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(Theo Chuong trinh gido duc pho thong 2018)

GS.TS Cung Thé Anh
Khoa Todan-Tin, Truwong Dai hoc Sw pham Ha Ni

Loi giéi thi¢u. Ké tir nam hoc 2024-2025, hoc sinh pho thong trén ca nudc sé& hoan toan
hoc theo Chuong trinh gido duc pho thong 2018 va ki thi tot nghiép THPT sé& duoc t chic
theo phuong an trong Quyét dinh s6 4068/QD-BGDDT ngay 28/11/2023 ciia B6 Gido duc
va Pio tao. Bai viét trinh by mot s6 suy nghi va kinh nghiém c4 nhan vé co so khoa hoc
va nhing luu y khi thiét ké cac cau hoi theo dinh dang méi cua dé thi tot nghiép THPT
moén Toan, cling nhu d& thi minh hoa cho nhitng luan diém duoc trinh bay. Tai liéu phuc
vu cho céac khoa tip huan boi dudng GV Toan THPT trong khudn kho cac hoat dong cua
Chuong trinh trong diém qudc gia phét trién toan hoc giai doan 2021-2030.

1. MO PAU

Bat dau tir nim hoc 2024-2025 s& hoan thanh viéc thay sach giao khoa pho thong & cac 16p
cudi cap, hoc sinh pho thong trén toan qudc s& hoan toan hoc va thi theo Churong trinh gido
duc phd thong 2018. Ngay 28/11/2023, Bo Gido duc va Pao tao da ban hanh Quyét dinh
s6 4068/QD-BGDDT vé viéc phé duyét “Phuong an to chie ki thi va xét cong nhan tot
nghiép trung hoc pho thong tir nam 2025”.

Theo Quyét dinh nay, myc dich cua ki thi 1a “Panh gia dung két qua hoc tap ctia ngudi hoc
theo muyc tiéu va chuan can dat theo yéu cau cia Chuong trinh gido duc pho thong (GDPT)
2018; 1ay két qua thi dé xét cong nhan t6t nghiép trung hoc pho thong (THPT) va lam mot
trong cac co s& dé danh gia chat luong day, hoc ciia cac co s& GDPT va cong tac chi dao
cua cac co quan quan li gido duc; cung cép dir liéu du do tin cay cho cac co s¢ dai hoc,
gido duc nghé nghiép sir dung trong tuyén sinh theo tinh than ty chu”; ndi dung thi “Bam
sat n0i dung cua Chuong trinh GDPT 2018”.

Ki thi tot nghiép THPT s& gom 4 mon, trong d6 c6 2 mon bét budc (Toan, Ngir vin) va 2
mon ty chon trong sb cac mon, gém: Ngoai ngir, Lich str, Vat 1i, Hod hoc, Sinh hoc, Dia i,
Giao duc kinh té va phép luat, Tin hoc, Cong nghé.

Mon Ngit van thi theo hinh thirc tu luan véi thoi gian 1am bai 1a 120 phat. Cac moén con lai
thi theo hinh thirc trac nghiém. M6én Toan thi trong 90 phiit, cic mén con lai ¢6 thoi gian
lam bai 1a 50 phaut.



Nhu vay, mon Toan 1a mét trong 2 moén bat budc ciia ki thi (cing véi mon Ngir van). Mon
Toan thi theo hinh thirc trac nghiém, gdm 22 cau héi, thi sinh lam bai trong thoi gian 90
phut. Cau trac dé thi gdm ba phan:

- Phan I gém 12 cau héi ¢ dang tric nghiém nhiéu lya chon, trong 4 dap an goi y chon 1
dap an dung. Mdi cau tra 1oi dung duoc 0,25 diém.

- Phén IT gdm 4 cau hoi ¢ dang tric nghiém ding-sai. Mdi cau héi c6 4 ¥, tai mdi y thi sinh
lwra chon dting hodc sai. Thi sinh dang 1 y duoc 0,1 diém; thi sinh ding 2 ¥ duoc 0,25 diém;
chon dung 3 y dugc 0,5 diém va ding tat ca 4 y s& duoc 1 diém.

- Phén III gém 6 cdu hoi dang thirc trac nghiém tra 161 ngan. Mdi cau tra 1oi ding dugc 0,5
diém.

