thién ctia ham s y = f (x) trén khoang [-1;+):

x | -1 0 +o0

y - 0 +

y \

0]

PUONG TIEM CAN CUA PO THI HAM SO 6




Cau 20.

Cau 21.

Cau 22.

>

Tt bang bién thién trén ta thdy dé phuwong trinh X* —mx—3m=0 c4 hai nghiém phan
bigt x> 1 thi me(O;%j.

N A, 2 7 ./ . 7 ~ AV . ? \ ~ X +1 7 .
Tim tat ca cac gid tri thuee ctia tham s6 m sao cho do thi ciia ham s6 Yy = ———= c6 hai
vmx® +1

tiém can ngang.

A. m<0. B. m=0.
C. m>0. D. Khong c6 gia tri thyrc cia m
Loi giai

Ta thay khi m>0 thi tdp xac dinh ctia ham s6 méi chita .

Néu m=0 thi ham s6 y =x+1 khoéng c6 duwong tiém can ngang.

x(1+1) 1
X =+

Néu m>0 thitaco limy=Ilim T suy ra do thi ham s ¢6 2 tiém can
m

X—0 X—0 1
x| [m+ 2

1,1
NN

Goi S la tdp tdt ca cac gia tri cua tham s6 m dé d6 thi ham s6

ngangla y=

y= Y% +3x% 42 —JAx? +3x+2 + mX ¢ tiém can ngang. Tong cac phan tr ctia S la
A. 2. B. 2. C. -3. D. 3.

limy= lim ($/x3+3x2 +2 —J4ax? +3x+2+mx)

X—>+o0 X—>+00

= lim (\?’/x3+3x2 +2—x+2x—\/4x2+3x+2+(m—1)x)

X—>+00

Ta c6: lim (\3/x3+3x2 +2—x):1; lim (Zx—\/4x2 +3x+2)=—%

X—>+0 X—>+%0

Loi giai

* limy=lim (§/x3+3x2+2—\/4x2+3x+2+mx)

X—>—00 X—>—00

= lim (\3/x3+3x2+2—x—2x—\/4x2+3x+2+(m+3)x)

X—>—00

. . 3
Ta cé: lim (%/x3+3x2 +2—x):1,- lim (2x—\/4x2 +3x+2)=Z

X—>—0 X—>—0

* P06 thi ham s6 c6 tiém can ngang < lim y hodc lim y hitu han
X—>—00 X—>+00

m-1=0 m=1
= =
m+3=0 m=-3

Goi S la tdp tdt ca cac gia tri cuia tham s6 m d€ d6 thi ham s6

y = Y8x° —5x2 —2 —/25x2 — Tx+2 —gx cd tiém cén ngang. Tich cdc phan tir cta S la
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Cau 23.

A.8. B. -84. C. 21. D. -21.
Loi giai

X—>+00

= lim (\3/8x3—5x2 —2 —2X+5x—~/25x? —7x+2—(g+3jxj

*lim y = lim (3/8x3—5x2—2—\/25x2—7x+2—ng

X—>+00

Ta cé: lim (3 8% —5x2 —2 —2x)=—3; lim (5x—x/25x2 —7x+2)=1
12 10

X—>+00 X—>+o0

* lim y = lim (3/8x3—5x2—2—\/25x2—7x+2—gx)

X—>—0 X—>—0

— lim (38x3—5x2—2—2x—5x—x/25x2—7x+2+(7—%jx}

Ta co: lim (\3/8x3 —5x% -2 —2x) = —%; lim (5x—\/25x2 —7x+2) = —%

* P06 thi ham sd c6 tiém can ngang < lim y hodc lim y htu han
X—>—00 X—>+00

m

E+3:0 |:m=—6
=14

7_m:0 m=

2

Goi S la tdp tat ca cac gia tri cua tham s6 m dé d6 thi ham so

y =+9x? —5x+3 - ¥/64X° +3x* —5X+ 2 + MX c6 tiém can ngang. Tong binh phurong tat ca
cac phan tir cua S la
A. 10. B. 15. C. 50. D. 51.

Loi giai

limy= lim (\/sz _5x+3—364x% +3x* —5x+2 +mx)

X—>+00 X—>+0

= lim (\/sz —5X+3—3X+4x— 364x® +3x> —5X + 2 +(m—1)x)
lim (\/9x2 —5x+3—3x)=%5 lim (4x—3/64x3+3x2 —5x+2)=—%

X—>+00 X—>+00

Ta co:

* limy= lim (\/9x2—5x+3—§/64x3+3x2—5x+2+mx)

X—>—00 X—>—00

= lim (\/9x2 —5x+3+3x+4x—3/64x3+3x2—5x+2+(m—7)x)
lim (\/sz —5x+3—3x):E lim (4x—3/64x3+3x2 —5x+2):—%

Ta co: X—>—0 6 , X—>—a0
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* P06 thi ham sd ¢6 tiém can ngang < lim y hodc lim y httu han
X—>—00

m-1=0 m=1
= =
m-7=0 m=7

JX+m-=3

Cau 24. C6 bao nhiéu gia tri nguyén dwong ctia m dé€ do thi ham s6 y =————— ¢6 dung mot

Cau 25.

X+5
dwong tiém can?
A.5. B. 4. C. 1. D. 6.

Loi giai
JX+m-3 X+m-=9

Tacod y= =

X+5 (x+5)(ﬁ+3)'

Dé thay lim y=0,vm. Do dé d6 thi ham s6 c6 mot dwong TCN la y=0.

X—>+00

D€ d6 thi ham s6 khong c6 duong tiém can ding ta xét thuong hop sau: -5 la nghiém
cta tit hoac -5 lam vx+m khong xac dinh.

TH1: -5 la nghiém cta t&t thi -5+ m-9=0& m=14.

Thr lai:

limy = lim ——479 Iim;=% .Khéng c6 TCD.

x->-5 H_s(x+5)(m+3)_m_s /x+14 +3

TH2: -5 lam v/x+m khong xac dinh thi -5¢[-m;+0) < -5<-m< m<5.

Khi d6 khong ton tai Iir‘[15 y nén khong duong tiém can ding.
Mit khéc dé bai yéu cau tim gid tri nguyén duong ciia m nén me{1;2;3;4}.
Vay me{1;2;3,4;14}.

Cho ham s§ f (x) thoa méan f (tanx)=cos’ x. Tim t4t ca c4c s& thuc m d€ do thi ham

s6 g(x)= % c6 hai duong tiém can dung.
A. m<0. B.0<m<1 C. m>0. D. m<1.
Loi giai
Ta c6 cos’ x=(cos2 x)2 :;2, suy ra f(tan x):;2 hay f(x)= 1 >
(1+tan2 x) (1+tan2 x) (1+ x2)
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Yéu cau bai toan tuong duong tim m dé do thi ham s g(x) = 50—19 c6 hai
> —M
(x2 +1)
duong tiém can ding twong duong phuong trinh ;2 —m=0 co6 hai nghiém phan
(x2 +1)
biét.
f s " 1
Xét ham sd h(x) = >
(1+ x2)
! 4X !
h'(x)=- ==h'(x)=0=x=0
(1+ X )
Bang bién thién
I ] +00
A'(x + 0 -
ho| T
0 0

Dua vao bang bién thién, phuong trinh ﬁ —m =0 co hai nghiém phan biét khi
x“+1

vachikhi 0<m<1
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CHU PE: PUONG TIEM CAN
VAN DUNG - VAN DUNG CAO

DANG 3

CAC BAI TOAN KHAC LIEN QUAN DEN PUONG TIEM CAN

Caul:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Cau 6:

X+1
Chohamsd y= X_+1 c6 do thi (C) . 56 diém thudc do thi (C) cach déu hai tiém can
ctia do thi (C) la
A. 2. B. 4. C.0. D. 1.

cit hai truc toa do tai cac di€m A, B. Ban

Hai tiém can ctia d6 thi ham s0 Yy =

kinh R cua duong tron ngoai ti€p tam gidc OAB la

A.R=4. B. R=5. C.R:g. D.R=3.
Khoang cach gitra hai tiém can ding caa d6 thi ham sd y = 21 3 bang
X —_
A. 3. B. 3. C. 243. D.6.
Chohamsd y = X +§ 6 do thi (C). Goi | 14 giao diém hai duong tiém cén cua (C).
X_

Tiép tuyén ctia (C) cat hai duong tiém can cta (C) tai hai di€ém A, B. Gid tri nho
nhat ctia chu vi duong tron ngoai tiép tam giac 1AB bang

A. 4x/§7z. B. 8. C.2r. D. 4r.

2X—2

Cho ham s6 y = ; 6 d6 thila (C), M la diém thudc (C) sao cho tiép tuyén cta

(C) tai M cat hai dreong tiém can ctia (C) tai hai diém A, B thoa man AB = 25 . Goi
S la tong cac hoanh d¢ cta tat ca cac diém M thoa man bai toan. Tim gia trictua S .
A. 6. B. 5. C. 8. D. 7.

x—1

Chohamsd y=
X+2

6 do thi (C), goi d 1a tiép tuyén véi (C) tai di€ém cé hoanh do
bang m-2. Biét duong thing d cit tiém can dimg ctia (C) tai diém A(X;y,) va cat
tiém can ngang ctia (C) tai diém B(X,;Y,). Goi S 1a tap hop céc s6 m sao cho

X, + Y, ==5. Tinh tong binh phuwong cac phan ttt ctia S .

A. 0. B. 4. C. 10. D. 9.

PUONG TIEM CAN CUA PO THI HAM SO °




Cau 7:

Cau 8:

Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13.

Cau 14.

>

Chohamsd y = 13_3)( 6 do thi (C). Diém M c6 hoanh d6 dwong nam trén (C) sao
X

cho khoang cach tit M dén tiém can ding gap hai lan khoang cach tit M dén tiém
can ngang caa (C). Khoang cach ttr M dén tdm d6i xtmg ctia (C) béng
A. 32 B. 245. C.4 D.5

X+§ 6 d6 thi (C). Tim toa d di€ém M c6 hoanh d6 dwong thudc (C)

Chohamsd y=
X_

sao cho tong khoang cach tit M dén hai duong tiém can nho nhat.

A. M (0;-1). B. M(22). C. M(43). D. M(%-3).
X+2
X+1

Cho ham s y = 6 d6 thi (C). Goi d 1a khoang c4ch tir giao diém hai tiém can

ctia d6 thi (C) dén mot tiép tuyén ctia (C). Gid tri lon nhét ctia d ¢ thé dat duoc la

A. 33. B. 2. C. 3. D. 2J2.

Chohamsd y= 2x+1
X+1

(C), goi | 1a tam ddi xting ctia d6 thi (C) va M (a;b) 1a mot
diém thudc do thi. Tiép tuyén ctia d6 thi (C) tai diém M cit hai tiém can cua d6 thi
(C) Tan luot tai hai diém A va B. D& tam gidc IAB c6 ban kinh duwong tron ndi tiép
16n nhat thi tdng a+b bang bao nhiéu?

A. 3. B. 1. C. 3. D. 5.

4x -3
X—3

Chohamsd y = 6 d6 thi (C). Biét do thi (C) c6 hai diém M,N thoa man tong

khoang cach ttt M hodc N dén hai duong tiém can la nho nhat. Khi d6 MN ¢6 gia tri
bang

A. MN =442. B. MN =6. C. MN =443 D. MN =6+/2.
Choham o y = 2X +11 c6 do thila (C), | la giao diém cac duong tiém can cua (C).
X

Goi M 1a diém thudc (C) sao cho ti€p tuyén cta (C) tai M cit hai dwong tiém can tai
A va B thoa man chu vi tam giac 1AB 1a nho nhat. Khi d6 c6 mdy diém M thoa man
yéu cau bai toan?

A. 0. B. 1. C. 2. D. 3.

Cho M la diém c6 hoanh d¢ duwong thudc d6 thi ham s6 y= XL; , sao cho tong

khoang cach ttr M dén hai dwong tiém can ctia d6 thi ham s6 1a nhé nhat. Toa d6 diém

M la:

A. (43). B. (0;-1). C. (£-3). D. (3,5).

Vx+3+ax+b
(x-1)

can ding. Tinh gid tri T =2a—3b.

PUONG TIEM CAN CUA PO THI HAM SO °
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Cau 15.

Cau 1e6.

Cau 17.

Cau 18.

>

A.—l—l. B.E. C.B. D.Z.

4 2 4 2
Trong mét phang toa d6 Oxy, tdng khoang cach tir gdc toa d6 dén tat ca cac duong

Y , 2X+3
tiém can ctia d6 thi ham s6'y = log, 1 bang
X —
A. 2. B.3. C.E. D.Z.
2 2
\ ~ 2018 7. 4 3 2 \

Cho ham sd Q(X)=m voi h(x)=mx*+nx®+px*+ox (m,n,p,qeR). Ham

s6 y=h'(x) c6 d6 thi nhw hinh vé bén dudi

Y,

-1 ] 3

Tim céc gid tri m nguyén dé€ s6 tiém can diing cua d6 thi ham s6 g(x) la 2
A.11. B. 10. C. 9. D. 20.

. ~ X+a
Cho ham s6 y=
X—a

c6 d6 thi (C) (v6i a la s6 thye duong). Goi P, Q la 2 diém

phan biét nam trén (C) sao cho téng khoang cach tit P t6i hai dudng tiém can cta
(C)la nho nhét va téng khoang cach tir Q tdi hai duong tiém can cua (C) la nhé
nhat. D dai doan thang PQ la

A. 2\2a+1. B. 2Ja. C. J2a+1. D. 4/a.

Cho f(x) la ham da thic c6 d6 thi ham nhu hinh vé dudi day. Dat

2

g(x)= - (XX) __2Xf ol hoi d6 thi ham s8 y = g(X) c6 bao nhiéu duong tiém can ding
?
)
r---- 4
P
—Il O 1 -
A.5 B.3 C.4 D.2
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Cau19. Trong mit phang voi hé toa dd Oxy, cho hai duong tron (C,) va (C,) lan lwot c6

ax+b ..

phuong trinh (x—1)° +(y-2)" =1 va (x+1)"+y? =1. Biét d6 thi ham s& y = e di
+

qua tam cua (C,), di qua tdm cta (C,) va c6 cac duong tiém céan tiép xtc véi ca (C,)
va (C,). Téng a+b+c la

A. 8. B. 2. C. -1. D. 5.

PUONG TIEM CAN CUA PO THI HAM SO @




Cau1:

Cau 2:

Cau 3:

>

HUGONG DAN GIAI

, X+1 " N aen A A L 1 wa A
Cho ham s& Y =1 c6 d6 thi (C) S8 diém thuodc do thi (C) cach déu hai tiém can
ctia do thi (C) la

A. 2. B. 4. C.0. D. 1.

Loi giai
D06 thi c6 dwong tiém can ding x =1, duong tiém can ngang y =1.
X+1

Goi M (X; X_lj € (C) véi x#1 cach déu hai duong tiém can. Ta co

d(M,0x)=d (M,0y) = x-1|=| -~

Ca hai gid tri nay déu thoa man dé bai. Vay co 2 diém thoa man dé bai.

3x+1 '
cat hai truc toa d0 tai cac diém A, B. Ban

Hai tiém can cua d6 thi ham s0 Y=

kinh R ctia duong tron ngoai ti€p tam gidac OAB la

A R=4. B. R=5. Q.R:g. D.R=3.

Loi giai

D6 thi ham s6 c6 duong tiém can ding x = 4, duong tiém can ngang y = 3.
Do d6 toa d6 cac diém A, B 1a A(4;0), B(0;3).

Tam gidc OAB vudng tai O nén béan kinh duwong tron ngoai ti€p tam gidac OAB la

MBS
2 2
Khoang cach gitra hai tiém can ding ctia d6 thi ham s y = 21 3 bang
X j—
A. 3. B. 3. C. 243. D. 6.

Loi giai
Chen C

D6 thi ham sd y =

> c6 tiém can diang X:\/g va X=—\/§.

Khoang cach gitra hai dudng thing x =+/3 va x=—/3 bing 2+/3.
1
x> -3

Vay khoang cach gitra hai tiém can ding ctia d6 thi ham s6 y = bang 243,

PUONG TIEM CAN CUA PO THI HAM SO e




Cau 4:

Cau5:

>

X+2

Cho ham s0 y = c6 d6 thi (C). Goi | la giao diém hai duong tiém can cua (C).

X—2
Tiép tuyén cua (C) cat hai duong tiém can ctia (C) tai hai diém A, B. Gié tri nho
nhat ctia chu vi duong tron ngoai tiép tam giac IAB bang
A. 4x/§7z. B. 87. C.2x. D. 4r.

Loi giai
Chon A

-4 -2 0 4 6 8 10
-2 \

Tap xac dinh: D=R\{2}; y'= —4

(x-2)"
Tiém can ding la duong thang X =2; tiém can ngang la dwong thang y=1, suy ra
1(21).

—4 X, +2
X—X,)+ .
(XO_Z)Z( ) % =2

Tiép tuyén d caa (C) ct hai duong tiém can cua (C) tai hai difm A, B nén

A(Z;XO—H], B(2x%,—2;1).

Phuong trinh tiép tuyén d cta (C) cd dang y=

X, —2
.7 ey . A /4 /4 \ \ . - A .7 \ AB
Do tam giac IAB vuong tai | nén ban kinh dwong tron ngoai tiép tam giacla R = >

Chu vi duong tron ngoai tiép tam giac IAB la P=AB.z.
Chu vi bé nhat khi AB nho nhat

Ta ¢6 E=(4—2xo;ij
Xo—2

Suy ra AB—\/4(2—XO)2+[ jz _\/4(x0—2)2J{X08 J > 2464 =42

Véy I:)min = 4\/577 .
zxx —22 c6 do thi la (C), M la di€ém thudc (C) sao cho tiép tuyén cta
(C) tai M cdt hai duong tiém can cta (C) tai hai di€ém A, B thoa man AB= 2.5. Goi

Cho ham s0 y =

S la tong cac hoanh dd cua tat ca cac diém M thoa man bai toan. Tim gia tri ctia S.
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Cau 6:

A. 6. B. 5. C.8. D. 7.
Loi giai
Tacod y' = 2

(-2

D6 thi (C) c6 hai duong tiém canla x=2 va y=2.

Goi M (m; 2;:22]6(0)(m¢2).
NI 5 , . 3 —2 2m-2
Phuong trinh tiép tuyén d cta (C) tai M la y= ~(x—m)+
m-2) m-2
(C) cat hai duong tiém can tai cac diém A[Z;%j va B(2m-2;2).
Theo gia thiét AB =25 < (2m-4)" + 162)2 =20
m_
m=3
m-2)° =1 =1
& (m-2)'-5(m-2)"+4=0 = ( )2 N
(m-2)°=4 |M=4
m=0

Vay S =8.

Choham sd y = X—_; c6 d6 thi (C), goi d 1a tiép tuyén voi (C) tai diém c6 hoanh do
X+

béng m-2. Biét duong thang d cit tiém can ding cta (C) tai diém A(x;Y;) va cat

tiém can ngang cua (C) tai difm B(X,;y,). Goi S la tdp hop cic s6 m sao cho

X, + Y, ==5. Tinh tong binh phwong cac phén t&r cua S.

A. 0. B. 4. C. 10. D. 9.
Loi giai
3
Taco y' = .
y (x+2)2

Véi x=m-2 = yzl—i: A(m—z;l—gj(mio).
m m

Phuong trinh tiép tuyén d cta (C): y :%(X—m+2)+1—%.

Db thi (C) c6 tiém cén ngang y =1 va tiém can ding x=-2.

PUONG TIEM CAN CUA PO THI HAM SO a




Cau 7:

Cau 8:

>

2 \ « A ? A m 2 1__ :1__ A
Toa do diém A la nghiém caa hé: y= m? (X * )+ m < m nén
X=-2 X=-2
6
ylzl_a'
3 3
, . A , . =—(X-m+2)+1-— =1 .
Toa do diéem B la nghiém caa hé: y m? ( m+ )+ m < y nén
y=1 X=2m-2

X, =2m-2.

6 ) m=1
Suyra x,+y,=2m-—-1=-5 <2m°+4m-6=0 < .
m m=-3

Vay tdng binh phwong cac phan tir ctia S 1a 1% + (—3)2 =10.

Cho ham s6 y = 13_ 3x c6 d6 thi (C). Diém M c¢6 hoanh d6 duong nam trén (C) sao
- X

cho khoang cach tt M dén tiém can dang gdp hai lan khoang cach tit M dén tiém

can ngang caa (C). Khoang cach tir M dén tdm d6i xtng cta (C) béng

A. 32. B. 245. C. 4 D.5

Loi giai
Giastr M (t :it—;) e(C) (t>0,t=3).

D6 thi (C) c6 tiém can ding d, : x =3 va tiém can ngang d,:y=3.
D6 thi (C) co tam d6i xung 1(3;3).

Taco d(M;d,)=2d (M;d,) < [t—3= ‘—?“ 1—3‘
2 t=7
<:>|t—3|=2‘—‘<:>(t—3) =16<:{
t-3 t=-1
Két hgp diéu kién ta cé t=7
Véit=7=M(7;5)= IM =(4,2)= IM =2+5 .

Chohamsd y = X +§ 6 d0 thi (C). Tim toa d6 diém M c6 hoanh d6 dwong thudc (C)

sao cho tong khoang cach tir M dén hai duong tiém can nho nhat.
A. M (0;-1). B. M(22). C. M (43). D. M(%-3).

D6 thi (C) co tiém canngangla d,:y=1<y-1=0

Loi giai

D5 thi (C) c6 tiém can dingla d,:x=2<x—2=0

PUONG TIEM CAN CUA PO THI HAM SO 6




Cau 9:

Cau 10:

>

Goi M [XO; i‘(z +§je(C),(x0 #2;%, >0), ta c6 tong khoang céch tir M dén hai tiém cin
1a
d=d(M,d,)+d(M,d,)= X°+§—1‘+|x0—2|

4 4
= 2|22 [——.[X,—2| =4
PR e

Dau “=" xay ra < :|X0—2|<:>|X0—2|2:4<:>[

4 X,-2=2 | ¥%=4(N)
— =
% 2| X —2=-2 | %=0(L)
Vay tong khoang cach tir M dén hai duong tiém cin nho nhat bang 4 khi M (4;3).
Cho ham s0 y = XLi c6 do thi (C). Goi d la khoang cach tir giao diém hai tiém can
X+
ctia d6 thi (C) dén mot tiép tuyén ctia (C). Gid tri 1on nhét ctia d ¢ thé dat duoc la

A. 3V3. B. 2. C. 3. D. 24/2.
Loi giai

Tacod y'=

oD . Giao diém hai tiém can cta d6 thi ham s&'1a 1(-1,1).
X+

2

Phuong trinh ti€p tuyén cua d6 thi ham s6 tai diém A(a; iij €(C) la:
a+

a+2 2 2
X—a)+—— < x+(a+l —-a“—4a-2=0.

1+ (a+1) -0 —4a-2| | 2a_

Khoang céch tir 1(-1;1) dén tiép tuyén la: d = = :
J1+(a+1)’ J1+(a+1)’
Cauch
Vi J1+(a+1)* > \2.(a+1) =v2|a+1 nén d < \/2§|Ta++1|1| =v2.

Dau “=" xay ra <> a=0 hodac a=-2.

Vay gia tri lon nhat caa d c6 thé dat dwoc la J2.
2x+1
x+1

Cho ham s8 y = (C), goi | la tam d&i xting cua do thi (C) va M(a;b) la mot
diém thudc do thi. Tiép tuyén ctia d6 thi (C) tai difm M cét hai tiém can cua db thi
(C) Ian luot tai hai diém A va B. D& tam gidc IAB o béan kinh duong tron noi tiép
16n nhat thi tdng a+b bang bao nhiéu?

A. -3. B. 1. C. 3. D. 5.

Loi giai
Chen B
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Cau 11:

>

, .o, 2a+1 .
Tacéd 1(-12); M(a, a+1j' y'(a) =

1 .
(a+l)2

1
(a+1)2( )

2a+1

Phwong trinh tiép tuyéntai M : y = )
& Py ' y a+l

Giao cua tiép tuyén va tiém can ding A(—l; Z_aJ .
a+
Giao cua ti€p tuyén va tiém can ngang B(2a+1; 2).
Taco 1A= —2_:1B =2ja+1 =S
[a-+4
Caucl

véi p=IA+IB+AB=IA+IB++IA’+1B? >
Suyra r,. khi p,, .Khidé IA=IB.

Suy ra M 1la giao diém ctia duong thang d di qua | c6 hé s6 géc k =-1 va d6 thi ham

1
e =3 IAIB=2=pr.

hy
2JIAIB +21A1B =24 ++/2.4 .

s0.
Phuong trinh qua d c6 dang: y—2=-1(x+1)< y=—x+1.
Hoanh d¢ giao diém cta d va d6 thi ham s6 la nghiém ctua phuwong trinh:
2x+1 [ x=0 M (0;1)
= & =
x+1 X=-2 M (_2;3)

4x _33 6 d6 thi (C). Biét d6 thi (C) ¢ hai di€m M,N thoa man tong
X —

—x+1 —=a+b=1.

Choham sd y =

khoang cach ttt M hodc N dén hai duwong tiém can la nhé nhat. Khi &6 MN ¢6 gia tri
bang
A. MN =442. B. MN =6. C. MN =44/3. D. MN =6+/2.

Loi giai

M e(C):M(m;A'm_SJ, m=3
m-3

Tiém cén ding A, :x—-3=0 =d(M,A,)=|m-3|
4m-3 4| 9

Tiém can ngang A,:y—-4=0 :>d(M,A2):|m—3— :m

>6

=d(M,A)+d(M,A,) :|m—3|+|m_3| >

= (d(M,A,)+d(M,4,)) =6 dat duoc khi |m—3|:ﬁ
2 m=0
< (m-3) =9 <:>m2—6m=0<:>{
m==6
V6i m=0 tacé M (0;1)

V&i m=6 taco N(6;7)=MN =6v2.
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Cau 12:

Cau 13.

>

Cho ham s8 y = 2X+11 c6 d6 thila (C), | la giao diém cac duong tiém can cua (C).
X —

Goi M la diém thudc (C) sao cho tiép tuyén ctia (C) tai M cat hai duong tiém can tai
A va B thoa man chu vi tam gidc IAB la nho nhat. Khi d6 c6 mdy diém M thda man
yéu cau bai toan?

A. 0. B. 1. C. 2. D. 3.

Loi giai
Chon C

Giao diém hai duong tiém can caa (C) 1a 1(1;2).

Gia str M(m;2+ je(C), m=1,tacé y'(m)=

m-1

- (x— m)+2+i.

Phuong trinh tiép tuyén ctia (C)tai M la: (A)1Y=(m_1) m-1

Toa d6 giao difm A, B cta (A) v6i cac duong tiém can la: A(l 2+Llj va
m

B(2m-12).
~ 1 1 6
Ta thiy Sy =2 IAIB=7 . .2m=1=23=6 (Dvdy).

2 |m-1°

Nhu vay tam gidc 1AB vudng tai | va c6 dién tich khong d6i nén chu vi tam giac nay

m=1++/3
nho nhat khi 1A= IB < —° =2m-1 < f
m-1 m=1-3
Két luan: C6 2 diém M thdéa man yéu cau bai toan.

Cho M la diém c6 hoanh d¢ dwong thudc d6 thi ham s6 y :XL;, sao cho tong

khoang cach tit M dén hai duwong tiém can ctia d6 thi ham s6 1a nhé nhat. Toa d6 diém
M la:
A. (43). B. (0;-1). C. (1-3). D. (35).

Loi giai
Chon A

Vi M 1a diém c6 hoanh d6 duong thudc d6 thi ham s8'y = XL; nén M (a; aL;j (v6i
X —

a_
a>0).
Hai duong tiém can ctia d6 thiham s6la: A, :x=2 va A, 'y:1
a+2 4 |
Suyra:d =d, .=la-2/vad,=d, ., = =
y 1=y =l2-2) S L PR 4 a-2| |a 2

Vay tong khoang cach tir M dén hai duﬁmg tiém can la:

d=d, +d,=|a q+|4|_z% a| 5=
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Cau 14.

Cau 15.

Ap dung bat dang thirc Cauchy ta c6 |a-2| +ﬁ >2 /|a— Z|ﬁ =4

a-2=2 {a=4
=

Dau bang xay ra khi: [a—2|= <:>(a—2)2:4<:{

la-2| a-2=-2 |a=0’
Ma a>0=a=4.Vay M(43).
Choham s6 y= )H(_S;f)\;(-kb 6 d6 thi (C). Biét rang d6 thi ham s& (C) khong c6 tiém
X_
can dung. Tinh gid tri T =2a—3b.
A.—E'. B.g. QE D.Z.
4 2 4 2
Loi giai
1
bat f(x)=+vx+3+ax+b= f'(x)= +a.
it 1) (x) 2Jx+3
D& d6 thi ham s6 (C) khong 6 tiém can dung thi f (x)=+/x+3+ax+b :(x—l)z.g(x)
1
f(l):O 2+a+b=0 a:—z
2= =X5! & .
f(1)=0  |>+a=0 7
4 b:—z

vay T =2a—3b=%.

