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CUC TRI HAM HQP VA HAM LIEN KET

Dang 1: Cuec tri f(x), f(u),... biét cac a6 thi khong tham sé6 (Khong GTTPD)

Cau 1. Cho ham s6 y = f(x) c6 db thi nhu hinh bén dudi. Ham s6 y = f(x?2) c6 bao nhiéu diém cuc trj?
Yy

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

Léi giai
Goix = a, voi 1 < a < 4 1a diém cuc tiéu caa ham s6 y = f(x)
Tir d6 thi ta c6 bang bién thién cua ham s6 y = f(x) nhu sau

X |—o0 0 a +00

S'(x) + 0 - 0 +

f(x) / \ / h

Tacoy = f(x?) =y = 2x.f"(x?)

Choy' = O(:[f(z)— \x —OO=>[ \/C—l,véi1<a<4

Bang bién thién caa ham s6 y. = f(xz)
I s ~a 0 Ja +00
V' - 0 + 0 - 0 +

T e~

Vay ham sb y = f (x?) ¢ 3 cuc tri. ‘
Cau 2. Cho ham s6 bac bon y = f(x) ¢6 do thi nhu hinh bén.
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S6 diém cyc tri cua ham s6 g(x) = f(—x2 + 2x) la
A. 5. B. 3. C.7.

Loi gidi
Taco: g'(x) = (—2x + 2)f'(—x? + 2x).
x=1

—2x+2=0

bit h(x) = —x? + 2x.
h'(x) = —2x+ 2.
hM(x) =0 x=1.
Bang bién thién:

)= —x2+2x =qa,a € (-2;-1)
9'(x) = (:[f'(—x2+2x)=0® —x*+2x=b,b € (-1;0) -
“x2+2x=c,ce (1,2

X |-z 1 +o
(%) f 0 -
nx)| _— : T~

Tir bang bién thién, ta suy ra:
+ Phuong trinh: =x2 + 2x = a,a € (—2; —1): ¢6 2 nghiém don.

+ Phuong trinh: =x2 + 2x = b, b € (—1;0): ¢6 2 nghiém don.
+ Phuong trinh: —x2 + 2x = ¢,c € (1;2): v0 nghiém.
Suy ra sé diém cuec tri cua ham sé g(x) = f(—x2 + 2x) 1a 5.

Cau 3. Cho ham s y = f(x) lién tuc trén R va c6 d6 thi nhu hinh v& bén. Hoi ham sé y = f(f(x)) c6

bao nhiéu diém cuc tri?
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U |
2 4

o

A6 B. 8. C.7. D.9
Loi giai
Chon D
! —_ O
Taco:y' =f'(x).f'(f(x)) =y =0 f'(x).f'(fx) =0 & ;’E)Ji)(x)) —0
x=a€ (1,2 f(x) = a€(1;2)
Laico f'(x) =0 [x =2 f(f()=0e|f(x) =2
x=be€(2,3) f(x)=b€(2;3)

Quan sat do thi ta thiy phuong trinhf (x) = a;f(x) = 2;f(x) = b c6 tongtat ca 6 nghiém phan biét khac
cac nghiémx = a; x = 2; x = b. Tu d6 suy ra phuong trinh y’ = 0 ¢6 9 nghiém don phan biét. Suy ra
ham sb d& cho c6 9 diém cuec tri.

Cau 4. Cho ham s6 f(x) = ax3 + bx? + cx +d ¢6 d6 thi nhu hinh bén dudi.

yA
2 (0] ;
S6 diém cyc tri ciaham s6'y = f(—2x2 + 4x) la
A3 B. 4. C.2. D.5

Lo gii

Chon D
Quan sat d6°thi £(x), ham sb c6 hai diém cuc tri x = —2; x = 0 vi vay f'(x) = 3ax? + 2bx + cc6 hai
nghiém x = —2; x =0 nén f'(x) = 3a(x + 2)x.
Ta co:

y' = (—4x +4)f'(—2x? + 4x) = 3a(—4x + 4)(—2x? + 4x)(—2x% + 4x + 2)
y' = —48ax(x — 2)(x — 1)(x? — 2x — 1) ddi dau khi qua cac diémx =0;x = 2;x = 1;x = 1 £+/2.
Vay ham sb da cho c¢6 5 diém cuc tri.

Cau 5. Cho ham s6 y = f(x) xac dinh va c6 dao ham f'(x) trén tap s6 thuc R. D6 thi ham sé y = f'(x)
cho nhu hinh vé bén.
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3

?j y=f(z)
1 19) 1 1

Ham s6 g(x) = f(x? + x + 2) ¢6 diém cyc dai 1

A x=1. E.xZ—%. C.xZ%. D.x = <2.

Loi giai
Chon B
g'(x)=Qx+1f"(x*+x+2).
Cau 9. Cho ham sb bac ba y = f(x) c6 d6 thi nhu hinh vé bén duéi. Tim s6-diém cuc tri caa ham sb
g(x) = f(—x* + 3x).

A 5. B. 4. C.6. D. 3.
Loi gidi
Chon A
g (x) =(—x?+3x).f'(—x% +3x) = (-2x + 3)f'(—x? + 3x).

—2x+3=0 x=23

2
frx2+30=07 | (230 =0
Xét phuong trinh f"(=x2 + 3x) = 0. Dya vao d6 thi ham s y = f(x), tathdy f'(—x%> +3x) =0 &

Tacdg'(x) =0 (—2x+3)f'(—x*+3x) =0 [

x=0
=0 x=3
[—x2+3x=O <=>i=3 o |y = 3017
X X = 317
=
Bang bién thién ham sb g(x) = f(—x? + 3x).
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2 3 5
oo 3-VIT S 3 3+ V17

g'(x) + 0o - o0 + 0 — 0 4+ o -

HZAVAVAN

Nhin vao bang bién thién, g’(x) = 0 ¢ 5 nghiém phan biét va g’ (x) ddi dau-khi qua cac nghiém nay nén
ham s6 g(x) = f(—x?2 + 3x) ¢4 5 diém cuc tri.

Cau 10. Cho hamsé y = f(x) c6 dao ham f’(x) trén R va do thi caa ham sé y = f’'(x) nhu hinh v&. Ham
50 g(x) = f(x? — 2x — 1) dat cuc dai tai gia tri nao sau day?

Yy
Zr
=2
—4
A x=2 B.x=0 Cx=-1 D.x=1
Loi giai
x=1 x f ?l-l
Tacdg'(x) =(2x=2).f'(x?*—2x—1).Chog'(x) =0 [x?-2x—-1=-1& x:_
5 _ x=2
xc—2x—1=2 .
x=3
Ta c6 bang bién thién
X 1 0 1 2 3
Dua vao bang bién thién, ta thiy ham sé dat cuc dai tai x = 1.
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Cau 11. Cho ham sé y = f(x) c6 dao ham lién tuc trén R va £(0) < 0, déng thoi d6 thi ham séy = ' (x)
nhu hinh vé bén dudi
ya

53

—2/ -1 1

S6 diém cyc tri cua ham s6 g(x) = f2(x) la

A 1. B. 2. C.3. D. 4.
Loi giai
Chon C
\ A . , x=-=2
Duya vao d6 thi, taco f'(x) =0 & [x = 1(ng kép)
- 0
Bang bién thién caa ham sé y = f(x)
X | -0 -2 0 1 +00
f' - 0 + ’ +.0 +
7
f —
y=0
gy A0
x=-=2
, { = theoBBT f(x) =1 hi€m ké
Xétg'(x) = 2 (f (x); g'(x) = 0. ];C((;C)): 0 = i x :(Z%al< T2)ep)'
x =b(b>0)

Suy ham g(x) = 0 ¢6 3 nghiém don.
Vay ham sb g (x) c6 3 diém cuc tri.
Cha y: Dau cua g'(x) duoc xac dinh nhu sau: Vi du chon x = 0 € (—1;b)
theo do thi f7(x)
ex=0 - f£'(0)>0.(1)
® Theo gia thiét £(0) < 0. (2)
Tu (1) va (2), suy rag’'(0) < O-trén khoang (—1; b).
Nhan thdy x =—2; x ='a; x = b |a cac nghiém don nén g'(x) d6i dau khi qua cac nghiém nay. Nghiém
x = 1 langhiém kép nén g'(x) khong doi dau khi qua nghiém nay.

Cau-13. Cho ham s y = f(x). Biét rang ham s y = f'(x)lién tuc trén Rva c6 dd thi nhu hinh v& bén.
Hoi ham s y = f(5 — x2)c6 bao nhiéu diém cuc tri?
)

-4 0 \/4 T

DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 7
Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Ping Viét Dong




ST&BS: Th.S Pang Viét Pong Truwong THPT Nho Quan A On thi TN THPT 2020

A 7. B. 9. C. 4. D. 3.
Loi giai
x=0 x=0
C ol o ci(E 2 5—x%2=-4 x ==+3
Tacoy = -2xf'(5—-x%) & E_2=1 Al IV
5—x2=4 x = =1
Tacd BBT
X —0 -3 -2 -1 0 1 2 3 +
-2X + |+ | + [ + 0 - | - I -
y' - 0+ 0 - 0 + 0 + 0 - 0 + 0 -
J’ \4 . 4 v v
» A A IS

=ham s6 y = f(5 — x%)c6 7diém cyc tri.

Cau 16. Cho ham s6 y = f(x). Ham sé y = f'(x) c6 db thi trén mot khoang K nhw hinhvé bén.
yA

Xy 0

X2 X3
[ ‘\_,_/A\ >
x

Trong céc khang dinh sau, c6 tat ca bao nhiéu khang dinh dling ?
(I). Trén K, ham s6 y = f(x) c6 hai diém cuc tri.
(I1). Ham sé y = f(x) dat cuc dai tai x5.
(I11). Ham s6 y = f(x) dat cuc tiéu tai xy.
A. 3. B.O. C. 1. D. 2.

Loi giai
Chen D

Dua vao db thi cua ham'sé y = f'(x), ta cd bang xét dau:

X ‘ e X, X, X, +00

¥A 3

f'(x)’ =1 0 [a o | =] 00 | =

Nhu vay: trén K, ham sé.y = f(x) c6 diém cuc tiéu 1a x; va diém cuc dai 12 x,, x5 khong phai 1 diém
cuc tri‘caa ham so.
Cau 17. Choham so y = f(x) lién tuc trén R va c6 d6 thi nhu hinh Vé.
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Hoihamsdy = f(f(x)) c6 bao nhiéu diém cyc tri ?
A7 B. 9 C. 6 D. 8
Loi giai
Chon B
Tacoy = f'(f(x)).f'(x)

" f'(x) = 0(1)

STy o e [f’(f(X)’) =0(2)
Dua vao do thi trén ta thay
+¢6 3 nghiém phén biétx; <x, =2<x3; <3

f(x)=x,€(12)
tol|lfk)=x,=2 .

f(x) =x3 €(2;3)
Phuong trinh f(x) = x; € (1;2) ¢6 2 nghiém don phan biét
Phuong trinh f(x) = 2¢6 2 nghiém don phan biét
Phuong trinh f(x) = x5 € (2;3) c62 nghiém don phan biét.
Vay ham sb da cho c6 9 cuc tri.
Cau 18. Cho ham s f(x) xac dinh trén R va c6 d6 thi £’ (x) nhu hinh vé. Him s6 y = f(x? — 4x + 1) ¢6

may diém cuyc tri
yA

A.5. B. 4. C.3. D.2
Loi gidi
Chon C
Tacoy=f(x?2—4x+1)=>y = Q2x —4).f (x? — 4x + 1).
=2 x=2

2x—4=0 x
y’=0=>[, 2 _fy 4 1) = @\x2—4x+1=—2=> x=1x=3.

flE8 =+ D=0 gyr1=1 |x=0ix=4

Quan sat d6 thi ham s6 f'(x) ta c6 f'(x) ddi dau qua x = 1 nén ham sé y = f(x) c6 mot cyc tri tai x =
1.
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Ma x = 1, x = 3 la nghiém kép, con cac nghiém con lai la nghiém don nén ham s6 y = f(x? — 4x + 1)
c6 3 cuec tri.

Cau 19. Cho ham s6 bac nam y = f(x) c6 d6 thi y = f'(x) nhu hinh bén. Sé diém cuc tri ctia ham sb
g(x) = f(x* +3x?%) la

Ay
o) 4N ;
A. 4. B. 7. C. 6. D. 11.
Lo gii
Chon C
Tacd g'(x) = (3x2 + 6x). f'(x3 + 3x2).
broN 3x2+6x=0
gkx)=0e

f'(x3+3x%) =0
[TPhuong trinh
3x2+6x=O=>[x:O .
x = —2
[TPhuong trinh
x3+3x2=a<0
x3+3x2=0
x3+3x2=14
) x3+3x3=b>14
Tathay: x3 +3x2 =0 x?(x+3) =0 x =0;x = -3
Vax3?+3x?2=4ox-1DK+2)2=0sx=1x=-2.

Ham s6 h(x) = x* + 3x% ¢6 h'(x) = 3x* +6x. =0 & [i _ 82.
Bang bién thién caa ham h(x):

ff(x3+3x?)=0¢&

T |—oco -3 -2 0 1 +o0
T T
W@+ o0 - o T
] 4 I +o00
I

Dua vao bang bién thién cua ham h(x), ta cé

Phuong trinh x3 +3x%'= a < 0 ¢6 duy nhat mot nghiém x, < —3.

Phuong trinh x3 + 3x2 = b > 4 ¢6 duy nhat mot nghiém x, > 1.

Do d6, phuong trinh g’ (x) = 0 ¢ bén nghiém don phan biét va hai nghiém boi ba nén ham sé y = g(x)
c6 6 diém cyc tri.

Cau 22. Cho ham s6 y = f(x) c6 dao ham trén R va c6 do thi 1a duong cong nhu hinh vé
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Ay

Piat g(x) = 37 (f(x)) + 4. S6 diém cyc tri caa ham sb g(x) la
A 2. B. 8. C. 10. D. 6.
Loi gidi

Chon B

g'(x) =37 (f(x)). f'(x).
, B f(x)=0
g'(0) =0 3f(F(x).fi(x) =0 & f}ﬁf(%)):—oo o fch)::oa’ (2<a<3).
x=a

f(x) = 0 c6 3 nghiém don phan biét x;, x,, x5 khac O va a.

Vi2 < a < 3nénf(x)=a co 3 nghiém don phan biét x,, x5, x; Khac x4, x5, x3, 0, a.

Suy ra g'(x) = 0 c6 8.nghiém don phan biét.

Do d6 ham s6.g(x) = 3f(f(x)) + 4 c6 8 diém cuc tri.

Cau 24. Cho ham s6 y = f(x) c6 dao ham trén tap R. Ham sé y = f'(x) c6 dd thi nhu hinh bén. Ham sb
y = f(1'=«x?) dat cyc dai tai cac diém

A
1\ 3 >,
A x=-1 B.x =3. C.x=0. D.x = +2.
Loi giai
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Chon D

x=0
x=+V2 .
x%2=-=2()

x
Tacdy = —-2xf'(1—x2),choy’' =0 -2xf'(1-x?) =0 \1 —
1

-1
3

2 X O
T
—

2
2
Bang xét dau ca y':

X ‘ '\/E 0 \/E

y" + 0 - 0 + 0 -

Dua vao bang xét dau, ta thiy ham s dat cuc dai tai x = +v/2.
Cau 26. Cho ham s6 bac bén y = f(x) c6 d thi nhu hinh bén dudi.
Y

PN 0

A

y = flx)

S6 diém cyc tri cua ham s6 g(x) = f(x3 — 3x%2 +2) la

A. 5. B. 3. C.7. D. 11.
Loigiai
Chon C
x=a<-2
Tir d6 thi ham sé y = f(x) tasuy raf'(x) =0 \x =b e (-2;2).
xX=c>2

Xét ham s6 g(x) = f(x3 — 3x2+ 2).
Tacd g'(x) = (3x* — 6x)f'(x® = 8x2 + 2).
x=0vx=2
' 3x2—-6x=0 x}=3x?+2=a<-2 (1)
g(X)=0<=[f,(x3_3x2+2):o‘: x3—3x2+2=b€(-2;2) (2)
x3=3x2+2=c>2 (3)
Xét ham s6 h(x) = x3 —3x? + 2.
Taco h'(x) = 3x2% — 6x.

R =0e[tT)

Bang bién thién cua ham s6 h(x) nhu sau:

X —a0 0 2 +a0
H(x) n 0 - 0 +
’ +0
h(x) / \ /
—a0 72

Duya vao bang bién thién ta thay:
Phuong trinh (1) ¢6 1 nghiém x; < 0.
Phuong trinh (2) ¢6 3 nghiémx, < 0,0 < x3 < 2, x, > 2.
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Phuong trinh (3) ¢6 1 nghiém x5 > 2.

Mat khéc, cac nghiém nay khéng trung nhau.

Viy phuong trinh g’ (x) = 0 ¢ 7 nghiém don. Suy ra ham s6 g(x) = f(x3 — 3x2 + 2) ¢6 7 diém cuc
tri.