1. NHUNG NGUYEN TAC CHUNG KHI THIET KE PE THI

1. Pam bao ti 1¢ hai hoa ciia cac mach kién thirc trong @@ thi

Trong Chuong trinh mén Toan THPT 2018, c6 3 mach kién thirc chinh 1a Pai s6-Giai tich:
44%, Hinh hoc va Po luong: 35%, Théng ké va Xac suit: 14% va phﬁn Hoat dong thuc
hanh trai nghiém: 7%.

Tir d6, dé dam bao ti 18 trén, c6 2 phuong an vé ti 18 diém cta cac mach kién thirc trong dé
thi tot nghiép THPT mén Toan nhu sau:

+ Phwong an 1:

Pai s6 va Giai tich: 45%; Hinh hoc va Po ludng: 40%; Thong ké va Xac suat: 15%.
+ Phwong an 2:

Pai s6 va Giai tich: 45%; Hinh hoc va Po ludng: 35%; Thong ké va Xac suét: 20%.

Moi phuong 4n niy déu c6 nhirng rru va nhugce diém riéng, ching toi s& phan tich & phan
sau, kém v&i ma tradn ndi dung va d€ minh hoa.

2. Pam bao ti 1é mirc dd nhan thirc phi hop ciia cac cau héi trong dé thi.
+ Phuwong 4n 1 (thién vé xét t6t nghiép THPT, nhung ciing thé hién duoc tinh phan hod):
Nhan biét: 40%; Thong hiéu: 30%; Van dung: 20%; Van dung cao: 10%.

+ Phwong an 2 (c6 tinh phan hoa cao hon, c6 thé ding dé két hop xét tuyén vao céac
truong DH 16n):

Nhan biét: 30%; Thong hiéu: 30%; Van dung: 30%; Van dung cao: 10%.



3. Pé thé hién ré tinh thin d6i méi ciia Chwong trinh GDPT mén Toan 2018, dé thi
nén cé toi thiéu khoang 20-30% ndi dung lién quan dén ving dung thue té.

Piéu nay dam bao quan diém vé tinh thiét thuc ciia Chuong trinh GDPT mén Toén 2018:
“Cht trong tinh trng dung, gén két voi thuc tidn hay cac mon hoc, hoat dong gido duc khac,
dic biét v6i cac mon hoc nham thyc hién gido duc STEM, gan véi xu hudng phat trién hién
dai cua kinh té, khoa hoc, doi séng xa hoi va nhitng van dé cép thiét co tinh toan cau (nhu
bién d6i khi hau, phat trién bén viing, gido duc tai chinh,...)” va myc tiéu hinh thanh phat
trién nang lyc toan hoc, néi riéng 1 nang lyc mo hinh hoa toan hoc va ning lyuc giai quyét
van dé toan hoc, ciing nhu gitp hoc sinh “C6 kién thire, ki ning toan hoc pho thong, co
ban, thiét yéu; phat trién kha nang giai quyét van dé co tinh tich hop lién mén giita mon
Toan va cdc mon hoc khéac nhu Vat li, Hoa hoc, Sinh hoc, Dia li, Tin hoc, Cong ngh¢, Lich
sir, Nghé thuat,...; tao co hoi dé hoc sinh dugc trai nghiém, ap dung toan hoc vao thuc tién.”

Hon nita, diéu nay ciing rat phii hop véi dinh huéng tiép can danh gia ning luc cia Chuong
trinh GDPT mén Toan 2018. Béi vi danh gia két qua hoc tap theo dinh hudng tiép can ning
luc can chu trong vao kha ning van dung sang tao tri thirc trong nhiing tinh hudng tmg
dung khac nhau. Hay néi cach khac, danh gia theo nang luc 1a danh gia kién thuc, ki nang
va thai d trong nhimng bdi canh c6 y nghia. Khong c6 mau thuan giita ddnh gia ning luc
va danh gi4 kién thirc, ki nang; danh gia niang luyc dugc coi 1 budc phat trién cao hon so
v6i danh gia kién thic, ki ning. Dé chimg minh hoc sinh ¢6 ning lyc & mot mirc do nao
d6, phai tao co héi cho hoc sinh dwoc gidi quyét vin dé trong tinh huéng mang tinh thyc
tién.