Trong méat phang toa do6 Oxy, tdng khoang cach tir gdc toa d6 dén tat ca cac duong

tiém can ctia d6 thi ham s6'y = log, +13 bang
A. 2. B.3. C.E. QZ
2 2
Loi giai
Chon D
Xx>1
D%ukﬁn:zx+3>0<3 3
x—-1 X<——
2
Ta xét:
0 lim (|ng 2X+3j:+oo
x—1t x-1
. - (IogZZx+3j:_OO
ol
2
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Cau 16.

>

Tfrdésuyratiémcéndt’mglé(dl):X:—g;(dz):X:l
- _ (Iog 2x+3}_ _ (Iog 2x+3)_1
xﬂmoo 2 x-1 xinjoo 2 x-1
Tl d6 suy ra tiém can ngang la(d,;):y =1
Taco:T =d(0,4,)+d(0,d,)+d(0,d;) =2
Cho ham s& g(x)=ﬂ véi h(x)=mx*+nx*+px*+gx (m,n,p,qeR). Ham
h(x)-m*—m B

s6 y=h'(x) c6 d6 thi nhw hinh vé bén dudi

Y

-1 5 3

Tim c4c gid tri m nguyén d€ s6 tiém can ding cta d6 thi ham s g(x) la 2

A. 11. B. 10. C.9. D. 20.
Loi giai
x=-1
Ta cé h'(x)=4mx’+3nx* +2px+q. Ttr d6 thi ta c6 h'(x)=0< X:% va (m<0)
X=3
Suy ra h’(x):4m(x+l)(x—%j(x—3):4mx3—13mx2—2mx+15m.
Suy ra h(x)=mx —?mx —mx*+15mx+C . Ttr dé bai ta c6 C =0.
13
Vay h(x)=mx* —me —mx* +15mx .
4 2 4 13 3 2
Xét h(x)-m?’-m=0<m=x _EX —x°+15x 1.
Xx=-1

Xét ham sd f(x):x4—%x3—x2+15x—1:> f’(x):4x3—13x2—2x+15:0<:> X =

W a0

X =

Bang bién thién
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Cau 17.

T —0o0 -1

= | Ut

1(x) — 0o+ 0 - 0+
7807 +o0

+0o0
@) \ P P 768 \ /

3

D& do thi ham s6 g(x) c6 2 duong tiém can dung < phuong trinh h(x)-m?-m=0
c6 2 nghiém phan biét < phuong trinh m = x* —%X3 —x?+15x-1 c6 2 nghiém phan
biét.

Tt bang bién thién két hop thém diéu kién m<0 ta co —3?5 <m<-1.

Do m nguyén nén me{-11;-10;...;—2} . Vay c6 10 s& nguyén m théa man yéu cau bai
toan.

Cho ham 8 y =%: c6 db thi (C) (vi a l1a s8 thuc duong). Goi P, Q la 2 diém
phén biét ndm trén (C) sao cho tdng khoang cach tit P téi hai duong tiém can cua
(C)la nho nhét va téng khoang cach tir Q tdi hai duong tiém can cua (C) la nho
nhat. Do dai doan théng PQ la

A. 2\2a+1. B. 24/a. C. J2a+1. D. 4/a.
Loi giai
Chon D

D5 thi ham s (C) ¢6 2 duong tiém canla: TCN A, :y=1vaTCP A,:x=a.

Goi P[m;MJ,Q(n;nJraje(C),m N, M=#a,n#a.
m-a n-a

Ta cod

2a

>2, [|m- a|

*) d(P,A)+d(P,A,)=|m-a|+ 2 Z—l‘:|m—a|+

—22a
—a

m-a

m=a+«/5:> P(a+\/5;\/5+1)
m:a—\/%: P(a—\/g;l—\/ﬁ).

_4_| a2z 2 n-al 2 = 2yza
n—a n—a

n:a+\/£:>Q(a+\/£;\/£+1)
n :a—\/ng(a—«/E;l—«/ﬁ)'
Vi P,Q 1a 2 diém phan biét nén ta chon P(a+J£;J£+1);Q(a—J£;1—J£).

Do vay PQ=+/16a =4+/a.
PUONG TIEM CAN CUA PO THI HAM SO °

~ 2a
Dé&u “=" xay ra < |m-a|= ‘— =
m-a

*) d(Q,A,)+d(Q,A,)=|n—a|+

n-a

n—a

Dé&u “=" xay ra <|n—a|=




Cau 18.

Cau 19.

>

Cho f(x) la ham da thic c6 d6 thi ham nhu hinh vé dudi day. Dit

2

g(x)= fZ(XX)__zxf (X),h(’)i d6 thi ham s6 y =g(x) c6 bao nhiéu dudng tiém can diing
?
)
r-_--4
P
—Il O 1 -
A.5 B.3 C.4 D.2
Loi giai
o
:'-----1
P
i L
P & TSR P S

Xét h(x) = x> —x=X(x-1) c6 hai nghiém donla x=0 va x=1.
F(x) =0
f(x)=2"

Tacé f(x) laham da thitc c6 d6 thi ham nhw hinh vé nén:

Xét k(x) = F2(x)—2f(x), ta cb k(x):0<:{

N f(x)=0 c6 hai nghiém x=a <-1(nghiém don) va x =1(nghiém kép).

O f(Xx)=2 c6 banghiém don x=ce(a;-1), x=0 va x=b>1.

Nhu vay, ta thay:

O Ham s6 y = g(x) c6 nghiém don x=0 & mau sé triét tiéu véi & trén ti nén
mat.

O Nghiém kép X =1 ¢ mau va trong khi & tr thi c6 x =1 1a nghiém don, do

d6 khong triét tiéu hét, x=1 van la mot tiém can ding ctia ham s8 y = g(x).
Vay do thi ham s§ y=g(x) c6 4 dudng tiém can dingla x=a, x=b, x=c va x=1.
Trong mit phing véi hé toa dd Oxy, cho hai duong tron (C,) va (C,) Ian luot c6

ax+b ..
di
X+C

PUONG TIEM CAN CUA PO THI HAM SO 6

phuong trinh (x-1)° +(y-2)° =1 va (x+1)°+y? =1. Biét d6 thi ham s8 y =




>

qua tam cta (C,), di qua tdm cua (C,) va c6 cac duong tiém can tiép xuc véi ca (C,)
va (C,). Téng a+b+c la

A. 8. B. 2. C. -1. D. 5.

Loi gidi
Duong tron (C,) ¢6 tam 1,(1;2) vaban kinh R =1.
(C

buong tron (C,) ¢6 tam 1,(—1;0) vaban kinh R, =1.

P06 thi ham sd y = ax+b co tiém can ding d, :X=—C, tiém can ngang d,:y =a.
X+C
W s ” ax+b .. R . A
D06 thi ham s8 y = - di qua tam 1,(1;2), di qua tam 1,(-1;0)
X +
a+b_2
B a+b=2c+2
— 1+c PN (*)
—a+b_O a=>b
-1+cC

Vi hai duong tron (C,) va (C,) cling tiép xtic v6i hai duwong tiém can ctia d6 thi ham
o ax+b .

SO y= nén
X+C

d(l;;d)=d(l,;d;)=1 1+c|=-1+c|=1 =
(1;:d,)=d(1;:d,) =S [ cf =[-1+g =!8 1 .Tir (*) suy ra b=1.
d(1,;d,)=d(l,;d,)=1 " |]2—-a]=|-a]=1 c=0

Vay a+b+c=1+1+0=2.

PUONG TIEM CAN CUA PO THI HAM SO a
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GIAO VIEN TRUONG THPT BAM DOI

by

A

Ve

> CHINH PHUC PIEM 8 - 9 - 10 KI THI THPT QUOC GIA

N.C.D

A

X

NGUYEN CONG DINH

PO THI CUA HAM SO y=f'(x) ‘




>

CHU PE: PO THI HAM SO
VAN DUNG - VAN DUNG CAO

DANG 1

PO THI HAM SO VA CAC PHEP BIEN POI PO THI HAM SO

Caul.

Cau 2.

Cau 3.

Cho ham s6 y=f X cb dao ham lién tuc trén R. D6 thi ham s6 y=f' x duwoc cho

nhw hinh vé bén.

) /2 -1 0 1 2 3
-1
-2

SO diém cuc trictaham sd g x = f x—2017 —2018x+ 2019 1a
A. 1. B. 3. C.2. D. 0.
Cho ham s& bac ba f(x)=x’+bx*+cx+d: Biét do thi cia ham s§ y = f'(x) nhu hinh

~ .7 . 2 C \
vé. Gia tri caa b la

Yx

N[
Nlw

A -1 I D.-3.

3 3 4
Cho f(x)=(x-1)"~2x. Db thi hinh bén dui la ctia ham s8 c6 cong thtic

B. 3.
4

£
(=]
=]
——
&
'H

PO THI CUA HAM SO y=f'(x) Q




Cau 4.

Cau 5.

Cau 6.

Cau?’.

>

A.y=-f(x*+1)-1. B.y=—f(x*+1)+1.
C.y=f(x*+1)-1. D.y=f(x*+1)+1.

Cho f(x)=(x—1)’~3x+3. Db thi hinh bén dudi la ctia ham & c6 cong thic

B
.
V)
\

=

— - e
—
W

-1; o \
|

——

A. y=—f(x+1)-1. B. y=—f(x+1)+1.
C. y=—f(x-1)-1. D. y=—f(x-1)+1.
Cho bang bién thién sau:
X [—o© -1 0 + oo
y' - - | +
-1 +00
1
0
— o0
Bang bién thién trén la cua ham s6 nao trong cac ham s6 sau day?
|| 1 X
A y=—=-. B.y=—. C.y=—-m. D.y= 1).
] d X(x+1) d x+1] y=p(x+1)

Cho ham s6 y=ax® +bx* +cx+d ¢ d6 thi nhw hinh bén. Trong cac gia tri @, b c d¢s

bao nhiéu gia tri am?
u .

VA
A. 2. B. 1. C. 4. D. 3.

Cho y=F(x)va y=G(x)la nhitng ham s6 c6 do thi cho trong hinh bén dudi, dat
P(x)=F(x)G(x).Tinh P'(2).

PO THI CUA HAM SO y=f'(x) ‘




l/ \ ‘
N
Of 1 X
Al B.4. C.6. D.2.
2 2
A \ o ax+b 0 oy ad —bC =0\ oA A 1is \ ~
Cau8. Choham so y=C d(C¢ va ad —bC=#0U) ¢4 d6 thi nhu hinh vé.
X +
Y
o,/ T

Tim khang dinh dting trong cac khang dinh sau:
A. ad <0,ab>0. B. bd >0,ad <0. C. ad>0,ab<0. D. ab<0,ad <0.
Cau9. Chohamsd y=ax’+bx*+cx+d (ab,c,d eR) c6 d6 thi nhu hinh vé dudi day

A Y

an

(@) x

Khang dinh nao sau day ding?
A.a>0,b>0,¢c>0,d<0. B.a>0,b>0,¢<0,d>0.

C.a>0,b<0,¢c<0,d>0. D.a>0, b<0,¢c>0,d>0.
Cau 10. Hinh vé bén l1a d6 thi cia ham s8 y =ax* +bx? +¢ . Gia tri ctia biéu thitc M =a*+b*+c¢*

c6 thé nhan gia tri nao trong cac gia tri sau

4w

AIA

R

PO THI CUA HAM SO y=f'(x) ‘




Cau 11.

Cau 12.

Cau 13.

Cau 14.

Cau 15.

>

A.M=18. B. M =6. C.M=20. D.M=24.
Cho ham s6 f(x)=ax3 +bx? +cx+d (a, b,c,de ]R) cO d6 thi nhw hinh vé bén. Tim tat

ca céc gid trj thyc cua tham s m dé phuong trinh 2f (]x|)-m=0 c6 ding 4 nghiém

thiec phan biét.

A.1l<m<3. B. -1<m<3. C. 2<m<6. D. 2<m<6.

C6 bao nhiéu gia tri nguyén nho hon 2019 cia m d€ ham s y = ‘X3 —mx +1‘ c6 5 diém
cuc tritrén R ?

A. 2017. B. 2018. C. 2019. D. Pap s6 khac.

Cho ham s& y = f (x) lién tuc trén R va c6 d0 thi la dudng cong tron (khdng bi gay
khtic), hinh v& bén. Goi ham g(x)= f[f(x)]. Hoi phuong trinh g'(x)=0 c6 bao

nhiéu nghiém phan biét?
uk

vy

-2 o 2

A. 10. B. 12. C. 8. D. 14.
ham s6 f (x)=x—(2m—1)x*+(2—m)x+2. Tim t4t ca cac gia tri thyc cia tham s6 m d€
hamsd y = f (|x|) cd 5 cuec tri.
A.EsmSZ. B.—§<m<2. C.—2<m<§. D.§<m<2.

4 4 4 4
Hinh vé bén la d6 thi cia ham s6 y=f (X) Goi S la tap hop tat ca cac gid tri nguyén
khong am ctia tham s6 m d€ ham s6 y = | f (x—2019)+m— 2| cd 5 cyec tri. SO cac phan twr

ctia S bang

PO THI CUA HAM SO y=f'(x) °




Cau 16.

Cau 17.

Cau 18.

b
|

A. 3. B. 4. C.2. D. 5.

Xét cac sd thuc ¢>b>a>0. Cho ham s y= f(x) c6 dao ham lién tuc trén R va c6

bang xét ddu ctia dao ham nhw hinh vé. Bat g(x) = f (‘XS‘) S6 diém cuec tri cia ham s

y=9(x) la
X ‘ —an 0 a b c +oo
fx) | - 0 + 0 - 0 — 0 +
A. 3. B.7. C. 4. D. 5.

at+b+c<-1
Cho cac s6 thye a, b, ¢ thoa man {4a—-2b+c>8. Dat f(x)=x’+ax’+bx+c.SS diém
bc<0

cuc tri cia ham s8 y =| f (|x|)| 16n nhat c6 thé c6 1a

A.2. B. 12. C.5. D.7.

Cho cdc ham s6 f(x)=mx*+n’+px*+ax+r va g(x)=ax+bx*+cx+d
(m,n,p,a,r,a,b,c,d eR) thoa man f(0)=g(0). Cac ham s6 y=f'(x) va g'(x) c6 do
thi nhw hinh vé bén.

9'bd)

Tap nghiém ctia phuong trinh f (X)=g(X) 6 s8 phan ti la
A. 4. B. 2. C. 1. D. 3.

PO THI CUA HAM SO y=f'(x) °




Caul.

Cau 2.

HUONG DAN VA GIAI
Cho ham s6 y=f X ¢b dao ham lién tuc trén R. D6 thi ham s6 y=f' x duwoc cho

nhw hinh vé bén.

-2

SO diém cuctrictaham sd g x = f x—2017 —2018x+ 2019 1a

A1 B. 3. C.2. D.0.
Loi giai

Tacoé: g x =f x—2017 —2018x+ 2019

= g'(x) = f'(x-2017)- 2018

g'(x) =0 f'(x-2017)=2018  (¥)

Nhén xét: tinh tién d6 thi ham s6y= f' x sang bén phai theo phwong cta truc hoanh
2017 don vi ta dwoc &6 thi ham s0y = f'(X— 2017). Do d6, s6 nghiém cta phuong trinh
f' x =2018 bang sd nghiém ctua phuong trinh(*). Dya vao do thi ta thdy phuong
trinh (*) c6 nghiém don duy nhét hay ham s6 da cho cé duy nhat 1 diém cyec tri.

Cho ham s6 bac ba f (X)= x> +bx? +cx+d . Biét d6 thi cia ham s8 y = f’(X) nhw hinh
vé. Gia tri ctia % la

yA

O 1\_1/3 =X
2 2
A -I. B.>. ci. D. -2,
3 4 3 4
Loi giai

Tap xac dinh D =R.
Dao ham cap 1 f'(x)=3ax*+2bx+c

PO THI CUA HAM SO y=f'(x) 0




Cau 3.

>

Dua vao do thi cia ham s§ y = f'(x) ta ¢6 bang thién ctia ham s8 f (X)

—a0 3 +00

1
2

F(x) + 0 — 0 +

o SN

Tacd f’ E =3—a+b+c va f' E =E+3b+c
2 4 2 4

3a+4b+4c=0 - 27a+36b+36c=0
27a+12b+4c=0 27a+12b+4c=0

Dua vao bang bién thién ta c6 {

:>24b+320=0:>£=—§.
b 4
C 3
Vay = =-2.
v b 4

Cho f(x)=(x-1)"~2x. Db thi hinh bén duéi la ctia ham s8 c6 cong thtic

A.y=—f(x*+1)-1. ?B. y=—f(x"+1)+1.
C.y=f(x*+1)-1. D. y=f (X’ +1)+1.
Loi giai
Chon D

Ta thtt véi tiing dap an:

+)Dap dn A: y(0)=—f(1)-1=2-1=1 = loai.
+)Dap an B: y(0)=—f (1)+1=2+1=3 = loai.
+)Dap an C: y(0)=f (1)-1=-2-1=-3 = loai.
= f

(0)
+)Dap anD: y(0)= f (1)+1=-2+1=-1 = thda man.

PO THI CUA HAM SO y=f'(x) O




Cau4.

Cau 5.

>

Cho f(x)=(x~1)’~3x+3. Db thi hinh bén dudi 1a cia ham s8 ¢6 cong thic
\ YA

F___

o

¥

>
|

—_—
_,_,—:-'—'_"H

¥
_,-'—'—'_'_'_'-
-\-\.‘-\-\-\-\-\-\-\-\-\_l n

ot e
| —

W

A. y=—f(x+1)-1. B.y

C. y=—f(x-1)-1. D. y=—f(x-1)+1.
Loi giai

&Véi ting dap an:

+)Dép an A: y(-1)=-f(0)-1=-2-1=-3 = loai.

+)Dap an B: y(-1)=—-f(0)+1=-2+1=-1 = thoa man.

+)Dap an C: y(-1)=-f(-2)-1=18-1=17 = loai.
+)Dap an D: y(-1)=—f (-2)+1=18+1=19 = loai.
Cho bang bién thién sau:

-0 -1 0 + oo

y' - - | +
-1

y +0\0/1

— o0

Bang bién thién trén la cua ham s6 nao trong cac ham s6 sau day?

|| 1 X
= B.y= : e :
X+1 y X(x+1) Cy |x+]4

D. y=|X(x+1).
Loi giai

Duwa vao BBT, suy ra:

D6 thi ham s6 ¢6 duong tiém can ding la x=-1 = Loai d4p an D.

D6 thi ham s6 ¢6 cac duwong tiém can ngang la y =+1 = Loai dap an B.

Ham s6 khong c6 dao ham tai x=0 = Loai dap an C.

Xét dap an A ta co:
PO THI CUA HAM SO y=f'(x) °

TXD: D=R\{-1}.




Cau 6.

>

lim y =+ va lim y=-w, suy ra d6 thi ham s6 c6 duong tiém can ding la x=-1.

x—>-1 x—>-1

) ) X . — ) —
limy=lim | | = lim X1 =I|m—11=—1.
——x —-o X +1 ——n X(l_{_j Xﬁ_wl—i——
X X
) . X . )
limy=lim | | = lim X1 =I|mL1=1.
——0 -+ X +1 —>+00 X(l+ ) X—>+00 14+
X X
Suy ra d6 thi ham s c6 cac duong tiém can ngang la y = +1.
lim y=—o
x>t = X =-1 la duong tiém can ding ctia d6 thi ham so.
lim y = +oo
x—-1"
X
. X .
lim (x) = f( )_Ilm X+1 _ jim =1
x—0* Xx—0 x—>0" X x—0" X +1
f (0 |X|
. X)— . . —
lim ()= f( )=I|m X+1 _ |im =1
x—0" X—0 x>0 X x—0" X +1
, .. f(x)=1(0 . fF(x)=f(0) . .. IV , . )
Ta thay lim Lo()i lim M nén ham s6 khong c¢6 dao ham tai x=0.
x—=0" X— x—0" X —
Vay chon dép an A

Cho ham s6 y =ax’ +bx* +cx+d c¢6 d6 thi nhu hinh bén. Trong cac gia tri &, b c dco

bao nhiéu gia tri am?
y

A 2. B. 1. C.4. D. 3.
Loi giai

Yy i

@/ T2 \m’

Qua db thi ta thay: d6 thi ham s& y =ax’ +bx* +cx+d giao véi truc Oy tai diém D(O ; d)

Bl m e = =

nam phia duéi truc Ox nén d <0, va hinh dang ctia & thi ham s& ting véi treong hop

PO THI CUA HAM SO y=f'(x) c

a<0.




Cau?7.

Cau 8.

>

Ham s6 dat cuc tiéu tai x, <0, dat cuc dai tai x, >0 va x +x,>0. x, X, 1a hai nghiém

—-2b
S=x+X%,>0 3a >0
ctia phuwong trinh 3ax® +2bx+c=0. Khi dé: R ma a<0 neén:
P=xx,<0 c
—<0
3a

b>0
c>0"

a<0
Vay co 2 gia tri am trong cacgiatria, b, ¢, d la {

d<0
Cho y= F(X) va y=G(X)lz‘1 nhting ham s6 ¢ d6 thi cho trong hinh bén duwdi, dat
P(x):F(X)G(X).Tinh P'(Z).

/"\
.// ] \\k
= L \\\
o 1 X
AE B.4. C.6. D.ﬁ.
2 2
Loi giai
X’ —4x+7, khix<3 %x+1, Khi x < 4
D ao do thi, ta co F(x)= a G(x)= )
wa vao do thi, ta c6 F(X) £X+E, chix o3 va G(X) A
4 4 ——X+—, khix>4
3 3
2x—4, khix<3 1, khix <4
Khi dé F L va G'(x)= ) )
4 Khix>3 _Z khix>4
3
Ta c6 P(x F( = P'(x)=F'(x)G(x)+F(x)G'(x).
Do d6 P'( )G’(2)=0.2+3.%=g.

ax+b

p— (¢#0 vy ad—bc+#0) ¢4 d6 thi nhu hinh vé.
X+

Chohamsd y=

PO THI CUA HAM SO y=f'(x) °




Cau 9.

y

/ y = f(x)

Tim khang dinh dtng trong cac khang dinh sau:

A. ad <0,ab>0. B. bd >0,ad <0. C. ad >0,ab<0. D. ab<0,ad <0.
Loi giai

Chon C

Nhin vao d6 thi, ta thay:.

DO thi cit truc hoanh tai diém ¢ hoanh do dwong = a=0 va b >0.Suyra ab<0.
a
ot A A d
D6 thi c6 tiém can ding X:_E<0:>Cd >0 (1)

D6 thi c6 tiém can ngang y = % >0=ac>0 (2)

T (1) va (2) ta cé ac’d >0=ad >0 do c#0.

Cho ham s§ y=ax’ +bx* +cx+d (a,b,c,deR) c6 d6 thi nhu hinh vé dudi day
AY

/N

O T
Khéang dinh nao sau day dung?
A.a>0,b>0,¢>0,d<0. B.a>0,b>0,c<0,d>0.
C.a>0,b<0,¢<0,d>0. D.a>0,b<0,¢c>0,d>0.

Loi giai

TIO

Ttr d6 thi cta ham s6 bac ba, suy ra a>0.

Giao diém ctia d6 thi véi truc tung 1a diém A(0;d) ndm phia trén truc hoanh nén d > 0.

PO THI CUA HAM SO y=f'(x) 0




Cau 10.

>

Ta co y' =3ax’ +2bx+cC.
Goi X, X, (X <X,)lahoanh d¢ hai di€m cyec tri cua d6 thi ham s6 = x,, X, la hai nghiém

cua phwong trinh y' =0.

2b
x1+x2:—3—
Theo dinh l{ Vi-ét, ta c6 . a
X, =—
XX, 34
2b 0
+X,>0 S an
Tt do thi, ta 6 {Xl 2”7 o] 8
XX, <0 < 0
3a
. R b<0
Ma a>0 nén suy ra .
c<0

Vay a>0, b<0, c<0, d>0.
Hinh vé bén 1a d6 thi cia ham s6 y =ax* +bx? +c . Gia tri cta biéu thitc M =a’ +b’ +¢?

co thé nhan gia tri nao trong cac gia tri sau

A. M =18. B. M =6. C.M=20. D. M =24.

Loi giai

Chon A

Dya vao do thi cia ham s6 y=ax"+bx’+c ta c6 a<0;b>0;c<0, do thi di qua cac
diém A=(1;2); B=(0;-1) va y, =3.

Ta c6 hé phuwong trinh

a.l+bl+c=2 c=-1 c=-1
a.0+bh.0+c=-1 <<{a+b=3 &<ia+b=3
2 b? +16a =0
y ‘/—3 =3 a. —1] +b.(—£)+c:3
2a 2a 2a

c=-1 c=-1 a=-1 a=-9
<<Ja+b=3 <Ja+b=3 < <{b=4 hoac {b=12

b?-16b+48=0 b=4 c=-1 c=-1

b=12

PO THI CUA HAM SO y=f'(x) a




Cau 11.

Cau 12.

>

Suy ra M =a?+b*+c®>=18 hodc M =a?+b*+c*=226. Ttr & M cb thé nhan gia tri la
18.
Cho ham sO f (X)= ax® +bx? +cx+d (a, b,c,de ]R) cO d6 thi nhw hinh vé bén. Tim tat

ca cac gid tri thyc cua tham s m dé phuong trinh 2f (]x|)-m=0 c6 ding 4 nghiém

thiec phan biét.

=Y

A.l<m<3. B. -1<m<3. C. -2<m<6. D.2<m<6.
Loi giai

}!JK
Ta co: 2f (x)-m=0 « f (|x|)=% .

f (|X|) 1a ham chin nén db thi nhw hinh bén:

=Y

o
Tir d6 thi ta c6 phuong trinh 2f (|x|)-m=0c6 4 NVAEE
nghiém phan biét khi: 1

—1<%<3 & —-2<m<6.

C6 bao nhiéu gia tri nguyén nho hon 2019 cia m dé€ ham sd y = |X‘°’ —mx +1| €6 5 diém

cuctritrén R ?

A. 2017. B. 2018. C. 2019. D. Dép s6 khac.
Loi giai

+TXD: D=R

+Xétham s§ f(x)=x"—mx+1

o _am
F(x)=3X-m=0ex*= 2 3 :(m>0
() 5o o
=

PO THI CUA HAM SO y=f'(x) 0




Cau 13.

>

Ham s8 y=[x*~mx+1] c6 5 diém cyc tri khi va chi khi ham s f (X)=x"—mx+1 c6 2

diém cuc tri co gia tri trai dau
m>0
m>0
& [ N
{f(xl)'f(xz)<0 (3m 3m_m 3m +1).(_3m 3m+m 3m 11)<0
27 m 27 3
m>0 m>0 57
S < 3 &S m>3—
(_Zm\/Sm +1)l(2m\/3m +1)<0 1_4m <0 ,/ 4
9 9 27
meZ
Vi (
3%<m<2019

Suy ra: C6 2017 gi4 tri M thoa man.
Cho ham s& y = f (x) lién tuc trén R va c6 d0 thi la dudng cong tron (khdng bi gay
khtic), hinh v& bén. Goi ham g(x)=f[ f(x)]. Hoi phuong trinh g'(x)=0 c6 bao

nhiéu nghiém phan biét?
uk

¢

A. 10.
Loigiai

B. 12. C. 8. D. 14.

N
ll\ |
7

=]

\

o 2

g(x)=F[F(x)]=g'()=F'(0.F[F(x)].
g'()=0< f'().ff(x)]=0

PO THI CUA HAM SO y=f'(x) °




Cau 14.

Cau 15.

>

x=x e(-2;-1)
x=0
X=X, €(1;2)
f'(x)=0 X=2
<:{f'[f(x)]:o TlE(x)=x e(-2i-1) © x=x, <2

f(x)=0< xe{-2;0;2}

FX) =%, €(1;2) © X {X, X1 X}, Xg <X, <X <0< 2< X

T =20 Xe{X X1 X} Xy <X < Xg <X < Xg <X

Két luan phwong trinh g'(x) =0c¢06 12 nghiém phan biét.

Cho ham s§ f (x)=x°—(2m-1)x*+(2—m)x+2. Tim tat ca c4c gid tri thuc ctia tham s&
m dé€hamso y = f (|x|) ¢4 5 cuc tri.

A.ESmSZ. B.—§<m<2. C.—2<m<§. Q§<m<2.
4 4 4 4

Loi giai

Chon D

Ta c6 d6 thi (C)ctia ham s6 y=f(x) cat truc tung tai diém A(0;2) va ham s&
y=f (|x|) 1a ham s8 chdn trén R nén db thi (C') cia nd nhan Oy lam truc ddi xtng.
Khi x>0 thi y=f(|x|)= f(x). Do d6 tir d6 thi (C) ta suy ra (C') nhu sau:

Budc 1: Gitt nguyén phan do thi (C) tng voi x>0 (d thi phia phai Oy ).