Cau 27. Cho ham séy = f(x)xéac dinh va lién tuc trénR, c6 dd thi ham séy = f'(x)nhu hinh Vé.

ry

= f'(z)

p

Hoi ham s6 y = f(v/1+ sinx — 1) ¢6 bao nhiéu diém cuc dai trén'khoang (=2m; 2m)?
A 4. B. 1. C.3. D.7.
Loi gidi

ChonC

Tir d6 thi ciia han sé y = f'(x), ta c6 bang bién thién ctia ham s6 y = £(x) nhu sau
T |—oc —1 0 2 +00
Y - 0 + 0 - 0 +

NSNS

Xét ham s6 g(x) = (V1 +sinx — 1).
Taco: g'(x) = (VI +sinx — 1)’.f’(\/1 +sinx —1) = ———f'(VI+sinx — 1).

2V1+sinx
cosx=0
gx)=0e { f'(NI+sinx —1) =0.
Sinx¢;1
— x =—+kn
cosx =0 @{ 2 o x="+k2m,
sinx # —1 #=——+k2n
Vi+sinx—1=-1 sinx = -1 (loai)
D{f’(vl+sinx—1)=0® Vi+sinx—1=0  )|sinx=0
sinx # —1 VIitsinx—1=2 sinx =8 (loai)
sinx # —1 sinx + —1

o sinx =0 & x = km.
Vi x € (—2m; € 2m) nén ta c6 cac nghiém théa mén g'(x) = Ola
3 T
X, = —7;x2 =—-m;x3=0; x4, = E; Xs = T.
Bang bién thién caa ham sé y = g(x) trén khoang (—2m; 2m)
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3

3 T 3
9 -7 ) 0 T 5 27

T —27

=

y - - + 0 -

0 + 0 I+ o I+
Tir d6 suy ra ham s6 y = g(x) c6 3 diém cuc dai.

Cau 28. Cho ham s6 bac bén y = f(x)c6 do thi nhu hinh dudi. Sé diém cuc tri cua ham sé g(x) =
f(x*—8x%2+1)la

A.5. B. 3. C.o. D. 11
Léi giai
Chon C
Tacd: g' (x) = (4x3 —16x)f(x* —8x%2 + 1)
x=0
59 (x)=0 (4x®—16x)f(x*—8x2+1) =0 [x =%2
f'(x*—8x2+1)=0(1)
bat t = x* — 8x2? + 1. Khi d6(1) tré thanh f' (t) =0
Dua vao do thi ham sé trén suy‘ra ham sé y = f(t)c6 3 cuc tri= f' (t) = 0c6 3 nghiém don
ti, by, t3(ty <t, <t3).Voit; <—-15;-15<t,<1;t;>1

Xéthamsoy = x* —8x2+1 =y =4x—16x=>y' =O<:>[x:O

x==2
BBT:
X — o0 -2 0 2 =+ o0
¥ - o + 0o - 0 =
1 + W

N S

Duya vao bang bién thién ta thiy

Ung voi'nghiém t; < —15ta khéng nhan dwoc nghiém x ndo, —15 < t, < 1ta dugc 4 nghiém x,t; > 1ta
duoc 2 nghiém x suy ra phuong trinh (1)c6 6 nghiém don

Viy g’ (x) = 0c6 9 nghiém don =ham sé g(x) = f(x3 + 3x%)c6 9 diém cuyc tri

Cau 29. Cho ham s6 y = f(x) c6 tap xac dinh 13 D = R va c6 db thi nhu hinh v& bén dudi, dao ham xac
dinh trén R. Hoi ham sb y = f(f(x? — 1)) c6 bao nhiéu diém cyc trj?
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21 - y = f(z)
|
I
—1 L\ 2
y AV
A |
1 -1
I
A.13. B. 12. C. 15. D.11.
Lo giai
Chon A
Xétham sé:y = g(x) = f(f(x2 — 1)) = g'(x) =2x. f'(x? — 1).]”’(jf(x2 — 1)).
x=0

g@) =2x.f'(x*—-1).f(fx2-1))=0e [ (x? =1) =0(1)..
f'(fx?*=1))=0(2)
x2—1=-1 x>=0
*\/6i phuong trinh (1), taco: f'(x2 —1) =0 & \xz —_1=1 & |x=+V2.
xz -1=2 X = i\/g
f(x*—1) = -1(3)
=V/6i phuong trinh (2), ta co: f'(f(x?2 — 1)) =0 |f(x? - 1).= 1(4) .

(x* =1) = 2(5)
x2=1=2 x = +3
*\/6i phuong trinh (3)f(x2—1)=—1<:>\x2—1=ae(—1;0)=> x=+/I+a
x?—-1=b<-1 x*=b+1<0
W =<1 [x2=c+1<0

xz—l—dE(Ol) x—+\/1+

2—1—g€(12) x == '

2 —1=h>2 x_+\/1T
2 —

*\/6i phuong trinh (4) f(x2 — 1) =1 &

x—=1=1
*\/6i phuong trinh (B)f (x> —1) =2 & x2—1=k<—1@\ 2—k+1<0.
x2—-1=1>2 x =+V1+1

Vay x = 0; x = £V2; &1 + a; £V1 + d; £,/1 + g; V1 + h; £V1 + [ la cac diém cuyc tri.
Cau'30. Cho-ham s6 y.= f(x). Po thi ham sé y = f'(x) nhu hinh bén duéi

E
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Ham s6 g(x) = f(VxZ + 4x + 3) c6 bao nhiéu diém cuyc tri?
A 5. B. 3. C.2. D.7.
Loi gidi

Dua vao db thi ta c6 bang bién thién caa ham sé y = f(x).

X —0 -1 1 3 +00
/() -0 £ 0 -0 4
400 —+00
/() \ e ~.
p ’ — +2 TN
Taco(g(x)=f(Vx2+4x+3)='g(x)—ﬁ-f( X2 +4x +3).
Cho a'(x) = 0 x+2=0
09'(x) = ‘:[f'(m):o
x+1=0 x+1=0 x=-1
@\/m=1@\x2+4x+2=0(= x=-2%+2
/x2+4x+3:3 x2+4x—6:O xZ—Zim

Vi g'(x) = 0 ¢6 5 nghiém boi 1é nén ham s g(x) = f(VxZ+ 4x + 3) c6 5 diém cuc tri.

Cau 33. Cho ham s6 bac bon y = f(x)€6.do thi nhu hinh v& bén. Ham s6 g(x) = f(x3 + x?) ¢6 bao nhiéu
diém cuec tr1?

vyt

O I~ 1

4%

A. 5. B.11. C. 4. D. 6.
Loi gii
Tacd g'(x) = (3x% + 2x)f'(x3 + x?)

g =0 Bx2+2x)f'(x>*+x?)=0 3x2+ 2x = 0(a)

7l +x2) = 0b)

x; =0
(a) & \ 2
X, =—35
273
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T dd thi ta co:

x3+x?% = 1(1)
D) S| oy 2]

x°+x*=1(2)

x3+x% ~25(3)
Ta thay cac phuong trinh (1), (2), (3) déu c6 mot nghiém thuc don khong trung nhau va déu khong triing
nghiém x;, x,. Vay phuong trinh g’(x) = 0 ¢6 5 nghiém thuc don phéan biét do d6 ham sé g(x)cd 5 cuc
tri.

Cau 34. Cho ham s6 y = f(x) lién tuc trén R, ¢6 3 cuc tri va c6 do thi nhu hinh v&.

by
\/ O ;
Tim s6 cyc tri cia ham s6 y = ( ! )
0 cyc tri cu 0y =G
A. 3. B. 0. C. 1 D.2
Loi giai
y
n /1
T 0 b i) 1‘1-7_
I
I
Tap xac dinh: D = R\{1}.
s ()
Y Z3e-nr ! \emne)
1
G-z <0V
=0 - ( ! ) 0 ! 0 (VN) 14—
y 36— (G- D2 G172 o >
1
[CE
Choa>1+ ! => b= ! >
N N R
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-1 1 -1
v =305 f ((a— 1)2) =3@_pz /=<0

Ta c6 bang bién thién:

T —00 1-—

AN N

Dua vao BBT ta c6 ham s6 c6 2 diém cuc trj.

Cau 37. Cho ham s6 bac bén y = f(x)co6 @6 thi nhu hinh bén.
vk

WAV

S6 diém cyc tri cua ham s6 g(x) = f(—x3 — 3x2 + 4)la
A. 5. B. 3. C. 7. D. 11.
Loi gidi
Chon C
+)Taco g'(x) = —(8x? + 6x)f'(—x3 — 3x? + 4).
x=0;x=-2(1)
3x2+6x=0 x3+3x2=4—-a,a<0(2)
Fr(-x3—3x2+4)=0" |x3+3x2=4—b,0<b < 4(3)
x3+3x2=4—c,c>4(4)

neng'(x) =0 [

+) Ta c6 (1)c6 hai nghiém don la x; = 0,x, = —2.
+) Xéthamséy = x3 #3x%c6 y'(x) = 3x2+6x =0 & [i f ‘i

o
BBT:
8 . -3 —92 0 1 +oa
' 4+ 0 — 0 -+
—+o0
4 4
u \
0 0
— 00

Duya va0 bang bién thién ta nhan thay:

+ Phuong trinh (2)c6 mot nghiém duy nhat 12 x; > 1.

+ Phuong trinh (3)cé ba nghiém phan biétla -3 < x, < -2 < x5 < 0 < x4 < 1.

+ Phuong trinh (4)cé mot nghiém duy nhat la x, < —3.

Viy g'(x) = 0c6 7nghiém lap boi 1é do d6 ham sé g(x)cod 7diém cuc tri

Cau 38. Cho ham s6 y = f(x)lién tuc va c6 dao ham trén [0; 6]. B4 thi cua ham sé y = £ (x)trén doan [0
: 6]duoc cho boi hinh bén dudi. Hoi ham sé y = [f(x)]? + 2019¢6 tdi da bao nhiéu diém cuc trj trén doan
[0; 6].
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_1;‘ &
y=f'(x)

{3\%/4v_r

A 7. B. 6. C. 4. D. 3.
Loi giai
Chon A
A I — ! . I — f(x) = O
Tacoy =2f(x)f'(x);y' =0 F(x) = 0
. ) x =1
Tur do thi cua ham s6 y = f'(x)trén doan [0;6]suy ra f'(x) =0 & \x =8
x =25
Bang bién thién caa ham s6 y = f(x)trén doan [0; 6]:
x |0 1 3 5 6
f'(x) + 0 — 0 + 0 u
\ VAZO

Tir bang bién thién suy ra phuong trinh £ (x)= 0c6 téi da 4 nghiém phan biét trong [0; 6]1a x; € (0; 1),
x, € (1;3), x5 € (3;5), x, € (5;6).

Vay ham sé y = [£(x)]? + 2019¢6 t6i da 7 diém cug tri trén doan [O; 6].

Cau 41. Cho ham s6 y = f(x) lién tuc trén.R va d6 thi ham s6 y = f(x) nhu hinh v&.

y

=3 -2 -1 0 1 2 3 4 5 6 7 \ 8 9
-1

S6 diém cuc'tri cua ham s6 y = 202070 ™1 |3
A. 13. B. 12. C. 10. D. 14.
Loi giai
Chon B
Xét ham s6: g(x) = 202070 ®)-1 T3 c6:
g'(x) = 202070~ 1n2020.[F(f(x) — 1)) = f'(x). f'(f(x) — 1).20207F®-D 2 020.
f'(x) =0(1)

9@ =0e 41y~ 1) = 0(2)
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Tir d6 thi ham sé y = f(x) ta thdy (1) c6 tap nghiém S = {—1; 1; 3; 6}, c4c nghiém nay déu 1a nghiém boi
€.
fx)-1=-1 [f(x)=0(3)
, _ (x)-1=1 (x) =2(4)
ffe)-1D=0e ;(x)—1=3 < ;(x)=4(5)
f(x)—1=6 f(x)=7(6)
(3) ¢6 1 nghiém don khong thudc S va 1 nghiém boi chan x = 3.
(4) c6 5 nghiém don phan biét khéng thudc S.
(5) ¢6 1 nghiém don khong thudc Sva 1 nghiém boi chian x = 6.
(6) c6 1 nghiém don khong thudc S.
ChU ¥ rang cac nghiém cua (3), (4), (5), (6) 1a khac nhau nén tir cac nhan xét trén suy ra phuong trinh
g'(x) = 0 c6 tit ca 12 nghiém, cac nghiém nay déu 1a nghiém don va nghiém bdilé: Do d6.s6 diém cuc
tri cia ham sé y = 202070 ™)-1) 13 12,
Cau 42. Cho ham séy = f(x) xac dinh trén R, ¢ d6 thi £ (x) nhu hinh v&. Ham s6 g(x).= f(x3 + x) dat
cuc tiéu tai diém x,. Gié tri ctia x,, thudc khoang nao sau day?

Yy
y = f(x)
S ___
o / L\
\/ "
1
A. (1;3). B. (—1;1). C. (0;2). D. (3; +o0).

Léi gii
Chon B
Taco: g'(x) = f'(x3+x).(Bx2+ 1)
3 +1=0 (1)
Cho: g'(x)=0< ;
f’(x +x)=0 (2)
D& thay (1) vé nghiém.
Tir dd thi ham 58,y = f(x) tathiy f'(x) = 0 & [* g
4 3 4+ =0 [x(x2+1)=O x=0
v %
2'1},(2)(:)[x3+x=2(:) (x—1D*+x+2)=0 [x=1
Vé6ix <0,tacox®+x<0=f'(x3+x)<0=g'(x) <O.
V6io<x<1,taco:0<x3+x<2=f'(x3+x)>0=g'(x) >0.
V(’yix>1,tacé:gc3+x>2zf’(x3+x)<0zg’(x)<0.
Vay ta c6 bang bién thién caa ham g(x) nhu sau:
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r |—00 0 1 +o0

g'(z) - 0 + 0 -

ol SN

Vay ham sb g (x) dat cuc tiéu tai diém x, = 0 € (—1; 1).

Cau 43. Cho ham so y = f(x) ¢6 d6 thi nhu hinh V&. Biét tat ca cac diém cuc tri cua ham so'y = f(x) la
—2:0;2;a;6 V6i 4 < a < 6.Sb diém cuc tri ciaham sé y = f(x — 3x2) Ia

I

Y

-2 0 2 7! ‘ﬁ T
y = flz)

A. 11. B. 8. c.o. D. 7.
Loi giai
Chon A

Luu y: S6 diém cyc trj ciia ham sb da thic lién tuc trén R 13's6 nghiém don hodc nghiém bdi bac 1é cua
phuong trinhy’ =0
Taco: y' = (6x> —6x).f'(x® — 3x2)

y' =0 6x5 — 6x = 0(1)
f'(x®—3x2) =0(2)
x=0
e [x ==+1
x® —3x2=-2
x6—3x2=0
2o |x6-3x2=2 (%)
x6—3x?2=aqa
x®—3x2=6
t3 -3t =-2(3)
t3 —3t=0(4)
biat t = x2(t = 0),khid6 ta thu(2)  |t3 — 3t = 2(5)
t3 — 3t = a(6)
t3 -3t =6(7)

Nhan thay, véi mdi t > 0 1a nghiém ctia mot trong cac phuong trinh tir dén ta thu dwoc hai nghiém x
tuong tmg dbi nhau, véi t = 0 ta dugc nghiém kép x = 0.

Do d6 ta chi quan tdm nghiém t > 0O,

Xét ham s6 g(t) = t3 — 3t c6 d6 thi nhu hinh V& sau:
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3| Y

Tir d0 thi ta thay:

Phuong trinh (3) ¢ nghiém kép t; = 1, trudng hop nay ta khdng c¢é cuc tri.

Phuong trinh (4) c6 mot nghiém 1 < t, < 2, trudng hop nay ta dugc 2 diém-cuc tri:

Phuong trinh (5) ¢6 mot nghiém t, = 2, truong hop nay ta duge 2 diém curc tri.

Phuong trinh (6) véi 4 < a < 6 ta dugc mot nghiém t, > t; = 2, ta duoc 2 diém cuc tri.
Phuong trinh (7) véi a < 6 ta dugc 1 nghiém t5 > t,, trudng hopnay ta duoe2 diém cyc tri.
Vay téng cong ta dugc 11 diém cuc tri.

Cau 45. Cho ham s y = f(x)c6 dao ham trén R. B thi ham s6 y = £’ (x)nhu hinh v& bén dudi.

A
hd

/ ’ \/ il
Ham s6 g(x) = f(¥x2'= 90x + 2021)c6 bao nhiéu diém cuc trj ?
A7 B. 4. C. 6. D. 5.

Loi giai

/ﬂ Ol b c d X
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xX=a
+Duyavaoddothihamséy = f'(x),taco: f'(x) = 0 & i z IC)(trongd()a <0< b < ¢ < dvax = blanghiém
x=d
boi chiin)
x <43
x =47

Ham s6: g(x) = f(vxZ — 90x + 2021), véi diéu kign: x? — 90x +2021 2 0 & |

Taco: g'(x) = %.f’(\/ﬂ — 90x + 2021)
x =45
2 _ F —
+g'(x)=0> [ZX—90=O & jx2—38x+§82122d diéu kién nén loai
gx f'(VxZ—90x + 2021) = 0 < | V¥ X (do diu kig a
Vx2 —90x + 2021 = ¢
Vx2 —90x + 2021 =d
nghiémx = 45 va vi a < Onén phuong trinh vx2 — 90x + 2021 = av6 nghiém)
Vx2—90x +2021=b [(x—45)>—4=D*> [x=45%\4%D?
© |Wx2=90x+2021=¢c © [(x —45)* -4 =? © |x = 45+ V4 + 2.
VxZ—=90x +2021=d |(x—45)*-4=d* |[x=45++4+q2
Trong cac nghiém trén, nghiém x = 45 % /4 + b2la nghiém boi chan. Do dé ham s chi dat cyc tri tai
cac diém c6 hoanh dd 1a x = 45 + V4 + c2va x = 45 + /4 + d2.
Vay ham sb g(x) = f(vxZ — 90x + 2021 )c6 4cuyc tri.
Cau 48. Cau46. Cho ham sb y = f(x)c6 d6 thi nhu hinh v&. Biét tat ca cac diém cuc tri ciia ham séy =
f(x)la—2;0;2;a;6 voi4 <a <6.