Buéc 2: Lay doi xting qua Oy d6 thi o Budc 1.

Khi d6 d6 thi (C') bao gom cac db thi da vé ¢ cac Bude 1 va Budc 2.

Tir tinh chét d6i xtmg qua Oy cua db thi (C'):y = f(|x|) ndi trén va do A(0;2) 1a mot
diém cyc tri ctandé nén ham s y = f (|X|) cO 5 cuec tri

< hamso y=f (X) 6 2 diém cuc tri dwong phan biét

< f'(x)=3x"-2(2m-1)x+2-m=0 c4 2 nghiém duong phén biét

m (—oo'—l)u §'+oo
A'=4m2-m-5>0 ST 2’
2(2m-1
= S=%>O = m>% <:>§<m<2.
P=Z—Tm>0 m<2

Vay ycbt & §<m<2.

Hinh vé bén la d6 thi ctia ham s& y = f(x). Goi S la tap hop tat ca cac gid tri nguyén

khong am ctia tham s6 m dé€ ham s& y =|f (x—2019)+m-2| c6 5 cyc tri. S8 cac phan tu

PO THI CUA HAM SO y=f'(x) °

ctia S bang




Cau 16.

b
|

A.3. B. 4. C.2. D.5.
Loi giai

D6 thi ham s§ y=f(x—2019) duoc tao thanh bang cach tinh tién do thi ham s
y = f (x) theo chiéu song song vdi truc Ox sang bén phai 2019 don vi.
Do thi ham s6 y=f (X—2019)+ m-2 dwoc tao thanh béng cach tinh tién d6 thi ham s
y = f (x—2019) theo chiéu song song vdi truc Oy 1én trén m-2 don vi.
Do thi ham s§ y =|f (x—2019)+m-2| duoc tao thanh bang cich gifr nguyén phan do
thi ham s6 y = f (x—2019)+m—2 phia trén truc Ox, 18y d6i xting phan do thi phia dudi
truc OX qua truc Ox va xo6a di phan d6 thi phia dudi truc OX.
Do dé dé do thi ham s§ y=|f(x-2019)+m-2 c6 5 diém cuc tri thi ham sg
y=f(x-2019)+m—-2 c6 3<m-2<6<5<m<8.
Vay c6 3 gid tri nguyén ctia m thoa man yéu cau bai toan.

Xét cac sd thiee c>b>a>0. Cho ham s6 y= f(x) c6 dao ham lién tuc trén R va c6

bang xét ddu ctia dao ham nhw hinh vé. Bat g(x) = f (‘XED S6 diém cuec tri ciia ham so

y=9(x) la
X ‘—DC 0 a b c +o
fx) | - 0 + 0 — 0 - 0 +

A. 3. B.7. C. 4. D. 5.

Loi giai

Xét ham so: h( )= f(x
Ta c6 h'(x)=3x*f' (XS)

).

PO THI CUA HAM SO y=f'(x) °




Cau 17.

>

Dua vao bang xét d&u ctia dao ham ta cé: h'(x)=0 <

Ta thdy, dau ctia ham s& h'(x) chinh la ddu cia ham s6 f ’(XS) (vi X* >0, VxeR).

Mt khac ham s§ y=x’ la ham dong bién trén R nén du ciia ham s§ f'(X°) trén mdi
khoang (m;n) chinh la dau ctia ham s8 f'(x) trén mdi khoang (m®;n°).

Tte d6 ta c6 bang bién thién ctia ham s& h(x):

X —o0 0 a b e +

I'(x)

T~ —

h(x) khi x>0
h(-x) khi x<0
duogc bang bién thién ctia ham s6 g(x) nhu sau:

X —0 —\3/.5_‘ —{/5 —% 0 % % \3/; to

g'(x) o - 0+ 0 - 0 - 0+

N Ny

Vay s6 diém ciee tri cia ham s g(x) 1a 5.

Chti y rang g(x) :{ . Do d6 ttr bang bién thién ctia ham s6 h(X) ta suy ra

at+b+c<-1
Cho cac s6 thuc a, b, ¢ thoa man {4a—2b+c>8.Dat f(x)=x>+ax*+bx+c. S8 diém
bc<0
cue tri ctia ham s6 y :‘ f (|x|)‘ 16n nhat cé thé cd la
A. 2. B. 12. C.5. D.7
Loi giai

Taco: f(l)=a+b+c+1<0; f(-2)=4a-2b+c-8>0
lim f(x) =+ nén 3p>1saocho f(p)>0.

X—>+0

lim f(x)=—0 nén 30 <-2 sao cho f(q)<0.

X—>—0

PO THI CUA HAM SO y=f'(x) °




Cau 18.

f(
Suy ra< f(

f(1

>

q).

f
)-

(-2)<0
f (1) <0.Do d6, phuong trinh f (x) =0 c6 3 nghiém phan biét «, £, y
f(p)<0

2
)

vOoi ae(q;—Z), ﬁe(—Z;l) va ye(l; p).
Vay f'(x)=3x"+2ax+b=0 cd 2 nghiém phan biét X, X,.

*Truong hop 1: b>0, ¢<0

Tacod c<0= f(0)<0= f(-2).f(0)<0= B e(-2;,0) va x.x, =%>0

D6 thi minh hoa nhw sau:

3

flzx)

y = f(=l)

Suy raham s6 y = ‘ f (|X|)‘ 6 3 diém cuyc tri.

*Truong hop 2: b<0, ¢>0

Taco ¢>0= 1(0)>0=> 1(0).F (1) <0= S &(0:1) va X, =2 <0

D6 thi minh hoa nhw sau:

3

2

y b

y=f(z)

-3 -2 —1 0

=

3

2

y=f(lz])

-3

/
2 N3/ o

Suy ra hém SO y= ‘ f (|X|)‘ c6 7 diém cuec tri.

Cho cac

ham

sO

f(X)=mx*+n+px’+ax+r  va  g(x)=ax’+bx’ +cx+d

(m,n,p,a,r,a,b,c,d eR) thoa man f(0)=g(0). Cac ham s6 y=f'(x) va g'(x) c6 do
thi nhw hinh vé bén.

PO THI CUA HAM SO y=f'(x) °




a'lx)

Tap nghiém ctua phuong trinh f‘ (x)=9g(x) c6 s8 phan tr la

A. 4. B.2. C. 1. D. 3.

Loi giai

ﬁthihéms@' y=f'(x) =>m=0.

+f(0)=g(0)=r=d.

+Tacd f'(x)—g'(x)=4mx’+3(n—a)x*+2(p-b)x+q—c (1).

Mit khac tr d6 thi hai ham) s6 y=f'(x) va g'(x) ta
f'(x)—g'(x)=4m(x+1)(x-1)(x—2) hay f'(x)—g’(x)=4mx’—8mx’ —4mx+8m (2).

3(n—a)=-8m
T (1) va (2) tasuyra<2(p-b)=-4m .
g-c=8m

+Phuong trinh f (X)=g(x) < mx* +nx’ + px® + gx+r =ax’ +bx* +cx +d

< mx* +nx® + px® +gx = ax® + bx® +cx
<:>x[mx3+(n—a)x2+(p—b)x+q—c]:0 <:>x(mx3—8?mx2—2mx+8mj:0
x=0

c>mx[x3—§x2—2x+8j=0<:> , 8, .
3 X _§X -2x+8=0

Phuong trinh x° - g X’ —2x+8=0 cé diing mot nghiém thuc khac 0.

Vay phuong trinh da cho c6 2 nghiém thurc phan biét.

PO THI CUA HAM SO y=f'(x) 6
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CHU PE: PO THI HAM SO
VAN DUNG - VAN DUNG CAO

DANG 2

BAI TOAN LIEN QUAN DEN PO THIHAM SO y = f'(x)

Caul. Chohamsd y=f(x).Hams6 y= f'(x)c6 bang bién thién nhu hinh vé duwdi day:

X —n -1 1 +1

7(x) / 1\ / m

-1

-0

Ham s6 g(x)= f (x)—x c6 bao nhiéu diém cyec tri?
A. 3. B. 2. C.0. D. 1.
Cau2. Chohams6 y=f(x) xac dinh trén R vaham s6 y= f'(x) c6 d6 thi nhw hinh vé. Tim

sO diém cuec tri cia ham so y = f (X2 —3) .

yA
2
2 1 X
(0]
A. 4. B. 2. C.5. D. 3.

Cau3. Chohamsd y=f'(x) c6 d6 thi nhw hinh vé bén:

Tim s6 diém cwec tri ctia ham s6 y=3"" +2'0)
A. 2. B. 3. C.5. D. 4.
Cau4. Chohams&bacba y=f(x), hams§ y=f'(x) c6 d6 thi nhw hinh vé.

PO THI CUA HAM SO y=f'(x) a




Y

o 1

Ham so g(x) =f (—x - xz) nghich bién trén khoang nao dwéi day?

1
A. (-2;-1). B. (1,2). C.(-1,0). D.|——;0].
(21 (2) (-10) (-10]
Cau5. Chohamso y=f (X) c6 bang xét ddu dao ham nhu sau:

x | —0 -1 2 +ao
' - 0 - 0 +

v

Ham s8 y = g(x) = f (x*-2) nghich bién trén khoang nao dudi day?
A. (-2-1). B. (2;+0). C. (0;2). D. (-10).

Cau 6. Chohamso f (X) c6 dao ham trén R va c6 d6 thihamso y = f '(X) nhw hinh vé.
I
Biét rang f(-1)+ f(3)=f(2)+ f(6). Khi d6 gid tri nho nhat va gid tri 16n nhat cta
ham s6 trén [-1,6] 1a
A. f(2) va f(3). B. f(2)va f(6). C. f(2)va f(-1). D. f(-1)va f(6).
Cau?7.

Cho ham s8 f(X) ¢6 d6 thi ham y=f'(X) nhu hinh vé. Ham s8 y = f (cos x) + x> — X
dong bién trén khoang

A.(L32). B. (-10). C. (0;1). D. (-2,-1).

+r

e
A

PO THI CUA HAM SO y=f'(x) 6
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Ciu8. Cho ham s6 f(X)co6 d6 thi ham y=f'(x) nhe hinh vé.
3C0S X +4sin X
=i o

A.(L2). B. (-10). C. (0;1). D. (-2,-1).

ﬂy

Ham sO

]+ x* —3x+2019 dong bién trén khoang

Cau9. Chohamso y=f (X) c6dothi y= f’(X) nhu hinh vé

bat h(x)=3f (x)—x*+3x. Tim ménh dé dting trong c4c ménh dé sau:

A. [mg%} (x)=3f(1). B. [_Tg%}h(x):ﬂ (\/5)
C. [_r%%}h(x)zﬁ(o). D. [r%%]h(x)=3f(—\/§).

Cau10. Cho ham s8 y=f(x) c6 dao ham trén R va c6 do thi l1a duong cong trong hinh vé

dudi day:

bit g(x) = f ( f (X)) S8 nghiém ctia phuong trinh g'(x)=0 Ia
A. 6. B. 5.
C. 8. D.7.

Caul1l. Chohamso y=f (X) c6 d6 thi ctia f'(X) nhuw hinh vé.

Khi d6 ham s8 g(x)= f (X)X cd bao nhiéu diém cuc tri?

PO THI CUA HAM SO y=f'(x) 6




Cau 14.

A. 3. B. 2. C.1. D. 4.
Cau12. Chohamsd y= f(x)=ax3+bx2+cx+d c6 dao ham 1a ham s§ y = f'(x) v6i do thi nhu

hinh vé bén. Biét r::fmg do6 thi ham s6 y=f (X) ti€p xtc voi truc hoanh tai diém co
hoanh d6 4m. Khi d6 d6 thi ham sd cit truc tung tai diém c6 tung do la bao nhiéu?

y

;ﬁl

A.4. B. 1.

. D. 2.
Cau13. Chohamso y=f (X) lién tuc trén R. Ham s0 Yy = f'(X) c6 d6 thi nhu hinh dudi day.

B4t phuong trinh 3f (x) < x* -3x* +m dung véi moi X €(—13) khi va chi khi
A. m>3f(3). B. m>3f(3).

C. m>3f(-1)+4. D.m=>3f(-1)+4.
Cho ham s8 y = f () lién tuc trén R ¢4 d6 thi ham s6 y = f'(X) nhw hinh vé. Xét ham

s g(x)=f(x)- > x* —3x. Khi d6 khang dinh nao sau day dang ?

PO THI CUA HAM SO y=f'(x) e




X

-3 f2 1001 2 3
A.g9(0)<g(2). B. g(-2)>g(0). C.g(2)<g(4). D. g(-4)=9(-2).
Cau 15. Mot vat chuyén dong trong 4 gio v6i van toc v (km/ h) phu thudc thoi gian t (h) c6 d6
thi la mdt phan ctia duong parabol c6 dinh 1(1;3) va truc d6i xiing song song voi truc

tung nhu hinh bén. Tinh quang duong s ma vat di chuyén duoc trong 4 gio ké tir lac

xuéat phat.
127 """
{ /]
3 ;
o 1 4 x:
50 64
A. Szg(km). B. s=10 (km) C. s=20 (km). D. S:?(km).

Cau16. Cho ham s6 y = f(x) lién tuc trén doan [-2; 2] va c6 dd thi la dudng cong nhu trong
hinh vé.

Hoéi phuong trinh | f (x) —1| =1 c6 bao nhiéu nghiém phan biét trén doan [-2; 2]?
A. 4. B. 5. C. 3. D. 6.

Cau17. Cho ham s§ y=f(X) c6 do thila (C). Ham s6 y = f'(x) c6 d6 thi nhu hinh vé. Tiép
tuyén voi (C) tai diém co hoanh do X =2 cit (C) tai hai diém phan biét c6 hoanh d¢
lan luot la a,b. Gia tri (a—b)* thudc khoang nao dudi day?

A. (0;9). B. (12;16). C. (16;+w0). D. (9;12).

PO THI CUA HAM SO y=f'(x) °
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Cau18. Chohamsd y=f(x). Hamsd y= f'(x) cé do thi nhu hinh
vé. C6 bao nhiéu gia tri nguyén ctia tham s6 m dé€ ham s6

y=f (x2 - m) c6 ba diém cuc tri?

A. 4. B. 2.
C. 3. D. 1. -
Cau19. Chohamsd f(x) c6daoham f'(x) c6 d6 thi nhu hinh vé.
A

\ ~ X - A? . -A - A?
Ham s6 g(x) = f () 3 + X% —X+2 dat cuc tiéu tai bao nhiéu diém?

A. 1. B. 2. C.0. D. 3.
Cau20. Chohamso f(x) lién tuc trén R va c6 d6 thi nhu hinh vé bén. C6 bao nhiéu s6 nguyén
m d€ phuong trinh f (sinx) =m ¢4 dung hai nghiém thue phan biét thudc doan[0; z].
YA

A. 5. B. 4. C. 3. D. 2.
Cau2l. Chohamsd y=f(x).Hamsd y=f'(x) cé do thi nhw hinh vé

PO THI CUA HAM SO y=f'(x) °




Cau 22.

Cau 23.

Cau 24.

/ T\
Ham s6 y = f (1- x2) nghich bién trén khoang

A. (01). B. (0;2). C. (—2;0). D. (L+x).
Cho ham s8 y = f (x) c6 d6 thi y = f'(x) nhu hinh vé bén (véi a <b <c ). Ménh dé nao

dwdi day dang?
A
40 /f_\ "‘
A. £(c)> f(a)> f (b). B. f(a)=f(c)> f(b).
C. f(a)>f(b)>f(c). D. f(a)>f(c)> f(b).

Choham s8y = f x =mx*+nx®+ px* +gx+r, trong d6 m, n, p, g, r € R. Biét ham
s6 y=f"x ¢4 d6 thi nhue hinh bén dudi. S§ nghiém cua phuwong trinh
f x =16m+8n+4p+2g9+r la

Yy

— 1/\1 4 Z

/ v \_/

A. 4. B. 5. C.2. D. 3.

Chohamsd y = f(x), hamsd f'(x)=x*+ax’ +bx+c(a,b,ceR) co d6 thi nhu hinh vé.

Ham s8 g(x)= f (f'(x)) nghich bién trén khoang nao duéi day?

PO THI CUA HAM SO y=f'(x) 6




Cau 25.

Cau 26.

Cau 27.

Fi(x)

A. (L+). B. (—o0;-2). C. (-10). 33

D, (_ﬁ;ﬁ)

Cho ham s y = f (x) lién tuc, nhan gid tri duong trén R va c6 bang xét ddu dao ham

nhw hinh vé bén.

ir

=00 _1 [} l 2+m
f@l - 0 + 0 * o - 0 +

Ham s8 y =log, ( f (2x)) dong bién trén khoang
A. (1,2). B. (—o0;-1). C. (-1,0). D. (-1:1).
Choham s§ y = f(x) lién tuc trén R ¢6 f(0)=0 va d6 thi ham y = f'(x) nhu hinh vé

yA

\ &)

y=f'(z)

Ham sd y = |3f (x)- X3| dong bién trén khoang
A. (2;+x). B. (—0;2). C. (0;2). D. (1;3).
Cho ham s§ y = f(x) lién tuc trén R ¢6 f(0)=0 va d6 thi ham y = f'(x) nhu hinh vé

PO THI CUA HAM SO y=f'(x) °




yA
41777777 !
Ll z
0O 1 -
° \y:f’(:v)
SO diém cuc dai cia ham s6 y = |3f (x)- X3| 1a
A. 0, B.1. C.2. D. 3.

Cau 28.

ve

Cho ham s8 y= f (x) lién tuc trén R <6 f(0)

- — — 4

1
2

. D6 thi ham s6 y = f'(x) nhu hinh

Ham s6 y =[2f (x+2)+(x+1)(x+3)| nghich bién trén khoang

A. (-3;-2). B. (0;2). C. (—o0;-3). D. (-2;-1).
Cau29. Chohamso f (X) c6 d6 thihamsd y = f'(X) duoc cho nhu hinh vé bén.
v
\n
—:! l: :: ar
‘fu=F(x)
o

Hamsd y= f(x)+%x2— f(0)

c6 nhiéu nhat bao nhiéu cyec tri trong khoang (-2;3).

PO THI CUA HAM SO y=f'(x) °
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A.6. B.2. C.5. D.3
Cau 30. Chohamsd f(X) cé dd thi ham s6 y = f'(X) dwoc cho nhw hinh vé bén.
Ty

Cau 31.

Cau 32.

Cau 33.

Cau 34.

S m— —
1 43 4 3 6 7 %

'
'

— L L

—t—t—t— —t
9 2 3 6 353 4 3 U

a4+ )

'

J

'

T

,

X)+x* — f (O)‘ c6 nhiéu nhat bao nhiéu cuc tri trong khoang (-3;3).

b b u o ow A
e

Ham so y:‘f(

A.6. B.2. C.5. D.3
Choham sd y= f (x). Hams6 y = f'(x) c6 bang bién thién nhu hinh vé duéi
X —o0 -2 -1 0 1 2 +00

0" Mo 0

Gia tri 16n nhét ciia ham s§ g(x)= f (2X)—Sin>'ren [-L1]1a

()

A. f(-1). B. f(0). C. f(2). D. f(1).
Choham sd y= f (x). Hams6 y = f'(x) c6 bang bién thién nhu hinh vé duéi
X —o0 -2 -1 0 1 2 +00

O/ \o o/

Gié tri 16n nhat cua ham s g(x) = f (2x) —sim) trén [-L1]1a

t'(x)

A. f(-1). B. f(0). C. f(2). D. f(1).
Chohams6 y=f(x). Ham s6 y = f'(x) c6 bang bién thién nhu hinh vé dudi
X —o0 -2 -1 0 1 2 +00

t'(x)

/ \ 0 0 /
/
Gia tri nho nhat ciia ham s6 g

(2x)+ )(}7 trén [0;2]1
A. f(-1). B. f(O)

Choham s§ y= f(x). Hams§ y = f'(x) c6 do th1 nhw hinh vé.

PO THI CUA HAM SO y=f'(x) °

D. f(1).




Y

@)

>

T

N |

3 + X —3xX+ 4] nghich bién trong khoang nao duéi day?
A. (—0;3). B. (-3,0).

C. (1;\/5). D. (—\/§;+oo>.
Cau 35. Chohamso y=f (X) Do thi y= f'(X) nhu hinh bén va f (2) =f (—2) =0

X3
Hamsd y= f(Xz—Z)—[

|
I
\

\ |

Ham s8 g(x)=[ f(3- X)]2 nghich bién trong khoang nao trong cac khoang sau?
A. (32). B. (2;5).

C. (5+0). D. (2;+00).
Cau 36.

Cho ham s6 y=f (X)=aX4+bX3+CX2+dX+k voi (a,b,c,d, keR). Biét ham so
y= f'(X) cO d6 thi nhu hinh vé, dat cuc tri tai diém O(O;O) va cit truc hoanh tai

A(3,0). C6 bao nhiéu gia tri nguyén caa m trén [-5;5] d& phuong trinh
f (—X2 +2X+ m) =k c6 bon nghiém phan biét?

A. 0. B. 2.

C. 5.
Cau 37. Cho ham s6 y = f(x) la ham da thutc hé s§ thuc. Hinh vé bén dudi 1a do thi cta hai

D. 7.

ham s6 y=f (x) va y= f’(x). Phuong trinh f (x)=me* ¢ hai nghiém thuc phan biét

thudc doan [0;2] khi va chi khi m thudc ntra khoang [a;b). Gid ti cia a+b gan nhat
voi gia tri nao dudi day?

PO THI CUA HAM SO y=f'(x) 6




A. 0,27 . B. -0,54. C. -0,27. D. 0,54.

Cau 38. Cho ham s6 y= f (x) lién tuc va c6 dao ham trén R . Biét ham s& f'(x) c6 d6 thi duoc

cho trong hinh vé. Tim diéu kién cia m dé ham s6 g(x)= f (2019X)— mx+2 dong bién

trén [0;1]
by
/\ z
o
A. m<In2019. B. 0<m<In2019. C. m>1In2019. D. m<0.

PO THI CUA HAM SO y=f'(x) a




Caul.

Cau 2.

>

HUONG DAN GIAI

Chohams6 y= f(x).Ham s6 y = f'(x) c6 bang bién thién nhu hinh vé dudi day:

X —n -1

+20
1 /
fﬁ (l‘) / \-—1

Ham s6 g(x)= f (Xx)—x c6 bao nhiéu diém cyec tri?
A. 3. B. 2. C.0. D. 1.
Loi gidi

Taco: g'(x)=f'(x)-1
X=X .
., Voi X >1

g'(x)=0 f'(x):lc{

Tir bang bién thién ctia dé bai ta dwoc bang bién thién cua g(x):

X — -1 X +£

" \ \ /

Tir bang bién thién trén ta thdy ham s6g(x) c6 1 cyec tri.

Cho ham s6 y = f (x) xac dinh trén R vaham s6 y = f’(x) c¢6 d6 thi nhw hinh vé. Tim

sO diém cuec tri cia ham so y=f (x2 —3) .

yA

N
.
<

A. 4. B. 2. C. 5. D. 3.
Loi giai
Quan sat do thita cé y = f'(x) ddi d4u tir 4m sang dwong qua X =-2 nén ham s&

y=f(x) cé mot diém cyec trila x=-2.

Ta ¢ y':[f (x2 —3)]' :2X.f'(x2 —3) =0 K:—OZ%:—Z@ Kzil

Do dohamso y=f (x2 —3) cO ba cuec tri.
PO THI CUA HAM SO y=f'(x) e




Cau 3.

Cau 4.

>

Cho ham s& y = f'(x) c6 d6 thi nhu hinh vé bén:
Y

2

Al
Al

-2

Tim s6 diém cuc tri ctia ham s6 y=3"" +270)
A. 2. B. 3. C.5.

Loi giai
Chon D

Ta thdy f'(x) xacdinhtrén R nén f (x) xac dinh trén R.

Taco: y'=f'(x)3"™. I3+ £/(x).2'M.In2 = £(x)[3'.In3+2'".In2 ).

S
=N

Xét y'=0<> f'(x)=0 (do 3'.In3+2"™.In2>0, VxeR).

Duya vao d6 thi ham sd ta thdy f'(x)=0 c6 4 nghiém phan biét.

Vay y=3" 12" ¢4 4 diém cuc tri.

Cho ham s6 bacba y = f(x) ,ham s6 y = f'(x) c6 d6 thi nhu hinh vé.

Y

0 1

Ham so g(x) =f (—x - xz) nghich bién trén khoang nao dwéi day?
1
A. (-2;-1). B. (1;2). C. (-L0). D. (_E’Oj'

Loi giai

Tap xacdinh D=R.
Ta co g’(x):(—x—xz)'.f’(—x—xz):—(1+2x).f’(—x—x2).

1+2x=0 x=-05 x=-05

f’(—x—xz)—0© —x-x*=0<{x=0

Khi d6 ¢'(x)=0<
-x-x*=1 |x=-1

PO THI CUA HAM SO y=f'(x) a




Cau 5.

Cau 6.

>

Bang bién thién ctia y=g(x):

T —o -1 -1/2 1 + o
q'(z) + 0 - 0 + 0 -

VN

e e A : 1)
Dua vao bang trén ta thdy ham sd y=g(x) nghich bién trén cac khoang (—1;—5] va

(0;+00). Dyta vao cac dap an ta chon B.
Cho ham s8 y = f (X) c6 bang xét ddu dao ham nhu sau:

x | —o -1 2 +ao

b — 0 - 0 +

Hamsd y=g(x)=f (X2 - 2) nghich bién trén khoang nao duwdi day?
A. (-2;-1). B. (2;+0). C. (0;2). D. (-10).

Loi giai
Ta cé: g'(x)=(x* —2)'.f’(x2 ~2)=2x.f'(x*-2).

T bang xét ddu dao ham ta thady phuong trinh f'(x)=0 c6 sd nghiém hitu han nén
phuong trinh g'(x)=0 ciing c6 s6 nghiém hitu han. Do d6, ta can tim x sao cho

g'(x)<0.

Tacé g'(X) <0< xf'(X* =2) <0< =N

X<0 X<0 Xx<-2
f’(x2—2)20 X2—2>2

XZO B XZO
f'(Xz—Z)SO {XZ—ZSZ {OSXSZ
P .

Do d6 ham s& nghich bién trén mai tap: [0;2], (—o0; 2]
Ttir cac dap an cua dé bai ta chon ham s6 nghich bién trén (0;2).

Cho ham s6 f (X) c6 dao ham trén R va 6 do thi ham s§ y = f'(x) nhu hinh vé.

PO THI CUA HAM SO y=f'(x) °




Cau?7.

NP

|
Biét rang f(-1)+ f(3)=f(2)+ f(6). Khi d6 gia tri nho nhat va gia tri 16n nhat cua
ham s§ trén [-1,6] 1a

A f(2)vaf(3). B.f(2)vaf(6). C. f(2)vaf(-1). D.f(-1)va f(6).

Loi giai
X -1 2 6
£ - 0 :
f(=) f(-1) £(6)
\ f(zJ /

Quan sat bang bién thién ta thay I[\—/:ILI n f(x)=1(2).
Mit khécvi f(3)> f(2) nén f(-1)—f(6)=f(2)-f(3)<0< f(-1)< f(6).
Vay max f (x)= f(6).

[-16]

Cho ham s8 f(X) c¢6 d6 thi ham y=f'(X) nhu hinh vé. Ham s8 y = f (cos x) + x> — X
dong bién trén khoang

A.(L2). B. (-1,0). C. (0;1). D. (-2-1).

.lly

\ N\
’ |

Loi giai

Phdn tich:

Ban chit dang todn nay thwong la dic diém: Téng hai ham dwong (ham dong bién), téng hai
ham dm (ham nghich bién)

Tinh chdt:

PO THI CUA HAM SO y=f'(x) °




Cau 8.

Cau 9.

>

Cho ham 56"y = f (X) tiang trén khodng D, , ham 56y = f (X) tang trén khodng D, . Khi dé ta
6 ham 56"y = (X)+0(X) ting trén khoing D =D, "D,

+ Quan sdt bai todn: Y =X* —X=y'=2x-1>0< x> % , néu tric nghiém thiy ngay ddp dn
A.
Loi giai
Ta cé: y'=-sinx.f'(cosx)+2x—-1
+Vi cosx e[-L1]=—sinx.f '(cosx) e[-L;1] ma 2x-1>1<> x>1
+Suy ra y'=—sinx.f '(cosx)+2x—1>0,vx>1 hay ham s tang trén [1;+o)
Cho ham s60 f(X)c6 d6 thi ham y=f'(X) nhe hinh vé. Ham sO

(3cosx+4sinx
-

A.(L2). B. (-10). C. (0;1). D. (-2;-1).

.lly

A

)-i— x* —3x+2019 dong bién trén khoang

1

|
887
L 4

Cho ham s8 y = f (x) c6 do thi y= f'(x) nhu hinh vé

Dt h(x)=3f (x)—x*+3x. Tim ménh dé dting trong c4c ménh dé sau:

A. [_r?g%h(x)zsf(1). B. [r%%]h(x):Sf(ﬁ).
C. Pryé?%h(x):Bf (0). D. [_r%%]h(x):Sf (—3).
Loi giai

PO THI CUA HAM SO y=f'(x) 6




-2
Xét h(x)=3f (x)—x*+3x véi XE|:—\/§;\/§:|.
Ta c6 h'(x)=3f"(x)—-3x"+3.

(=0 1(9=x -1 |

Bang bién thién ctia ham s6 h(Xx)

&
x| B 0 3
R I:xj 0 - — 0
h(x) 137(—B3)
()

n(5)=31(+5).

Vay e h(x)

Cau10. Cho ham s§ y=f(X) c6 dao ham trén R va cé do thi 1a duong cong trong hinh vé

dudi day:

bit g(x)= f(f(x)). S8 nghiém ctia phuong trinh g'(x)=0 Ia
A.6. B. 5. C. 8. D.7.

PO THI CUA HAM SO y=f'(x) @




Cau 11.

Loi giai

f(x)=-1
o [FH0)=0_|(x)-1
4 )_Oalf'(x):o - x=-1

| x=1

Tt d6 thi ta c6 phuong trinh f (x)=-1 c6 1 nghiém; phuong trinh f (x)=1c63
nghiém.

Vay tong sd nghiém ctia phuong trinh g'(x)=0 1a 1+3+1+1=6 nghiém.

Cho ham s6 y = f (x) c6 d0 thi cua f'(x) nhu hinh vé.

\\ /

Khi d6 ham s8 g(x)= f (X)X cd bao nhiéu diém cyc tri?
A. 3. B. 2. C.1. D. 4.
Loi giai

g'(x)=f'(x)-1; g'(x)=0e f'(x)=1
x=a,(a<1)
Tt d6 thi cta f'(X) ta thdy phuong trinh f'(x)=1 c6 3 nghiém | x=1
x=b,(b>1)
Bang bién thién:
X i—oo a 1 b +o0
g'(x)wi + 0 - 0 - 0 +

Vay ham s8 g(X) c6 hai diém cuc tri.

PO THI CUA HAM SO y=f'(x) °




>

Cau12. Chohamsd y=f(x)=ax’+bx*+cx+d co dao ham la ham s§ y = f'(X) voi do thi nhu
hinh vé bén. Biét r?ang do6 thi ham s6 y=f (X) tiép xuc voi truc hoanh tai diém c6

hoanh d6 4m. Khi d6 d6 thi ham s& cit truc tung tai diém c6 tung d¢ la bao nhiéu?

u

:ﬁl

A.4. B. 1. C. 4. D. 2.

Loi giai
Chon C

X
Nhin d6 thi ta thay y'= OC{X . Do @5, ham s6 y=f (X) dat cuc tri tai x=0 va

X=-2.

Db thi ham s§ y = f (x) tiép xtic véi truc hoanh tai diém c6 hoanh dd 4m nén suy ra
hamso y = f (X) dat cuc tri bs‘?mg 0 tai diém c6 hoanh 0 &m = f (—2) =0.(1)

Mit khac f'(x)=3ax*+2bx+c.

D0 thi ham s§ y = f'(x) di qua cdc diém c6 toa d6 (0;0), (-2;0), (-L-3).(2)

c=0 a=1
. R R . 12a—-4b+c=0 b=3
Te (1), () lap dwoc hé phuong trinh 38 2b+ce_3 = c—0
—-8a+4b-2c+d =0 d=-4

= f(x)=x*+3x*-4.
D0 thi ham s6 y = f () cat truc tung tai diém c6 tung d6 y = f (0)=-4.
Cau13. Chohamsd y= f(x) lién tuctrén R. Ham s y = f'(x) c6 d6 thi nhu hinh dudi day.

PO THI CUA HAM SO y=f'(x) a
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B4t phuong trinh 3f (x) < x° —3x* +m ding v6i moi x €(-13) khi va chi khi
A. m>3f(3). B. m>3f(3). C. m>3f(-1)+4. D.m=>3f(-1)+4.

Ta co: 3f ()< x> =3x* +m < 3f (X) - x* +3x* <m voi moi xe(-13).

Xét g(x) =3f (x)—x*+3x* voi xe(-13).

Khi d6: g'(x) =3f'(x)—3x* +6x = 3[ f/(x)—x* + 2x] .

Nghiém ctia phuong trinh g'(x) =0 la hoanh d¢ giao diém cta d6 thi y = f'(x) va
parabol y =Xx*—2X.

Phuong trinh g'(x) =0 c¢6 ba nghiém X=-1x=3,x=1 trén doan [—l; 3].
H I H _ 3 2| _ _ .
I|m+g(x)_xllr_r}[3f(x) X3 +3x ]_3f( 1)+4;

X—>-1
. T 3 27
XIl_)r?g(x)_xll_)r?[Bf(x) x° +3x ]-31‘(3).
Ta c6 bang bién thién sau:
X -1 1 3
g(x)| O - 0 - 0
3f(-1)+4
9 I
3f(3)

B4t phuong trinh 3f(x)<x’-3x*+m ding véi moi xe(-13) khi va chi khi
m>g(x),vxe(-13) ©&m=>3f(-1)+4.
Cau14. Chohamsd y= f(x) lién tuctrén R ¢4 do thi ham s y = f’(x) nhu hinh vé. Xét ham

s6 g(x)=f(x)- % x* —3x. Khi d6 khang dinh nao sau day dang ?

PO THI CUA HAM SO y=f'(x) a




Cau 15.

X

-3 f2 1001 2 3

A.g9(0)<g(2). B. g(-2)>g(0). C.9(2)<g(4). D. g(-4)=9(-2).

Loi giai
Chen C

Taco g'(x)=f'(x)—x—3=f'(x)—(x+3).

X=-2
Khi d6: g'(x)=0< f'(x)—(x+3)=0< f'(x)=(x+3) < | x=0 .
X=2
Lap Bang bién thién
2 ) ' +0

~ o~

Dua vao bang bién thién, ta thdy ham s6 g ( X) dong bién trén khoang (2; +oo) nén suy

ra duoc g(2)<g(4).
Mot vat chuyén dong trong 4 gio vdi van toc v (km/ h) phu thudce thoi gian t (h) ¢6 d6
thi 1a mdt phan ctia duong parabol c6 dinh 1(1;3) va truc d6i xting song song voi truc

tung nhu hinh bén. Tinh quang duong s ma vat di chuyén duoc trong 4 gio ké ti lac

xudat phat.
12
4
3 =
(0 x>
A.s=%(km). B. s=10 (km) . $=20 (km). Qs:%ﬂ'(km).

Loi giai
Db thi duegc cho hinh vé 1a d6 thi ctia Parabol nén ¢6 dang: y = ax* +bx+c .

Biéu dién mdi lién hé van tSc va thoi gian nén v(t) =at’ +bt+c.

PO THI CUA HAM SO y=f'(x) 6




Cau 1e.

Cau 17.

>

Quan sat do thi ta thdy parabol di qua 3 diém A(O;4), B(4;12), | (1;3) ap vao biéu thtrc

Parabol ta duwoc hé

12=16a+4b+c<<b=-2.
3=a+b+c c=4

Ta c6 biéu thirc van tdc V(t) =t* —2t+4 lai c6 s'(t)=Vv(t) nén
S :j(t2 — 2t +4)dt _

0 3
La quang duong vat chuyén dong ma vat di chuyén duoc trong 4 gio ké tir luc xudt
phat.
Cho ham s8 y = f(x) lién tuc trén doan [-2; 2] va c6 d0 thi la dudng cong nhu trong

hinh vé.

Hoi phuong trinh | f (x)—1=1 ¢6 bao nhiéu nghiém phan biét trén doan [-2; 2]?

A. 4. B. 5. C. 3. D. 6.
Loi giai
) f(x)-1=1 f(x)=2(1)
Ta cé ‘f (x)—l‘=1<:>[f (x)—l:—lc{f (x)=0(2)°

Dua vao d6 thi ham sd da cho ta thay:

Phuwong trinh f (X) =2 (1) ¢ 2 nghiém thudc doan [—2; 2].

Phuong trinh f (x)=0(2) c6 3 nghiém thudc doan [-2; 2] khong c6 nghiém nao tring
v6i hai nghiém ctia phwong trinh (1).

Vay phuong trinh da cho ¢6 5 nghiém phén biét thudc [-2; 2].

Cho ham s8 y = f(x) 6 d6 thila (C). Ham s8 y = f'(x) c6 do thi nhu hinh vé. Tiép
tuyén voi (C) tai diém c6 hoanh d6 X =2 cit (C) tai hai diém phan biét c6 hoanh do
lan luotla a,b. Gia tri (a— b)2 thudc khoang nao dwdi day?

A. (0;9). B. (12;16). C. (16;+0). D. (9;12).

PO THI CUA HAM SO y=f'(x) °




Cau 18.

Loi giai

Tt &6 thi chlaham s6 y=f'(x) = f'(2) =0.
Phuong trinh tiép tuyén véi (C) tai diém c6 hoanh d6 x=21a y= f'(2)(x-2)+ f(2)
< y=1(2).

Clng tir d6 thi cia ham s6 y = f'(X) ta suy ra bang bién thién cua y = f(x) la

T — 0 -1 2 3 + oo

!

+ 0 - 0 + 0 -

Tl bang bién thién suy ra duong thang y = f(2) cit (C) tai hai diém phén biét c6

a<-1 Jja<-1
=

b>3 -b<-3

hoanh d lan luot 12 a,b thi{ —a-b<-4=(a-b)’ >16.

Vay (a—b)” e (16;+x).
Cho ham s6 y=f(x). Him s6 y=f'(x) c6 d6 thi nhu hinh vé. C6 bao nhiéu gia tri
nguyén cua tham s6 M dé€ hams6 y= f (x2 - m) c6 ba diém cyec tri?

L ¥

| B

2. C.3. D. 1.
Loi giai

PO THI CUA HAM SO y=f'(x) a
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Cach 1:




>

Taco y'=2x.f'(x*—m).

'x=0 x=0

y’=0<:{xzo o x2—m=0 o X2 =m
f'(x*=m)=0 X2-m=2 X2 =m+
x*-m=4 | x*=m+

Tt d6 thi ta thay
f’(xz—m)>0<:>0<x2—m<4 em<x<m+4.

x> >m+4

2 x*—m<0 x> <m
f(x —m)<0<:> , =
X“"—-m>4

TH1: Véi m<—4,
y’=2x.f’(x2—m)=0c>x=0.

Suy rahams6 y= f (x2 - m) khong thé cé ba cuc tri.

TH2: Véi -“4<m<-2 .
y’:2x.f'(x2—m):0<:{

Bang xét ddu ctia y' = 2x.f ’(x2 - m)

- - kY &

X —Jm+4 m+4
}-"=2x.f'(x2—m] + 0 - 0 -
Tt bang trén suy ra ham sd c6 3 cuc tri.
TH3: V6i —2<m<0.
x=0
y’=2x.f'(x2—m):0<:> X=+Jm+2.
X=+Vm+4
Bang xét ddu ctia y' = 2x.f ’(X2 - m)
X —fm+4 —m+2 m+2 m+4
y'=2x.f'(x2—m) - 0 - 0 - 0 + 0

Tl bang trén suy ra ham s6 c6 3 cuec tri.
TH4: Véi m>0.
[x=0

x =+Jm

X =+

3

y':2x.f'(x2—m):0<:>

3| 3
+| +
I

X==

Bang xét ddu ctia y' = 2x.f ’(x2 -m).

A

PO THI CUA HAM SO y=f'(x) °




Tt bang trén suy ra ham s6 c6 5 cuec tri.

Tt cac treong hop trén, ham s y = f (x2 — m) co ba cuc tri khi me (—4; 0] .
Vi MeZ nén me{-3,—-2;-1,0}.

Cach 2:

Taco y'=2x.f'(x*—m).

'x=0

x=0
0o x=0 - xX>*-m=0 - x>=m '
f'(x*=m)=0 x2—m=2 X =m+2
xX’-m=4 | xX*=m+4
Dé thdy
X=0 la nghiém boi 1é ctia phwong trinh y'=0 = X=0 la 1 diém cyc tri cia ham s8
y="f(x’-m).

x* =m+2 1a nghiém bdi chdn cua phuong trinh y' =0.
Mt khac m<m+4 Vm nén hai phwong trinh x*=m (1) va xX*=m+4 (2) khong c
nghiém trung nhau.
Vay dé€ ham s0 y=f (x2 —m) cd 3 diém cyec tri thi (2) c6 2 nghiém phéan biét khac 0
dong thoi (1) vd nghiém hodc (1) c¢6 1 nghiém kép bang 0 = —-4<m<0 =
me{-3,-2,-10}.

Cau19. Chohamsd f(x) cé dao ham f'(x) c6 d6 thi nhw hinh vé.

A

|
|
|
-1 0O 17— 2

3
\ ~ X - A? . -A - A?
Ham s6 g(x) = f () 3 + X% —X+2 dat cuc tiéu tai bao nhiéu diém?

A. 1. B.2. C.0. D. 3.

Loi giai
Chon B

PO THI CUA HAM SO y=f'(x) 6




Cau 20.

>

ka

¥

Tt d6 thi, ta thdy x=0, x=1, x =2 la cdc nghiém don ctia phuong trinh g'(x)=0.

Bang bién thién:

gle) S 7 P

Suy ra, ham s6 g(x) dat cuc ti€u tai hai di€m.

Cho ham s6 f(x) lién tuc trén R va c6 d6 thi nhu hinh vé bén. C6 bao nhiéu sd nguyén
m dé€ phuong trinh f(sinx) =m c6 dung hai nghiém thuc phan biét thudc doan[0; z].
YA

13

P

\ )
./

S
N

A. 5. B. 4. C. 3.
Loi giai

Dit t=sinx, véi x €[0; 7]

Ta c6 t' =cosx, t’=0<:>cosx=0c>x=§e[0;7z]

Bang bién thién

PO THI CUA HAM SO y=f'(x) °




Cau 21.

X
o

= o|Nnva
a

0 0
Tt bang bién thién ta co:
Véimdi te [0;1) cho ta tuong tng 2x e [O; 7r]
Véi t =1 cho ta twong ting X = % e[0; 7]
Khi d6 ta ¢6 phuong trinh f (t)=m (*)
Phuong trinh da cho c6 dung hai nghiém thuc phéan biét thudc doan[0; 7] <> pt(*) c6
diing mot nghiém te[0;1) < -1<m<1, vi meZ = me {0;1} nén ¢ hai sd nguyén m
thoa man bai toan.
Cho ham s y= f(x). Ham s§ y = f'(x) c6 do thi nhw hinh vé :

A
T

0

Hamsd y=f (1— X2) nghich bién trén khoang

A. (0;1). B. (0;2). C. (—;0). D. (L+w).
Loi giai
Nguyen Thi Sen
Chon A
x=0 [x=0
x=0 1-x2=-1 |x*=2 x=0
Ta c6: y':—2x.f’(1—x2):0<:> ¢ 1—X2)=0<:> Lo -1 2o & N
11-Xx° = | x*=-3
Bang xét ddu :
X —00 —\/5 0 \/E +00

!

y — 0 + 0 — 0 +

Tt bang xét ddu suy ra ham s& nghich bién trén (0;1).

PO THI CUA HAM SO y=f'(x) °




>

Cau22. Chohamsd y=f(x)cd do thi y= f'(x) nhu hinh vé bén ( véi a<b <c). Ménh dé nao

dwdi day dang?
oA
4ol T -
A. f(c)>f(a)>f(b) B. f(a)="f(c)> f(b).
C. f(a)>f(b)>f(c). D. f(a)> f(c)> f(b).
Loi giai
Ta co:

f'(x)dx = f (b)-f(a)<0< f(a)> fi(b):

* *
D e T

D —— T T O

f'(x)dx = f (c)- f(b)>0< f(c)> f(b).

*

f'(x)dx+f f'(x)dx <0< [ f(b)—f(a)]+[ f(c)-f(b)]<O
b
< f(c)-f(a)<0< f(a)> f(c).
Vay f(a)>f(c)> f(b).
Cau23. Chohamssy=f x =mx"+nx’+ px* +gx+r, trong d6 m, n, p, g, r € R. Biét ham
s6 y=f"Xx ¢4 d6 thi nhu hinh bén dudi. S6 nghiém cta phuwong trinh

f x =16m+8n+4p+2q+r la

N
f

A.4. B. 5. C.2 D. 3.

* Dya vao do thitaco m>0 va

Loi giai

PO THI CUA HAM SO y=f'(x) 6




Cau 24.

>

f’ x =4mx+D)(X—1(x—4).
= 4mx® —16mx* — 4mx +-16m.

n:—%m
*Ma f' x =4mx® +3nx* +2px+.Suyra | p=—2m
g=16m

* Phuong trinh f x =16m+8n+4p+2q+r

@mx“—%mx?'—mez+16mx+r:16m—%m—8m+32m+r

sm x4—%x3—2x2+16x+§ =0

X=2
Tlhe By 26, 4
3 3 3
. , 10, 26 4 . A N
Phuong trinh x —Ex —?X—gzo co 3 nghiém phan biét khac 2.

Vay phuwong trinh f x =16m+8n+4p +294r cé 4 nghiém.
Chohamsd y = f(x), hamsd f'(x)=x*4ax® +bx+c(a,b,ceR) co d6 thi nhu hinh vé.
Ham s§ g(x)= f (f'(x)) nghich bién trén khoang nao duéi day?

Y

£(x)

A. (L+). B. (—0;-2). C. (-10). D. (—ﬁ;ﬁ)

Loi giai

Cach 1:
Dua vao do thitacd: f'(x)=x(x—1)(x+1)=x’-x.

g(x)=f(f'(x))=f(x*-x)=g'(x)=(3x"-1) f'(x*-x).

PO THI CUA HAM SO y=f'(x) °




Cau 25.

>

3X -1>0
, \ f (x —x)<0
Xét g'(X)<0<=(3x" 1) f'(xX’-x)<0< .
() ( )0 3x2-1<0
f'(x3—x)>0
A
3x*-1>0 3 3
Xet s <
f'(X —X)<0 X3—X<—1
0<x*-x<1
X e —oo;—ﬁ U £;+oo \/§
o 3 3 & xe(-0;-132..)U —1;—? U(1;1,32....).
X e (-0;-132..)u(-1;,0)U(11,32....)

NelE
{3x2—1<0 (_? ?] XG[—£;£]
Xét = < 3 3

f'(x3—x)>0 {—1<x3—x<0

X*—x>1
Xe (O ; ﬁj .
3
Vay ham s g(x) nghich bién trén cac khoang

(—o0;-1, 32...){—1;—?}(m?}(l;l, 32...)

Cach 2:
Dua vao do thita cé: f'(x)=x(x-1)(x+1)=x>-x.
g(x)=f(f'(x))=f (x3—x):> g'(x)=(3x2—1) f '(x3—x).

Xét ddp 4n B: x e (—oo'—Z)

xe(-132..;-1)u(0;1)U(1,32...;+x)

* xe(-2;-2) = (3x°-1)e(1L;+%) = 3x*-1>0.
* xe(-0;-2) = (X -x)e(-%;-6) = f'(x*~x)<0 (dwavao do thi cua f'(x)).
3x°-1>0

f'(xs—x)<0 = 9'(x)<0.

Vay voi X e (—oo;—2) thi ta co: {

— VvOi X e (—oo;—2) thi ham s g (X) nghich bién.
Cho ham s§ y = f (x) lién tuc, nhan gia tri dwong trén R va c6 bang xét ddu dao ham

nhw hinh vé bén.

PO THI CUA HAM SO y=f'(x) a




>

I

N I o] =1 0 1 2 o0
fe@l - 0 + 0 * o - 0 +

Ham s8 y =log, ( f (2x)) dong bién trén khoang
A. (12). B. (—o0;-1). C. (-1,0). D. (-1:1).

Loi giai
Chen A

bt y=g(x)=log,(f(2x)).

Ta c6 y':g’(x):(logz(f (2x))>' = f(f(ZX)) _ 2.1'(2x)

1
2x=-1 |*773
= f'(2x)=0< 2x=0 = x=0 )
2x=1 | _1
2X=2 2
_X:

R R -1/2 0 1/2 1 + 00

q'(z) - 0 + 0 + 0 - 0 +

e \ / \ /

Tir bang bién thién ta thay ham s§ y =log, ( f (2x)) dong bién trén khoang (1;2).

Cau26. Chohamsd y=f(x) liéntuctrén R c6 f(0)=0 va d6 thi ham y= f'(x) nhu hinh vé

PO THI CUA HAM SO y=f'(x) a




yA
40— —————— |
1e#- ; i
I x
d Y >
0 g
? \y=f'(w)

Hams6 y = |3f (x)- X3| dong bién trén khoang
A. (2;+). B. (~0;2). C. (0;2). D. (1;3).

Chon C
x=0

Dit g(x)=3f (x)-x*, tacé: 9'(x) =3[ f'(x)-x*|, g'(x)=0< | x=1 (hoanh d giao
X=2

Loi giai

diém ctia d6 thiham y = f'(x) va (P):y=x*)

yA
y =’

47777777 j

Y
b x
l & >

O 1 2
\y:f’(w)

Do f(0)=0=>g(0)=0

Ta c6 bang bién thién ctia ham s§ Y =|g ()| nhu sau

PO THI CUA HAM SO y=f'(x) °




g'(x) - 0 + 0 + 0 - 0 -

I o T

lo(z) +oo\o/ \0/+OO

Twr bang bién thién suy ra ham s8 da cho dong bién trén mdi khoang (0;2) va (X,;+)

voi x, > 2, vay chon C.

Cau27. Chohamsd y=f(x) liéntuctrén R c6 f(0)=0 va do6 thi ham y= f'(x) nhu hinh vé

yA

SO diém cuc dai cia ham sd y = ‘Sf (x)- Xs‘ la
A. 0. B.1. C.2. D. 3.
Loi giai
Tt Loi giai Cau 36 suy ra ham s6 ¢c6 mot diém cye dai va hai diém cuc tiéu, chon B.
4 - A A 14 1 NA . \ ~N N\
Cau 28. Cho ham s y=f(x) lién tuc trén R c6 f(0)= > - D thi ham s§ y = f'(x) nhu hinh

ve

PO THI CUA HAM SO y=f'(x) a




YA

1__4 1 /
1 2 ,_,_“j

Ham s8 y =|2f (x+2)+(x+1)(x+3)| nghich bién trén khoang
A. (-3;-2). B. (0;2). C. (~0;-3). D. (-2;-1).

Dat g(x)=2f (x+2)+(x+1)(x+3).
Tacé g'(X)=2[ f'(x+2)+(x+2)], g'(x)=0< f'(x+2)=—(x+2)
Dt t=x+2 ta duoc f'(t)=-t(1).

Loi giai

Nghiém ctia phuwong trinh (1) 1a hoanh d6 giao diém cua d6 thi y=f'(t) va duong
thang d : y=-t (hinh vé)

yh

N ]

Dua vao d6 thi ctia y= f'(t) va duong thing y =t

t=-1 X=-3

e t=0 X=-2
Taco: f'(t)=—t < o1 hay _—
t=2 x=0

Do f(0)=3 nén g(-2)=21 (0)+(-2+1)(-2+3)=0

PO THI CUA HAM SO y=f'(x) °
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Bang bién thién cia ham s6 y = |g (x)|

b —m 0 1 2 A +x
gr |'x ] - 0 = 0 =+ 0 - -
glx) | +® 4 T~

T~
(=) | == o — e

0 N

Tt bang bién thién suy ra ham s& da cho nghich bién trén mdi khoang (—;x,) va
(—3;—2) VOi X, <=3, vay chon A.
Ciu29. Chohamso f (X) c6 d6 thi ham so y=f '(X) duoc cho nhu hinh vé bén.

wh
\’
V= F(=)
]

Ham s6 y=|f (x)+ % x* — f (0)| c6 nhiéu nhat bao nhiéu cyc tri trong khoang (-2;3).

A.6. B.2. C.5. D.3

Loi giai
: 1.
Xét ham s8: h(x)= f(x)+Ex - (0).
Tac6 h'(x)=f'(x)+x; h'(x)=0< f'(x)=—x
Nghiém phuong trinh trén 1a hoanh d¢ giao diém cua hai d6 thi y=-xva y= f'(x)
X=-2

Dua vao do thi suy ra phuong trinh: f'(X)=-Xc6 ba nghiém | x=0
X=2

Trén khoang(—2;3), ham s§ h(X) cé mot diém cuec trila x =2, (do qua nghiém x=0,
h'(x) khong ddi ddu). Do d6 d6 thi ham s8 Yy =h(X) cat truc hoanh tai t3i da 2 diém.
Suy ra ham s y =|h(x)| c6 t6i da 2+1=3diém cyc trj trong khoang (-2;3).

Cau 30. Chohamsd f(X) co d6 thi ham s§ y = f'(X) dwoc cho nhuw hinh vé bén.

PO THI CUA HAM SO y=f'(x) °
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1

Ham sd y :‘ f(x)+x*—f (O)‘ c6 nhiéu nhat bao nhiéu cuc tri trong khoang (-3;3).
A.6. B.2. C.5. D.3

Loi giai
Xét ham so: g(x): f (X)+X2— f (0)
Tac g’ (x)=f'(x)+2x; g'(x)=0< f/(x)=-2x

b b u bbb
L L

Nghiém phuong trinh trén la hoanh d6 giao diém ctia hai d6 thi y=-2xva y=f'(x)

\ AN . \ / 7 . A X= _2
Dua vao db thi suy ra phuong trinh: f'(x)=-2x ¢4 hai nghiém

Trén khoang(—3;3), ham s g(X) c6 hai diém cyc trila X=2,x=-2. Do d6 d6 thi ham
s6 Y =g(x) cat truc hoanh tai t&i da 3 diém.
Suy ra ham s y =|g(x)| c6 t8i da 3+2 =5 diém cyc trj trong khoang (-33).
Cau31l. Chohamsd y=f(x).Hamsd y=f'(x) c6 bang bién thién nhu hinh vé dwdi
X —o0 -2 -1 0 1 2 +00

f'(x) O/ \o o/
- N

Gia tri 16n nhat caia ham s§ g(x)= f (2x)-sin®x trén [-L1]la
A. f(-1). B. f(0). C. f(2). D. f(1).

Loi giai
Ta c6: g(x)=f(2x)-sin’x< f (2x), vxe[-11].

Mat khéc, tir bang bién thién ctia f'(x) ta suy ra bang bién thién ctia f (x) nhu sau:

X —o0 -2 0 2 +00
f '(X) — 0 + 0 - 0 +

PO THI CUA HAM SO y=f'(x) a




Cau 32.

Cau 33.

>

fm‘w\/ ~.

Tt bang bién thién ta c6: f (2x)< f (0) voimoi xe[-11], do d6 gid tri 16n nhat cta
A \ . [ T(2x)=1(0)
g(x) trén [-1;1] la f (0), dat dwoc khi va chi khi: { 0 < x=0
sin® x =
Chohams6 y=f(x). Ham s6 y = f'(x) c6 bang bién thién nhu hinh vé dudi

X —o0 -2 -1 0 1 2 +00

f'(x) o/ \o o/
- N

Gi4 tri 16n nh&t ciia ham s6 g(x) = f (2x)—sin®(2x) trén [-11]1a

A. f(-1). B. f(0). C. f(2). D. f(1).
Loi giai

Ta cé: g(x)=f(2x)—sin*(2x)< f (2x), vxe[-11].

Mat khéc, tir bang bién thién ctia f'(x) ta suy ra bang bién thién ctia f (x) nhu sau:

X —o0 -2 0 2 +00

f'(X) — 0 + 0 - 0 +

IS T T

Tt bang bién thién ta c6: f (2x)< f (0) voimoi xe[-11], do d6 gid tri 16n nhat cta
f(2x)=1(0)

g(x) trén [-L1] la f (0), dat dwoc khi va chikhi: { < x=0.
sin*(2x)=0

Choham s§ y= f(x). HamsG y = f'(x) c bang bién thién nhu hinh vé dudi

X —o0 -2 -1 0 1 2 +00

f'(x) 0/ \0 o/
- N

Gia tri nho nhat ctia ham s8 g (x) = f (2x)+(x—1) trén [0;2]1a

A. f(-1). B. f(0). C. 1(2). D. f(1).
Loi giai

Ta cd: g(x)=f(2x)+(x-1)" = f (2x), vxe[0;2].

PO THI CUA HAM SO y=f'(x) °




Cau 34.

>

Mt khac, tit bang bién thién ctia f'(x) ta suy ra bang bién thién caa f (x) nhw sau:

X —o0 -2 0 2 +00

f’(X) — 0 + 0 - 0 +

IS T T

Tt bang bién thién ta c6: f(2x)> f (2) voimoi xe[0;2], do d6 gia tri nho nhat ctia
f(2x)=f(2)
g(x) trén [0;2] 1a f (2), dat duoc khi va chi khi: o x=1

(x—l)Z:O

Chohams§ y = f(x). Ham s6 y = f'(x) c6 d6 thi nhu hinh vé.