YA

S6 diém cyc tri ciaham sé y = f(x° — 3x2) la
A.8. B. 11. c.o. D.7.
Loi gidi
Chon C
g(x) = f(x® —3x?).
g'(x) = (f(x® = 3x%)) = (x® — 3x2)". f'(x® — 3x?) = (6x° — 6x)f"(x® — 3x2).
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x=0
x ==x1
6 - 3x2=-2(1)
6x5—6x=O 6 2 —
y =0 (6x>—6x)f'(x*—3x?)=0& f’(x6—3x2)—0=) —3x2=0(2)
- 6 - 3x2=2(3)
6 —3x%2 =a(4)
x® —3x%2 =6(5)
x6—-3x?2=-21) e x-3x?+2=0ox*=1o x = +1.
6 2 — x2=0(x) _[x=0
x° —3x —O(2)(=>[x4:3 (:[x:i%.

x6—-3x2=2(3) 2 x¢—-3x2-2=0x2=2 o x = +/2.
Ta xét bang bién thién ciia ham sb:
y = h(x) = x® — 3x?
x=0=h(0)=0
y=h'(x)=6x’-6x=0e|x=-1= h(-1) =-2
x=1=>h(1)=2
x | —o -1 0 1 +00
A - 0 - 0 - 0 -

h +x\-2/ 0 \-2 /+ac

Tir bang bién thién ta suy ra phuong trinh x6~ 3x2 = a(4) c6 mot nghiém biét khac {0; —1; 1} va khac
nghiém cua phuong trinh (2); (3)

Phuong trinh x® — 3x2 = 6(5) c6 hai nghiém phan biét khac {0; —1; 1} va khac nghiém cua phuong trinh
(2); (3); (4). Tacd thé 14y nghiém gan'dung nhu sau:

x6-3x?=605) o x—3x?-6=0x’=mm=~5547,me (5,6) & [x=\/ﬁ
x = —/m
o [x ~ 2,355
x ~ —2,355
<x?<
e M s
m =~ 2,355
Vay y' = g'(x) =0 co:
+) 2 nghiém bang'x = 1 = x = 1 khong 1a diém cuc tri.
+) 2 nghiém bang x = —1 = x = —1 khong 1a diém cuc tri.
+) 3 nghiém bang x = 0 = x = 0 1a 1 diém cuec tri.
+) 1 nghiém bang x = —3/3 = x = —V/3la 1 diém cuec tri.
+) 1 nghiém bang x = V3 = x = V3la 1 diém cyc tri.
+) 1 nghiém bang x = vm = x = v/mla 1 diém cuc tri.
+) 1 nghiém bang x = —/m = x = —/mla 1 diém cuc tri.
+) 1 nghiém bang x = V2 = x = /2la 1 diém cuyc tri.
+) 1 nghiém bang x = —V2 = x = —/2la 1 diém cyc tri.
+) 1 nghiém x; va x; € (—/m; —vn) = x,1a 1 diém cyc tri.
+) 1 nghiém x, va x, € (vVn;vm) = x,1a 1 diém cyc tri.
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Viy c6 tat ca 9 diém cuec tri.

Cau 49. Cho ham sé y = f(x) c6 bang bién thién nhu sau
Yy

\

S6 diém cyc tri cua ham s6 g(x) = f(—x* + 4x2) 1a
A 5. B. 3. C.7. D. 11,

Loi giai

B
o

/(@) +Oo\/\/+oo

g(x) = f(—x* +4x%) = g'(x) = (—x* + 4x?) f'(—x* + 4x?) = (—=4x3 + 8x)f'(—x* + 4x?)

—4x3+8x =0
f'(—x*+4x%?)=0

g'(x) =06 (—4x3 +8x)f'(—x*+4x?) =0 &

[x = +/2
:x=O
o|[-x*+4x?>=a<0 (D

—x*+4x* =b € (0;4) (2)
|—x*+4x?=c>4 3)

, N z — 4 2 ’ - _ 3 ' — x=0
Xét ham s h(x) = —x* + 4x%2 = h'(x) = —4x3 + 8x = h'(x) Oﬁ[x:i\/g

Bang bién thién
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X | -o0 ‘\/E 0 \/E + o0

h*(x) + 0 -

0 + 0
4 4
—00 0 —00

Tir bang bién thién, ta thay

Puong thang y = a < 0 cat @6 thi ham s6 y = h(x) tai 2 diém
Puong thang y = b € (0;4) cit do thi ham sé y =h(X) tai 4 diém.
Puong thang y = ¢ > 4 cét d6 thi ham s6 y = h(x) tai 0 diém.
Nhu vay, phuong trinh g'(x) =0 ¢ tat ca 7 nghiém don phan biét.
Vay ham sé g(x) = f (X3 +3X2) O 7 cyc tri

Cau 50. Cho ham sé y = f(x) c6 dao ham tai Vx € R, ham s6 f'(x) = x3 + ax? + bx + ¢ ¢6 d6 thi nhu
hinh v&.

yl
-1 0 1 X

S6 diém cyc tri cia ham sé y = f[f'(x)] 1a

A7 B. 11. C. 9. D. 8.

Loi gidi

Chon A

X - a=0
Do thi f'(x) di qua cae diém 0(0;0); A(—1;0); B(1;0) néntacd b = —1.

c=0

Do do f'(x) =x3 —x= f"(x) = 3x? — 1.

Pt g(x) = £ (f'(x)).

Taco:

g' ) =fTIF )] f'(x) = [(x® = x)® = (x® = x)](Bx? — 1) = x(x* — 1) (x> —x + 1)(3x* - 1).
D& thay g'(x) = 0 ¢4 7 nghiém phan biét, tat ca déu 1a nghiém don nén ham sé c6 7 diém cuc tri.
Cau 59. Cho ham s6 f(x) lién tyc trén Rva c6 dd thi ham sb y = £'(x) nhu hinh vé bén dudi.

Y

0 1\/2
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Ham s6 g(x) = f (;L) ¢ bao nhiéu diém cyc tiéu?
A.5. B. 3. C. 4. D.2
Loi giai

+Tacog(x) =f (x;:';) =g'(x) = 5((;(::;) S (;L)
- ;':,x —0 [x=0 "
* x =1 (nghiOm béi chin)

+9'(x) =0 |x74a & | x =4 (nghidm béi chin) .

ng-z; = x=2
L—x2+4=0 X=-2

Bang xét dau:

r —0 =2 0 1 2 4 +00

J(x) -0 +0 —-—0 — 0 + 0 -+

5x
2

Vay ham s6 g(x) =’f (x v ‘ ’
Cau 77. Cho ham s6 y = f(x)lién tuc trén Rva c6.do thi ham s6 y = f(x)nhu hinh v&. S6 diém cuc tri
cua ham sb y = 2020/ )-13

) c6 2 didm cuc tidu.

Y

12. C. 10. D. 14.
Loi giai

A13.

Chon B
Pitu = fi(x) — 1tacéy = 2020 vau}, = f'(x).
y' = fi(w).ul. 2020/ ® [n 2 020,

I

x=-1
Dua vao dd thihamséy = f(x)tacou, =0 f'(x) =0 & i - :1)’
X =06
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u=-1 [f(x)=0
oy u=1 fx)=2
filu) =0 w=3 S| =4
‘ , u==6 fx)=7
Dua vao d6 thi ham so y = f(x)ta co:
+ Phuong trinh f(x) = 0c6 mot nghiém don x; > 7.
+ Phuong trinh f(x) = 2¢6 ndm nghiém don x,, x3, x4, X5, xgthdamin —2 <x, < —-1,x; =0,1 <
X4 <2,4<x5<5,6<x,<T7.
+ Phuong trinh f(x) = 4cé mot nghiém don x, < —2.
+ Phuong trinh f(x) = 7¢6 mot nghiém don xg < x-.
Viy y’ = 0cd tat ca 12 nghiém don, do d6 ham s6 y = 2020/ U™~ ¢4 12 diém cuctri.
Dang 2: Cuec tri f(x), f(u),... biét cac BBT,BXD khong tham sé6 (Khéng GTTPD)
Cau 82. Cho ham s6 y = f(x) c6 bang bién thién nhu sau

r |— 0 1 2 +oo

!

Y

VAVAN

Tim s6 diém cyc tri caa ham s6 g(x) = £(3 — x).
A 2. B. 3. C.5. D. 6.

Loi giai

Tacog'(x) =—f"(83—x).

, , theo BBT 3_ :O :3
og(x):o(:f(3—x)=0<—>[3_§:2@[§:1.
® g'(x) khong xac dinh & 3 —x =1 x =2
Bang bién thién
x |[—o0 1 2 3 +oo
g + 0 - + -
q
— 00 -1 —

Vay ham sé g(x) = (3 — x) ¢6 3 diém cuc tri.

Cau 84. Cho ham s6 f(x), bang bién thién cia ham s6 f’(x) nhu sau:
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X |—o0 -3 1 3 +o0

() —I—oo\_3/ 3\_2/ +o0

S6 diém cyc tri cia ham sé y = £(6 — 3x) la

A 1. B. 2. C.3. D. 4.
Loi giai
Chon C
6-3x=-3 [¥=3
Tacoy' =-3.f'(6—-3x).Choy' =0 |6-3x=1 & x =3
6—-3x=3 x=1
Bang bién thién

Nhan xét: y’ d6i dau 3 1an khi di qua cic nghiém nén phuong trinh y’ = 0¢6 3 nghiém phan biét. Vay ham
s6y = f(6 — 3x) c6 3 cuc tri.
Cau 86. Cho ham sé y = f(x) c6 bang bién thién nhu sau.

& — X, X, + o0

y' - o + 0 -

+ o 2019
-
-2018
Db thi ham sé y = |f(x — 2001) — 2019] ¢6 bao nhiéu diém cuc tri?
A 2. B. 3. C.5. D. 4.
Loi gidi

Chon B
Ta c6: Cong thirc tong quét tim s6 cuc tri cua ham s6 y = |f(x)] c6 cong thuc tinh 13 S = a + b.
Trong dé
[J a la sé diém cuc tri cta ham s6 gocy = f(x)
[ b 12 s6 giao diém cua do.thi ham s6'y = f(x) vaéi truc Ox(khong tinh diém tiép xuc)
Dua vao bang bién thién ta.cé: SO diém cuc tri caa dd thi y = f(x — 2001) — 2019 bing s6 diém cuc tri
cua do thi ham sé y =f(x), tac 1a cd sb diém cuc trila a = 2.
Xét phuong trinh.f (x —2001) — 2019 = 0 & f(x — 2001) = 2019 (1)
Theo phép tinh tién d@b thi ham s6 y = f(x — 2001) cét duong thing y = 2019 tai 2 diém (trong d6 c6 1
diém tiép xuc tai x,)
Nénsuy ra b = 1 (vi diém tiép xac phai loai)
VayS=2+1=13
Cau 90. Cho-ham sé y = f(x) c6 bang bién thién
X —a -2 0 1 +ax
¥ 0 = I ¥ 0 =

73 _x/ . - /-? \x

Hoi ham sé y = g(x) = [f(2 — x)]? + 2020 c¢6 bao nhiéu diém cuc dai?
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A. 1. B. 3. C.2. D. 4.
Loi giai
Chon C
Tacog'(x) =-2.f(2—x).f'(2—x).
2—x=a<-2
f(2—-x)=0 2—-x=b>1

Khi do gx)=0e -2.f2-x).f'C-x)=0& f’(2—x)=0=) S = —2
2—x=1
x=2—a>4
x=2-b<l1
x=4
x=1
g'(x) khong xac dinh © f'(2 — x) khongxacdinh o2 —x =0 x =2
Dua vao bang bién thién caa f(x) tathdy f2 —x) >0 a<2-x<be2-b<x<2-a
’ _ 2—x< -2 x >4
fe-n>0e i T o120,
Ta c6 bang xét dau g'(x)
—0 2-b 1 2 4 2—a +0o
x
, - -~ 0 + | - 0 + n
I (2 —xj
- 0 + + + + 0 -
7G- | |
. -0 + 0 - || +0 - 0 +
1
Vay ham sé y = g(x) = [f(2 — x)]? + 2020 c6 2 diém cue dai.
Cau 92. Cho ham s6 y = f(x) c6 dao ham trén Rva €6 bang xét dau caa y = f'(x) nhu sau:
T |—00 —2 1 3 +00
f - 0+ 0 4+ 0 -
Hoi ham s6 g(x) = f(x? — 2x) c6 bao nhiéu diém cuc tri?
A 3. B. 5. C.2. D. 4.
Loi gidi
Chon A
Xét ham so g(x) c6 TXD: Rva g'(x) = 2(x — 1). f'(x? — 2x).
x=1 =1 x=1
e x=1 x?—2x=-2 - _ x=1%+2
IOTOC e -2 =07 (w2 —ox=1 5727170 o)
x?—2x=3 B x=3
(vi phuong trinhx? — 2x = —2 v0 nghiém)
Tu gia thiét suy ra: Cac nghiém —2; 3 cta ' l1a nghiém don hoic bdi 1é nén f’ d6i dau khi qua moi
nghiém dé, con 1 1a nghiém boi chin nén £’ khong d6i dau khi qua nghiém 1.
= g’ doi dau khi qua mdi nghiém %1; 3 va ko doi dau khi qua mdi nghiém 1 /2.
= Ham so0 g(x) c6 3 diém cuec tri.
Cau 94. Cho ham s6 y = f(x) lién tuc trén R va c6 bang bién thién nhu sau:
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O 0 2 +00
y + 0 -0 +
-1 +00
o —2

C6 bao nhiéu ménh dé dung trong s6 cac ménh dé sau d6i véi ham s6 g(x) = f(2 — x) — 2?
I. Ham s6 g(x) dong bién trén khoang (—4; —2).

[1. Ham s6 g (x) nghich bién trén khoang (0; 2).

I11. Ham S0 g(x) dat cyc tiéu tai diem —2.

IV. Ham so g(x) c6 gia cuc dai bang —3.

A 2. B. 3. C. 4. D.1
Loi gidi
Chon D
Tacog'(x) =—f"(2—x).
! — ! — 2—x:0
g(;c)—oif(z—x;—o@[z_xzz
1 1 —Xx = x < .
g(x)>0(=>f(2—x)<0(=>{g_x<8=>{x>g=>xe(0,2).
/ / _ —-—x < X >
gx)<oef'(2 x)>0(=>[2_x>2 L[x<0.
T | =0 § 1 +00
y + 0 - 0 -+

23 +00
y / N \ /

Tir bang bién thién ta thay:

Ham sé dong bién trén khoang (0; 2).

Ham sb nghich bién trén cac khoang (—oo; 0) va (2; +0).
Ham sb dat cuc tiéu tai diem O.

Ham sb dat gia tri cuc dai bang —3.

Cau 103. Cho ham s6 f (x), bang bién thién cta ham sb f'(x) nhu sau

T | —o0 -1

0 1 +00
y | +oo 2 +00
-3 -1

S6 diém cuec tri cia hamsé y = f (x2 - ZX) la

A. 9. B. 3. C. 7. D. 5.
Loi giai
Chon C
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T | —o0 -1 0 1 +00
Yy | too 2 +00
e b______c\__7;l/_/__-

-3 -1

x=a,a € (—o0;—1)
x=b,b e(=1;0)
x=cc€(0;1)
x=d,d € (1;+x)

Tir bang bién thién ta c6 phuong trinh f'(x) = 0 ¢6 c4c nghiém twong tmg 1a

Xéthamséy = f(x% —2x) = y' = 2(x — 1)f"(x? — 2x).

x=1
1=0 x2—2x=a (1)
Giéiphuorngtrinhy’=O(=>2(x—1)f’(x2—2x)20(=>[x,_ > _elx¥=2x=b(2).
f(x2—2x)=0|%
x2—-2x=c(3)
x?2—2x=d(4)

V& dd thi ham sb h(x) = x2 — 2x

Dua vao d6 thi ta thay: phwong trinh (1) v6 nghiém. Cac phuong trinh (2); (3); (4) mdi phwong trinh ¢6 2
nghiém. Céc nghiém déu phan biét nhau.
Viy phuong trinh y’ = 0.c6 7 nghiém phan biét nén ham s y = f(x? — 2x) ¢6 7 diém cuyc tri.