N

o 2 z

A

)

3

Hamsg y = f (x*-2)- [% + X2 —3x+ 4) nghich bién trong khoang nao dudi day?

A. (—0;—3). B. (-3,0). C. (£43). D. (—/3;+o0).

Loi giai

Chon C

Chon f'(x)=(x—-1)(x- 2)2(x—3)(x—4)

Dit y=g(x)=f (x2—2)—[)§+x2—3x+4}

Khi d6 g’(x):2x.f’(x2—2)—(x2+2x—3).

= 2x (¥ ~2-1)(x* ~2-2) (x* ~2-3)(x* ~2—4)—(x* +2x~3)
= 2x.(x* ~3)(x* ~4)" (x* ~5)(x* ~6) —(x* +2x~3)
9'(-2)=3>0 nén loai phuwong 4n A va B.

9'(3)=10788>0 nén loai phuong 4an D.

Cach 2:
Taco y'=g'(x)= 2x.f’(x2 —2)—(x2 +2x—3)

-2<l xe(-343)
3<X° =24 e (6,5 ) u(VEiB)
Suy ra 2Xf’(x2 —2)<0<:> Xe(—oo;—\/g)u(—\/g;—\/g)u(o;\/g)u(\/g;\@)

PO THI CUA HAM SO y=f'(x) e

T d6 thi ta c6 f'(x2—2)<0<:>{




>

Nén ta lap duoc bang xét dau ctia g'(x) nhu sau

X

+L
4+

0
= ‘ - =
0

0 = n
—x*-2x+3 0 + | - | -
) 0 + 0

+

e A

2y'(x*-2) - 0
|
0

0
+ )
* |
+ 0

R R SR ]
0 0
I
0

0 -

Tt bang xét d4u ta thay ham s6 da cho nghich bién trén cac khoang (—«;-3), (1; 3 ) va
(VBi6).
Vay dap an dung la dap an C.

Cau35. Chohams8 y=f(x). Db thi y=f'(x) nhuhinhbénva f(2)=f(-2)=0.

v

1

'% /\
_'\lz o |
i

\

|
|
|

|
|

Ham s6 g(x)=| f(3- X)]2 nghich bién trong khoang nao trong cac khoang sau?
A. (32). :

B. (2;5). C. (5+0). D. (2;+0).
Loi giai
Tacéd: g'(x)=-2f (3-x) f (3—-x).
Tt d6 thi cua y = f'(x) ta c6 bang bién thién:
T —00 —2 1 2 +o00
f'(x) + 0 0+
0 0
f(;}:) / \ / \
— 00 — 0

T bang bién thién tasuy ra f(x)<0,VxeR= f(3—-x)<0,vxeR.

Ham s3 g(x)=[ f (3-x)] nghich bién khi va chi khi

g'(x)=-2f (3-%) f'(3-x)<0 & f'(3-x) <0 @[_2<3_X<1

2<x<5
= .
3—-x>2 x<1

Cau 36. Cho ham s& y:f(X):aX4+bX3+CX2+dX+k voi (a, b, c,d, keR). Biét ham so

y= f'(X) ¢4 d6 thi nhu hinh vé, dat cuc tri tai diém O(O;O) va cit truc hoanh tai

A(3;0). C6 bao nhiéu gid tri nguyén ctaa m trén [—5; 5] dé€ phuong trinh
f (—x2 +2X+ m) =k ¢ bon nghiém phan biét?

PO THI CUA HAM SO y=f'(x) Q




Cau 37.

A. 0.

Tl d6 thi ta thay f'(X) khong thé c6 bac nhé hon béng 2, do d6 a#0.

=
N

C. 5. D.7.
Loi giai

Tasuy ra f'(X)=ax’(x-3), d6 thi cia né di qua A(2;1) nén

1-a2.(2-3)=-=a-—7.
x? xt X
Suy ra f (X)=—Z(X—3),do do f(x)z—E+Z+k.

Tacd f(X)=ko——+tk=keo| .
16 4 x=4

—x*+2x+m=0
Suyra f(-x*+2x+m)=k < et .

—X*+2x+m=4
Phuong trinh —x° +2x+m=0 ¢4 hai nghiém phan biét khi A; =1+m>0<m>-1.
Phuong trinh —x* +2x+m=4 ¢6 hai nghiém phéan biét khi A, =1+m-4>0<m>3.

X0 +2%,+m=0

Hai phuong trinh néu nhw c6 nghiém chung x, thi { =4=0.

—X,” + 2%, + M =4
Do vay d€ phuong trinh f (—x2 +2X+ m) =k c6 4 nghiém phan biét thi

{m>—l
< m>3.
m >3

Do M nguyén va Me|[-5;5] nén me {4;5}. Vay c6 2 gia tri ciia m.

Cho ham s6 y = f (x) la ham da thitc hé s§ thuc. Hinh vé bén dudi 1a d6 thi cta hai
ham s6 y=f (x) va y= f’(x). Phuong trinh f (x)=me* ¢4 hai nghiém thuc phan biét
thudc doan [0;2] khi va chi khi m thudc nira khoang [a;b). Gid ti cia a+b gan nhat

voi gia tri nao dudi day?

PO THI CUA HAM SO y=f'(x) G




Cau 38.

A. 0,27 . B. -0,54. C. 0,27. D. 0,54.

Loi giai
ChenC

Phuong trinh: f (x)=me* < m= f(x) )

Xét g(x)= f(xx) voi x €[0;2], co:

7(x) = f'(X)-e;z—Xex_f (%) = g'(X)=0< f'(x).e e f(x)=0
o f'(x)=f (x):{;(:; voi x [0;2].

Dua vao d6 thi ham s& ham s& ta suy ra duoc y = f (x) 1a d0 thi cat truc tung tai
diém c6 tung d6 am, y = f '(X) c6 do6 thi cit truc tung tai diém c6 tung d6 dwong.
Tt d6 ta cé bang bién thién:
X 1 2
y' + 0 -

g )l)) \gz‘)\h
voirg(@) =+ 0o, g0)-TO_5 gp-FB__2

e! e
o \ fx) .. . A Ln
Duwa vao bang bién thién, dé phwong trinh m = e—x c6 hai nghiém thuyrc phan biét

o |Oo

thuoc [0;2] khi va chi khi g(2)£m<g(1)<:>—e£2£m<0.

Hay me{—%;oj :>a+b:—e—22+0=—e%z0,27.
e

Cho ham s6 y = f (x) lién tuc va c6 dao ham trén R. Biét ham s6 f'(x) c6 d6 thi duoc
cho trong hinh vé. Tim diéu kién cua m d€ ham s6 g(x) = f(2019")—mx+2 dong bién
trén [0;1]

PO THI CUA HAM SO y=f'(x) °
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A. m<In2019. B. 0<m<In2019. C. m>1In2019. D. m<0.

Loi giai
Chen D

Ta c6 g'(x)=2019"In2019.f'(2019* )—m.

Phurong trinh g'(x)=0 < 2019"In2019.1'(2019" ) =m, (1)

Dt t=2019", ta c6 t €[1;,2019] va 2019*In2019.f'(2019") =t.In 2019.'(t)

bt h(t) =t.In2019.1'(t),t €[1;2019].

Phuong trinh (1) tro thanh h(t) =t.In2019.'(t)=m, (2)

Tir d6 thi cia ham s6 f'(x) suy ra f’(x) dong bién trén [1;,2019], do d6 f"(x)>0 trén
[1,2019]. Hon nita, tir d6 thi ham s& f'(x) ta cling 6 f'(x)>0 trén [1;2019].

Do dé h'(t)=In 2019[ fr(t)+t.f" (t)] >0 Vte [l; 2019], h'(t) =0 tai httu han diém, nén
h(t) d6ng bién trén [1;2019]. Tir d6 (2) c6 s6 nghiém la hiru han trén [1;2019], nén
phuong trinh g'(X)=0¢6 s6 nghiém hiru han trén [1;2019].

Nhu vay: Ham s6 g(x) dong bién trén [0;1]

< 0g'(X)20 v6imoi xe[0;1] < m<2019%In2019.f'(2019") vx €[0;1]
©mM<tIn2019.1'(t) vt [1,2019] & m< min h(t)=h(1)=1In2010. (1) =0.

Vay m<o0.

PO THI CUA HAM SO y=f'(x) °
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CHU PE: PO THI HAM SO
VAN DUNG - VAN DUNG CAO

DANG 3.1

DUNG PO THI TIM SO NGHIEM PHUONG TRINH, BAT PHUONG TRiINH

Caul. Choham s y=f(X) c6 dao ham trén R. Bang bién thién ctia ham s8 y= f'(x) nhu
hinh dudi
r | -1 1 3
/ 3‘\-\\“\-‘

f(z) / T

o . 1 A o
Tim m d&bat phwong trinh m+x* < f (x)+ 3 x° nghiém ding véi moi x €(0;3).

A. m< £(0). B. m< f(0). C. m<f(3). D.m<f(1)—§.

Cau2. Choham s§ y=f(X) cé dao ham trén R. Bang bién thién ctia ham s§ y = f'(X) nhw

hinh duéi
£(x) / \
2 2

Tim M d& bat phuong trinh M+2sinx < f (X) nghiém dtng véi moi X €(0;+00) .

A. m>f(0). B. m<f@)-2sinl. C.m< f(0). D. m> f(1)-2sinl.
Cau3. Chohamso y=f (X) cd dao ham trén R . D6 thi ham s6 y=f (X) nhu hinh vé bén
duwoi.

Tim M d& bat phuong trinh M-x*<2f(x+2)+4x+3 nghiém dung véi moi
Xe(—3;+oo).

A. m>2f(0)-1. B.m<2f(0)-1.  C.m<2f(-1). D. m>2f(-1).

Cau4. Chohamsé y=f(x) cd do thi nhw sau.
PO THI CUA HAM SO y=f'(x) 0




Cau 5.

Cau 6.

Cau?7.

Cau 8.

o Vo N2

-1

S6 nghiém thuc cia phwong trinh f2(x)-1=0 la
A.7. B.4 . C.3. D.8 .
Goi S 1a tap hop tat ca cac giad tri nguyén cua tham s6 m dé€ phuong trinh

(2 + \/§)X - m(2 - \/§)X =10 c6 2 nghiém duong phan biét. S§ phan t&t ciia S bang

A.12. B. 15. C.9. D. 4.
Cho ham s6 y = f (x) c6 bang bién thién nhu hinh vé.
X —0 0 1 +0
v + 0 - 0 +

+0

) {/1\9 _—

Khi d6 phuwong trinh f (x)+1=m c6 ba nghiém thuc phan biét khi va chi khi
A.l<m<2. B.1<m<2. C.0<m<1. D. 0<m<1.
Cho ham s& y = f (x) lién tuc trén R va cé d6 thi nhu hinh bén

Cé bao nhiéu gid tri nguyén ctia tham s6 m d€ phuong trinh f ( 2f (cos x)) =m cd

nghiém X e z;7r ?
2

A.5. B. 3. C.4. D. 2.
Tim m d€ phuong trinh |x* —5x* +4| =log, M c6 8 nghiém phan biét:

A. O<m<42°. B. —42° <m<4/2°.

C. Khong c6 gia tri cia M. D.1<m<%2°.

PO THI CUA HAM SO y=f'(x) °




Cau 9.

Cau 10.

Cau 11.

Cau 12.

Cau 13.

>

Cho ham s0 y = f(x) lién tuc trén R va c6 d6 thi nhu hinh vé bén. S6 nghiém thuc cua

phuong trinh 2 f (x2 —1)—5 =01a

-3 -2 -1 |0

A. 3. B. 2. C. 6. D. 4.

3
X
Goi S 1a tap hop céc gia tri nguyén ctia tham s8 m d& ham s8 f(x)= E—ZX2 +mx+3
c6 hai diém cuc tri X, X, <3.S6 phan t&t ctia S bang
A. 4 B. 3 C.2 D.1
Cho ham s6 y = f (x) lién tuc trén R va c6 d6 thi nhur hinh vé bén. S6 nghiém thuc
phan biét cia phurong trinh f (f (x))=0 bang

A 7. B. 3. D. 9
Cho ham s y = f (x) ¢ bang bién thién nhuw hinh vé sau.
X | —o -1 0 1 400
V' - 0 + 0 - 0 +
Tim t4t ca cac gia tri thuc ctia tham s6 m dé€ phuong trinh f (x)-m=0 c6 4 nghiém
phan biét.
A. me(L2]. B. me[12). C. me(32). D. me[32].

Cho ham s§ y = f (x) lién tuc trén R va c6 d6 thi nhw hinh dwdi day.

PO THI CUA HAM SO y=f'(x) °




Cau 14.

Cau 15.

Cau 16.

Cau 17.

Cau 18.

58 nghiém phan biét ctia phuong trinh f (f(x))+1=01a
A. 9. B. 8. C. 10. D. 7.
Cho ham s6y= f(x) xac dinh trén R\{O} va c6 bang bién thién nhu hinh vé. S6

nghiém ctia phuong trinh 3| f (3—2x)|-10=0 1a

X —0 0 1 4o
y' - - 0 +
Y +0 +oo +x

\_m \ 3/

A.2. B. 1. C. 4. D. 3.
Cho phuwong trinh (M+2) 2+ x —2v2—Xx +3x+4J4—x* =m+12. S8 gid tri nguyén

cta tham s@ m dé€ phuwong trinh da cho c6 hai nghiém thuc phan biét la

A. 3. B. 4. C. 2. D. 5.

S6 gid tri nguyén cua m thudc khoang (-2019;2019) d€ phuong trinh
424 _m 222 1 3m_2 =0 ¢6 bon nghiém phan biét 13

A. 2017. B. 2016. C. 4035. D. 4037.

Tim tat ca cac gia tri ctia tham s6 M sao cho duong thang y = 2m—1 cat do thi ham s&
y =[x ~3|x|+1 tai 4 diém phan biét

A.0<m<1. B. m=>1. C.0<m<1. D. m<0.

Choham sd y= f(X) lién tuctrén R, f(2)=3 va c6 d6 thi nhw hinh vé bén

Y

Cé bao nhiéu s6 nguyén m e (—-20;20) dé€ phuwong trinh f (|X| + m) =3 c6 4 nghiém thuc

PO THI CUA HAM SO y=f'(x) °

phan biét.




Cau 19.

Cau 20.

Cau 21.

Cau 22.

Cau 23.

>

A. 2. B. 18. C. 4. D. 19.

Cho ham s6 f (x)=x°—3x*. Tinh tong tat ca cac gid tri nguyén cia m d&€ do thi ham s6
g(x)=f (|x|) +m cét truc hoanh tai 4 di€m phan biét.

A. 3. B. 10. C. 4. D.6

Cho ham s8 Y= f(X). Ham s§ f'(x) c6 bang bién thién

€T |—oo —3 1 “+ oo
+oo

0
f(x) \_3 / \_ )

-
.=

2} khi va chi khi

Bat phuong trinh f (sinX) < -3x+m dang véi moi x e (

Am=f®+Z.  Bmsf)-2 cm>f[Z]+¥. D.omsf@)+Z.
2 2 2)"2 2

Cho ham s& (C): y=‘x3—6x2 +9X‘ va duong thang d:y=2m-m’. Tim s6 gia tri cta
tham s thue m d€ duong thing d va do thi (C) c6 hai diém chung.

A. 4. B. 3. C. 2. D. V6 s0.

Cho ham s6 y = f(x) lién tuc trén R va c6 d6 thi nhu hinh vé dwdi. Goi S 1a tap hop
tat ca cac gia tri nguyén cua m d€ phuong trinh f (sin x) =2sinx+m c¢6 nghiém thudc
khoang (0; ) . Tong cac phan tit ctia S bang:

L B

A. -10 B. -8. C. -6. D. -5.

Cho ham s6 f (x) xac dinh va lién tuc trén R va c6 d6 thi nhut hinh vé. C6 bao nhiéu

gia tri nguyén cua m dé phuong trinh 2.f (3—3\/—9x2 +30x - 21) =m-2019 c6 nghiém.

A.15. B. 14. C. 10. D. 13.

PO THI CUA HAM SO y=f'(x) °
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Cau24. Cho ham s6 f(x)=ax*+bx* (a,beR) c6 do thi ham s§ f'(x) nhu hinh vé bén dudi.
A, M A ’ A A A M 1 \ 7 A
Biét rang dién tich phan t6 dam bang 3 Phuong trinh 8f(x)+1=0 c6 bao nhiéu

nghiém?

A. 0. B. 4. C. 3. D. 2.

Cau25. Phuong trinh (2 +1)vX—1- =+ ~11 ¢ bao nhiéu nghiém thuc phan biét?

3Xx-4 2-Xx

A. 0. B. 1. C. 2. D. 3.
Cau 26. Chohamso f(X) lién tuc trén R va c6 d6 thi nhw hinh vé bén.
Y
feepm

SO gia tri nguyén ctia tham s6 m dé€ phuong trinh f (|x + m|) =m b ding 6 nghiém
thiec phan biét 1a
A.l. B. 3. C. 2. D. 4.
Cau27. Cho ham s6 y=f(x) lién tuc trén R cé d6 thi nhu hinh bén. Phuong trinh
f ( f(x) —1) =0 6 tat ca bao nhiéu nghiém thyc phan biét?
A.6. B. 5. C.7. D. 4.

PO THI CUA HAM SO y=f'(x) e




Cau 28.

Cau 29.

Cau 30.

Cau 31.

Cau 32.

>

Cho ham s8 y= f (x)=x*—~3x+1. S3 nghiém ctia phwong trinh [ f (x)] ~3f (x)+1=0
la:
A.1. B. 6. C.5. D.7.

Cho ham s& f(x) lién tuc trén R va c6 d6 thi nhu hinh vé. S§ gia tri nguyén cua tham

s& m dé phuong trinh f (3— 46X —9x° )+1+ m? =0 c6 nghiém la

A.6. B.4. D.7.
Cho ham s§ f(x) lién tuc trén R va c6 d6 thi nhw hinh vé dudi day. Tap hop tat ca cac

gia tri thyc cua tham s6 M dé phuong trinh f(1-2cosx)+m=0 cé nghiém thudc

khoang (-%%) 1a

A. [-4;0]. B. [-4;0). C. [0;4). D. (0;4).
Cho ham s8 y = f(x) lién tuc trén R va c6 bang bién thién nhu hinh dudi day

SO cac sO nguyén m théa man phuong trinh f (3 sinx+4cosx+5 ) =m c6 nghiém la

x | -w= —10 0 10 +x
' - 0 + 0 - 0 +
3 +® +x
- . 10000 _ 7
" T _
0 T T 7
A. 10001. B. 20000. C. 20001. D. 10000 .

Cho ham s6 y = f (x) c6 d6 thi nhw hinh vé bén.

PO THI CUA HAM SO y=f'(x) a
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Cé bao nhiéu gid tri nguyén ctia m d€ phuong trinh f(x|—1) =m c6 4 nghiém phan

biét ?
A. 2. B. 1. C. 3. D. 4.
Choham s6 y=f (X) lién tuc trén R va c6 d6 thi nhu hinh vé. Tap hop tat ca cac gia

Cau 33.

tri ciia tham s6 m dé€ phuong trinh f (cosx)=-2m+1 c6 nghiém thudc khoang (0;%)

la
A y

[N
y <X

A. (-11]. B. (0;1). C. (-11). D. (0;1].
Choham s6 y=f x lién tuc trén R va c6 d6 thi nhw hinh vé bén. Tap hop tat ca cac

Cau 34.
gia tri thyc ctia tham s6 m d€ phuong trinh f 2sinx+1 =m c6 nghiém thudc nita
khoang o;%] 1a:
A. —2,0. B. 0,2 .
C. —22. D. —2,0.
Cau 35. Cho ham s f(x) xdc dinh trén R va c6 d6 thi nhur hinh vé. C6 bao nhiéu gid tri

nguyén cia m dé€ phuong trinh f [4(sin4 X +cos” x)} =m c6 nghiém?

PO THI CUA HAM SO y=f'(x) 6
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O, 1

A.2. B. 4. C.3. D.5.

Cau 36. Cho d6 thi ham s6 y=2x*+3mx?—m—-6 (m la tham s& ) cit truc hoanh tai dung mot

diém Khi gié tri ctia m 13
A. m=0. B. 6<m<2. C.0<m<2. D. 6<m<0.
Cau 37. Chohamsd y = f(x) c6 d6 thi nhu hinh vé.

=

SO gia tri nguyén dwong ctia m d€ phuong trinh f (X2 —4x+ 5) +1=m c6 nghiém la

A. 3. B. 4. C.o. D. Vo sd.
Cau 38. Chohamsd f(x) c6 do thi nhw hinh vé.
v,

2
1

-4/ -3 -2 -10 1 2 3/ 47

SO nghiém thudc doan [—%%} ctia phuong trinh f (2sinx+2)=11a

A.l. B.3. C.2. D.O0.
Cau 35. Chohamsd y= f(x) lién tuc trén R va c6 d6 thi nhw hinh vé dwdi day

PO THI CUA HAM SO y=f'(x) a




yﬂ

P
-
M- — — — — — ==

—2

B

[
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-1

Tap hop tat ca cac gia tri thuc cua tham s6 mdé bat phuong trinh f (\/4—X2 ) =m co
nghiém thudc ntra khoang [—\/E 3 ) la
A. (-1;3]. B.(-1f(v2)].  c[-13]. D.[-1:f(v2)].

Cau40. Choham sd y= f(x) cd bang bién thién dwdi day:

X —o0 -1 X, X, R 1 ~+o0
f'(x) + + 0 - 0 + 0 — _
2
1
/() / \
0 0
/ -1 \

D& phuong trinh 3f (2x—1)=m—2 ¢6 3 nghiém phan biét thudc [0;1] thi gia tri cia
tham s6 m thudc khoang nao dudi day?
A. (—0;-3) B. (16) C. (6;+x) D. (-31)

Ciu4l. Chohamso y=f (X) =ax® +bx® +cx+d (a # O) c6 d6 thi nhw hinh vé:

4y

Phuong trinh f (f(x))=0 c6 bao nhiéu nghiém thuc?
A. 3. B.7. C.9. D. 5.

Cau42. Chohamsd y= f(x) thoaman f(0)< % va c6 bang bién thién nhu sau:

PO THI CUA HAM SO y=f'(x) °




Cau 43.

x - 1 3 +00
Fx) - 0 + 0 B
15
+00 3
7 \ \
1 —

Gia tri 16n nhat cua tham s6 m d€ phuong trinh e
doan [0;2] 1a

15

20203 P47 1 () T
2 2=m cb nghiém trén

A. é. B. e3. C.e*. D.¢’.
Cho ham s6 y=f(x) c¢6 dao ham trén R va c6 d6 thi la dudng cong trong hinh vé
dudi. D3t g(x)= f[ f(x)]. Tim s6 nghiém ctia phwrong trinh g'(x)=0.
1Y
A. 2. B. 8. C. 4. D. 6
Cau44. Choham sd y=-x*+3x* -2 c6 d6 thi nhu hinh vé:
YA
S6 nghiém ctia phwong trinh |x* -3x* +2/=1 1a
A. 3. B. 4. C. 6. D. 5.

Cau 45.

—3=2m-4 c6 hai nghiém

PO THI CUA HAM SO y=f'(x) G

Cho ham s8 y =x"—2x* -3 ¢6 d6 thi nhw hinh vé bén dwdi. Véi gia tri nao ctia tham s6
m thi phwong trinh x* —2x?

phan biét?




-4 1]
1 m<0 1 m=0
A. m<—, B. 1. C.0<m<=. D. 1

Cau 46. Cho ham s§ y= f(x) lién tuc trén doan [-2;2], va c6 d6 thi la dwong cong nhu trong
hinh vé bén. Hoi phuong trinh ‘f (X)—l‘ =2 ¢6 bao nhiéu nghiém phéan biét trén doan

[-2;2].

A.2. B. 5. C. 4. D. 3.

Cau 47. Cho ham s& y= f(x) lién tuc trén doan [-2;2], va c6 d6 thi la dwdong cong nhu trong
hinh vé bén. Hoi phuong trinh f (|X|)=-1 c6 bao nhiéu nghiém phan biét trén doan
[-2;2].

A.2. B. 5. C.4. D.3.
Cau 48. Cho ham s§ y=f(X) c6 d6 thi nhu hinh vé bén. C6 bao nhiéu s§ nguyén m d&&

phuong trinh f (x*~3x)=m c6 6 nghiém phan biét thuoc doan [-12]?

PO THI CUA HAM SO y=f'(x) e




Cau 49.

Cau 50.

Cau 51.

A. 3. B. 2. C.6. D. 7.

Cho ham s6 y = f (x) lién tuc trén doan [-2;2], va c6 d6 thi 1a duong cong nhu trong
hinh vé& bén. Héi phuong trinh | f (]x|)~1 =2 ¢6 bao nhiéu nghiém phan biét trén doan
[-2:2].

3

A. 6. B. 5. C.4. D. 3.
Cho ham s6 y= f(x) lién tuc trén R va c6 d6 thi nhw hinh bén. Phuong trinh
f (2sinx) =m c6 dung ba nghiém phan biét thudc doan [—ﬂ; ﬂ] khi va chi khi

A. me{-31}. B. me(-31). C. me[-31). D. me(-31].

Cho ham s6 y = f(x) lién tuc trén doan [-2;2], va c6 d6 thi la duong cong nhu trong
hinh vé& bén. Hoi phuong trinh | (x)-1=2-X c6 bao nhiéu nghiém phan biét trén
doan [-2;2].

A.2. B. 5. C. 4. D. 3.

PO THI CUA HAM SO y=f'(x) °
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Cau52. Cho ham s0 Y= f(X) lién tuc trén R ¢6 d6 thi nhu hinh vé bén. Phuong trinh
f(f(x)—-1)=0 c6 tat ca bao nhiéu nghiém thuc phéan biét?

N.C.D

PO THI CUA HAM SO y=f'(x) a




Caul.

Cau 2.

>

HUONG DAN GIAI

Cho ham s6 y = f(X) c6 dao ham trén R . Bang bién thién ctia ham s§ y = f'(x) nhu

hinh dwéi

f'(a) - T

Tim M dé€ bat phwong trinh m+x* < f (x)+ % x°* nghiém ding véi moi X € (O; 3) .

A. m< f(0). B. m< f(0). C. m< f(3). D.m<f(1)—§.

— Loi giai
Tacéd m+x° < f(x)+%x3<r>ms f(x)+%x3—x2.
Dt g(x):f(x)+%x3—x2.
Taco g'(X)=f'(x)+x* —2x=f'(x)—(-x*+2x).
9'(x)=0< f'(x)=—x*+2x.
Ma f'(x)>1vxe(0;3) va —x*+2x=1-(x~1)° <1,vxe(0;3) nén g'(x)>0,vxe(0;3).
Tt d6 ta cd bang bién thién cta g(x):
x| 0 3
g'(x) ;

g(x) /

Bat phuwong trinh m< f (x)+ % x° — x* nghiém dting véi moi X €(0;3)

o m<g(0)em<£(0).

NHAN XET: Bai toan xay dung dua trén y teong mdi quan hé giita bang bién thién ctia
f'(x) hodc d6 thi cua f'(x) sosanh véi h'(x) d€ suy ra su bién thién ctia ham s6 c6
dang g(x)= f(x)—h(x).

Cho ham s6 Yy = f (X) c6 dao ham trén R. Bang bién thién ctia ham s§ y = f'(X) nhu

hinh duwdi

PO THI CUA HAM SO y=f'(x) a




Cau 3.

>

69 / \
2 2

Tim M &€ bat phuong trinh M+2sinx < f (X) nghiém dtng véi moi X €(0;+00) .

A. m>f(0). B. m<f@)-2sinl. C. m< f(0). D. m> f(2)-2sinl.

Loi giai
Chen C

Tac6 m+2sinx< f (x)<m< f(x)-2sinx.

Dat g(x)=f(x)—2sinx.

Tac6 g'(x)=f'(x)—2cosx.

9'(x)=0< f'(x)=2cosX.

Ma f'(x)>2,Vxe(0;+0) va 2c0sx < 2,Vx (0;+0)nén g'(x)>0,Vx e(0;+x).
fi(x) =2

g'(x):0<:>{ < x=0.

2C0SX=2

Tt d6 ta cd bang bién thién ctia g(x):

X 0 4a0

B4t phuong trinh m<2f (x+2)+(x+1)(x+3) nghiém dung véi moi X €(—3;+)
o m<g(0)em<£(0).
Cho ham s6 y=f (X) cd dao ham trén R . D6 thi ham s6 y=f (X) nhw hinh vé bén

duwdi.

Tim M d& bt phuwong trinh M—x*<2f(x+2)+4x+3 nghiém dung véi moi
Xe (—3; +oo) .

A. m>2f(0)-1. B.m<2f(0)-1.  C.m<2f(-). D. m>2f(-).
Loi giai

PO THI CUA HAM SO y=f'(x) a




Cau4.

>

Tacé M—x* <2f (x+2)+4x+3<m<2f (X+2)+x* +4x+3.

Pat g(x)=2f (x+2)+x*+4x+3.Tacod g'(x)=2f'(x+2)+2x+4.