Cau 104. Cho ham s6 £ (x).lién tuc trén va c6 bang xét du dao ham f’(x) nhu sau:

r |—o0 —1 0 1 400
f(x) - 0+ 0 - 0 4
Ham s6 g(x) = f(x? — 2x + 1 — |x — 1]) c¢6 bao nhiéu diém cyc tri?
A. 8. B.7. C.o. D. 10.
Loi gidi
Chon B

Ham sé g(x) = f(x? — 2x + 1 — |x — 1|) x4c dinh trén tap R.
Tacd:g'(x)=(x?—2x+1—[x—1]).f'(x?2 —2x + 1 — |x — 1]).
(x?—-2x+1—-|x-1]) =
'(x) = 0 [
g'(x) (:f’(xz—2x+1—|x—1|)=O
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2x—2—-(x-=1])’=0 2x—2—(|]x—=1])'=0(1)
x>?—=2x+1—-|x—-1]=-1 [x —1]? = |x — 1| = =-1(2)
?—2x+1—|x—1]=0  [lx=1]2—|x - 1] =0(3)
x?—-2x+1—-|x—-1]=1 [x =12 = |x — 1] = 1(4)

_3 ,
2x —2—1=0khix>=1 _ x =-khix 21

W |y 241 =0khix <1 |, = L ppir < 1
2

(2)@|x—1|2—|x—1|+1=OV6nghiém

G)elx-1-|x-1=0

[r——

[x
I —1I—1

[x — 1] =
@We|lx-—12-|x—-1-1=0&

5 x:3+2\/§
=3 E
X = —

2

U'I
~

4

lx —1] =
Tacd g'(x) = 0 c6 7 nghiém phan biét nén c6 ti da 7 diém cuc tri.
Cau 105. Cho ham s6 y = f(x)c6 dao ham trén R va c6 bang xét dau f'(x) nhu sau

T — 00 -2 1 3 400

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

Hoi ham s6 y = f(x? — 2x)c6 bao nhiéu diém cuc tiéu?

A 4. B. 2. C.3. D.1
Loi gidi
Chon D
biat g(x) = f(x? —2x). Taco g'(x) = (2x — 2)f'(x? — 2x).
x=1 X x=1

Ve x%?—2x=-2 2_2x+2=0 x=1++2
g =0e x2—2x=1 = |x2—2x-1=0"|x=-1 °

x> —2x=3 x> —2x—3=0 x=3
Trong d6 cac nghiém —1,1,3 1a nghiém boi 1¢ va 1 #+/2 14 nghiém boi chin. Vi vay ham sb g'(x) chi doi
dau khi di qua cac nghiém —1,1,3.
Ta cé g'(0) = —2f'(0) <0 (do'F*(0) > 0).
Bang xét dau g'(x)

x —00 -1 1-v2 1 142 3 +00

g'(x) + 0 - 0 — 0 + 0 + 0 -

Vay ham'sé y = f(x? — 2x) c6 dung 1 diém cyc tiéu la x = 1.
Cau 106.Chohamsb y = f(x) c6 daoham tai VX e R, hamsd f'(x) = x® + ax® + bx + ¢ ¢6 bang bién thién
nhu hinh vé duéi déy, giao diém cta do thi ham s6 £’ (x) véi 0x 14 0(0;0); A(—1;0); B(1;0)
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r |—oc —1 1 0 T2 1 +oo
y'"! + 0 — 0 +
o
y' /’ 0 ]
—oo

S6 diém cyc tri cuia ham sé y = fLf'(x)] 1a

A 7. B. 11. C.9. D. 8.
Loi gidi
Tir gia thiét, co do thi ham séf'(x) = x3 + ax? + bx + ¢ di qua cac diém 0(0;0); A(—1;0); B(1;0).
c=0 a=0
Khi d6 ta c6 hé phuong trinh:{a +b=-1¢& {b =-1=>f'(x)=x3—-x= f"(x) =3x? - 1.
a—b=1 c=0

pit: g(x) = f(f'(x))
Taco: g'(x) = (fIf D' = f'If )] f"(x) = [(x® — x)* — (x3 = x)](Bx* — 1)
=x(x—1)E+1D3—x—-1)x3—x+1)(3x2-1)

x =0
x =0 x=1
x=1 x=-1
g =0 "> o |x=a(~076)
x> zx—-1=0 x =b(b~—132)
x3—x+1:0 1
3x2 —-1=0 xZiﬁ
Ta c6 bang bién thién:
X |- ) 1 0 1 a 1 +
_l _ N
5 N
g 0 -0 + 0 - 0 +

g

- 0 + 0 - + 0
* Céch xét daug’ (x): chonx =2 € (1;+o0) tacd: g'(2) >0 = g'(x) > Ovx € (1;+), tir 46 suy ra

dau ctia g"(x)trén cac khoang con lai.
Dera vao BBT suy ra ham so co 7 diém cuec tri.

Cau 108. Cho ham sb f(x), bang bién thién cua ham sb f’(x) nhu sau:

X |—o0 0 3 400

f'(x) / N/

S6 diém cyc tri cua ham s6 g(x) = f[(x + 1)?] 1a
A. 5. B. 3. C.2. D. 4.
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Loi giai
Chon A
Tacdg(x) = fIx+ 1) ] =f(x?+2x+1) = g'(x) = 2x + 2). f'(x? + 2x + 1).
x=-1
Ch /()_O 2x+2=0 x2+2x+1:a,a<0
0gxI=0e Fl2+2x+1)=07 |x2+2x+1=h0<'b<3

x?+2x+1=cc>3
Ox?2+2x+1—a=0c64 =4a<0,a <0 nén phuong trinh vo nghiém.
Ox?2+2x+1—-b=0c64=4b>0,0<b < %nén phuong trinh ¢ 2 nghiém phan biét.
Ox?2+2x+1—c=0¢c64 =4c >0, c> 3nén phuong trinh ¢6 2 nghiém phan biét.
Nhan xét: 5 nghiém trén khac nhau d6i mot nén phuong trinh g’(x) = 0 ¢6 5 nghiém phén biét.
Vay ham sé g(x) = f[(x + 1)?] ¢6 5 cuc tri.
Cau 109. Choham sb y = f(x) c6 dao ham tai VxR, ham sé f'(x) = X* 4 ax* +bx +c c6 bang bién thién
nhu hinh vé duéi déy, giao diém cta do thi ham s £’ (x) véi 0x 14 0(0;0); A(—1;0); B(1;0)

r |—ec -—1 Ty 0 T2 1 “+oo
'’ + 0 — 0 +
—“+oo
y.- / 0 0]
— o

S6 diém cyc tri cuia ham sé y = fLf'(x)] 1a

A 7. B. 11. C.9. D. 8.
Loi giai
Tir gia thiét, co do thi ham séf'(x) = x3 + ax? + bx + ¢ di qua cac diém 0(0;0); A(—1;0); B(1;0).
c=0 a=0
Khi d6 ta c6 hé phuong trinh:{a +b=-1e {b =-1.
a=b=1 c=0

Sf(x)=x3-x>f"(x)=3x%2-1
Pit: g(x) = f(f'(x))

Taco: g'(x) = (FIf (D" = F'If ()] f"(x) = [(x® — x)® — (x* — x)](3x* — 1)
=x(x—1D)E+1D3—-x—-1)(x3>—x+1)(Bx%2-1)

x =0
x =0 x=1
x=1 x=-1
g =0s|*""1  olr=a(=132)
x>—x—-1=0 x=b(b =~ —-132)
x3—x+1=0 1
[3x2—-1=0 X =+—
: V3
Ta c6 bang bién thién:
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=t b -1 - 1 a +0

1::&_]|__,

1
! N
0O + 0 - 0 +

- 0 + 0 - + 0
* Céch xét daug’(x): chon x = 2 € (a; +o0) ta c6: g'(2) > 0 = g'(x) > Ovx € (a; +o), tir 46 suy ra
dau cua g’ (x)trén cac khoang con lai.
Duea vao BBT suy ra ham sé ¢é 7 diém cuec tri.
Cau 110. Cho ham sb f(x) lién tuc trén R, bang bién thién ciia ham s f'(x) nhu sau:

X |- -3 3 +o0
/ 4\ /+oo
S (x)
L 4R . N 4 x2+1 N
So diém cuc tri cua ham ség(x):f( . )Ia
A. 6. B. 2. C. 1 D. 4.
Loi giai
Taco g'(x) _ x?%-1 (x2+1)
acog'(x)=—.f—)
x> —1=0
x2—1_0 x2+1:aa<—2
' — x2 x ,
Cho g'(x) = 0 f/(x2+1)20=) xz;-l:b,—2<a<2
* 241
. =cc>2

[Jx? — 1 = 0 c6 2 nghiém.phanbiét x = +1.
[1Xét ham sd h(x) =

%241

X

1 Choh'(x) =0 x = +1.

X

Tap xac dinh D = R\{0}. Tacé h'(x) =

Bang bién thién
X |—o0 -1 0 1 +00
f(x) + 0 - - 0  +
NS
/(%) /—2 \

Duya va0 bang bién thién, ta thay
[Jh(x) = a c6 2 nghiém phan biét, voia < —2
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[Jh(x) = b v0 nghiém, v6i —2 < b < 2

Jh(x) = ¢ ¢6 2 nghiém phan biét, voic > 2

Vay ham sé g(x) = f (9627“) ¢6 6 diém cyc trj.

Dang 3: Cue tri f(x), f(u),...l1ién quan biéu thirc dao ham khong tham sé (Khéng GTTD)

Cau 111. Cho ham s6 y = f(x) c6 dao ham f'(x) = (x% — 1)(x — 4) vé&i moi x € R. Ham s6 g(x) =
£(3 — x) c6 bao nhiéu diém cuc dai?

A. 0. B. 1 C.2. D. 3.
Léi gii
Chon B
Ttr gia thiét, ta c6 bang bién thién caa ham sb f(x)
T —00 —1 1 4 +oo
f(x)

- 0 + 0 -0 +
1= \ / \ /
Tacog(x) = fB-x)=g'(x) = —f'(3—x).

Tu bang bién thién cua ham sof (x) ta c6

3-x<-1 x =4
! > ! — < — —
, 920 fB-x<0e |3 37, 4 1<x<2
Nhu thé ta c6 bang bién thién cua ham so6 g(x)
x —00 —1 2 4 +o00

g'(x) - o + 0 - 0 -
g(x) \ / \ /
Ttr bang bién thién, ta nhan thiy ham sé g(x) c6 mot diém cuc dai.

Cau 114. Cho ham sb y.= f(x) c6 dao ham f'(x) = x2(x — 1)(13x — 15)3. Khi d6 sb diém cuc tri cua
BN A 5x .
hamsoy = f ( ) la

x2+4
A. 5. B. 3. C. 2. D. 6.
Loi giai
Chon D
Ta co:

, Bx \ ., bx 5(x2+4)—5x.2x/ 5x \?; 5x 5x 3
v zma) £ e =T e eed) (e ) (B3 )
x2+4 x2+4 (x2+4) x2+4) \x2+4 x2+4

—5x2 + 20( 5x )2 (Sx — X% — 4) (65x — 15x2 — 60)3

- (x2+4)2 \x2+4 x%+4 x2+4
_5@2-x)2+x) (Gx)? (x-1)(4-x) (3—x)*(15x—20)3
T (x2+4)2 (x2 + 4)2 x2+4 (x2+4)3
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rx = 2

x=-=2

x=0

. x=1
y=0el 24
x=3

4

_x—3

5 P .2 .
Zx ) €0 6 diém cuc tri.
x2+4

Cau 116. Cho ham s6 y = f(x) xac dinh va lién tuc tren R ¢6 f'(x) = (x — 2)(x + 5)(x + 1) va f(2) =
1. Ham sé g(x) = [f(x?)]? c6 bao nhiéu diém cuc tri ?

Do phuong trinh y’ = 0 ¢6 6 nghiém don va 1 nghiém kép nén ham sé y = f(

A 1. B. 2. C.3. D. 5.
Loi gidi
Chon C
x=2
Tugiathiéttaco f'(x) = (x = 2)(x +5)(x+1) = f'(x) =0 & \x = -5
x =]

Bang bién thién caay = f(x)

T -

-0 -3 -1 2 + oo
Ffiz)

S

TuBBT suyra f(x) >0,vVx > 0nén f(x?) >0,vx € R

Xét ham sb g(x) = [P g'(x) = ((f(xZ))Z)' = dx. F(x2)f'(x?) = dx(x? — 2)(x2 + 5)(x? +
1)f(x?)

Xétg’(x)=0<:>[iz?_|_\/§

BBT cua g(x) =[f(x?)]?

X -0 -ﬁ 0 ﬁ + o
0

g'(x) - 0 + 0 -

00 OO\ / \ /tw

T BBT trén suy ra ham sé g(x) = [f (x2)]? c6 ba diém cyc trj.

Céu 119. Cho ham s6y = f(x) co dao ham f'(x) = x. (x — 1)3, vx € R. Him s6 y = f(x? + x)c6 bao
nhiéu diém cuc tri?

+

A.5. B. 3. C. 4. D. 2.
Loi giai
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Chon A
Xétdaohamy' = 2x +1)f'(x? +x). Tacoy =0 2x+ 1)f' (x> +x) =0
Thay x béi (x2+x)taco f/(x? +x) = (x? +x). (x2 +x —1)3
Khidé 2x +1)f'(x?+x) =0 Qx+ 1)(x?+x).(x2+x—-1)3=0
3 3
& 2+ Dxle+1) (x - 25) (x+2E) =0 ()

2
Ta thay phuong trinh (1)c6 5 nghiém boi ¢ phan biét nén f’(x) d6i dau 5 lan qua cac nghiém.
Vay ham sé y = f(x? + x) ¢6 5 cuc trj.
Cau 120. Cho ham s6 y = f(x) ¢6 dung 3 diém cuc trj 1a 0; 1; 2 va c6 dao ham lién tuc trén R. Khi d6
ham s6 y = f(4x — 4x?) ¢o bao nhiéu diém cuc tri?

A.5. B. 4. C.2 D. 3.
Loi giai
Chon D
Ta co:
1 M. 1
X = E 2
4—-8x=0 x=0
5 — _ ! _ 2} — -
y' = (4 —-8x)f"(4x — 4x*) O(:[f’(4x—4x2)20=) dx —4x2 =0 & =1
4x — 4x2 =1 1
4x —4x% =2 _x1:x2:§
1
(4x—4x2 =lox =x, 25)
y' =0 ¢6 2 nghiém don va 1 nghiém bdi 3 nén ham s6 co6 3 diém cyc trj.
Dang 4: Cyc tri cia ham lién két h(x) = f(u)+ g(x) biét cac BBT, do thi khdng tham so
Cau 1: Cho ham sb f(x) xac dinh trén R va c6 do thi ctia ham s6 £’ (x) nhu hinh vé
VY
_____ 4
|
|
I
|
|
|
I
|
I
l -2 9) 1 o
Ham sé y = g(x)'= f(x) = 3x c6 bao nhiéu diém cuc tri?
A L B. 2. C.3. D. 4.
Loi giai
Chon C
Taco g"(x) = (f(x) = 3x)" = f'(x) = 3;
Khido g'(x) =0 f'(x) =3
Dua vao d6 thi cua ham so f'(x) nhan thay phuong trinh f'(x) = 3 ¢6 3 nghiém phan biét.
PT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 39

Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thiy Ping Viét Pong




ST&BS: Th.S Pang Viét Pong Truwong THPT Nho Quan A On thi TN THPT 2020

VY

————— 4
1

AN}
1
1

| 2
1

: 1
1

L -
i -2 9) 1 =
Tir d6 ta c6 bang bién thién cua ham sé g(x) nhu sau:
g'(x) -0 + 0 — 0 +

400

+o0
g(z) \ o T~ 93/

Dua vao bang bién thién caa ham séy = g(x), nhan xét ham s c6 3 diém cuc tri.

Cau 2: Cho ham s6 y = f(x) c6 dao ham lién tuc trénR. 6 thi ham sé'y = f'(x) nhu hinh vé sau:
,“"

S6 diém cyc tri cua ham'sé y = f(x —2019) — 2020x + 2021 la

A. 3. Bl C. 4. D. 2.

Léi giai

Chon B
Tacoy’ = [fle— 2019).— 2020x + 2021]’ = f'(x — 2019) — 2020.
Dd thi ham sé y. = f"(x— 2019) — 2020 duoc suy ra tir d6 thi ham s6 y = f'(x) bang cach tinh tién sang
phai2017 don vi va tinh tién xudng dudi 2018don vi.
Do @6 dorthi ham s6 y = f'(x — 2019) — 2020 chi cét tryc hoanh tai 1 diém va ddi ddu qua diém d6 nén
ham s6 .= f(x — 2019) — 2020x + 2021 c6 mdt diém cuyc tri.
Cau 3: Choham sé y = f(x) c6 dao ham trén R va d6 thi cia ham sé y = f'(x)
nhu hinh bén.
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Khang dinh nao dudi day dung ?
A Ham s6 y = f(x) — x? — x + 2019 dat cuc dai tai x = 0.
B. Him s y = f(x) — x? — x + 2019 dat cyc tiéu tai x = 0.
C.Ham sé y = f(x) — x% — x + 2019 khdng c6 cuc tri.
D. Ham s6 y = f(x) — x2 — x + 2019 khéng ¢ cuc tri tai x = 0.
Loi gidi
Chon A
Tacoy' =f'(x) —2x — 1.
Choy' =0 f'(x) =2x+ 1 (1).

Dua vao dd thi cua ham sé y = f'(x) va duong thang y = 2x + 1 ta ¢d thé nhan thdy phuong trinh (1) c6

it nhat 2 nghiém lax = Ovax = 2.

Xét dau x =1 € (0;2), ta €6 y'(1) = f'(1) — 5 < 0 tir d6 ta nhan dinh ham s6 y = f(x) — x% —x +

2019 dat cuc dai tai x = 0. Ta chon dap an A

Cau 4: Cho ham sé y = f (x) xac dinh va lién tuc trén R. D6 thi ham sé y = £/ (x) nhu hinh bén. Tim sb
cuc tri cia ham s6 g(x) =2f(x + 2) + (x + 1)(x + 3).

y

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

Chon A
g =2f(x+2) +(x+1D(x+3) =2 g’(x) =2f/(x +2) + 2x + 4

gd@x)=0e f(x+2)=-(x+2) (1)
batt =x + 2.
Khi d6 (1) tré thanh £/(t) = —t (2).
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y

Nl

—1 1

1F----

B it

(2) 12 pt hoanh d6 giao diém cua hai d6 thi ham s y = f/(t) vay = —t.
Dua vao do thi cuiaham sy = f/(t) vay = —t.

t=-1
Taco: f/() = —t o |ET9
t=1
t=2
x =-3
Khido [¥ = 72,
x=-1
x=0 ,
Bang bién thién ham s6
@ — o -3 —92 —1 (0] —+o00o
g/ (x) at o — O + o + 0 +
—“+oo

N

Vay ham sb g (x) c6 hai cuc tri.
Cau 5: Cho ham s6 f(x) c6 dao ham lién tuc trén R. D06 thi ham so6 f'(x) nhu hinh v&.

]

sk 7

/4 L
Ham s6 y = f(x2+ 4x) — x? — 4x ¢ bao nhiéu diém cuyc tri thudc khoang (—5; 1).
A5, B. 4. C.6. D. 3.
Loi gidi
Tacoy' = Qx+4)f'(x? +4x) — (2x + 4) = 2x + D[f'(x? + 4x) — 1].
x=-2 x=-2
, 2x+4=0 x?+4x = —4 x=0
y_0®[f’(x2+4x)=1®x2+4x20 Slx=-2a '

x?+4x=a€(L;5) Ix=-2++V4+a
Via € (1;5) nén =2 ++4 + a € (-5;1).
D& thdy ¥’ d6i du khi qua cac nghiém ké trén.
Vay ham sé y = f(x? + 4x) — x? — 4x ¢ 5 diém cyc tri thudc khoang (—5; 1).
Cau 6: Cho ham s6 y = f(x) c6 dao ham dén cap hai trén R va bang xét dau caa ham sé y = f'(x) nhu
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hinh sau
x| o0 -2 0 4 +o0
f(x) — 0o + 0 — 0 +

, 3 .2 . 4R \ , ¥
Ham sé g(x) = f(1 — x) + = — 2x2 + 3x dat cyc tiéu tai diém nao trong cac diém sau?
g - g

A.x =0, B.x =3. C.x=1 D.x=-3
Loi giai
Chon B
+)Tacog'(x) = —f"(1 —x) +x?—4x + 3.
l—x=-2 x=3
+)f’(1—x)=0=>\1—x=0 =>\x=1
l1-x=4 x=-3
2 _ x=1
+) x 4x+3—0(=>[x:3.

+) Ta lap duoc bang xét dau cia g’ (x) nhu sau:

X —0 -3 1 3 +o0
~-f'(1-x) — 0 + 0 — 0 +
x*—4x+3 + - 0 - 0 +

g'(x) Khéng xd dau 4+ _ R

Tir bang xét diu ta thdy ham sé g(x) dat cuc tiéu taix'= 3.

CAu 7: Cho ham s6 £ (x) ¢6 b thi f'(x) nhir hinhvé dusi. Ham s6 g(x) = f(x) — < + 2x2 — 5x + 2001

¢6 bao nhiéu diém cuc tri?

v

[38]

Y

A 3. B. 1. C.2. D. 0.
Loi gidi
Chon C
Co g’(){) = f'(x) sz +4x —-5= g’(x)‘= 0o f'(x) =x?>—4x+5
Ta c6 do thi ham s6 y = x? — 4x + 5 va do thi ham y = f'(x) nhu hinh vé duéi
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i

4

L.
F o

0] 1 3 X

Quan sét hinh v& ta thiy g'(x) = 0 c¢6 3 nghiém phan biét trong d6 chi c¢6 1 nghiém boi.chin

Vay ham s6 g(x) c6 2 diém cuc tri.

Cau 8: Cho ham sé bac naimy = f(x)c6 dd thiy = f'(x)nhu hinh bén. $4 diém cuc tri cuaa ham sé g(x) =
f(x3 +3x2%) — 2x3 — 6x2la

Nt — e e e e = = =

(0] 4\/ zr
A. 5. B.7. C. 10. D. 11.
Loi gidi
Chon C
Tacd g'(x) = (Bx? + 6x). f'(x3 + 3x2) — 6x2 — 12x = (Bx? + 6x)[f'(x3 + 3x2) — 2].
brN 3x?+6x=0
g =0e [f’(x3 +3x2) =2

Phuong trinh 3x%2 + 6x =0 & [i f 82.
x3+3x2=a<0
x3+3x>=b€(0;2)
x3+3x?=ce(2;4)
x3+3x3=d>4

Phuong trinh f'(x3 +3x?) =2 &

Ham s6 h(x) = x* +3x%co h'(x) =3x* +6x =0 & [i _ 22.

Bang bién thién caa ham h(x):
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T |—o00 -3 -2 0 1 ~+00
W (x) L+ 0 -0 4
: : +00
" /:/ ! \ /
4
—00 0 0

Dua vao bang bién thién cua ham h(x), ta co

Phuong trinh x3 + 3x2 = a < 0cd duy nhat mot nghiém x; < —3.

Phuong trinh x3 + 3x2 = d > 4c¢6 duy nhat mét nghiém x, > 1.

Phuong trinh x3 + 3x2 = b € (0;2)c6 ba nghiém phan biét khéng triing vai.cac nghiém trén.

Phuong trinh x3 + 3x2 = ¢ € (2;4)c6 ba nghiém phan biét khdng triing véi cac nghiém trén.

Do d6, phuong trinh g'(x) = 0c6 mudi nghiém don phan biét nén ham s6.y = g (x)cod muoi diém cyc tri.

Cau 9: Cho ham s y = f(x) xac dinh trén R va c6 bang xét dau dao ham f'(x) nhu hinh dudi day. Hoi
hamso y = f(x) + x3 — 3x? — 9x + 1 dat cuc tiéu tai diém nao dudi day?

X —0 -3 -1 3 6 +00
£ |- 0 + 0 - 0+ 0 —
A. x, = 3. B.x, = —1. C. x, =—3. D. x, = 4.
Loi giai
Chon C
Xéthamséy = g(x) = f(x) + x3 =3x2 —9x + 1
TXD: D =R

g'(x)=f"(x)+3x2—6x—9
Taco:3x2—6x-9=0e [F 271
x=3

Bang xét dau:

X —o0 -3 -1 3 6 +00
/(%) - 0 + 0 - 0 + 0 -

3x2—6x-9 0 - 0 +

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

Vay hamrsé dat cuc tiéu tai x = 3.
Cau 10: Cho ham sé y = f(x) c6 dao ham dén cip hai trén R va c6 bang xét dau cua ham sé y = f'(x)
nhu hinh sau:

2 | —0 —2 0 4 + 00
f(x) - 0 + 0 - 0 +
/4 3 9 9 9
Hoi ham so g(x) = f(1 —x) + x? — 2x? + 3x dat cuc tiéu tai diém nao trong cac diém sau?
A x =3. B.x=0. C.x=-=-3. D.x=1.
Loi giai
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Chon A
9g'(x)=—f'"(1—x)+x?—4x+3.

, . 1l—x<-=-2 x>3
—f(l—x)>0=>f(1—X)<0=’[0<1_X<4 -3<x<1
Bang xét dau g’ (x):
s |—c -3 1 3 + o0
~f(1-x) - 0 4+ 0 - 0 4
z? — 4z + 3 + T 0 = 0 +
g(z) khng xac dinh + 0O — 0 +

Tir bang xét dau g’ (x) ta suy ra ham sé dat cuc tiéu tai x = 3.
Cau 11: Cho ham s6 y = f(x)c6 dao ham trén R va ¢ bang bién thién nhu hinh vé

X —a0 1 2 3 4o

F(x) - 0 + 0 + 0 -

SN / \

Ham sé g(x) = 3f(2 — x) + x3 — 3x dat cuc dai tai diém
A x=1. B.x =-1. Cx=3. D.x=2.
Loi gii

Chon B
Taco g’(x) = —3]"(2—x)-l,-3x2 - 3. ’
Tu bang bién thién cia hamso y = f(x) ta thay:

2—x=1 x=1
ffR-x)=0e|2-x=2o|x=0
2—x=3 x=-1
2—x>1
f’(2—x)>0<=>{2—x<3<=>xe(—1;1)\{0}
2—x+2
fl2-x)<0e [g :i i é [i Z 11' Ta c6 bang bién thién ciia ham sé g (x):
(Nho thay vé& lai BBT a)
X —a0 -1 1 +a0
3x° -3 + - 0 +
—3f'(2—.‘f) + 0 - 0 +
g'(x) + O - O

£() L 7

Tir bang bién thién ta thiy ham sé g(x) dat cuc dai tai x = —1.
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Cau 12: Choham s6 f (x). Ham s6 y = f'(x)c6 do thi nhu hinh bén.

Y

Ham sé g(x)=f (x? _ZX)_XT+ X% — 22 + 2x nghich bién trén khoang nio dudi day?
A (12). B. (-11). C. (-2;1). D. (2;3).
Loi giai
Chen A
., 2 x? —2X
Tacod g (x):Z(x—l){f (x —2x)—( 5 +1ﬂ.

DAt u = x* —2x, (U 1), taxét ham sé h(u)= f'(u)_(_u+1].

2
Tir d6 thi ham s6 y = f'(x)ta c6 dd thi ham s6 y.= f'(u)va y:%u+1nhuhinh V&

'Y} .
y=f(u)

Tur d6 ta c6 bang xét dau h(u)nhu sau:

u -1 1 4 +a0
h(u) - 0o + 0 -

Taco

U=le X —2x=1 x=1+2
U=4 X —2X=4< x=1++5.
Ta c6 bang xét dau g'(x)nhu sau:
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¥ o 1.5 12 1 12 1+/5 +o

u |+ 4 1 -1 1 4 +o0
hw| - 0 + 0 - 0 + 0 -
x-1 - - - 0 + + +
gl + 0 - o + 0 - o + o0 -

4
Vay ham s6 g (x)=f (x2 - 2x)—XT+ x* — 2x* + 2x nghich bién trén khoang (1;2).
Cau 13: Cho ham s6 y = f(x) xac dinh trén R. Biét rang ham s6 y = f'(x) c6-@6thi nhu hinh vé

A |
_ / y=1'®

"y

Sé diém cyc tri cua ham ség(x) = f(x? — 2x) — (’—‘Zf = 2x% + x? + 2x + 2020 la
AT B. 6. C.5. D. 8.
Loi gidi

+) Ta ¢c6 g'(x) =@x—2)f' (x> =2x) —(2x3 —6x2 +2x +2) = 2(x — 1).[f'(x? — 2x) — (x% —
2x —1)]
, x—1=0 x=1
g(x)=0e [f’(x2 22x)—(x2-2x—-1)=0° [f’(x2 —2x) = x% = 2x — 1(»)
+) Gidi (*):
bit t = x? — 2x, phuong trinh tré thanh f'(t) = ¢t — 1.

=y
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Tir d6 thi ham sé y = f'(x) va duong thang y = x — 1 ta c6

t=-1
’ — t=1
ff)=t-1e f—o
t=3
Suy ra
x=1
2 _ 00— _ —1)2 =
x2 2x = -1 (x—1)*=0 x=14+2
xt—2x=1 L [x*-2x—-1=0 1443
x?2—2x=2 x2—2x—-2=0 x—__l .
¥?—2x=3 lx2-2x-3=0 T
. x=3
Bang xét dau
X oo -1 1-43 1-42 1 1442 143 3 4w
g’(x) - 0+ 0 - 0 -0+ 0 + 0 -0 +

(Xét ddu cua g’ (x) bang cach 1dy mot diém x, thudc khoang dang xét, thay vao g’ (x), két hop vé6i do thi).
Vay ham s6 g(x) = f(x2 - 2x) - (

x4

—- 2x3 + x%2+2x + 2020) ¢ 5 diém cuc tri.

Cau 14: Choham sé y = f(x). Ham sé y = f'(x) xac dinh, lién tuc.trén R va c6 d6 thi nhu hinh vé
Ly

\ T
Ham sé g(x) = 4f(x) —x* + 6x2 cd'bao nhiéu diém cuc tri?
A 3. B. 1. C.5. D. 0.
Loi gidi
Chon A
Tacod g'(x) = 4f(x) =4x3 + 12x.
gx)=0e f'(x) =x3-3x (1)
Dua vaodd thi ham sé y = f'(x) ta vé& thém d6 thi ham s y = x3 — 3x.
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L "
-2 -1 2 \ i

S6 nghiém cuaa phuong trinh (1) 1 sé giao diém cua db thi y = f'(x) va y = x3 — 3x.
x=a-2<a<-1

Duya vao d6 thita cé (1) \x =b-1<b<0O
x=c,c>2

Bang bién thién

T |—o0 a b c 400

J'(z) + 0 - 0 + 0 -

g(a) g(c)
(@) P / \g(b) / \OO

Ta thdy ham s6 y = g(x) ¢ ba diém cuyc tri.

Cau 15: Choham sé y = f(x). Ham s6 y = f'(x) c6 d thi nhu hinh V&.
Y

y = f'(x)

-2 O 1 \/2 z

-3

S6 diém cyc tri cua do thiham sy = g(x) = f(x? —4x +3) — 3(x — 2)? + % (x—2)*1a
A 6. B.7. c.8. D. 9.

Loi giai
Chon A

Tacog'(x) =2(x - 2)f'(x? —4x+3) —6(x — 2) +2(x — 2)3
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g (x)=2(x—-2[f'(x? —4x +3) + x? — 4x + 1]
[x = 2

! — X =
gx)=0s [f'(x? —4x+3)=2— (x? —4x + 3)

Tur dd thi ham s
Ay
y = f(x)

Ta c6 duong thang y = 2 — x cat d6 thi y = f'(x) tai bon diém phén biétco hoanh do
lax=-2x=0x=1x=2.

x =2 x =2

x2—4x+3=-2 x=1
Viye [x2—4x+3=0 o |x=3

x2—-4x+3=1 x=2+2

x> —4x+3=2 x=2++3

Ta cé BBT:
x |0 2-3 2-42 1 2 3 2+42 2+43  +ow
g’(x) + 0 - 0 +0-0- 0 + 0 - 0 <+

. Ve \\\\\\ g \\-\\\ // " \\ //
e ~_ N
g . . ~ / NS

T BBT suy ra d6.thi ham s c6 6 diém cuc tri.
Cau 16: Cho ham s6 f(x). Ham so y = f'(x) xac dinh, lién tuc trén R va c¢6 do thi nhu hinh Ve,
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| ES)

DO @ == p—
RO P o

1
1
1
1
1
o
-1

O

Ham s6 g(x) = 4f(x) — x* + 6x2 ¢ bao nhiéu diém cuyc tri ?
A. 0. B. 1. C.3. D.5.
Loi gidi

Taco: g(x) =4f(x) —x* +6x2 = g'(x) = 4f"(x) = 4x3 + 12x.
59 @=0e4f"(x) —4x3+12x =0 f'(x) = x3 — 3x.= h(x).
h(x) = x3 —3x = h'(x) = 3x? - 3.
:oh’(x)=0=>3x2—3=0=>[xf_1.

) = 1
Ta c6 bang bién thién cua ham so6 h(x) = x2 — 3x la

T —00 —1 1 +00

h'(x) + 0 - 0 +

h(z) /2\2/ +00

Ta c6 d6 thi caahai ham sé.y = f'(x) va h(x) = x3 — 3x la
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Ay

Dua vao d6 thi ta thiy 2 do thi ct nhau tai 3 diém phan biét ¢6 hoanh d¢ lan luot 13 x, < x,, < x4,
Ta c6 bang xét dau ctia ham s g'(x) = 4f'(x) — 4x3+ 12x 1

T T T, T A,

g'(z) + 0 - 0 + 0 -

R PNGZAN

Dua vao BBT, ta suy raham s6 g(x) = 4f(x) — x* + 6x2 ¢6 3 diém cuc tri.
Cau 17: Cho ham s6 y = f(x) c6 bang bién thién nhu sau

X |—o0 —9 4 400
7 ] + 0 _ 0 +

(x) 2019 s
o

/ \ —2018 /
— i
Tim gié tri cuc tri caa ham s6 g(x) = f(x3 — 3x) — %xs - §x3 + 3x — 12—5 trén doan [—1;2] ?
A. 2022. B. 2019. C. 2020. D. 2021.
Loi gidi

gx)=B@Bx?2=-3)f'(x3—3x) —x*—2x?+3 = (x> — D[3f'(x® —3x) —x%2 — 3]
Maxe[-1;2]2x3—-3x€[-2;2] = f'(x3—3x) <0=3f"(x3—-3x) —x?—-3<0,do d6
gx)=0ex?-1=0ex = +*1.
Ta c6 bang bién thién caa g(x) trén doan[—1; 2]
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by -1 1 2
i’ 0 + 0 —
g(1)
£g | / \
g(-1) g(-2)

Vay gi4 tri cuc tri cua ham sé 1a g(1) = f(=2) + 2 = 2021.