9'(x)=0 f'(x+2)=—(x+2).

Dt t=x+2 ta duoc f'(t)=-t. (1)

(1) 1a phwong trinh hoanh d9 giao diém ctia d6 thi f'(t) va duong thing d : y=-t
(hinh vé)

. .

SpE— |
N

Dua vao d6 thi caa f'(t) va duong thang y =t ta co

t=-1 X=-3

t=0 X=-2
taco f'(t)=-t < (_1 hay | _ ;-

t=2 x=0

Bang bién thién ctia ham s6 g(X).

¥ —3 -2 -1 0 +oo
g'(x) -0+ 0 + 0 4

g(x) //Z\\&‘/////’/?

B4t phuong trinh M<2f (x+2)+(x+1)(x+3) nghiém dung véi moi X € (—3;+x)
e m<g(-2)em<2f(0)-1.

Cho ham s6 y = f (x) c6 do thi nhw sau.

2 N N2

-1

S6 nghiém thuc ctia phurong trinh f2(x)-1=0 la
A.7. B.4 . C.3. D.8 .
Loi giai

PO THI CUA HAM SO y=f'(x) @




Cau 5.

Cau 6.

>
Chon

Ta co: fz(x)_lzoﬁ[f(x)=1

f(x)=-1

/N\
AVARVA

2 Ny N2

Dua vao d6 thi, ta thdy phuong trinh f(x)=1 c6 4nghiém thuc va phuong trinh
f (x)=—1 v6 nghiém.

Vay phuong trinh f2(x)-1=0 c6 4 nghiém thuec.

Goi S 1a tap hop tat ca cac gid tri nguyén ctua tham s6 m d€ phuong trinh
(2 + \/§)X - m(2 - \/§)X =10 c6 2 nghiém duong phan biét. S§ phan tit ciia S bang

A.12. B. 15. C.9. D. 4.

Loi giai
Xét phuong trinh (2+\/§)X —m(2—\/§)x =10. (1)

Dat t=(2+ J§) . Khi d6 (2-43 ) = % va phuong trinh (1) tré thanh phuong trinh
t—m.%=10 <12 -10t=m. (2)

Phuong trinh (1) c¢6 hai nghiém duwong phan biét khi va chi khi phwong trinh (2) c6 hai
nghiém phan biét 16n hon 1.

Bang bién thién ctia ham s y =t -10t:

t —Q0 1 5 —+00

Phwong trinh (2) c6 hai nghiém phan biét 1én hon 1 khi va chi khi -25<m<-9.
Vay S ={-24;-23;..;-10} va n(S)=15.
Cho ham s y = f (x) c6 bang bién thién nhu hinh vé.

PO THI CUA HAM SO y=f'(x) 6




Cau?7.

Cau 8.

x —a 0 1 +ao

YV + 0 - 0 +

y{/l\ﬂ/

Khi d6 phuwong trinh f (x)+1=m c6 ba nghiém thuc phan biét khi va chi khi

A.l<m<2. B.1<m<2. C.0<m<1. D. 0<m«<1.

Loi gidi
Taco: f(X)+l=me f(x)=m-1(*).
SG nghiém ctia phuwong trinh (*) la s6 giao diém cta d6 thi ham s6 y = f (x) va duong
théng y=m-1.
Dua vao bang bién thién, duong thang y =m-1 cit d6 thi ham s8 y = f (x) tai 3 diém
phanbiétkhi 0<m-1<lel<m<2.
Cho ham s§ y = f (x) lién tuc trén R va cé d6 thi nhur hinh bén

Cé bao nhiéu gid tri nguyén cta tham s6 m d€ phuong trinh f ( 2f (cos x)) =m c6
nghiém X e [% : ﬂj ?
A. 5. B. 3. C. 4. D. 2.
Loi giai
Pat t:COSXe(—l;O],VXEI:%;ﬁj = u=,/2f(cosx) €[0;2).
Phuong trinh tro thanh: f(u)=m  (*). Phuong trinh da cho c6 nghiém x e {% ; ﬁj khi

duong thang y=m cat d6 thi ham s6 tai cdc diém c6 hoanh do €[0;2).
Dya vao d6 thi suy ra =2<m<2. Vi m nguyén nén me {-2;-1;0;1}.
Nhan xét: Bai nay la twong giao d6 thi ham hop.

Tim m dé phuong trinh |x* —5x* +4{=log, m c6 8 nghiém phan biét:

A. 0<m<42°. B. —42° <m<¥2°.
C. Khong c6 gia tri cia m. D.1<m<%2°.

PO THI CUA HAM SO y=f'(x) °




>

Loi giai

Xétham s& y =x*—5x"+4 c6

TXD: D=R
x=0
'=4x°-10x=0 <
2
Vo6i x=0=>y=4 va xzi@: y:_—
2 4
v — _210 0 \/F —+oo
y, 0 + (0] — 0 +
X 4 +oo
BBT B T
Do thi

Ttr d6 thi ham s6 y = x* —5x° + 4

Buwdc 1: Ta gitt nguyén phan d6 thi phia trén truc hoanh.
Budc 2: Lay d6i xtng phan phia duwdi truc hoanh ctia d6 thi lén phia trén truc hoanh va

x6a bo di phan do thi nam phia dudi truc hoanh ta dwoc d6 thi ham s& y =|x* —5x* +4{.

yA

y = |t =527 + 4|

o
i

PO THI CUA HAM SO y=f'(x) @

y = logam




Cau 9.

Cau 10.

>

Khi d6 s6 nghiém cta phuong trinh ‘XA —5x? +4‘ =log, m chinh la s§ giao diém cua do
thi ham s6 y :‘X"' —-5x° +4‘ va duong thang y=log,m véi m>0. Dua vao do thi ham
s6 y= ‘X"’ —5x% + 4‘ ta thdy d€ phuong trinh ‘X“ —5x% + 4‘ =log, m c6 8 nghiém thi:

9
0<Iogzm<z<:>1<m<i‘/2_9.

Cho ham s0 y = f(x) lién tuc trén R va c6 d6 thi nhw hinh vé bén. S6 nghiém thuc cua

phuong trinh 2f (x*-1)-5=0 1a

-3 -2 -1 |0

C. 6. D. 4.

Loi giai

A. 3.

2f (x*-1)-5=0(1)

=
N

bat t=x*-1 (t=-1)

Phuong trinh (1) trd thanh 2f (t)-5=0 f(t)=
t=a (a<-3) (I)

e|t=b (be(-2-1)) (1)
t=c (ce(-50)) (tm)

>c=x"-lox=1Jc+1
Vay s6 nghiém thyc cia phurong trinh (1) 1a 2.

N | o1

3
4 ~? \ n X
Goi S 1a tap hop céc gia tri nguyén ctia tham s§ m d& ham s§ f(x)= E—ZX2 +mx+3

c6 hai diém cuc tri X, X, <3. S8 phan t&t ctia S bang

A 4 B. 3 C.2 D.1

Loi giai
Tacod f'(x)=x*—4x+m.

D& ham s6 c6 hai diém cuee tri X, X, <3 can f'(x) =x*—4x+m=0 c6 hai nghiém

PO THI CUA HAM SO y=f'(x) 6

X <X,<3




Cau 11.

Cau 12.

>

A'>0

4-m>0

< X —4x+m=0 c6 hai nghiém: x, <X, <3 < ;—2<3 <412<3 <3<m<4.
-3>
Lf'(3)z0 (M73=0

Ma meZ—=m=3.

Vay s8 phan tt cia S bang 1.

Cach 2.

Tacd f'(x)=x>—4x+m.

D& ham s6 c6 hai diém cyec tri X, X, <3 can f'(x) =x*—4x+m=0 c6 hai nghiém

X <X,<3

<> d0 thi ham s8 (C):y=-x+4x cat dudong thang (d):y=m tai 2 diém phan biét c6
hoanh d6 nho hon hodc bang 3.

y'=-2x+4. y=0< x=2. Ta cb bang bién thién:

Dua vao bang bién thién: YCBT < 3<m<4.

Cho ham s6 y= f (x) lién tuc trén R va c6 d6 thi nhw hinh vé& bén. S& nghiém thuc

phan biét cia phurong trinh f (f (x))=0 bang

A. 7. B. 3.

bt t= f (x) (teR), phuong trinh f (f(x))=0 tré thanh f (t)=0.

S
(e}

Loi giai

Qua d6 thi ham s6 y = f (x) da cho ta thdy: D6 thi ham s6 y = f (x) cit truc hoanh tai 3
diém phéan biét c6 hoanh d6 Ian luotla a, 0, b véi ae(-2-1), be(1;2).
t—a f(x)=a
Khi d6: f(t)=0<>|t=0=| f(x)=0. Nhan thdy mdi dudng thing trong 3 duong
t=b f(x)=b
thang y=a véi ae(-2-1); y=0; y=b véibe(L2) cit do thi ham s y= f(x) lan
luwot tai 3 diém phan biét va 9 diém nay cé hoanh d¢ khéac nhau.
Véy phuong trinh f (f (x))=0 ¢ 9 nghiém thiec phan biét.

Cho ham s8 y = f (x) ¢ bang bién thién nhuw hinh vé sau.

PO THI CUA HAM SO y=f'(x) °




Cau 13.

X |- -1 0 1 +0
V' - 0 + 0 - 0 +
Tim t4t ca cac gia tri thyc ctia tham s6 m dé€ phuwong trinh f (x)-m=0 c6 4 nghiém
phan biét.
A.me(l;Z]. B.me[l;Z). Qme(J;Z). D.me[l;Z].
Loi giai

Tacd f(x)-m=0< f(x)=m(*). Phuong trinh (*) c6 4 nghiém phan biét khi va chi khi
do6 thi ham s8 y = f (x) cit 6 thi ham s8 y=m tai 4 diém phén biét.

Theo bang bién thién ta thay d6 thi ham s§ y = f (x) cat do thi ham s§ y=m tai 4 diém
phan biét khi va chikhi 1<m<2.

Cho ham s§ y = f (x) lién tuc trén R va c6 d6 thi nhw hinh dwdi day.

56 nghiém phan biét ctia phuong trinh f (f(x))+1=01a
A. 9. B. 8. C. 10. D.7.

Loi giai

PO THI CUA HAM SO y=f'(x) °




Cau 14.

>

f(x)=a (-2<a<-1)
Xét f(f(x))+1=0e f(f(x))=-1< | f(x)=b (0<b<1)
f(x)=c (1<c<2)
AN /.v;t

Xét f(x)=a (-2<a<-1): Duavao d6 thi ta thdy y=a cat &6 thi tai 3 diém phan biét
(1).

Xét f(x)=b (0<b<1): Dya vao d6 thi ta thdy y=b cat d6 thi tai 3 diém phan biét
(2).

Xét f(x)=c (1<c<2): Dyavao do thi ta thdy y=c cat &6 thi tai 3 diém phan biét
(3).

Cac nghiém 0 trén khong c6 nghiém nao trung nhau nén (*) c6 9 nghiém phan biét
Cho ham sy = f(x) xac dinh trén R\{0} va c6 bang bién thién nhu hinh v&. S§
nghiém ctia phuong trinh 3| f (3-2x)|-10=0 la

X - 0] 1 +
v’ - - 0 +
¥ -+ 0o 4+

\_w \‘ 3,//'

A.2. B.1. C.4. D.3.
Loi giai
Dit 3—2x =t phuong trinh da cho tré thanh 3|f (t)[-10=0< | f ()| = % *)

S8 nghiém ctia phwrong trinh (*) bang s& giao diéu ctia d6 thi ham s§ y =|f (t)| va
duong thing y = 10 song song hodc trung vdi truc hoanh.

Tit bang bién thién da cho ta vé duoc bang bién thién ctia ham s5 y =|f (t)|.

PO THI CUA HAM SO y=f'(x) a




Cau 15.

+ oo
1| sy ~ e

— ol

7] m\m/m \3/

Dua vao BBT ta thdy phuong trinh (*) c6 4 nghiém.

Do ham s8 t =3-2x nghich bién trén R nén s6 nghiém t ctia phuong trinh (*) bang s&
nghiém Xcua phuong trinh da cho. Vay phuong trinh da cho c6 4 nghiém phan biét.
Cho phwong trinh (M+2) /24X —2y/2—x +3x+4v4—x* =m+12. S8 gia tri nguyén

ctua tham s& m dé€ phuwong trinh da cho c¢6 hai nghiém thuc phéan biét la
A. 3. B. 4. C. 2. D. 5.

Loi giai
Chon A

Diéu kién —2<x<2.

Pit t=+2+x—2v2—x = 3x+4/4—x*> =10—t2.

Xétham g(x)=v/2+x-2v2-x, xe[-2;2].

Ta c6 g’(x):zJ;_X+J21__X>o,vXe(-2;2).
Bang bién thién
x -2 2
g'(x) +
0|
-4

Ung v6i mdi gid tri t €[-4;2] taco 1 gid tri x e[-2;2].

Phuong trinh da cho c6 dang (m+2)t+10-t* =m+12

ot -2t+2=(t-Dm (1)

Yéu cau bai toan tro thanh tim m dé phuong trinh (1) ¢6 2 nghiém t phén biét thudc
doan [4;2].

+V6i t =1 ta thdy khong ton tai gia tri m.

+ Vi t #1 phuong trinh (1) twong dwong m= vod+z_ t-1+

Xét ham f(t):t_1+ti1,te[_4;z]\{1}.

PO THI CUA HAM SO y=f'(x)




Cau 16.

>

Taco f'(t)=1-

1 f,(t)zoc{tw(tm)

(-7’

Bang bién thién

t=2(tm)’

sS(1)

\ 2 o« A o A 7 26
Duwa vao bang bién thién ta c6 5 <m<-2.

Ma meZ=me{-5;-4;-3}. Vay c6 3 gia tri m nguyén thoa dé bai.

S6 gia tri nguyén ctia m thudc khoang (-2019;2019) d&€ phuong trinh
4721 _m X' 22 L 3m 2 =0 o6 bdn nghiém phan biét 1

A. 2017. B. 2016. C. 4035. D. 4037.

Loi giai
Cach 1:

+) Ta Cé 4x2_2x+1 _ m.2x2—2x+2 + 3m _ 2 _ O PN 22(x —2x+1)

~2m2° P +3m-2=0. (1)
Dit t =22 Tac t =221 =20V »2° =1 vx. Suy ra t >1.
Phuong trinh (1) tré thanh: t*—2mt+3m-2=0. (2)

+) Phuong trinh (1) ¢6 bén nghiém phan biét khi va chi khi phuong trinh (2) c6 hai

A'>0 m?-3m+2>0
nghiém phan biét t,, t, thbaman t, >t, >1 < {(t,-1)(t,-1)>0 =< tt, —(t,+t,)+1>0 .
t+t,>2 t+t,>2

(3)

. P L+t =2m
Theo dinh ly Vi-et ta c6 .
tt,=3m-2
m?-3m+2>0 m> 2
+) Khi d6 (3) ©13m-2-2m+1>0<<| m<l < m>2.
2m>2 m>1

Ma m nguyén va me(-2019;2019) nén ta c6 me{3;4;...;2018} .

Vay c6 2016 gia tri nguyén cia m théa man bai toan.

Cach 2:
PO THI CUA HAM SO y=f'(x) @




Cau 17.

>

+) Ta ¢ 4521 _m2¥ 2?4 3m-2=0 < 21X

~2m2° P +3m-2=0. (1)
Pat t =22 Tacd t =221 = 200" 5 90 _q vy, Suyrat>1.
Phuong trinh (1) trd thanh: t* —2mt+3m-2=0<(2t—-3).m=t*-2 (2).

2
Vit =g khong la nghiém cuia (2) nén (2) < m= t2t_§ (*).

2

Xétham so y =

g trén khoang (1;+).

,:2t2—6t+4. . {t:l
(2t-3)° t=2

Ta c6 bang bién thién

X 1 3 2 +o0

YV 1 - +o0 - 0 + +o0

y \ \ /
—on 2

Phuong trinh (1) c6 bén nghiém phan biét <> (*) c6 hai nghiém phan biét 16n hon 1
<m>2.
Ma m nguyén va me(-2019;2019) nén ta cé me{3;4;...;2018} .
Vay c6 2016 gia tri m thoa man bai toan.
Tim tat ca cac gia tri cua tham s6 M sao cho dwong thang y =2m -1 cat d6 thi ham s&
y =|x" ~3|x|+1 tai 4 diém phan biét
A.0<m<1. B. m>1. C.0<m<1. D. m<0 .

Loi giai

P thi ham s6 Y =X’ —3X+1 13 &6 thi bén dudi

21

Tir &6 thi ham 8 Y =X’ —3X+1 suy ra d6 thi ham 8 y =|x| —3|x|+1 Ia db thi bén dusi

PO THI CUA HAM SO y=f'(x) a




Cau 18.

Cau 19.

-5

Dua vao d6 thi ham s8 y =[x’ —3|x|+1 va db thi ham s6 y = 2m-1

Ta c6: dwong thing y=2m-1 cit d6 thi ham s8 y = x|’ —3|x|+1 tai 4 diém phén biét
& -1<2m-1<1<0<m<1

Choham sd y= f(X) lién tuctrén R, f(2)=3 va c6 d6 thi nhw hinh vé bén

Y

Cé bao nhiéu s8 nguyén me (-20;20) d& phuong trinh f (|x|+m)=3 c6 4 nghiém thuc
phan biét.
A. 2. B. 18. C. 4. D. 19.

Loi giai
IX[+m=-1 ||x=-1-m
Taco: f(jx]+m)=3< .
[X|[+m=2 [x|=2—m
Dé phuong trinh c6 4 nghiém phan biét thi

-1-m>0
o :>m<—1:>me{—19,...,—2}.
2-m>0

Vay co tat ca 18 sd nguyén thoa man.

Cho ham s6 f (x)=x°—3x*. Tinh tong tat ca cac gid tri nguyén cia m d&€ do thi ham s6
g(x)=f (|x|) +m cat truc hoanh tai 4 diém phan biét.

A. 3. B. 10. C.4. D.é6.

Loi giai
Chon D

Xétham s6 f (x)=x>—3x*. Ta c6 d6 thi ham s§ y = f (x)nhw sau:

PO THI CUA HAM SO y=f'(x) c




Cau 20.

Nhu ta da biét: d& vé do6 thi ham s6 y = f (|X|) tr 6 thi y = f (x) ta thuc hién:

Buoc 1: Gitt nguyén phan do thi y = f (x) gdm céc diém bén phai va cac diém nam trén
truc Oy ; bo phan d6 thi bén trai truc Oy .Ta duoc phan d6 thi P,

Buwdc 2: Lay ddi xtiing phan d6 thi P, qua truc Oy ta dugc phan do thi P,

Khi d6: D6 thi y = f (|X|) bao gom do thi P, va P,.

Tir d6 ta c6 d6 thi ham s8 y = f (|x|) =|x|" ~3|x" nhu sau:

Dé& d6 thi ham s6 g(x)= f (|X|) +m cat truc hoanh tai 4 di€m phan biét thi phrong trinh
g(x)=0 6 4 nghiém phéan biét. Do d6 phuwong trinh f (|X|) =-m ¢4 4 nghiém phan biét
hay duong thing y=-m cit d6 thi ham 8 y = f (|x) =[x’ ~3|x” tai 4 diém phén biét.
Dua vao d6 thi hamso y=f (|X|) suy ra bai toan thoa man khi va chi khi
—4<-m<0<=0<m<4.

Két hop yéu cau dé bai meZ, do d6 me{1;2;3}.

Vay tong cac gia tri nguyén cua m thoa man la: 1+2+3=6.

Cho ham s8 Y= f(X). Ham s§ f'(x) c6 bang bién thién

€T |—oo —3 1 “+ oo
+oo

0
F(x) \_3 / \_ )

Bat phuong trinh f (sin X) < —3x+m diing véi moi X (% %j khi va chi khi

imzf(1)+3—”. B.m>f()-%. Cm>f[Z]+E. D.msf@)+Z.
2 2 2)" 2 2

PO THI CUA HAM SO y=f'(x) a




Cau 21.

>

Loi gii
Taco f(sinx)<-3x+m, We(%;%jam>g(x)=3x+ f (sinx), VXE(%;%)
g'(x)=3+cosx.f'(sinx).
Do XG(%;%) nén —1<sinx <1, két hop v6i BBT ctia f'(X) tacé 0<—f'(sinx)<3.

Talaicd O<cosx <1 nén 0<—-cosx<3.
Suy ra 3+cosx.f'(sinx)>0
Do d6 ham §(X) dong bién trén khoang (% : %)
:>g(x)<g(£J: f(1)+3—”.

2 2
=m>g(x)=3x+ f(sinx), VXE(%;%)

©ng(§j=f(1)+3?ﬂ.

Cho ham s& (C): y=‘x3—6x2 +9X‘ va duong thang d:y=2m-m’. Tim s8 gia tri cta

tham s thue m d€ duong thing d va do thi (C) c6 hai diém chung.

A. 4. B. 3.

C. 2. D. V6 s0.
Loi giai

Chon C

Xét f(x)=x>—6x>+9x
5 x=1
f'(x)=3x*-12x+9; f’(x):0<:>{x_3.

D6 thi ham s6 y = f (x)

Do thi ham s5 y =|f (x)| gom hai phan:

Phan 1. Giit nguyén phan do thi nam phia trén truc hoanh.

PO THI CUA HAM SO y=f'(x) °




>

Phan 2. Lay d6i xting phan nam dwdi truc hoanh qua truc hoanh.
4
4

i |

Dua vao d6 thi, ta thdy duong thang d va do thi (C) c6 hai diém chung khi

m=0
2m—-m? =0 hodc 2m—-m? >4 <:{ 5 hodc m* -2m+4<0 (vd nghiém vi
m=
m’—2m+4=(m-1)°+3>0,YymeR)
Vay c6 hai gia tri m thdéa man yéu cau bai toan.
Cau22. Chohams6 y = f(x) lién tuc trén R va c6 d6 thi nhu hinh vé dudi. Goi S 1a tap hop
tat ca cac gia tri nguyén cua m d€ phuwong trinh f (sin x) =2sinx+m c¢6 nghiém thudc

khoang (0; 7). Tong cac phan t& ctia S bang:

L ¥

B\

A. -10 B. -8. C. -6. D. -5.

Loi giai.
Dit t=sinx véi xe(0;n) =t (0;1].
Xét phuwong trinh f(t) =2t+m.
D& phuong trinh c6 nghiém thi @6 thi ham y = f (t) cit o thi ham s§ y=2t+m taiit
nhat mot diém c6 hoanh d6 t thudc (0;1].

PO THI CUA HAM SO y=f'(x) e




Cau 23.

// :

y=2+1 / .
-3

Tt d6 thi ta suy ra d6 thi ham s y = 2t +m nam & phan hinh phang giéi han boi d6 thi

2hams6 y=2t+1va y=2t-3.
Tt d6 suy ra -3<m<1l=m=-3,-2;-1,0.
Vay tdng cac phan tir bang 6.

Cho ham s6 f (x) xac dinh va lién tuc trén R va c6 d6 thj nhur hinh vé. C6 bao nhiéu

gid tri nguyén cia m dé phuong trinh 2. f (3 —3J-9x% +30x— 21) —m-2019 c6 nghiém.

A.15. B. 14. C. 10.

Loi giai

biéu kién: x [1; g} )

i
o

Xét phuong trinh: 2.f(3—3x/—9x2+30x—21) m—2019 (

Ta c6 : —9%* +30x—21=4—(3x-5)° =0<./4—(3x-5) <2:>—3£3—31/4—(3x—5)2£3.

Dt t =3-3v-9x? +30x-21, te[-33].

Khi d6, phuong trinh (1) trd thanh: 2.f (t)=m-2019 < f (t)= mTZOZLQ (2).

Phuong trinh (1) c6 nghiém x e [1; %} < phuong trinh (2) c6 nghiém t e[-3;3].

Dua vao d6 thi cia ham s6 y = f (x), phwong trinh (2) cé nghiém t e[-3;3] khi va chi

m—2019
PO THI CUA HAM SO y=f'(x) e

khi—53731<:> 2009 <m<2021.




Cau 24.

Cau 25.

>

DomeZ = me {2009, 2010, ..., 2021} .
Vay s0 gia tri nguyén cua m la: 2021-2009+1=13.
Cho ham s§ f(x)=ax"+bx* (a,beR) cé d6 thi ham s6 f'(x) nhu hinh vé bén dudi.

Biét rang dién tich phan t6 dam bang % Phuong trinh 8f(x)+1=0 c6 bao nhiéu

nghiém?
'
N PR AEY
—1 f)\/l o
A.0. B. 4. C. 3. D. 2
Loi giai
‘ 1 o 1 1
Dién tich phan t6 dam 1a S = | f (k== f(x)|7l:§ = f(0)- f(—1)=§.
-1

Ma f(0)=a0*+b.0?=0.

1

Do d6 f(-1) = 3 =>f@Q=1(-1= —% (do f(x) 1a ham s& chan).

Ta c6 bang bién thién

r — 00

iz — 0 + 0 - 1 +

||r':'-i"lI T - T L

Taco 8f(x)+1=0 < f(x):—% (*).

SG nghiém ctia phuwrong trinh (*) la s6 giao diém cua d6 thi ham s y = f (x) va duong

. 1

thang y=——.
gy 3
Dua vao bang bién thién suy ra phuong trinh 8f(x)+1=0 cé 2 nghiém (x=-1v x=1).
Phuong trinh (25 +1)yX—1-— =+~ =11 c6 bao nhiéu nghiém thuc phan biét?
X — ~X
A. 0. B. 1. C 2. D. 3.
Loi giai

PO THI CUA HAM SO y=f'(x) e




>

Xx-1>0 x>1

biéu kién: x¢§ = x¢§
4 4
X#2 X#2
11 1 11 1
Ta cd: (2x* +1)Vx—-1— +—— =11l (2x* +1)Jx-1— +——-11=0 (*
( ) 3x—4 2-X ( ) 3Xx—4 2-X ®

Xétham s6 f(x) =(2X2 +1)\/X—1—3X114+—2 ! " —11 trén [1;+oo)\{%;2}

Nhén thdy, ham s§ f (x) lién tuc trén cac khoang [1;% j , (% : 2) ,(2;+00)

Ta co,

33 1

3xX-4 2-X

f’(x)=((2x2+1)\/x—1— 11 +L—11j = Ax/x—1+(2x* +1)

1
+ +
20x-1 (3x—4)2 (2- x)2
10x? —8x+1 33

1
2x-1 +(3x—4)2+(2—x)

>>0 véi ‘v’Xe[l;+oo)\{%;2}

Suy ra, ham s§ f (x) dong bién trén [1;+oo)\{%;2}.
Bang bién thién

3
x 1 7 2

fx) \

+oo ,
) / |
; |

)

S8 nghiém ctia phurong trinh (*) bang s8 giao diém cta d6 thi ham s6 f () va truc
hoanh.
Tt bang bién thién ta suy ra: S§ nghiém ctia phuong trinh (*) bang 2.
Cau 26. Chohamso f(X) lién tuc trén R va cd d6 thi nhw hinh vé bén.
y
A==

SO gia tri nguyén cuia tham s6 m dé€ phuong trinh f (|X + m|) =m c¢6 dung 6 nghiém

thure phan biét 1a
A.l. B. 3. C. 2. D. 4.
Loi giai

PO THI CUA HAM SO y=f'(x) e




Cau 27.

Cau 28.

>
?Hx+m| (t=0)= f(t)=m (*¥).
Voit=0x=-m; voi t >0 < x=-m=t.
Vay phuong trinh c6 dung 6 nghiém phan biét khi va chi khi phwong trinh (*) c6 dung
3 nghiém duong phan biét < -1<m<3, meZ =me{10;2}.
Cho ham s6 y=f(x) lién tuc trén R c6 d6 thi nhu hinh bén. Phuong trinh
f (f(x)—1)=0 c6 tét ca bao nhiéu nghiém thuc phan biét?
A. 6. B. 5. C.7. D. 4.

Loi giai
x=ae(-2;-1)
T d6 thi ham s§ y = f (x) tacd: f(x)=0 < |x=be(-10)
x=ce(0;2)

f(x)-1=a(1)
Do dd f(f(x)-1)=0<| f(x)-1=b(2)
f(x)-1=c(3)
(1)< f(x)=a+1e(-10)
=pt f(x)=a+1 co3nghiém x,X,, X, théaman x <a<-l<b<x,<0<x,<c
(2) = f(x)=b+1e(0;1) =pt f(x)=b+1cd 3 nghiém X,,X;,X; thoéa man
X <a<x, <-l<x <b<X,<0<X <C<X
(3)< f(x)=c+1e(L;3) = pt f(x)=c+1 c6 nghiém duy nhat X, > X,
Vay phuong trinh f (f(x)—1)=0 c6 7 nghiém phéan biét.
Cho ham s8 y= f (x)=x*~3x+1. 53 nghiém ctia phuong trinh [ f (x)] ~3f (x)+1=0
la:
A. 1. B. 6. C.5. D.7.