Cau 18: Cho ham sé y = f(x) xac dinh trén R va c6 bang xét dau dao ham f’(x) nhu hinh v&. Héi ham
s0y =3f(x? —1) — x° + 3x* + 9x2 + 2023 c6 it nhat bao nhiéu diém cue tri?

x —00 -3 -1 0 2 6 +00
f'(x) + 0 - 0 + 0 + O - 0 +
A. 1. B. 2. C.3. D. 0.
Loi giai
Chon C

Xétham sé:y = g(x) = 3f(x2 — 1) — x° + 3x* + 9x? +2023 c6 TXP: D = R.

DPao ham: g'(x) = 6x. f'(x? — 1) — 6x° + 12x3+ 18x = 6x.[f'(x? — 1) — x* + 2x2 + 3].

= g(x)=0 o 6x.[f'(x*-1) —x*+2x*+3] =0 & {;C,(XZO_ 1) —x*+2x2+3=0

Ta ludn c6 x = 0 1a diém cuec tri (do nhan tor f'(x? — 1) — x* + 2x? + 3 khéng thé c6 nghiém boi Ié x =
0 nira, vi vay ta khdng phai quan tim dén‘sy tring.nghiémtai x = 0).

Xét phuong trinh: f'(x?2 —1) —x*+2x2+3=0.

Ditu=x2-1> f(x*?-1)—x*+2x*+3=0 & f'(w)—u?+4=0.

Xét dau biéu thac f'(u) — u? + 4 = 0 trén R, ta co:

X —0 E) 0 NE) +0©
u +00 6 2 -1 2 6 +00
f'(u) + o - 0 + 0 + 0 - +
-1’ +4 - 0 0 —
Fu)-u*+4 ? - 0 + 0 - ?

= Ham s6 y = g(x) dat cyc tri tai x = /3.

Vay-ham s6y = g(x) dat cuc tri tai it nhat 3 diém.

Cau 19:.Cho ham'sé y = f(x), y = g(x) lién tuc trén R, cac ham s6 y = f'(x) va y = g'(x) ¢6 db thi
nhu hinh vé duéi day (d6 thi y = g’ (x) dam hon).

y=1() ly
y=g'(z)
—92 1 o
/\/ o x
Ham sé y = f(x + 1) — g(x + 1) dat cuc tiéu tai diém
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Ax0:—1 Bx0:—2 QXOZO Dx0:—3
Loi giai
Chon C
Taco:y' =f'(x+1)—g'(x+1).
x+1=-2
Xét phuong trinh y' =0 f'(x+1)—g'(x+1) =0 f(x+1)=g'(x+1) e |(x+1=0 ©
x+1=1
x=-3
x = —1.
x=0 L
Ta c6 bang bién thién:
x |—oo -3 -1 0 +oa
y' |+ 0 - 0 - 0 +
W L
¥

Ttr bang bién thién ta thiy ham sé dat cuc tiéu tai x = 0.
Céau 20: Chohamsoy = f(x) c6 dao ham lién tuc trén Rva bang xét daudao ham

X -00 -2 2 +0o0

f(x) _ 0 + 0o

Ham sby = 3f(—x* + 4x2 — 6) + 2x°® — 3x* — 12x2 ¢6 bao nhiéu diém cuc tiéu?
Al B.2. C.0. D.3.
L oi gisi
Chon B
Xéthamséy = g(x) = 3f(~x* + 4x? — 6) + 2x°® — 3x* — 12x2 0 tap xac dinh D = R.
CO g'(x) = 3(—4x3 + 8x)f'(=x* + 4x? — 6) + 12x5 — 12x3 — 24x
= 12x(—x2 +2)f'(—x* + 4x? — 6) + 12x(x* — x? — 2)
= 12x(—x2 + 2)f'(—x* + 4x? — 6) + 12x(x? — 2)(x2 + 1)
= 12x(—x? + 2)[f'(—x* + 4x?> — 6) — (x?> + 1)]

CO—x*+4x?2—b6==(x*—4x2+6) =—-[(x?2—-2)2+2]=—(x2—-2)? -2 < -2,Vx=> f'[-(x? -
2)%2 = 2] <0, (theo bbt).
Suyra[f'(—x*+4x?*-6) — (x2+1)] <0

x=0
Dod6 g'(x) =0 o 12x(—x2+2) =0 & [x = —/2.
x =2
Bang bién thién:
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& |—ao -ﬁ ] ﬁ +oc

2'(x) - 0 + 0 - 0 +

Cb
g(x) \ / \
C CT

Dua vao bang bién thién ham sé y = g(x) c6 hai diém cyc tiéu.
Cau 21: Choham sé y = £ (x) lién tyc va c6 dao ham trén R. Biét ham s6 y = f'(x) c6 dd thi nhu hinh
bén dudi. Tim s6 diém cuc dai cia do thi ham sé g(x) = 3f(x* — 2x% +2) — 2x® — 6x* +

18x2.
YA
y = f'(x)
-1 1 -
/ O \ ?E
A. 2. B. 3. C. 1. D. 4.
Loi giai

Chon A

Tacd g(x) = 3f(x* —2x2% + 2) —2x®— 6x* + 18x?

= g'(x) = 3(4x3 — 4x). f' (x* — 2x? + 2) = 12x° — 24x3 + 36x

Chog'(x) =0 3(4x3 —4x).f'(x* — 2x%2 + 2) — 12x°> — 24x3 +36x =0
© 3(4x3 —4x). f'(x* — 2x2 + 2) = (12x° + 24x3 —36x) =0

© 3(4x3 —4x).[f'(x* —2x2+2) — (x> +3)] =0

4x3 —4x =0 x=0

< 1.4 2 2 — szil

Nhan thay: x*=2x2+2=(x?—-1)?+1>1,Vx €R

Két hop voi dothiham séy = f'(x) suy ra f'(x* —2x2+2) <0O,vx € R

Mit khdex? +3>0,Vx € R

Dod6 f'(x* = 2x%+2) =x2+3=>f’(x4—2x2+2)—(x2+3) <0,Vx€eR
= phuong trinh f'(x* — 2x2 +2) = x + 3 v0 nghiém

Vay phuongtrinh g'(x) =0 & [ _ +1
Ta c6 bang bién thién caa ham sé y = g(x)
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T —00 -1 0 1 +00

NN

Tu BBT = y = g(x) ¢6 2 diém cuc dai.
Cau 22: Cho ham s6 y = f(x) c¢6 dao ham lién tuc trén R va bang bién thién

X ‘—oo -2 2 + o0

f'(x) ‘ B 0 ¥ 0 -

Ham s6 g(x) = 15f(—x* + 4x2 — 6) + 10x® — 15x* — 60x2 dat cyc tiéu tai x, < 0. Chon ménh dé
dang?
5
A xo€(-3;-2) B.x € (-2,-2) C xoe(=3;-1) D. x, € (~1;0).
Loi gidi
Chon C
Tacod g(x) = 60(—x3 + 2x) f'(—x* + 4x%? — 6) +60(x°> — x3 — 2x)
= 60[(—x3 + 2x) f'(—x* + 4x% — 6) + (2% + 1) (x3 — 2x)]
= 60(—x3 + 2x)[f'(—x* + 4x% — 6) — (x? + 1)]
g'(x) =0 60(—x3 +2x)[f'(—x* +4x?> —6) — (x> + 1)] =0

x=0
o x =2
x =2

f'(—x*+4x2-6)— (x2+1)=0
—x*+4x? —6=-2~(x*—-4x?+4)=-2—-(x*-2)’<-2=> f'(—x*+4x2-6) <0
Ma—(x2+1)<0= f/(—x*+4x%2—6) — (x? + 1) <0 Vx € R nén phuong trinh f'(—x* + 4x? —
6) — (x? + 1) = 0 vonghiém.
Tac6 BBT cua g'(x) nhu sau

X .20 —\/5 0 \/E + 00

9 (x) - o+ 0 -

DL~

Ham sé g(x) dat cuc tiéu tai x, < 0 nén suy ra ham sé g(x) dat cuc tiéu tai x, = —v2. = x, €

(-2:-1)

Cau 23: Cho ham s6 y = f(x) c6 bang bién thién
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— oo -1 2 + oo
- 0 + 0 -

NG

S6 diém cuc dai va cuc tiéu cua ham sé y = £2(2x) — 2f(2x) + 1 lan luot 12

A. 2;3. B. 3; 2. C.1:1. D. 2;2.
Loi giai

Chon A

Tacoy' =2f(2x).f'(2x).2 —4f'(2x) = 4f"(2x)[f(2x) — 1]
2x = —
2x =2

' f'@2x)=0 _ Y,
y=0& F2x) =1 o |2x=m € (—w;~1)

2x=n€ (-1;2)
2x = p € (2;+»)
Ta c6 bang xét dau dao ham cua ham sé y = f2(2x) — 2f(2x) + 1

* 0 m _1 n 1 p 0
2 2 2 2
f(2x) - - o + 1+ 0 - | -
f(2x)-1 + 0 - | - o + | + 0 -
v - 0 + 0 - 0 + 0 - 0 +
Ta thay y’ c6 ba lan d6i ddu tir 4m sang dwong, hai 1an d6i dau tir duvong sang am.
Vay ham sé y = f2(2x) — 2f(2x) + 1 c6 hai diém cuc dai va ba diém cuc tiéu.
Cau 24: Cho ham s y = f(x) c6 bang bién thién nhu sau
x —00 -1 0 1 +o0
flx) - 0 + 0 - 0 +
+00 -1 +a0
flx) \ / \ /
-2 -2
Ham sé g(x) = 2f3(x) + 4f%(x) + 1 c6 nhiéu nhét bao nhiéu diém cuc tiéu?
A4 B.9 C.5 D.7
Loi giai
Chon C
Taco g'(x) = 6f%(x). f'(x) +8f(x).f'(x) =0
f(x)=0
o |[f/(®)=0
4
flx)= 3
Dua vao bang bién thién ta co:
Xx=a
’ — x=0 _ X = X1 _ 4 x=>b
fe)=0e 2 f=0e [ 1 f0=-]e 72"
x=d
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thbamin: x; <a<-1<b<0<c<l<d<ux,

Khi @6 dé c6 nhiéu diém cuc tiéu nhat thi xét dau cua g'(x) c6 dang:

x x a -1 b 0 c 1 d X,
gd(x)[- 0 + 0 -0 + 0 -0 + 0 -0 + 0 - 0 +

Do d6 ham sé ¢6 nhidu nhét 5 diém cuc tiéu.
Cau 25: Cho ham s6 y = f (x)c6 do thi nhu hinh v&.

y

N |

Tim sb diém cuc tri cua ham s6 F(x)=3f*"(x)+2f%(x)+5.

A 6. B. 3. C. 5. D.7
L i giai

Chon D

F(x)=3f"(x)+2f%(x)+5= F'(x)=12f°(x) £ '(x) +4 f(x) f '(x)

Fi(x)=4f(x) £'(x)(3f*(x)+1)

F'(x)=0< f(x)f'(x)=0

F'(x)=0< f(x)=0

f'(x)=0

Do thi ham sb f (x)cét tryc-hoanh tai 4 diém phan biét suy ra phuong trinh f (x)=0c6 4nghiém phan
bigt X, X,, X3, X, .

Tur d0 thi ham s6-.f (x)suy.raham s f (x)co 3diém cuc tri phan biét Xg, X5, X;suy ra f'(x)=0co 3
nghiém phan biét-X;, X, X, lAn lugt khac cac gid tri X, X,, X;, X, .

T, suy ra phuong trinh F'(x)=0c¢6 7 nghiém don.

Vay ham sé F (x)co 7 diém cuc tri.

Cau 26: Cho ham sb bac bay = f(x)lién tuc trén Rva c6 do thi nhu hinh vaé.
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________________

—

=y

_———— =

_2 b - - —=

X a0 R . N £ ~ T,
Sé diém cuyc tri ciia ham s6 y = f(/2f (cos x) )trén doan [E ; n].
Al B. 0. C.2. D.3.
Loi gidi
Chon A
Ham s6 bac bay = f(x)co dang f (x)=ax®+bx*+cx+d (a #.0).
Db thi ham sb di qua gbc toa do Onén d = 0.
Mt khac d6 thi ham s6 di qua cac diém (—1;2), (1; —2),(2; 2)nén ta c6 hé phuong trinh:
—a+b—c=2 a=1
a+b+c=-2 <=>{b=0 :
da+2b+c=1 c=-3
Do d6 f(x) = x3 — 3x.
Ditt =cosx,x € E;n] >t €e[-1;0] > f(cosx) = f(t) =t3—3tvsit € [-1;0].
Taco f'(t) = 3t2 —3 < 0;vt € [-1;0] = f(t)nghich bién trén [-1; 0]
Suy ra 2f(¢) € [2f(0); 2f (—1)]nhay2f (¢t) € [0; 4].
bitu =./2f(t) 2 u€[0;2] = y = f(u)=u3 — 3uvési u € [0;2].
Tacof'(u) =3u?—-3=f'(u)=0u=1€[0;2].
Bang bién thién cua f(w)

x 0 1 2

f'(x) - 0 *

Sflu) 0 /2
-2

Dua vao bang bién thién suy ra ham s f(u)céd 1diém cuec trj trén doan [0; 2]hay
\ v p .2 e A T,
ham s6y = f(/2f (cos x))c6 1diém cuyc tri trén doan [2 ; n].

Cau 27: Cho ham sb f(x) c6 bang xét diu cua dao ham nhu sau:

X —0 1 4 +a0
f'[x] — 0 + 0 —

Pat g(x) = f(x?2) + e*°~3%*+1_ Khing dinh nao sau day sai?
A. Ham s6 y = g(x) dat cuc dai tai x = 0.
B. Ham s6 y = g(x) dong bién trén khoang (—1; 1).
C. Ham s6 y = g(x) nghich bién trén khoang (0; 1).
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D. g(-3) — g(-2) <o0.

Chen B

Taco g'(x) = 2xf"(x2) + (8x2 — 6x). X ~3%"+1 = x[2f"(x2) + (3x — 6)e* ~3x"+1]
f'(x?) =0 x?e{l;4} & x € {1, +2}

(3x — 6)ex3—3x2+1 — 0o x =2,

Ta c6 bang xét dau:

Loi giai

x - -2 -1 Q 1 2 +a0
f'['xl']. - 0 - 0 - ‘ - 0 + 0 -
(Sx—ﬁ]ez"sr:'[ - - - ‘ - | - 0 +
g'(x) + kxd | - 0 - kxd 0 kxd

(kxd: khong xac dinh)
Dua vao bang xét dau, ta chon B.

Cau 28: Cho ham s6 y = f(x), ham s6 y = f'(x)c6 db thi nhuhinh v&. Ham s6 g(x) = 2f (Ssmzx_l) +
. _ 2 N
Gsinx1)” 4 3¢6 bao nhiéu diém cuc tri trén khoang (0; 27)?
r
A.9. B.7. C. 6. D. 8.
Loi giai
y
_______________ 3
| : 1 :
: '. 3 | Lz
-3 BRI 2
73 |
Ar-—- y=—a
. _ . _ 2
Ta cé g(x) — 2f (Ssmzx 1) + (Ssmzx 1) +3
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" )_5cosx[2 ,(SSinx—1)+2 (SSinx—l)]_o
g'x)=—=\2f 2 ' 2 -

cosx =0
= [2 ,(SSinx — 1) 49 (SSinx — 1) —0
_ f 2 ' 2 B
Pitt = Ssmzx_lvi x € (0;2n) > t € [-3:2]
t=1
1
 er o pr (SSinX— X1\ _ st o1 g t=-
Khi do: 2f" (3752) + 2, (2222 = othanh £(6) = —t & _
t=-3
IVéit=1=2""1 -1 o sinxk =2 o [x = € (0;2m)
5 x = a, € (0;2m)
VeI p = Lo Ssnatt 1 1 [x = a3 € (0;271).
3 2 3 3 x = a, € (0;2m)
VGit= 123 - oginx=-to [x = @ € (0:2m)
2 5 [x =ag € (0;2m)
Véoit=-3=> Ssmzx_l =-3osinx=—-1lox= 3771 € (0; 2m).
X = % € (0;2m)
Hcosx =0 . :
x=—¢€ (0;2m)
Vix = 37"Iél nghiém kép nén khong la diém cyc tri cia ham séy = g(x).
Vay ham sé y = g(x)co6 7diém cuc tri trén khoang (0; 2r).
Dang 5: Cuc tri ham hep f(u), g(f(x)),hamdién két.co tham )
Céau 38: Cho ham s6 y = f(x) lién tuc trén R va.cé bang xét dau dao ham nhu sau
T —00 —1 1 3 400
f'(z) - 0 + T B =
C6 bao nhiéu gia tri nguyén cua tham sé m dé ham sé g(x) = f(x + m) déng bién trén khoang (0; 2).
A 3. B. 4. C.2. D. 1.
Léi giai
Chon A

T gia thiét suy ra ham sé y'= f(x) dong bién trén cac khoang (—1;1), (1;3) va lién tuc tai x = 1nén
dong bién trén (—1; 3).

Tacod g'(x) = f(x+m)vax € (0;2) ©x+me (m;m+2).
g(x) déng bién trén khoang (0;2) & (m;2+m) c (-1;3) & {
VimeZnénmcd3gidtrilam=-1,m=0;m=1.

Cau 44: Choy = f(x) la ham so bac ba va c6 bang bién thién nhu hinh vé

m= -1

—1<m<
2+m£3® 1<m<1.
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T —00 —2 2 400
f(x) + 0 — 0 +
1 400
— 00 _1

C6 bao nhiéu gia tri nguyén m € (—5;5) dé ham s6 g(x) = f(f(x) + m) c6 4 diém cyc trj?
A.5. B. 6. C.7. D 8.
Léi gii

'Ge) = £1G). f(F () + m).
L Fm =0
90 =0 = [0 4 m) =0

S [fy+me=—2 ©|FG)+ 2= —m trong 4o x = =2 vax =2 1a hai nghiem boi .

bit f,(x) = f(x) + 2 va f,(x) = f(x) — 2, ta ¢b dd'thi sau

.

; /]
~5
A B

~

\7

[

fi(x /'/(2 -

Véi {m E 2_5; S)ya nhinvao dé thi, ta thiy ham s6 g(x) c6 4 diém cuc tri < g'(x) = 0 ¢6 4 nghiém

boi lé& m € {—4;—-3;—-1;1;3;4}..

Cau29: Chohamsé y = f(x)co @6 thi y = f'(x)nhu hinh vé va f'(x) < OVx € (—o0; —3,4) U (9; +0).
Pit g(x) = f(x) — mx + 5v6i m € N. C6 bao nhiéu gia trj cia mdé ham sé y = g(x)co6 dung
hai diém cuc tri?
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i p
_;:,,4/ e 15 55 q\

A. 8. B. 11. C.o. D. 10.
Loi gii

Chon C

Tacog'(x) =f'(x)—m.SuyrA. g'(x) =0 f'(x) =m

Do d6: S nghiém cta phuong trinh g’ (x) = Otuwong dwong véi s6 giao diém cua do thi ham sb f'(x)va

duong thang y = m.

Nhan xét: Ham s6 y = g(x)co ding hai diém cuc tri khi‘va chi khi phwong trinh g’(x) = 0c6 s6 nghiém

I6n hon bang 2, trong d6 c6 ding 2nghiém don.

Dua vao dd thi va cac lap luan trén, suy ra [10 L <13’

mam € Nnénm € {0;1;2;3;4;5;10; 11; 12}.

Vay c6 9gia tri mthoa man.

Cau 30: Cho ham s6 y = f(x) ¢6 dd thi ham s6 y =f'(x) (nhu hinh v&). Goi S 1a tap tat ca cac gia tri
nguyén cua tham s m thudc khoang (—5;5) sao cho ham s y = f(x) — mx + 2020 c6 dung
mot diém cuc tri. Téng cac phan tir cta S bang

Yy

3

A. -5.-3. B. 2. C. -1 D. Loi giai
Chon B
TaCOy’—f(x) my =0 f'(x)-m=0¢ f'(x) =m(1).
Ham sb ¢6 dang mot diém cyc tri khi phuong trinh (1) ¢6 nghiém duy nhat hodc c¢6 hai nghiém trong d6

olnghlemkep:[m< —1
Vime (=55 >me 5 —1uU 3;5).
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Mat khac m nguyén nénm € {—4;-3;-2;-1;3;4} = S = {-4;,-3;-2; -1, 3; 4}.

Tong céc phan tircua S bang: —4 —3—-2—-1+3+4 = -3,

Cau 31: Choham sé y = f(x) = |x — 1] + |x — 5| + |x — 8|. Hoi c6 bao nhiéu gia trj nguyén cua tham
sé m € [—23;23] ¢ ham s6 y = f(|x| + m) co ba diém cuc tri?

A. 46. B. 27. C. 109. D. 28.
Loi giai
Chon D
+Xéthamsé y = f(x) = |x — 1| + |x — 5] + |x — 8| c6 bang bién thién kép nhu hinh vé:
x —0 1 5 ! +
Fix) —3x+14 -x+12 x+2 3x—14
() -3 -1 1 3
7@ | = o

+ Ham s f(x) c6 diém cuc tri lax = 5 - ham s6 f(x +m) c6 mot diém cyc tri la: x = (5 — m).

+ Ham s6 f(Jx| + m) co6 3 diém cuc tri thi ham sb: £ (x + m) phai c6 mot diém cuc tri duong

+Suyra:5-m>0em<5=-23 <m < 4= cd 28 gidtri nguyén cua m thoa man.

Cau 34: Cho ham sb y = f(x) c¢6 dd th1 la mot duong parabol nhu hinh v& bén dudi. Goi S 1a tap chira tat
ca céc gia tri thuc cua tham sé m dé ham s6.y = 3x. (f(x) + m) c6 hai diém cuc tri. Tap S 1a

y
f(z)
N\
S ZE I
A (—00;19—4). B. (—2;%). C. (12—1 +oo). D. (0; +).
Loi giai

Chon A
Tir d6 thi ham sé'ta thiy parabol c6 dang: y = f(x) = ax? + bx + ¢ v a di qua cac diém (0;2); (1;0);
(3;0).

2
c=2 a=3 , .
Tacéhéphuongtrinh:{a+b+c:o o b=—§=>f(x):gx2—gx"'2
9a+3b+c=0 c—23

Suy rahamsé y = 3x. (f(x) + m) = 3x Exz - gx +2+ m] =2x3—8x2+3(m+ 2)x
y' =6x% —16x + 3(m + 2)
y' =0 & 6x2 — 16x + 3(m + 2) = 0 ¢6 2 nghiém phan biét & (~8)% —36(m +2) > 0 = m < %
Cau 36: Cho ham s6 y = f(x). Ham s6 y = f'(x) c6 dd thi nhu hinh bén. Tim m d& ham s6 y =
f(x? +m) c6 3 diém cuc tri?

DT: 0978064165 - Email: dangvietdong.ninhbinh.vn@gmail.com Trang 65
Facebook: https://www.facebook.com/dongpay - Kénh Youtube: Thay Ping Viét Dong




ST&BS: Th.S Pang Viét Pong Truwong THPT Nho Quan A On thi TN THPT 2020

A.m € [0;3]. B.m € 0;3). C.m € (3; +). D. m € (—;0).
Loi gidi
Chon B
x:O 2 r ~
Taco: f'(x) =0« [x = 1va f'(x) khong d6i dau khi qua 1 hay 1 la nghiém boi-chan.
x=3
y' =[f(x*>+m)]' = f'(x* + m).2x
x*+m =0 = —m
yeoa[fEem=o e emmie)  [TZm
x“+m=3 —
x=0
x=0

Ham s6 y = f(x2 + m) c6 3 diém cuc tri <y’ = 0 ¢6 3'nghiém phan biét va y'ddi dau khi qua ba nghiém
déo © m € 0;3).
Cau 39: Cho ham sb f (x)xac dinh, 1ién tuc trén R va c6 do thi nhu hinh vé:

-1 1

t t >
I a

I I

i i

i i

I I

Pé ham séy = f(ax? + bx + 1), V6ia, b # 0cd nam cyc tri thi diéu kién can va du 1a

A da < P\ eg, B.b? < 4a. C.4a < b? < 8a. D. b% > 8a.
Loi giai
Chon A
Tacoty” = (2ax + b). f'(ax? + bx + 1),
b
x—_i *= 2a
r—0 2ax +b =0 , 2a ~ X—Ob
Y =09 fax2+bx+1) =0T |ax +bx+1=0 <, —__
ax’+bx+1=-1 a
ax?+bx+1=1 ax? +bx +1=0(1)
lax? + bx +2 =0(2)

Péhamsdy = f(ax? + bx + 1), véi a, b # 0cd nam cyc tri thi diéu kién can va du 1 phuong trinh y’ = 0c6
5 nghiém don phan biét
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THL: (1) ¢6 2 nghigm phén bigt & {— - ; — 2; 0}, phuong trinh (2) vé nghiém hofc cd nghi¢m kep.

bz —4a>0 2
<
@{b2_8aso@4a<b < 8a

TH2: (2) c6 2 nghiém phan biét & {— % ;= % ; O}, phuong trinh (1) vO nghiém hoac c6 nghiém kép.

b2 —4a<0 2 Y

- <

@{b2_8a>o<=8a<b < 4avoly.
Cau 41: Cho ham sé y = f(x), trong d6 f(x) 1a mot da thie. Ham s6 y = £’ (x) c¢6 dd thi nhu hinh vé

Sau:

Hoi ¢6 nhiéu gia tri nguyén caa m thuoc (=5; 5).dé ham séy = g(x) = f(x? — 2|x| + m) c6 9 diém cuc
tri?
A 2. B.3. C. 4. D. 1.
Loi giai
Chon B
Taco hamy = g(x) 12 ham s6 chdn nén db thi d6i xing qua truc 0y.
Xétx >0, y=gx)=f(x?2—2x+m),y =g'(x) = 2x — 2)f'(x? — 2x + m).
x = 1(nghiedm®-n)
x? — 2x + m = —2(nghieam®—n)
gx)=0s02x—2)f (x? —2x+m) =0 & |x? — 2x + m = —1(nghiedm®-n) =
x? — 2x + m = 1(nghiedam®-n)
x? — 2x + m = 2(nghiedmbaécchaiin)
x= 1(nghiedm®-n)
(x — 1)? = -1 — m(nghiedam®-n)
(x — 1)2 =~m(nghieam®—-n)
(x — 1)? = 2 — m(nghiedam®-n)
(x — 1)? = 3 — m(nghiedgmbadcchaiin)
Dé ham s6 ¢6 9 cyc tri thi ham s y = g(x) c6 4 diém cuc trj trén mién x > 0 & g'(x) c6 4 nghiém don

—-1-m=>0 m<-1 )
duong {—m>0 (:{m< 0 ©om<-1,kéthopme€Z,me (-5;5)nénm € {—4;,-3;-2}.
2—-m=>0 m<?2
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Cau 42: Cho ham sb da thuc bac bon y = f(x), biét ham sé c6 ba diém cyc trix = —3, x = 3,x = 5. C6
tit ca bao nhiéu gié tri nguyén cia tham sé m sao cho ham s g(x) = f(e*’*3** —m) c¢6 dung
7 diém cuc trj
A3 B. 4 C.5 D.6

Loi gidi
Taco g'(x) = (3x2 + 6x)e* 3% f1(X’+3x* _ )
gx)=0e (3x% + 6x)e"3+3"2.f’(e"s“"2 -m)=0

x=0 x=0
= =2

PN ex3+3x2_m:_3¢> eX 3" =m -3, (1)
e.x3+3x2 —m=3 e.x3+3x2 =m+3 (2)
et —m=5 e’ 3 = m +5 (3)

Ham sé g(x) c6 7 diém cuc tri khi va chi khi tong s6 nghiém don va boi 1¢; khde 0 vd —2 cta cac phuong
trinh (1), (2),(3) la 5.
Xét ham sb h(x) = e**+3%* ¢6 h'(x) = (3x2 + 6x)e* +3%°,
Tacoh'(x) =0 & [ x_—O .
x=-2

Bang bién thién:
T | —oo —2 0 400
h’' =+ 0 — 0 -
h +oo

0
Khi d6 c6 3 truong hop sau:
Truong hop 1:
@ —00 -2 0 +o00
h' + 0 — 0 +
P ~ y=m+3
/ \\ // y=m—3
1
0
P 3>et m=>e*—3=~516
Khi do: { Ytz { ’
1l <m—3<et 4<m<e*+3=576
Do m nguyén nén m € {52;53;54;55;56;57}.
Truong hop 2:
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x —00 -2 0 400
n' + 0 — 0 +
h +oo
X y=m-+25
e-l
y=m-+3
\1/
y=m—3
0/
m+5>e* m>e*—5~496
Khidd:il<m+3<eteS{—2<m<et—3 ©meQo.
0O<m-3<1 3<m<4
Trudng hop 3:
T |—o0 -2 0 400
h' + 0 — 0 +
h +o0
64
/ \\ / y=m-+5
/ 1 _ .
y=m-+3
0// y=m—3
l<m+5<e* —4d<m<e*—-5=x=496
Khi dé6: m+3<1 ©im<-2 S meE Q.
m—3>0 m=>3

Vay c6 6 gia tri nguyén cua tham s6 m thoa yéu cau bai toan.
Cau 46: Chohamso y = f(x) = x*+ ax® + bx? +.cx + d c6 do thi y = f’'(x) nhu hinh v& va f(0) =
0.

by

y = f'(x)

(V)
N

O 1

Tim tatca cac gia tri cua tham sé m dé ham sé y = f(f(x) — f(m)) c6 dang 11 diém cyc trj ?

A.m € (0;1). B.me (1-v2;1++2).
o} {Z ; gz‘g 1+v2) D.m € (0;2).
Loi giai

+) f'(x) = 4x(x — 1)(x — 2) = 4x> — 12x%2 + 8x = f(x) = x* — 4x> + 4x% + d.
+) Do f(0) =0=d =0suyraf(x) =x*—4x3+ 4x2
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x=1
f)=lext*—4x3+4x>—1=0e [x=1-+2
, x=1++2
+) Bang bién thién
X |- 1-2 0 1 2 1+2 +o0
f(x) - 0 + 0 - +
+00 +0

Sf(x) I
0/ \0
Dit g(x) = f(f(x) — f(m)) = g'(x) = f'(f(x) — F(m)).f" (x) .
hd

x=1

f'(x)=0 x=2

FFG) = fm)) =0 [f(0) = fFa)(D)

fx).=f(m) +1(2)

) Lf(x) = f(m) +2(3)

Dua vao bang bién thién, tasuy ra f(m) = 0,Vx € R nén ta xét cac trudng hop

* Truong hop 1: f(m) = 0, khi d6

Phuong trinh (1) cho 2 nghiém kép x = 0;x = 2.

Phuong trinh (2) cho 3 nghiém: x = 1 12 nghiém kép va 2 nghiém don x;,x, & (1 —v2;1 ++/2).
Phuong trinh (3) cho 2 nghiém don x5, x, & (1 =V2; 1+ 2).

Suy raham sé y = g(x) c6 tat ca 7 diém cuc tri [a x. €{0; 1; 2; x1; x,: x3; x4} (loai).

* Truong hop 2: f(m) > 0, khi d6 phuong trinh (2) va (3) ludn cho 4 nghiém khong thudc khoéng
(1-v2;1++2).

Vay ham sé y = g(x) ¢6 11 diém cuc tri & phuong trinh (1) c6 4 nghiém phén biét

©0<f(im) <l
me(l—\/ﬁ;1+\/§)
m ¢ {0; 1,2} '

gkx)=0e

Dua vao bang bién thién caahamséy = f(x)taco:0 < f(m) <1 & {

Vi {me (1—\/5;1+\/§)'
m ¢ {0; 1,2}
Cau 48: Cho ham'sé f(x) cd dao ham lién tuc trén R va dd thi ham s6 £’ (x) nhu hinh vé. C6 bao nhiéu sb
nguyén m dé ham s6 y = f(x2 + m) c6 dung 3 diém cuc tri?

y

A. 2. B. V6 sb. C.4 D.3
Loi giai
Chon D
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y' =2x. f'(x? + m).

x=0 x=0
. x=0 x2+m=0 x2=—-m
y—O@[f,(xz_Fm):O(:) x2+m=1=)x2+m=1
x2+m=3 x2=-m+3

Db thi ham sé ' (x) tiép xuc véi truc hoanh tai diém c6 hoanh d6 bang 1. Do d6 hoic phwong trinh x2 +
m = 1 vb nghiém hoic nghiém ctia phuong trinh x? + m = 1 1a nghiém bdi chin cua phuong trinh y’ =
0.

r (—m#0 m=£=0,.. _ A . i . o
Neéu {—m +3%0 S {mf 3 thi x = 0 la nghiém don cta phuong trinh y’ = 0.
Neu :,,ml ;3 —0® m _ g thi nghiém x = 0 Ia nghiém bgi ba ciia phuong trinh y’ = 0.

Suy ra x = 0 la mot diém cuc tri caa ham s6 y = f(x2 + m), vm.

Xét cac phuong trinh: x2 = —m (1) vax? = —m + 3 (2).

Nhan xét: Phuong trinh (1) va (2) khéng cé nghiém chung; —m < —m +3,vm
Minh hoa do thi

Ay 5
y=umx

/ y=—m-+23

0O x

y=—m

Xét —m > 0 thi phuong trinh (1) cé 2 nghiém phan biét x;; x, va phuong trinh (2) ¢6 2 nghiém phan biét
x3; X,. Khi @6 v’ d6i ddu 5 lan qua caenghiém x;; x,; x3; x, va 0 nén ham sé y = f(x? +m) c6 5 diém
cuc tri.

Xét —m + 3 < 0 thi phuong trinh (1) vd nghiém; phuong trinh (2) hoac vd nghiém hoac cé nghiém kép
x = 0. Khi d6 ham s6 y = f(x? +m) c6 1 diém cuc tri.

L (—m <0 m=>0
Xet{ S350 thes , 7
0; phuong trinh (2) c6 2 nghiém phén biét khac 0. Suy ra ham so y = f(x? + m) c6 3 diém cuc tri.

Do d6, dé ham s6 y = f(x2=+m) c6 3 diém cyc tri thi0 < m < 3.

Mat khac m nguyén nén.m € {0; 1; 2}.