Loi giai
Chon D

PO THI CUA HAM SO y=f'(x) °




>

D6 thi ham s§ y = f (x) = x* —3x+1 c6 dang:

4

3

3 1 P \1/2 3
1

-2

Dua vao d6 thi ta thay phuong trinh f (x)=0 ¢ 3 nghiém
x €(-2,-1),%, €(0;1),%, (L 2)
Néu phuong trinh [ f (x)]3 ~3f (x)+1=0 cé nghiém X, thi f(X,)e{X, %, X}
Duwa vao do thi ta co:
+f (X)=x,% €(-2;,—1) 6 1 nghiém duy nhat.
+f (X)=%,, %, €(0;1) c6 3 nghiém phén biét.
+ £ (X) = X3, %, €(1;,2) 6 3 nghiém phén biét.
Vay phuong trinh | f (x)]3 —3f (x)+1=0 ¢d 7 nghiém phan biét.
Cau29. Chohamsd f(x) lién tuc trén R va c6 d6 thi nhu hinh vé. S8 gia tri nguyén cua tham

s6& m dé€ phuong trinh f (3— 46X —9X° )+1+ m? =0 c6 nghiém la

.'l

A.6.

Dit t =3—4/6x—9x% =3-4,/1-(3x-1)° =>te[-13].

PO THI CUA HAM SO y=f'(x) c

Loi giai




Cau 30.

Cau 31.

Dura vao do thi ta c6 khi te[-1;3] thi f(t)e {—5;—%} )
Khi d6 phuong trinh f (3—4 6x— 9x? )+1+ m? =0 c6 nghiém khi va chi khi phuong
trinh f (t) =—-1-m?®cé nghiém thudc [-1;3].

& -5<-1-m? s—%@—%sz <4e-2<m<2.

Két hop diéu kién meZ=me{-2,-1,0;1; 2}.
Vay c6 5 gia tri nguyén ctia tham s6 m théa man yéu cau bai toan.
Cho ham s§ f(x) lién tuc trén R va c6 d6 thi nhw hinh vé dudi day. Tap hop tat ca cac

gia tri thyc cia tham s6 M dé€ phuwong trinh f(1-2cosx)+m=0 c6 nghiém thudc

khoang (—% : %) la

A. [-4;0]. B. [-4;0). C. [0;4). D. (0;4).

Pit t=1-2cosx, khi XE(—%;%j thi te[-1;1).

Loi giai

Khi d6 phuong trinh f (1-2cosx)+m=0 tré thanh phuong trinh f (t)=-m.
Nhu vay dé€ thoa yéu cau bai toan thi phwong trinh f (t)=-m phai ¢ nghiém t e[-1;1)

Diéu nay xay ra khi va chikhi -4<-m<0<0<m<4.
Cho ham s8 y = f(x) lién tuc trén R va c6 bang bién thién nhu hinh dudi day

SO cac s6 nguyén m thoa man phuong trinh f (3 sinx+4cosx+5 ) =m c6 nghiém la

X — —10 ] 10 +x
; - 0 T 0 - 0 n
¥ +x +x
10000 T
0 "’“f!ﬂf L R "
A. 10001. B. 20000. C. 20001. D. 10000 .
Loi giai

PO THI CUA HAM SO y=f'(x) c




>

3 4 sina =
bat r=3sinx+4cosx+5 :S[ESinx+gcost+5 =55in(x+a)+5 vOi

cosa =

wnlw Wl

Ta co: —1< sin(x+a) <LLVxeR nén -5< 551n(x+a) <5 VxeR suyra: 0<r<10,VxeR
Phuong trinh da cho tro thanh: f (t) =m VOl te [0;10]
Do d6 yéu cau bai toan < 0<m <10000 ma m € Z nén c6 10001 gia tri nguyén m.

Cau 32. Chohamsé y= f(x) c6 d6 thi nhw hinh vé bén.

¥ |

Cé bao nhiéu gia tri nguyén cia m d€ phuong trinh f(x|—1) =m c6 4 nghiém phan

biet ?
A. 2. B. 1. C. 3. D. 4.

Loi giai
D6 thi cia ham s6 duwgc vé theo 2 budc:

+ Tinh tién d6 thi cia ham s6 y = f (x) qua bén phai 1 don vi.

+ Gilt nguyén phan bén phai, 1ay d6i xtiing phan bén phai qua truc Oy.

Tt d6 thi ta thdy: phuong trinh f(| x| —1) = m c6 4 nghiém phan biét khi—3 < m < 1.

PO THI CUA HAM SO y=f'(x) c

Vay c6 3 gia tringuyén m € —2;—1;0




Cau 33.

Cau 34.

Cau 35.

>

Cho ham s6 y = f(x) lién tuc trén R va c6 d6 thi nhu hinh vé. Tap hop tat ca cac gia
tri cia tham s6 m d€ phuwong trinh f (cosx)=-2m+1 c6 nghiém thudc khoang (0;%)

la
A y

3

"
[
| &

A. (-11]. B. (0;1). C. (-11). D. (0;1].

Pit t =cosx. Khi dé: XG(O;%J thi t €(0;1).

Loi giai

Bai toan tré thanh: Tim m d€ phuong trinh f (t) = -2m+1 c6 nghiém t € (0;1) hay
phuong trinh f (x) =—-2m+1 c6 nghiém x € (0;1).

Tt d6 thi ta thdy diéu kién bai toan teong duong -1<-2m+1<1l< 0<m<1.

Choham s6 y=f x lién tuc trén R va c6 d6 thi nhw hinh vé bén. Tap hop tat ca cac

gia tri thyc ctia tham s6 m d€ phuong trinh f 2sinx+1 =m c6 nghiém thudc nita

khoang o;%] la:
A. —2.0. B. 0;2 .
C. -22. D. —2,0.

Loi giai

bat t=2sinx+1

Ta co: x e

O;z]:>0§x<zz>ogsinx<1
6 6 2
=0<2sinx<1=1<2sinx+1<2=1<t<?2
=>-2<ft SO.Véy chonA.

Cho ham s6 f(x) xac dinh trén R va cé d6 thi nhw hinh vé. C6é bao nhiéu gia tri

nguyén cua m dé€ phuong trinh f [4(Sin4 X +cos” X)} =m c6 nghiém?

PO THI CUA HAM SO y=f'(x) c




Cau 36.

i i s S e e ) S

N - —

O, 1

A.2. B. 4. C.3.

Loi giai

f [4(sin4 X +cos* x)] =m (1)

i
a1

Dat t= 4(sin4 X + cos* x) = 4(1—%sin2 2xj =3+cos4x. Do d6 te[2;4].
Dua vao do thi ta thdy Vte[2;4] thi 1< f(t)<5.
meZ
Suy ra phuong trinh (1) c6 nghiém < 1<m<5=me{1;2;3;4;5}.
Vay c6 5 gid tri nguyén caa m.
Cho db6 thi ham s§ y=2x>+3mx’~m-6"(m la tham s& ) cat truc hoanh tai ding mot
diém khi gia tri caa m la
A. m=0. B. 6<m<2. C.0<m<2. D. 6<m<0.

Xét phuong trinh hoanh dd giao diém gitta d6 thi ham s8 y = 2x*> +3mx* —m—6 vdi truc

Loi giai

hoanh: 2x°+3mx’ ~m—6=0< m(1-3x") =2x"~6. Nhan thay x’ =% khong phai 1a

3
nghiém ctia phuong trinh véi moi m nén m(1-3x*)=2x° -6 < m= ix 3;?
3
Xét ham s6 f (x)= X9
-3x"+1
—6x* +6x2 — —6X(X+2)(x*—2x+3
Ta cb: f'(x): 6X" +6X 236x: ( )( : )
(1-3x%) (1-3x)
x=0
f'(x)=0
() C{x=—2
A lam A o s x 2x° -6
Ta ¢ bang bién thién ctia ham s6 f (x)=———:
-3x°+1

PO THI CUA HAM SO y=f'(x) °




Cau 37.

Cau 38.

+0C

f(x) -0 + |l + o [ -

J(z)

Dua vao bang bién thién cia ham s6 suy ra: -6<m<2.
Cho ham s8 y = f (x) c6 d6 thi nhu hinh vé.

SO gia tri nguyén duong ctia m dé€ phuwong trinh f (X2 —4X+ 5) +1=m c6 nghiém la

A. 3. C.o.

Loi giai
Chon A

D& phuong trinh x* —4x +5=k < (x-2)° =k -1 c6 nghiém thi k >1.

B. 4. D. V6 s6.

Do d6 d& f(x’-4x+5)+l=m< f(X*—4x+5)=m-1 c6 nghiém thi dudng thing
y=m-1 phai cat &6 thj y=f (x) tai nhiing di€m c6 hoanh d 16n hon hoéc bang 1.
Dua vao d0 thi ta thdy m-1<2< m<3.Ma m nguyén duong.
Vay me{1;2;3}. C6 tit ca 3 gid tri.
Cho ham s& f (x) c6 d6 thi nhw hinh vé.

L

2
1

-3 -2 -10 1 2 3 4 ¥

S6 nghiém thudc doan {—%5{} cia phwong trinh f (2sinx+2)=1 la

A.l. B.3. D.0.

C.2.
Loi giai

PO THI CUA HAM SO y=f'(x) 0




Cau 39.

>

bat t=2sinx+2.
o

Khi XE[—%,F} thi te[14].

Véi moi gié tri t e[L,3)U{4} thi twong ting v6i mot gid tri x e [—% ; %) u{%}
Vi mbi gid tri t e[3,4) thi tuong tng voi hai gid tri x e [% : 5?”} \ {%} .

Xét phuong trinh f (t)=1.

Ttr d6 thi ta thdy phuong trinh f (t) =1 c6 mot nghiém t thoa man t[3;4).
Suy ra phuong trinh f (2sinx+2)=1 c6 2 nghiém.
Cho ham s§ y = f (x) lién tuc trén R va c6 d6 thi nhw hinh vé dudi day

yh

== = = = =

=2

s

[
40\5/2
-

Tap hop tat ca cac gid tri thuc cua tham s6 mdé bat phuong trinh f (\/4—X2 ) =m c6

nghiém thugc ntra khoang [—\/E 3 ) la

A. (-L;3]. B.(-Lf(v2)].  c[w3. D.[-1:f(¥2)].
Loi giai

Chon A

)
Pt t =J4—x2 =t = — <%

244 — X2

Véi xe| —2:4/3) ta c6 bang bién thién ctia ham s& t =/4—x? .
| g J

;1'=0=x=0

PO THI CUA HAM SO y=f'(x) e




Cau 40.

Cau 41.

Véixe| 2;\3)=te(1:2]
Tte d6 thi ta c6: te(L2]= f (t)e(-13]
Vay dé phuong trinh f (\/4 X ) —m c6 nghiém thi me(-13].

Cho ham s6 y = f (x) c6 bang bién thién dudi day:

X —oD -1 X, X X, 1 40
f'(x) + + 0 - 0 + 0 - -
2
1
/() / \
0 0
/ -1 \

D& phuong trinh 3f (2x—1)=m-2 ¢6 3 nghiém phan biét thudc [0;1] thi gid tri cua
tham s m thudc khoang nao dudi day?
A. (—o0;-3) B. (16) C. (6;40) D. (-31)

Loi gidi
Dit t =2x—1. Ta thdy t la ham dong bién theo x va xe[0;1] = te[-11].
m-2

Do d6 phuong trinh 3f (2x—1)=m—2 c6 3 nghiém phan biét thudc [0;1] < f(t) = 5

c6 3 nghiém phan biét thudc [-11] .

\ 2 - AN - A m
Duwa vao bang bién thién suy ra =l m=5.

Cho ham s8 y = f (x)=ax* +bx’ +cx+d (a#0) c6 d6 thi nhw hinh vé:
.ll.li

PO THI CUA HAM SO y=f'(x) c




Cau 42.

>

Phuong trinh f (f(x))=0 cd bao nhiéu nghiém thiec?

A.3. B.7. C.9. D. 5.
Loi giai
Chon C
f(x)=ae(-2;-1) (1)
f(f(x)=0e| f(x)=be(0;1) (2)

f(x)=ce(1;2) ()
Dua vao do thi ta thay: Mobi phuong trinh (1), (2), (3) déu c6 3 nghiém phan biét va
cac nghiém nay khong trung nhau.

Véy phuong trinh f (f(x))=0 c6 9 nghiém thuc.

Cho ham s8 y = f (x) thoaman f(0)< % va cd bang bién thién nhu sau:

x — 1 3 +@®
Sf(x) - 0 + 0 ~
15
o0 —_
13
f(x) \ / \‘
1 —
e N o 2P0 T A
Gia tri I6n nhat cta tham s6 m dé phuwong trinh e 2 2=m c6 nghiém trén
doan [0;2] 1a
15
A. 2. B. e3. C. e D. €°.
Loi giai

Phuong trinh

2f3(x)—%f2(x)+7f(x)—% —-m e 2f3(x)_§

fz(x)+7f(x)—%:lnm,m>0.
Dat t= f (x)

Véi x €[0;2] va tir bang bién thién =t e[ max{f (0), f (2)}].

\ 7 15 7 7
Vi (0)<g, F(2)<f(3)=15<¢ nén max { f (0), f (2)} =M <5

Do dé6 te[l;M]c{l;%j.

Bai toan tro thanh: Tim gia tri 16n nhat cia m dé€ phuong trinh

Inm :2t3—%t2+7t—% (*) c6 nghiém te[l;M].

PO THI CUA HAM SO y=f'(x) c




Cau 43.

Xét ham s g(t)=2t3—%t2+7t—%, te[LM].
g'(t)=6t>—13t+7
t=1
g'(t)=0< t:Z'
6
Bang bién thién

! 1 M

T e R

g(1) (M)

(7
g Ikg )

Tt bang bién thién suy ra phuwong trinh (*) c6 nghiém te[L,M] < g(M)<Inm<g(1)
= maxInm= ?E%g(t):g(l):z = maxm=eg’.

Vay gia tri 1on nhat cia m dé phuong trinh cho cd nghiém x e[0;2] 1a €°.

Cho ham s6 y = f(x) c¢6 dao ham trén R va c6 d6 thi la dudng cong trong hinh vé
dudi. Dat g(x)=f[ f(x)]. Tim s6 nghiém ctia phurong trinh g'(x)=0.

A. 2. B. 8. C. 4. D. 6.

Loi giai
Chon B
B ‘(=0
Ta co: g'( f[f ]—0<:> f[f x]= (*).

Theo d6 thi ham s0 suy ra.

PO THI CUA HAM SO y=f'(x) °




Cau 44.

f’[f(x)]=0<:>[
)

Phuong trinh (1
Phuong trinh (2): f (x)=a; c6 3 nghiém phan biét khac nghiém phwong trinh (1) va
phuong trinh (*).

Vay phuong trinh ban dau c6 8 nghiém phan biét.

Cho ham s6 y=-x* +3x* —=2 ¢4 d6 thi nhu hinh vé:

v A

\ B

S6 nghiém ctia phuong trinh |x* -3x* +2/=1 13

A. 3. B. 4. C. 6. D. 5.
Loi giai
Yy A
AN
1
IRV

Cach 1: Ta c6 |x® —3x? +2‘=1c>‘—x3 +3x? —2‘=1.

Ta vé d6 thi ctia ham s8 y=|-x +3x* - 2| béng cach ldy phan db thi phia dudi truc Ox
ctia d6 thi ham s§ y=-x*+3x* -2 ddi xting 1én qua truc Ox két hop véi phan d6 thi
phia trén truc Ox ctia y=-x’+3x’-2. Cu thé ta duoc d6 thi nhu hinh trén. Tr day ta
thdy phuong trinh |-x° +3%° —2|=1 ¢4 6 nghiém phan biét.

Cach 2:

—x*+3x* -2=1 (1)

X +3x2-2=-1(2)

PO THI CUA HAM SO y=f'(x) e

Ta cé |x° —3x2 +2\=1@\—x3+3x2 —2\:1@




Cau 45.

Cau 46.

>

Dua va d6 thi da cho, nhan thay, mdi phuong trinh (1) va (2) déu c6 3 nghiém phan
biét khac nhau nén phuong trinh da cho c6 6 nghiém.
Cho ham s8 y =x"—2x* -3 c6 d6 thi nhu hinh vé bén duéi. Véi gia tri nao cta tham s6

m thi phwong trinh x* —2x* —3=2m-4 ¢4 hai nghiém phan biét?
I 7Y I

—
—

1 m<0 1 m=0
A. m<— B. 1. C.0<m<=. D. 1
2 m=— 2 m>—
2 2
Loi giai

v

=Y

-4
jry

1

S—
——

|
|
L
|
L

Ll
iy

]
r
—
~
1
'
18]

o I S

\ /
WAL

-4 -
Phuong trinh x* —2x* —=3=2m-4 c6 hai nghiém phan biét khi chi khi d6 thi ham s&
y=x*—2x* -3 va duong thang y =2m—4 cit nhau tai hai diém phan biét.

m=0
2m—-4=-4
Dua vao do6 thi ham sd trén, yéu cau bai toan thdéa man khi = 1.
2m—-4> -3 m > >

Cho ham s6 y = f(x) lién tuc trén doan [-2;2], va c6 d6 thi la duong cong nhu trong
hinh vé bén. Hoi phuwong trinh |f (x) —1| =2 ¢6 bao nhiéu nghiém phan biét trén doan

[-2;2].

PO THI CUA HAM SO y=f'(x) c




A.2. B. 5. C.4. D.3.
Loi giai

Cach 1:

f(x)-1=2 f(x)=3 (1
Ta c6: |f (x)-1=2 C:{f Ex;—1=—2 @[f Ex;:_l Ez))
Phuong trinh (1) 1a phuong trinh hoanh d6 giao diém caa d6 thi ham s§ y = f (x) voi
duong thang y=3.
Phuong trinh (2) 1a phuong trinh hoanh d6 giao diém cta d6 thi ham s§ y = f (x) voi
duong thang y=-1.

Quan sat hinh vé:

2 191

—
B
o

P—)
ta
Bl

Qua d6 thi ta thay:

0 Phuong trinh (1) c6 nghiém duy nhét;

O Phuong trinh (2) c6 3 nghiém phéan biét khong trung nghiém phuong
trinh (1).

Vay phuong trinh | f (x)-1/=2 c6 4 nghiém phan biét.
Cach 2: Xay dung d06 thi ctia ham sd chra an trong dau gia tri tuyét doi.
T d6 thi ham s8 y = f (x), ta dé dang suy ra d6 thi ham s& y = f (x)—1 nhu hinh vé:

PO THI CUA HAM SO y=f'(x) c




Cau 47.

A
i

L
K

Khi d6 phuong trinh | f (x)—-1=2 chinh la phuong trinh hoanh d¢ giao diém cua do thi
ham s3 y =|f (x)-1| va dudng thang y=2.

Qua db thj ta thay duong thing y =2 cat do thi ham s y =|f (x)-1| tai 4 diém phan
biét.

Vay phueong trinh ‘ f(x) —1‘ =2 c6 4 nghiém phan biét.

Phan tich bai toan:

- Bay la mot cdu & mirc dd van dung thap. La bai toan twong giao khé co ban trong 16p
cac bai toan twong giao do thi.

- Van dé lam kho hoc sinh ¢ day chi la phwong an xtr ly phuong trinh chita an trong
dau gia tri tuyét doi.

- B6i véi bai toan cu thé trén, xit dung Cach 1 d€ giai 1a phuong an hop ly va tiét kiém
thoi gian va x dung it ky thuat.

- Vay tai sao t6i dwa ra Cach 2? Vira dung nhiéu ky nang vira mat thoi gian. Gia st gia
thiét bai toan khong d6i nhung yéu cau bai toan tim s6 nghiém cta mét trong cac

phuong trinh sau thi hoc sinh chic chan sé gap khong it khé khan: f (|x|) =-1,
[7(h)-4=2,

Cho ham s6 y = f(x) lién tuc trén doan [-2;2], va c6 d6 thi 1a duong cong nhu trong

f(x)-1=2-x;..

hinh v& bén. Hoi phwong trinh f (|x|)=-1 ¢ bao nhiéu nghiém phan biét trén doan

[-2;2].
PO THI CUA HAM SO y=f'(x) e




A.2. B. 5. C. 4. D. 3.
Chon C

Tt d6 thi ham s6 y = f (x), ta suy ra d6 thi ham s6 y = f (|X|) nhu sau:

Loi giai

Yh

[ ——)
[
=y

Qua d0 thi ta thdy phuong trinh f (]x|)=-1 c6 4 nghiém phan biét.
Cau 48. Cho ham s§ y=f(X) c6 d6 thi nhu hinh vé bén. C6 bao nhiéu sd nguyén m d&

phuong trinh f (X3 —3X) =m co6 6 nghiém phan biét thudc doan [—1; 2] ?

A. 3. B.?2. C.6. D. 7.

Loi giai
Chen B

Dit t = x* ~3x, xét ham s8 t = x* —3x trén doan [-1;2].

PO THI CUA HAM SO y=f'(x) e
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x=1 t=-2
Ta co t'=3x2—3=0<:{ {

= .
Xx=-1 t=2

Ta c6 bang bién thién ctia ham s8 t = x* —3x trén doan [-1;2].

x | -1 1 2

t - 0 +

T d6 bang bién thién trén ta thay:
+) Néu t=-2 thi X=1€[—1;2] )

2

+) Néu t €(—2;2] thi c6 hai nghiém phan biét x €[-1;2].

Do d6 phuwong trinh f (X3 —3X) =m c6 6 nghiém X phan biét thuoc doan [-1;2] khi
phuong trinh f (t)=m c6 3 nghiém t phan biét thudc khoang (—2;2] (*).

Duwa vao d6 thi ham s6 y=f (X) da cho va M 1a sd nguyén ta thdy m=0 hodc m=-1
thda man (*).

Vay c6 hai gia tri nguyén cia M théa man yéu cau bai toan.

Bai todn tong quat:

Chohamso y=f (X) cd d6 thi cho trwdc la (C) (hodc cho trude bang bién thién). Bién

luén theo tham s3 M s3 nghiém ctia phuong trinh f[n.g(x)+p]=h(m) trén tap D cho
trude (D = R); trong d6 N, p 1a cac s8 thwee; h(m) 1a bi€u thikc véi tham s§ m.

Cach giai:

Budc 1: Dt t=ng(x)+p.Khido f[ng(x)+p]=h(m)= f(t)=h(m).

Bueoc 2:

+) Tim mién gid tri D’ cua t tng vdi xeD.

+) Chi ra mdi quan hé gia tri twong tng gitta te D’ va xeD.

Buéc 3: Dua vao d6 thi (C) (hodc bang bién thién ctia ham s3 y = f (X)), bién luan theo
M s8 nghiém t e D' ctia phuwong trinh f (t)=h(m).

Buéc 4: Dua vao moi quan hé gitta X va t & Budc 2 ta c6 bién ludn sd nghiém xe D cta
phuong trinh f[n.g(x)+p]=h(m).

PO THI CUA HAM SO y=f'(x) e
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Cau 49. Cho ham s§ y= f(x) lién tuc trén doan [-2;2], va c6 d6 thi la dwong cong nhu trong

hinh vé bén. Hoi phuong trinh | (x)=1|=2 c6 bao nhiéu nghiém phan biét trén doan

[-2;2].
I
A. 6. B. 5. C.4. D. 3.
Loi giai

Tt d6 thi ham s y = f (x), ta suy ra d6 thi ham s6 y = | f (|X|)—1| nhuw sau:

3
¥

B
-

2 Ky 0 1 2 X

Qua db thj ta thdy phuong trinh | f(|x]) —1| =2 ¢6 6 nghiém phan biét.
Cau50. Cho ham s6 y=f(x) lién tuc trén R va c¢d6 d6 thi nhu hinh bén. Phuong trinh

f (2sinx) =m c6 ding ba nghiém phan biét thudc doan [—7; 7] khi va chi khi
Y

A. me{—3;1}. B. me(—3;1). C. me[—3;1). D. me(—3;1].

Loi giai

PO THI CUA HAM SO y=f'(x) 0




Cau 51.

>

bat t:25inxc>sinx:%.
Véi xe[-m; 7] thi -1<sinx<l=te[-2;2].

+) V6i t=2 thi c6 1 nghiém X thudc [-7;7] 1a x=2.
2

+) Vi t=—2 thi c6 1 nghiém X thude [-7;7] 1a x = —%.

+) Véi t=0 thi c6 3 nghiém X thudc [-7;7] 1a x€{0;£7} .
+) Voi te (—2; 2)\{0} thi c6 2 nghiém phan biét X thugc [—7[; 7r] .
Dua vao d6 thi cia ham s6 y = f (x) da cho, d€ phuong trinh f(2sinx)=m c6 dang ba
nghiém phan biét thudc doan [-7;7] thi phuong trinh f(t)=m(*) trén [-2;2] xay ra
cac treong hop sau:
TH1: m=1 thi (*) c6 hai nghiém la t €{~12} nén thoa mén yéu cau.
TH2: m=-3 thi (*) c6 hai nghiém 1a t €{1,-2} nén théa man yéu cau.
Vay me{-3;1} thi thoa man yéu cau bai toan.
Cho ham s6 y = f(x) lién tuc trén doan [-2;2], va c6 d6 thi la duong cong nhu trong
hinh v& bén. Hoi phuong trinh |f (x)—1=2-X c6 bao nhiéu nghiém phan biét trén
doan [-2;2].
A.2. B. 5. C. 4. D. 3.

Loi giai
Phuong trinh | f (x)-1/=2-x chinh la phuong trinh hoanh d¢ giao diém cua db thi
ham sg y =|f (x)-1 va dudng thang y=2-x.

Ta c6 d6 thi nhu sau:
Ay

Qua db thj ta thady phuong trinh | f(x) —1| =2-X ¢ 4 nghiém phan biét.

PO THI CUA HAM SO y=f'(x) e
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Cau52. Cho ham s0 Y= f(X) lién tuc trén R ¢d d6 thi nhu hinh vé bén. Phuwong trinh

f ( f(x) —1) =0 6 tat ca bao nhiéu nghiém thyc phan biét?

Loi giai

Dit t=f(x)-1< f(x)=t+1.

Tt d6 thi cia ham s§ da cho, phuong trinh f(t)=0 c6 ba nghiém phan biét:
t, e(—Z;—l),t2 e(—ZL'O),t3 6(1;2) .

+) Véi t, e(-2,-1) = -1<t,+1<0, dya vao do thi da cho phuong trinh f (X)=t,+1 c63
nghiém thuwc X phan biét.

+) V6i t, €(-10)=0<t,+1<1, dua vao d6 thi da cho phuong trinh f(X)=t,+1 c6 3
nghiém thyec X phan biét.

+) Véi t,€(5,2)=2<t,+1<3, duya vao do thi da cho phuong trinh f(X)=t,+1 c6 1
nghiém X.

Vay phuong trinh da cho c6 7 nghiém thyec phan biét.

PO THI CUA HAM SO y=f'(x) o
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PE ON TAP TONG HOP
VAN DUNG - VAN DUNG CAO

Cau1:

Cau 2:

Cau 3:

Cau 4:

Cau 5:

Cau 6:

Cau 7:

PESO1

Diém cuee tiéu ctia d6 thi ham s6 y = x* —3x+5 1a diém ?
A.Q(3 1). B. M (L 3). C. P(7;-1). D. N(-1; 7).
Hinh bén la d6 thi ctia ham s§ y = f'(x). Hoi do thi ham s& y= f (x) dong bién trén

khoang nao dwdi day?

O/l\/ZX

A. (2+0). B. (12). C. (0:1). D. (0;1) va (2;+w).

Cho ham s§ y = f(x) xac dinh trén R\{-1}, lién tuc trén mdi khoang xdc dinh va c6

bang bién thién nhu hinh sau
X | —o -1 3 +o0

V' - - 0 -

TN

Tim tap hop tat ca cdc gid tri cia tham s6 thie m sao cho phuong trinh f (x)=m c6

dung ba nghiém thyc phan biét
A. (-4:2). B. [-4;2). C. (-4;2]. D. (-»;2].
x> —x-1

Puong thang y =2x—-1 c6 bao nhiéu diém chung véi d6 thi ham s§ y = T
X+

A. 3. B. 1. C. 0. D. 2.

4 2 7 . 2 A/ \ .7 . 7 A ? \ ~ 4 A
Tich ctia gié tri nho nhat va gia tri 16n nhét ciia ham s6 f (x)=x+— trén doan [1; 3]
X

bang.
A.§. B. 20. C.6. D.ﬁ.
3 3
Db thi ham s8 y = ax® +bx* +cx+d c6 hai diém cuec tri A(l; —7), B(2; —8) . Tinh y(—l)?
A. y(-1)=7. B. y(-1)=11 C. y(-1)=-11 D. y(-1)=-35

ax-b

Chohamsd y= ¢ d6 thi nhuw hinh duwdi.