Vay c6 3 gié tri nguyén ctia’m dé ham sb c6 ding 3 diém cuc tri.

Cau 129. Cho ham sb f(x) c6 dao ham f'(x) = (x + 1)2(x? — 4x). C6 bao nhiéu gié tri nguyén duong
cua tham sé thuc m dé ham sé g(x) = f(2x2% — 12x + m) c6 ding 5 diém cuc tri?

A. 18. B. 17. C. 10. D. 16.

Loi giai

& 0 <m < 3. Khi d6 phuong trinh (1) v6 nghiém hoac c6 nghiém kép x =

Chon B
Tur gia thidttaco f/(x) =0 & (x +1)?(x2 —4x) =0
x=0
S |x=-1.
x=4
Tacd g'(x) = (4x — 12)f'(2x% — 12x + m) nén:
gx)=0e (4x—12)f'(2x* —12x+m) =0
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x =3 x=3

2x2 —12x+m=-1 2x? —12x+m = -1
Sloxz_12x+m=0 < |rx)=2x2-12x+m=0()

2x2 —12x+m =4 g(x)=2x?—-12x+m—-4=0(2)

Taco g(x) c6 dlng 5 diém cuec tri khi va chi khi phuong trinh g'(x) = 0 ¢6 dung 5 nghiém don hoac boi
lé. Biéu nay xay ra khi PT va PT déu c6 2 nghiém phan biét khéc 3. Diéu kién ndy tuong duong voi:

4'g>0 36 —2m >0 m <18
A’h>0 36 —2(m — 4)>O m<22
g(3)¢0@ m-—18#0 m¢18@m<18'
h(3) #0 m—22+#0 m # 22

Vay ¢6 17 gia tri nguyén duong ctiia tham sé thuc m thoa man dé bai.
Cau 35: Cho ham s6 y = f(x)c6 dao ham f'(x) = x?(x + 1)*(x — 3)3(x? + mx). Cé bao nhiéu gia tri
nguyén cua dé ham s6 y = f(2x + 1)c6 dung 1 diém cuc tri?

A 2. B. 3. C. 1 D. 4.
Loi giai
Chon A
Taco

f(x) = x?(x + 1)*(x — 3)*(x* + mx) = f'(x) = x*(x + 1)*(x — 3)*(x + m):
y =2f'(2x+1) =2Q2x+ 1)32x + 2)*(2x =2)3(2x + 1 + m)
(2x+1)2*=0 ()
2x+2)*=0 (2)
(2x-2)*=0 (3)
2x+1+m=0 (4)
Phuong trinh (1)c6 1 nghiém boi 1é x = —%.
Phuong trinh (2)c6 1 nghiém boi chan x = —1.
Phuong trinh (3)cd 1 nghiém boi 1é x = 1.
S6 diém cuc tri ctia ham s6 12 s6 nghiém boi 1¢ cua phuong trinh y’ = 0. Do d6, ham s6 ¢6 1 diém cuc tri

y=0&

khi va chi khi phuong trinh (4)c6 nghiém x = Lhojc x = -2 & m — s
Cau 37: Cho ham sé y = f(x) lién tuc trén Rva c6 f'(x) = (x — 2)?(x? + 3x — 4). Goi S la tap cac sb
nguyén m € [—10; 10]1dé ham s y = f(x? — 4x + m) c6 dung 3 diém cyc tri. S6 phan tir cua
S bang
A. 10. B. 5. C. 14. D. 4.
Loi giai:
Chon B
e N (x—2)>=0
Taco: f'(x) =0 & [x2+3x—4=O
bity = g(x) = f(x*= 4x +m)
g'(x) = (2x — 4)f'(x* — 4x + m)
x=2
2x—4=0 (x> —4x+m—2)*=
Fl?—ax+m) =0 |h(x)=x2—4x+m—1=0(1)
hy(x) =x?—4x+m+4=0(2)
Ham s6 ¢6 3 cuc tri khi mot trong 2 phwong trinh va c6 2 nghiém phan biét khac 2 va phuong trinh ¢6 lai
c6 1 nghiém hoac vé nghiém.

g'(x) =O(=>[
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hy(2)#0
A >0
A, <0 0<m<5
= {m23 ©0<m<5
h,(2) =01l <0
A 20
A, >0

mam € [—10;10] do d6 m € {0; 1; 2; 3; 4} c6 5 phan tir.

Cau 49: Cho ham sé y = f(x) c¢6 dao ham f'(x) = (x — 1)2(x? — 2x) véi Vx € R..C6 bao nhiéu gia tri
nguyén duong cua tham sé m dé ham sé g(x) = f(x? — 8x +m) ¢6 5 diém eyc tri?
A 17. B. 18. C. 16. 15
Loi gii

Chon D

Tacd g'(x) = (2x — 8).f'(x? —8x + m).

Vi f'(x) = (x — 1)?(x? — 2x) nén

g (x)=0Q2x—-8)(x? —8x+m—1)?(x?> —8x +m)(x? — 8x +m — 2).

x =4
, x2—8x+m—1=0(1)

g =0e x%2—8x+m=0(2)

x?2—8x+m—2=0(3)

Céc phuong trinh (1), (2), (3) khong c6 nghiém chung tirng do6i mot va (x? — 8x + m — 1)? > 0 v6i

Vx € R.

Suy ra g(x) ¢ 5 diém cuec trj khi va chi khi mdi phwong trinh (2) va (3) c6 hai nghiém phan biét khac 4
4, =16-m >0 m<16
43=16-m+2>0 _ m <18
16—-32+m+#0 m * 16
16—-32+m—-2=+0 m # 18

Vi m nguyén duong va m < 16 nén ¢@ 15 gia tri m thoa man.

Cau 50: Cho ham s6 y = f(x) c6 dao ham f'(x) = (x — 1)2(x? — 2x), véi Vx € R. Sb gia tri nguyén

cua tham s6 m dé&hamsé g(x) = f(x3 — 3x2% +m) cd 8 diém cuec tri 12

S m< 16.

A 2. B. 3. C.1 D. 4.
Loi gii
Chon C
Tacd g'(x) = (8x? —6x). f'(x3 — 3x%2 + m).
3x?—6x =0 x=0
3 5 _ x=2
g'x)y=0e|* —3xt+rm=1_ x3—=3x2+m=1.

x3—-3x*+m=0

3 2 _
x> —3x“+m=0
x3—-3x*+m=2

x3—-3x?+m=2

Vi khi di qua cac nghiém cua phuong trinh x3 — 3x2 +m = 1 (néu c6) dau cua f'(x3 — 3x2 + m) khong
d6i nén dau cia g’ (x) chi phu thudc cac nghiém cua hai phuong trinh con lai.

Vay ham s6 y = g(x) c¢6 8 diém cuc tri khi va chi khi mdi phuong trinh x3 — 3x2 +m = 0vax3 — 3x% +
m = 2 phai c6 ba nghiém phén biét (khac 0 va khac 2).

Xét ham s6 h(x) = —x3 +3x2,taco h'(x) = —3x2+6x; h'(x) =0 & [i f g
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Bang bién thién cia ham s6 y = h(x)

—co 0 2 o
7 Z 0 ¥ 0 -
a0 4
0 —

Dua vao bang bién thién, ta thiy diéu kién dé mdi phuong trinh —x3 + 3x2 = mva —x3+ 3x2=m — 2

phai c6 ba nghiém phan biét (khac 0 va khac 2) la

O<m-2<m<4o©2<m<4

Vay chi c6 mot gia tri nguyén cua m théa méan lam = 3.

Cau 51: Cho ham sé f(x)co dao ham f'(x) = (x + 1)2(x? — 4x).C6 bao.nhiéu gia tri nguyén duong cua
tham s6 mdé ham sé g(x) = f(2x? — 12x + m)c6 dung 5 diém cuc trj 2

A. 18. B. 17. C. 16. D. 19.
Loi gidi.
Chon B
Ta co:
x=-1
ffx)=0&e (x+1)?’(x2—4x) =0 |x =0 , trong d6 x = —1la nghiém kép.

x=4

g(x) = f(2x% - 12x +m) = g'(x) = (4x — 12)f'(2x? — 12x + m)
Xétg'(x) =0 (4x — 12)f'(2x? — 12x +m) =0(*)
x =23 x =3
2x2—12x+m:—1 2x2—12x+m=—1(l)
2x2 —12x+m=0 < |2x?—12x= -m(1)
2x? —12x+m =14 2x? —12x = 4 —m(2)
(Diém cyc tri caa ham s6 g(x)Ia nghiém bdi 1& ctia phuong trinh (*) nén ta loai phuong trinh 2x% —
12x +m = —-1)
Xét ham s6 y = 2x2 — 12x¢6 do thi (C).

=4

’ y' =4x—12
Ta c0 bang bién thién
x | —mo 3 +0o
V' - 0 +
+@ +@
—-18

Dé g(x)co ding 5 diém cuyc tri thi mdi phuong trinh (1); (2)déu c6 hai nghiém phan biét khac 3.

Do d6, mdi duong thang y = 4 — mva y = —mphai cit do thi (C) tai 2 diém phan biét c6 hoanh do khac

3. Nhan xét: duong thang y = 4 — mludn nam trén duong thang y = —m.

Taco: —18 < —m & m < 18. Vay cb 17gia tri mnguyén duong.

Cau 52: Cho ham s6 y = f (x) x4c dinh trén R va ham s6 y = f '(X) c6 d6 thi nhu hinh bén duéi va
f'(x) <0 véi moi x e (-0;-3,4)U(9+x0). Pit g(x)=f(x)—mx+5. C6 bao nhiéu gia tri

duong cta tham s M dé ham sé ¢ (X) c6 dung hai diém cyc trj?
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Ay

34 l e 15 5.5 9\ >
A. 4. B.7. C.s. D. 9.
Loi giai
Chen C
Taco g'(x)=f'(x)-m; g'(x)=0< f'(x)-m=0 < f'(x)=m. D¢ ham.s6 y=g(X) c6 dung hai

5
m<13’

m

diém cuc tri khi va chi khi phuong trinh g’(x) =0 c¢0 hai nghiém boi 1é phan biét<> [10

<
<

Khi dém € {1,2,3,4,5,10,11,12}. Vay c6 8 gia tri cia M thoa mén yéu cau dé bai.
Cau 43: Cho ham s6 y = f(x) c6 dao ham f'(x) = x? +12x —%(Bm +n — 24) Vx € R. Biét rang

ham s6 khéng c6 diém cuc tri ndo va m, n 1 hai s6 thuc khéng &m thoa man 3n — m < 6. Tim
gia tri I6n nhat caa biéu thicc P = 2m + n.
A. 8. B.O. C.11. D. 10.

Lo sidi

Vi f'(x) la tam thtc bac hai c6 hé s6 a = 1> 0 nén f(x) khong c6 diém cuc tri ndo & f'(x) > 0Vx €
RedA<0e12+@m+n—-24)<0e 3m+n <12

m=>0

L g . . . n=0

= m, n la hai s6 thuc thoa man hé bat phuong trinh: ().

3m+n<12

3n—-m<6
Biéu dién mién nghiém cta (I) trong mat phang toa d6 Omn, ta duoc hinh tir giac 0ABC véi A(0; 2),
B(3;3), C(4;0) dudi day:

3m+n=12

Pit P(m;n) = 2m + n, ta biét raing P(m; n) c6 GTLN va gia tri y dat duoc tai 1 trong 4 dinh cua tt
gidc 0ABC. Ma P(0;0) =0, P(0;2) =2, P(3;3) =9, P(4;0) = 8.
Vay max P (m;n) = P(3;3) = 9.
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Cau 53: Cho ham s6 y = f(x)c6 dao hamf'(x) = (x? — x)(x? — 4x + 3), Vx € R. Tinh tong tat ca cac
gia tri nguyén cua tham s6 m dé ham so6 g(x) = f(x? +m) c6 3 cuyec tri.

A. 0. B. 6. C.3. D. 2.
Loi gidi
Chon C
x=0
Tacéf’(x)=x(x—1)2(x—3)=O(=>\le.
x=3
x=0 x=0
2 = x>=-m(Q
Lai c6 g'(x) = 2x. f'(x? +m)—0(=>[f(x 24 m)=0 iziﬁz(i@ 2-1_ 7(71)(2).

x2+m=3 x2=3-=m(3)
Do (2)cé nghiém ludn 1a nghiém boi chan; cac phuong trinh (1),(3) cd nghiém khéng chung nhau va
—m < 3 — mnén:
H3 J4 L . , _ , Pn e 3—m=>0
am so g(x)co 3 cuc tri © g'(x) = 0c6 3 nghiém boi lé< {_m <0 ©0<m<3.
VimeZ=me{0;1;2} vay téng cic gi4 tri nguyén bing 3.
Cau 55: Cho ham sb y = f(x). Haim sé y = f'(x) c6 d6 thi nhtr hinh v&. C6 bao nhiéu gié tri nguyén caa
tham sé m dé ham sé y = f(x? — 1n) 6 ba diém.cuc tri?
¥

A. 4. B. 2. C. 3. D. 1.
Loi giai
Chon A
Céach 1:

Tacody' = 2x. f'(x? =m).

x=0 x=0

x? m=0 x2=m
y—O@[f(x m)=0° x2 m=2|x2=m+2

x’—m=4 x’=m+4

Tir d6 thi ta thay
f(x? —m)>0(=>0<x —m<4dom<x’*<m+4.

x2—-m<0_ [x?<m
C m)<0=>[ m>4®[x2>m+4'
TH1: Véim < —4.
y =2x.f'(x?-m)=0x=0.
Suy ra ham sé y = f(x2? — m) khdng thé c6 ba cuyc tri.
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TH2: V6i —4 <m < —-2.
, (2 _ x=0
y' =2x.f"(x m)—O(:[x:i\/m.

Bang xét dau caa y’ = 2x. f'(x% —m)

x —fm+4 0 m+4

¥ =2x.f'(:c2 —m] + 0 - 0 + 0 -
Ttr bang trén suy ra ham sé cé 3 cuc trj.
TH3: Vé6i -2 <m < 0.
x=0
y =2x.f'(x*—m)=0& |x = xym + 2.
xX=*xym+4
Bang xét dau caa y’ = 2x. f'(x? — m)
x —fm+4 —fm+2 0 Nm+2 ~Nm+4
y=2xf(-m)| T 0 - 0 - 0 7 0 + 0 -
Ttr bang trén suy ra ham sé cé 3 cuc trj.
TH4: Véim > 0.
x=0
x = +Vm
— ! 2 _ —
y' =2x. f'"(x* —m) O(:x:i\/m'
) xX=*xym+4
Bang xét dau cua y’ = 2x. f'(x? — m).
X —jm+4 —m+2 —Jm 0 N Nm+2 Nm+4
¥+ 0 - 0 - 0 + 0 = 0 + 0 + 0 -

Tir bang trén suy ra ham sé ¢6 5 cuc tri.

Tir cac truong hop trén, ham sé y.= f(x% — m) c6 ba cuc tri khi m € —4;0.
Vim € Z nén m € {=3;—2; -1;0}.

Céch 2:

Tacdy' =2x.f (x? —m).

x=0 x=0

, x=0 x2—-m=0 x2=m

Y _Oc)[f'(xz—m)zo(: x2—m=2"|x2=m+2
x2—m=4 x2=m+4

Dé thay

x = 0 la nghiém boi Ié cua phuong trinh y’ = 0 = x = 01a 1 diém cuc trj caa ham sé y = f(x? — m).

x% = m + 2 la nghiém boi chin ctia phuong trinh y’ = 0.

Mat khdc m < m + 4vm nén hai phuong trinh x? = m va x? = m + 4 khong c6 nghiém triing nhau.
Vay dé ham s6 y = f(x2 —m) c6 3 diém cuc tri thi ¢d 2 nghiém phan biét khac 0 dong thoi vé nghiém

hoic c6 1 nghiém kép bing0= —4 <m < 0= m € {-3;-2; —1;0}.
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Cau 54: Cho ham s6 y = f(x) c6 d6 thi nhu hinh v& bén dudi. Goi S 1a tap chira tat ca cac gia tri nguyén
cua tham so m € [-2021;2012] dé¢ ham s6 y = f(f(x) — 2m + 1) c6 ding 4 diém cuc tri. S&
phan tir cua tap S la

A. 4029. B. 4038. C. 4030. D. 4028.

Loi giai
Chon A
bat g(x) = f(f(x) =2m+1) = g'(x) = f'(x)f'(f(x) — 2m + 1).

x=-1
W =0e|r=2
f'(f(x)—2m+1)=0
fx)-2m+1=-1 f(x)+2=2m
f)—2m+1=2 " [f)-1=2m
Ta 4p dung Ki ning hop ham, tac 1a xét trong giao cua duong thang .= 2m va hai d6 thi ham s y =

f)+2,y=f(x)-1 ,
i [/

Xét phuong trinh f'(f(x) —2m+1) =0 &

T
Dé ham s6 g(x) = f(f(x) —2m + 1) c6 4 diém cyc trj thi dwong thang y = 2m phai cat do thi 2 ham s6
trén tai hai diém phan biét (khong ke ti€p xuc)
2m >7 mel-2021;2012] 14 < m < 2012

Dya vio dd'thi ta thiy dicu kign 12 |57 = © ————— [T > = 12

= ¢ 0 4029 gia tri m
nguyén thoa man'yéu cau.
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