ON TAP CHUONG I-PE SO 1 o




y
1] \2 X
(0] \
=
\_2
Khang dinh nao dudi day la ding?
A.b<0O<a. B. O<b<a. C.b<ax<0. D. O<ax<b.
Cau8: DO thiham s y=x*—-3x*+2ax+b cd diém cuc tiéu A(2;—2). Khido a+b b?mg
A. 4. B. 2. C. 4. D. -2.
Cau9: Tim tat ca cac gid tri thuc ctia tham s6 m dé ham s6 y = x* +x* +mx+1 dong bién trén
(—o0; +0).
A.mgﬂ. B.msl. C.mzl. D.mzﬂ.
3 3 3 3
Cau10: Chohamso y=f (X) xac dinh va lién tuc trén doan [0; %} c6 d6 thi ham s6 y = f’(X)
nhu hinh veé.
y
3 : X
0 /1\/ 3,5
Hoi ham s6 y = f (x) dat gia tri nho nhét trén doan {O; %} tai diém X, nao dwdi day?
A. X, =2. B. X, =1. C. x,=0. D. x, =3.
Cau 11: Biét m, 1a gid tri ctia tham s6 m d€ ham s8 y = x> —3x* +mx—1 c6 hai di€m cuec tri X, X,
sao cho x*+x,° — XX, =13. Ménh dé nao dudi day ding?
A.mye(-L7). B. m, €(7;10). C. mye(-15-7). D.m,e(-7;-1).
o . ) (x2—3x+2)sinx
Cau 12: S6 dwong tiém can ding ctia d6 thiham s6 y = T2 la:
x> —4x
A. 1l B. 2. C. 3. D. 4.
Ciu13: Tim tap hop S tdt ca cac gid tri cua tham s6 thwc m d&€ ham s6

y =%X3 —(M+1)x* +(m? + 2m)x—3 nghich bién trén khoang (-1,1).

A. S=[-10] B.S=0. C. S={-1}. D. S =[0;1].

Cau 14: Cho ham s8 y =ax® +bx* +cx+d ¢ d6 thi nhw hinh vé

ON TAP CHUONG I-PE SO 1 o
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Cau 15: Tiép tuyén cua do thi ham s6 y = 2X
X

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

/\
O\/ X

Ménh dé nao sau day dung?
A. a<0,b>0,c<0,d >0. B.a>0,b>0,c<0,d>0.
C. a<0,b<0,c<0,d>0. D. a<0,b>0,c>0,d>0.

cung vdi 2 tiém can tao thanh mot tam gidc co

dién tich bang;

A. 6. B. 7. C.5. D. 4.

Coé bao nhiéu gid tri nguyén cua tham s6 m dé€ d6 thi cuia ham s6
y =x°+(m+2)x* +(m* —m—3)x—m’ ct truc hoanh tai ba diém phén biét?

A. 4. B. 3. C. 1. D. 2.

C6 bao nhiéu gia tri thyc ctia tham s6 m d€ d6 thi ham s& y=x*-2mx*+m-1 c6 ba

diém cyc tri tao thanh mot tam gidc ¢ ban kinh dwdng tron ngoai tiép chung bang 1?

A. 1. B. 2. C. 3. D. 4.
Cho ham s6 y=f(x) c6 d6 thi y=f'(x) nhu hinh vé& Xét ham s0
g(x)=f (x)—%x3 —%xz +gx+2018. Ménh dé nao duéi day dung?

-3 75 o1 ¥ X
f--2
A-ming()=0(-1). B. ming(x)=9(1)
i - : _9(=3)+9(¥)
C. {I‘g';ﬂg(x)—g(—3) D. [rpal;ﬂg(x)_f

C6 bao nhiéu gid tri nguyén ctia tham s6 m dé duong thang y=m(x—4) cat d6 thi caa
ham s8 y =(x* ~1)(x* -9) tai bén diém phan biét?

A. 1l B. 5. C. 3. D. 7.

Ham s8 y =(x+m)’+(x+n)’~x* (tham s§ m;n) dong bién trén khoang (—oo;+0). Gia
tri nho nhét cta biéu thirc P =4(m* +n’ ) —m-n bang

A. -16. B. 4. C. _—1 D.
16

N

ON TAP CHUONG I-PE SO 1 o
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Cau 21: Hinh vé bén la d6 thi cia ham s6 y = f (x).

Goi S 1a tap hop cdc gié tri nguyén duong ctia tham s6 m d& ham s§ y =|f (x—1)+m|

co 5 diém cyec tri. Tong gia tri tat ca cac phan ti cua S bé“mg
A.12. B. 15. C. 18. D. 9.
Cau 22: Tim t4t ca cac gid trj thuc ctia tham s6 m d€ ham s& y =sin® x—3cos’ Xx—msin x—-1 dong

bién trén doan [0%}
A. m>-3. B. m<0. C. m<-3. D. m>0.

3
A \ A X A2 \ A . . 2 ~
Cau 23: Cho ham so6 y:€—axz—3ax+4. bé ham sO dat cuc tri tai X, X, thoa man

2 2
N 428 +98 & _) hia thudc khoang ndo?
a X; +2ax, +9a
A. ae(—3;—gj, B. ae(—5;—%j. C. ae(-2-1). D. ae(—g;—i%j.

Cau 24: Cho ham s6 y = f (x) c6 dao ham trén R . Puong cong trong hinh vé bén la do thi ham

s6 y=1f'(x), (y="f'(x) lién tuc trén R). Xét ham s& g(x)=f(x’-2). Ménh d&é nao

2

dudi day sai?

A.Ham s6 g(x) nghich bién trén khoang (—0;—2).
dong bién trén khoang (2;+).

)
C.Hams6 g(x) nghich bién trén khoang (-1,0).
D.Hams6 g(x) nghich bién trén khoang (0;2).

B. Ham s& g(x

ON TAP CHUONG I-PE SO 1 o
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A 2 ~ X +1 A .7 . A~ ~? \ g A M AVN
Cau 25: Cho ham s6 y= 2 SO céc gia tri tham s6 m dé duong thang y=Xx+m ludn cat do

thi ham s0 tai hai diém phan biét A, B sao cho trong tam tam giac OAB nam trén
duong tron x*+y> -3y =4 la
A. 1. B. 0. C. 3. D. 2.

ON TAP CHUONG I-PE SO 1 °




Cau1:

Cau 2:

Cau 3:

>

HUONG DAN GIAI
Diém cuee tiéu ctia d6 thi ham s6 y = x* —3x+5 1a diém ?
A. Q(31). B. M(3 3). C. P(7;-1). D. N(-% 7).
Loi giai

Chon B
Tacd y =3x*—3=y" =6X.
x=1=y"(1)=6>0
Khidoé y=0<
x=-1=y"(-1)=-6<0
= Ham s6 dat cuc tiéu tai X =1 va ham sO dat cuc dai tai x=-1.
Véi x=1=> y=3= diém cyc tiéu ctia d0 thi ham s6 y =x*-3x+5 1a M(J; 3).
Hinh bén la d6 thi ctia ham s& y = f’(x). Hoi d6 thi ham s& y = f (x) dong bién trén

khoang nao dwdi day?

y
0 1 ~—2 X

A. (2;+00). B. (32). C. (0;1). D. (0;1) va (2;+).
Loi giai.

Chon A

Dua vao do thi f'(x) tacd f'(x)>0 khi xe(2;+00) = ham s6 f (x) dong bién trén
khoang (2;+)

Cho ham s8 y = f(x) xac dinh trén R\{-1}, lién tuc trén mdi khoang xdc dinh va c6

bang bién thién nhu hinh sau
X | —oo -1 3 +o0

V' + - 0 it

TN

Tim tap hop tat ca cac gid tri cia tham s6 thuc m sao cho phuwong trinh f (X) =m co

dung ba nghiém thuc phan biét

A. (-4,2). B. [-4;2). C. (-4:2]. D. (-;2].
Loi giai.

Chon A

ON TAP CHUONG I-PE SO 1 o




Cau 4:

Cau 5:

Cau 6:

>

S6 nghiém phuong trinh f (x)=m 1a s8 giao diém ctia hai duong y=f(x) va y=m:1la
duong thang song song véi truc Ox cat Oy tai diém cé tung d6 m.

Phuong trinh ¢6 3 nghiém thue phan biét khi duong thing y=m cit do thi y= f (x)

tai ba diém phan biét.
Dya vao bang bién thién c6 me(—4;2).

\ 2 . A - e A e s o x> —x-1
Duong thang y =2x-1 c6 bao nhiéu diém chung véi d6 thi ham s6 y = e
A. 3. B. 1. C. 0. D. 2.

Loi giai
Chon D

Tap xac dinh: D=R\{-1} .
Xét phuong trinh hoanh d9 giao diém ctia duong thang d:y =2x—1 va do thi

x*—x-1
Cly=——-—
( ) y X+1
2 _y_ Xx=-1
X X 1=2x—1<:> f
X+1 x* —x—1=(2x-1)(x+1) (2)

Ta c6 (2) <:>x2+2X:O<:{ _ ( théa man diéu kién x#-1)

Suy ra d va (C) c6 hai diém chung.

4 ? . 7 . 2 A, \ . 7 . 7 A, 2 \ ~ 4 A
Tich ctia gia tri nho nhat va gia tri 16n nhat ctia ham s6 f (X) =X+— trén doan [1; 3]

X

bang.
A.g. B. 20. C.6. D.E.

3 3

Loi giai
Chon B
Tap xac dinh: D=R\{0}.
4 x2-4 X:2e[1; 3]
'=l-—=——;y =0 X" -4=0<

y x> X y x=-2¢[1; 3]

Taco: f(1)=5 f(2)=4 f(3):§.

Vay =5 iy =4= gy =20

D0 thi ham s§ y =ax® +bx* +cx+d c6 hai diém cuc tri A(L; —7), B(2; -8). Tinh y(-1)?
A y(-1)=7. B. y(-1)=11 C.y(-1)=-11 D. y(-1)=-35
Loi giai
Chon D
Ta cé: y' =3ax® +2bx+c.

ON TAP CHUONG I-PE SO 1 °




Cau7:

Cau 8:

Cau 9:

>

3a+2b+c=0 3a+2b+c=0 a=2
.. , 12a+4b+c=0 12a+4b+c=0 =-9
Theo bai cho ta co: = =
a+b+c+d=-7 7a+3b+c=-1 c=12
8a+4b+2c+d=-8 d=-7-a-b-c d=-12
Suy ra: y =2x’—9x° +12x-12. Do d¢, y(—l):—35.

ax—-b
x-1

Choham s y= ¢ d6 thi nhw hinh dudi.

y

I

-2

Khang dinh nao dwdi day la dung?
A.b<0O<a. B. O<b<a. C.b<a<0. D. O<a<b.
Loi giai
Chon C
Nhin vao d6 thi ta thay : D6 thi ham s6 ¢4 tiém can ngang y = a va tiém can dang x=1
41

-1

A . M \ . .- A? ’ \ A b 4
D06 thi cat truc hoanh tai diém c6 hoanh @6 x=—>1.Tacd: < b<a=-1<0.

a
—>1
a

D6 thi ham s6 y = x> -3’ + 2ax+b 6 diém cuc ti€u A(2;—2). Khi do a+b bang
A. 4. B. 2. C. 4. D. -2.
Loi giai

Chon B
Tacod: Y =3x*—6x+2a; y'=6x—6
D& d6 thi ham s8 ¢6 diém cyc tiéu A(2;—2) can co:

y(2)=0  [2a=0

y'(2)>0 <16.2-6>0 @{afo.vay a+b=2.

y(2)=_2 4da+b-4=-2

Tim tat ca céc gia tri thirc ctia tham s6 m dé ham s§ y = x°+x* +mx+1 dong bién trén

(—o0; +0).
A.mgi. B.msl. g.mzl D.mzﬂ.
3 3 3 3
Loi giai
Chon C

ON TAP CHUONG I-PE SO 1 o
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Tap xac dinh: D=R.
y' =3x* +2x+m.

Ham s8 da cho dong bién trén (—o0; +00) < y'>0; VxeR< A'=1-3m<0< mz%.
Cau10: Chohamso y=f (X) xac dinh va lién tuc trén doan [0; %} c6 d6 thi ham s6 y = f'(X)

nhw hinh vé.

Hoi ham s6 y = f (x) dat gia tri nho nhét trén doan {0; %} tai diém X, nao dudi day?

A. X, =2. B. x,=1. C. x,=0. D. x,=3.
Loi giai
Chon D
Duwa vao d6 thi cia ham s6 y = f '(X) , ta c6 bang bién thién:
x |0 1 3 3,5
V' - 0 - 0 +

Suy ra miny = f (3) . Vay x, =3.
g
2

Cau 11: Biét m, 1a gid trj ctia tham s6 m d€ ham s8 y = x> —3x* +mx—1 c6 hai di€m cuec tri X, X,

sao cho x*+x,° —xX, =13. Ménh dé nao dwdi day ding?

A.mye(-L7). B. m, €(7;10). C. mye(-15-7).  D. m,e(-7;-1).
Loi giai

Chon C

TXD: D=R

y' =3x* —6x+m.
Xét y=0<3x*—6x+m=0; A'=9-3m.
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Ham s0 c6 hai diém cyctri < A'>0< m<3.
C g . N A , A m
Hai diém cyc tri X;; X, la nghiém cta y'=0 nén: X, +X, =2, X.X, = 3

D& X2 +X,° — XX, :13<:>(x1+x2)2—3x1.x1 =13
& 4-m=13<m=-9. Vay m; =-9¢(-15,-7).

) . ) (x2—3x+2)sinx
Cau 12: 56 dwong tiém can ding ctia d6 thi ham s6 y = T2 la:
X° —4x
A. 1. B. 2. C. 3. D. 4.

Loi giai

Chon A
TXD: D=R\{0;-2;2}.

. . x> —=3x+2)(sinx 0°-3.0+2 1
limy=Ilim 5 = 5 d=—=.
x>0 x>0 X" -4 X 0°-4 2

lim y = fim [(x2_3x+2)sin x]_ lim [(x—l (x Z;Sinx 1

o2t xer2t x(x2—4) x—>-2" X(x—2 (x+2)
_ lim (x-1)sinx 1
JEae X  (x+2)
o Vi lim|BTUSINX | 3sin2 o — o0 nén lim y = —oo
x—>-2" i X | 2 x—>-2* (X + 2) x—>-2*
o Vi lim|TUSINX|_ 3sin2 o — o nén lim y = 4o
-2 | X J 2 X—>-2" (X + 2) X—>—-2"

Vay duong théng X =-2 la tiém can ding ctia d6 thi ham so.

: . (x=1)sinx _sin2
limy=Iim = .
X—>2 X—>2 X(X+2) 6

Vay DTHS c6 1 duong tiém can ding.

Caul13: Tim tdp hop S tdt ca cac gia tri cua tham s6 thwc m dé& ham sd

y =%X3 —(M+1)x* +(m? + 2m)x—3 nghich bién trén khoang (-1,1).

A. S=[-10] B.S=0. C. S={-1}. D. S =[0;1].
Loi giai
Chon C
Taco y'=x* —2(m+1)x+(m*+2m)
X=m
ity = 2_2(m+1)x+(m?+2m)= v
Xét y'=0 < x*—2(m+1)x+(m*+2m)=0 c{x:m+2 m

Ham s& lu6n nghich bién trong khoang (m;m+2) vm

D& ham sd nghich bién trén khoang (-L1) thi (-L1)c(m;m+2).
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m<-1

Nghiala: m<-1<1<m+2 < 4-1<1 o m=-1.
1<m+2

Cau 14: Cho ham s6 y =ax® +bx® +cx+d ¢ d6 thi nhw hinh vé
\ y
° \/ '

Ménh dé nao sau day dung?

A. a<0,b>0,c<0,d >0. B.a>0,b>0,c<0,d>0.

C.a<0,b<0,c<0,d>0. D. a<0,b>0,c>0,d >0.
Loi giai

Chon A

Do d6 thi ¢ nhanh phai di xudng néna < 0. Loai phuwong an B.
Do hai diém cuc tri dwong nén X, + X, =—§—b>0:>ab<0 va a<0=Db>0.LoaiC.
a

X, X, :é>O:C<O.L0aiphu0ng anD

4 ~ 2 A . \ ~ 4
Cau 15: Tiép tuyén cua do6 thi ham s6 y = X
2x+1

cung vdi 2 tiém can tao thanh mot tam gidc co

dién tich béng:

A. 6. B. 7. C. 5. D. 4.
Loi giai

Chon C

> M A AVN . \ A 1
Goi M (Xy; Y, ) 1a diém nam trén d6 thi ham s& , x, # 5

y -0
(2x+1)°

Phuong trinh tiép tuyén tai M :y = f'(x,) (X=X, )+ Y, =y =

——— (X=X, )+
(2x0+1)2( ) 2%, +1

1
Tiém can ding: x = 5 tiém can ngang: y =2

Goi A la giao diém cua tiép tuyén véi tiém can ding = X, =——=

10 1 4%, -3 4%, -8 _ . 1 4x,-8
Y= 3| 5 % |t = .Vay Al -=;
(2%, +1)"\ 2 2%, +1 2%, +1 2 2%, +1
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Cau 16:

>

Goi B la giao diém cua tiép tuyén véi tiém can ngang =y, =2

SZZLZ(XB —x0)+4X°_3 = Xg =2XO+%. Vay B(4X(’2+1;2)

(2%, +1) 2%, +1

Giao diém 2 tiém can la | (—%;2)

Ta cé: 1A=|0;— 0 1A=
2%, +1

10
2%, +1

1B =(2x,+10)= 1B =[2x, +]]

Tam gidc IAB vuong tai | nén S, :%IA.IB :%

10
2%, +1

‘.|2x0+1|:5.

C6 bao nhiéu gia tri nguyén cua tham s6 m dé d6 thi cta ham s6
y=x>+(m+2)x* +(m2 -m —3) X —m? cat truc hoanh tai ba diém phan biét?
A. 4. B. 3. C. 1. D. 2.
Loi giai
Chon B
Phuong trinh hoanh d¢ giao diém cuia d6 thi va truc hoanh:
X° +(Mm+2)x* +(m* —m=3)x-m’=0 (1)
& (x=1)(¥*+(m+3)x+m?*)=0 < [X2:1
x> +(m+3)x+m?*=0 (2)
D6 thi cat Ox tai 3 diém phan biét < pt (1) c6 3 nghiém phan biét
< pt (2) c6 2 nghiém phan biét khac 1
a=0
<1A>0 < -3m’+6m+9>0<-1<m<3

1+m+3+m? =0

Cac gia tri nguyén ctia m thoa yéu cau bai toan la: 0,1,2.

Cau 17 : C6 bao nhiéu gia tri thyc ctia tham s6 m d€ d6 thi ham s8 y=x*-2mx*+m-1 c6 ba

diém cyc tri tao thanh mot tam giac c6 ban kinh duwdng tron ngoai tiép chung bang 1?
A. Ll B. 2. C. 3. D. 4.
Loi giai
Chon A
y'=4x> —4mx = 4x(x* —m)

=0
x =+/m

Toa d¢ ba diém cye tri: A(0;m—1), B(—v/m;—m?+m-1), C(Vm;-m’+m-1).

Xét y=0< (m>0)

Goi H la trung diém ctia canh BC. Ta c6 H (0; -m?+m —1)

S asc :%AH.BC :% (do AABC cantai A).
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Cau 18:

>

) . [AH=m’
<> AB° =2AH.R trong do

AB=+m+m*

1
Suy ra m+m‘=4m* <3m*=mem=—.

3/5

Cho ham s6 y=f(x) c6 d6 thi y=f'(x) nhu hinh vé& Xét ham

g(x)= f(x)—%xs—%x2+gx+2018. Ménh dé nao duwdi day dung?
y
__________ 3
! 1|~
| I
-3 [flo1 Y X
/|-
A. ming(x)=9(-1). B. ming(x)=9(1)
: _ 9(-3)+g(1)
C. =g(-3 D. S AW AR L)
ming(x)=9(-3) ming(x) >
Loi giai
Chon A
Tacc'):g(X)=f(X)—%Xs—%X2+§X+2018 = g’(x)=f’(x)—x2—§x+g
f'(-1)=—2  [g'(-1)=0
Can crvao do thi y=f'(x),taco: < f'(1)=1 =19'(1)=0
f'(-3)=3 9'(-3)=0
y
__________ 3
\(P)
11
1y 1|~
|\ 14 0
_3 ‘\ i Ill ~ X
AN )
Ay 3 )
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Ngoai ra, vé d6 thi (P) ciaham s§ y=x*+ g X —g trén ciing hé truc toa do nhw hinh
vé bén (duong nét dut ), ta thdy (P) di qua cac diém (-3;3), (-1-2), (L1) vdi dinh

| —§;—§ .Ro rang
4 16

o Trénkhoang (-11) thi f'(X)>X2+gx—g,nén 9'(x)>0 Vxe(-1;1)
o Trénkhoang (-3;-1) thi f’(x)<x2+gx—g,nén 9'(x)<0 vxe(-3-1)

T nhitng nhan dinh trén, ta c6 bang bién thién ciia ham y=g'(x) trén [-3;1] nhu sau:

b -3 -1 1

g'(x) - 0 +
o) | T~ __—

Vay ming(x)=9(-1)

Cau19: C6 bao nhiéu gia tri nguyén ctia tham s m dé duong thang y=m(x—4) cit do thi caa
ham s8 y =(x* ~1)(x* -9) tai bén diém phan biét?
A. Ll B. 5. C. 3. D. 7.
Loi giai
Chon B
Ta c6 phuwong trinh hoanh d6 giao diém

e -9)-m(x-0) = ) ), 1)
(xz—l)(x2—9)

S8 nghiém cta (1) bang sd giao diém ctia 2 d6 thi ham s§ y = f (x)= va

(x-4)

y=m.
Ta co:
g 20 )2 )6 81 60s0 s
(x-4) (x—4)
f'(x)=0 = 3x*-16x>—-10x*+80x—-9=0

X, = —2,169
X, ~ 0,114
X; = 2,45
X, = 4,94

Giai phuwong trinh bang MTBT ta duoc 4 nghiém . Cac nghiém nay da duoc

lwu chinh xac & trong by nhéd cia MTBT.

Bang bién thién:
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f(x)_w/2’58\2,28/’67\_mm\383,5/+00

Tw BBT va meZ:me{—Z;—L‘ 0;];2}.

Cau20: Ham sd y=(x+ m)3 +(x+ n)3 —x* (tham s6 m;n) dong bién trén khoang (—oo; +oo) . Gia
tri nho nhat ctia biéu thite P =4(m? +n’)-m-n bing
c =2
16
Loi giai

A. -16. B. 4.

S
N

Chon C

Ta ¢ y’:3(x+m)2+3(x+n)z—3x2:3[x2+2(m+n)x+m2+n2]
;g n a>0

Ham s6 dong bién trén (—oo;+oo) = {A <0 < mn<0.

m=0
TH1: mn:0<:{ .
n=0

Do vai tro cia m,n 1a nhue nhau nén ta chi can xét truong hop m=0.

2
= P:4n2—n:(2n—lj —iz—i(l).
4 16 16

TH2: mn<0< m>0;n<0 (do vai tro cia m,n nhuw nhau).

, iy 1, 1
Taco P=|2m-= | ——+4n’*+(-n)>-—(2).
4 16 16

T (1),(2) ta 6 Py, :—%.Dé'u "=" xay ra khi va chi khi m:%;n:O hoic m:0;n:é.

Ciu 21: Hinh vé bén 1a d6 thi cia ham s6 y = f (x).
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Cau 22:

>

Goi S la tap hop cac gia tri nguyén duong cta tham s6 m dé ham sd y = |f (x-1)+ m|
c6 5 diém cuec tri. Tong gia tri tat ca cc phan tr ctia S bang
A.12. B. 15. C. 18. D. 9.
Loi giai
Chon A
Nhin xét: S§ giao diém ctia (C):y=f(x) véi Ox biang s§ giao diém cta
(C'):y="f(x-1) vé6i Ox .
Vi m>0 nén (C"):y="f(x-1)+m cé duoc béng cach tinh tién (C'):y=f(x-1) lén

trén m don vi.

Y n y 4
\ \ X
’
vy, \
vy, \
v \
Y

TH1:0<m<3 TH2:m=3
X
TH3:3<m<6 TH4: m>6

THI1: 0<m<3. D6 thi ham s6 ¢4 7 diém cuc tri. Loai.
TH2: m=3. D06 thi ham s0 ¢ 5 diém cuc tri. Nhan.
TH3: 3<m<6. D06 thi ham s6 c6 5 diém cuc tri. Nhan.
TH4: m>6. D06 thi ham sO cd 3 diém cuc tri. Loai.
Vay 3<m<6.Do meZ nén me{3;4;5}.

Vay tong gia tri tt ca cdc phan tir cia S bang 12.

Tim t4t cd cac gid tri thuc ctia tham s6 m dé ham s6 y =sin® x—3cos* Xx—msinx—1 dong
- A A 72.
bién trén doan [0; E} .
A. m>-3. B. m<0. C. m<-3. D. m>0.
Loi giai
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Cau 23:

>

Dit SinX:t,Xe{O;%}jte[O;l]

Chon B

Xéthamsg f(t)=t°+3t"-mt—4

Taco f'(t)=3t>+6t—m

P& ham sO f(t) dong bién trén [0;1] can:

f'(t)=0  Vte[0l]<3t’+6t-m>0 Vte[0l]<3t*+6t>m  Vte[01]
Xét ham s§ g(t)=3t"+6t

g'(t)=6t+6

g'(t)=0e=t=-1

Bang bién thién

20 |, / 7

Nhin vao bang bién thién ta thay voi m<0 thi ham s& f (t) dong bién trén [0;1], ham

so f (X) dong bién trén doan {0;%}.

3
\ ~ X A? \ ~ . . 2 ~
Cho ham so yzg—axz—?,ax+4. bé ham sO dat cuc tri tai X, X, thdéa man

2 2
At 2a)2(2 +9a - a =2 thi a thudc khoang nao ?
a X; +2ax, +9a
A. ae(—B;—Ej. B. ae(—s;—zj. C. ae(-2-1). D. ae(—z;—Sj.
2 2 2
Loi giai
Chon B

Dao ham: y'=x"-2ax-3a, y'=0< x’—2ax-3a=0 (1)

Ham s6 ¢6 hai cuc tri X, X, khi y'=0 c6 hai nghiém phan biét < A'>0<a<-3ua>0

X +X, =2a

Khi d6 X, X, 1a nghiém pt (1), theo dinh ly Viet : {
XX, =—3a

2
Do d6: X12+2ax2+9a:)(12+(X1+X2)X2—3X1X2:(Xl—xz)z :43-2+12a,
X5 +2ax +9a =%, +(X +X, )% —3%X, =(X —X,) =4a’+12a
4a+12 a 4a+12
+ 2 _

=2 lea=-4.
a 4a+12 a

Theo dé bai, ta co :
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Cau 24: Cho ham s6 y = f (x) c6 dao ham trén R . Duong cong trong hinh vé bén la d6 thi ham

Cau 25:

s6 y=1f'(x), (y="f'(x) lién tuc trén R). Xét ham s8 g(x)=f(x’-2). Ménh d&é nao

2

dwdi day sai?

A. Ham s& nghich bién trén khoang (—o0;—2). B. Ham s& d6ng bién trén khoang

(2;+).

C. Ham s8 nghich bién trén khoang (—10).D. Ham s& nghich bién trén khoang (0;2).
Loi giai

Chon C

x=-1 va f'(x)>0x>2.
X=2

Ttr d6 thi thay f’(x)=0<:{
Xét g(x)=f(x*~2) 6 TXD D=R.
g'(x)=2xf"(t) véi t=x*-2.
x=0 x=0
9 (X)=0|t=x*-2=-1<|x==1.
t=x"-2=2 X=12

Co f’(t)>0<:>t=x2—2>2<:>x<—2v X>2.

Bang bién thién:
X |-o0 -2 -1 0 | 2 +00
Y - - 0 -

Ham s g (X) dong bién trén (—2; O) Vay C sai.

A X +1 N .7 . A ~? \ < A g AN
Chohamso y = 2 SO cac gia tri tham s6 m dé dwong thang y = X+m ludn cat d6
X

thi ham s0 tai hai diém phan biét A, B sao cho trong tam tam gidc OAB nam trén
duong tron X +y? -3y =4 1a
A 1. B. 0. C. 3. D. 2.
Loi giai
Chon D
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Phuong trinh hoanh d¢ giao diém : :—-HZL =X+me x*+(m=-3)x-2m-1=0(*)

Theo yéu cau bai toan : (*) phai ¢6 hai nghiém phan biét khac 2

A>0
< m?+2m+13>0,Vm
4+(m—3)2—2m—1¢0

Goi A(X;Y;),B(X,;Y,) suy ra G la trong tdm ctia tam gidc OAB :

G(lerx2 ; y1+y2j:G(x1+x2;x1+x2+2mJ:G(3—m;3—m+2mj:G(3—m_3+mj

b

3 3 3 3 3 3 3 3
3-mY) (3+m) _(3+m m=-3
Theo yéu c‘éubéitoén:( J +( j —3( j:4<:>2m2—9m—4520<:> 15.
3 3 3 mzz
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