Nhu vy, viéc ting ti 1¢ cac cAu hoi co noi dung thyc té trong dé thi vira 1d mot yéu cau
khach quan, vira 1a phuong tién can thiét dé co thé danh gid dugc nang lyc todn hoc cua
hoc sinh, ddc bi¢t 1a nang lyc mo hinh hod toan hoc va nang luc giai quyét véan dé toan hoc.
Thay vi viéc phan loai HS bang nhiing cu hoi thuan tuy toan nang cao, nhiéu khi rat lat
1é0, meo muc (khong can thiét va khong ¢ tinh su pham) nhu trudc day, gid day dé thi sé
phan loai HS bang cic bai toan c6 ndi dung thyc tién duoc thiét ké phu hop. Pay 1a xu
huéng khong thé dao nguroc va phan anh su tién bo ctia Churong trinh méi mon Toan. Didu
nay rat nén duoc cb vil, khuyén khich va cy thé hoa trong cac dé thi.

4. Vé ndi dung Kkién thirc:

- Bé phu hop véi tinh chat cia ki thi tot nghiép THPT, ngit canh cia cac bai toan trong dé
thi nén thudc ndi dung ciia Chuong trinh mén Toan 16p 12. Tuy nhién, ta c6 thé 1ong ghép
dé kiém tra nhitng noi dung tuong tmg & 16p 10, 16p 11, trong cac ¥ hoi nho (trong cac cau
héi ¢ dang thirc dung sai) hodc trong qua trinh gidi (¢ cac cau hoi thudc dang thirc tra 101
ngan).



Chang han, véi nhitng ¥ ning cao ctia mach Dai s6-Giai tich thi ¢6 thé xét cac mo hinh
thyc tién cho béi ham mii, ham 16garit, ham lugng giac; va bén canh nhitng ¥ héi lién quan
dén Toan 12 (khoang ting/giam cia dai lugng, cuc tri, xu thé trong khoang thoi gian dai
(tic 14 tiém can)...), c6 thé c6 nhiing y doi hoi phai giai PT/BPT mil, ldgarit, lugng giac
(co ban) tuong tng, hodc st dung cong thirc tinh tong ctia cap sb cong, cap sb nhan, ...

Ciing c6 thé sir dung nhitng mé hinh ctia cac hinh hinh hoc ¢ 16p 11 (hinh lap phuong, hinh
hop chir nhat, hinh chop déu, tr dién vudng, ...) di gan sin hé tryc toa d6 phi hop. Sau do
yéu cau HS chimg minh cic quan hé hinh hoc (song song, vudng goc); tinh cac dai lugng
hinh hoc (goc, khoang cach, dién tich, thé tich); viét phuong trinh, xét tuong giao cia cac
dudng, cac mat c6 trong dé bai, ...

Céc bai toan lién quan dén mach Thong ké-X4c suat ciing c6 thé 10ng ghép cac kién thirc
§16p 10, 11 nhu can dung cac cong thirc cong va cong thirc nhan xac suat khi tinh xac suat,
st dung cac quy tac dém & 16p 10 khi tinh xac suét, hodc tinh toan cac dai luong déc trung
do xu thé trung tim ctia mau s lidu ghép nhoém (hoc & 16p 11).

Mirc do, ti 1¢ cia phan kién thirc & 16p 10, 16p 11 trong dé thi nhu thé nao (dudi hinh thic
duogc 16ng ghép mot cach phut hop, khéo 160) thi tuy thudc vao muc dich va tinh phan loai
can c6 cua dé thi timg nam. Tuy nhién, trong d¢ thi khong nén cé nhing cau hoi riéng biét
ma nhin dé 1a thay ngay chi can st dung kién thirc 16p 10 hodc 16p 11 dé giai. Vi diéu nay
c6 18 khong phu hop véi tinh chat tong hop, xuyén sudt kién thirc ma mot dé thi tt nghiép
THPT can c6.

- Chii ¥ cach dién dat trong nhiing bai toan thyc té sao cho c6 vé gan “thyc t&” nhat. HS s&
phai phién dich tir ngdn ngir thyc té d6 sang ngdn ngit toan hoc, dé biét can phai lam gi.

5. Chu y thiét ké cac ciu héi trong dé thi dé c6 thé danh gia dwoc cac thanh to cia
niing hre toan hoc. Ngoai ra, dé hinh thire dé thi dep hon, dam bao sw hai hoa va hap
din, can chu y dén tinh cin d6i giira kénh chir va kénh hinh trong d2 thi.

- Chu y thiét ké cac cau hoi trong dé thi dé danh gia duoc cac thanh té cua ning luc todn
hoc. Mic du tinh than cua B Gido duc va Pao tao 1a dé thi tdt nghi¢p THPT mon Toan tap
trung vao danh gia 3 thanh t6 ciia nang lyc toan, bao gdm nang luc tu duy va lap luan toan
hoc, ning lyc mo hinh hod toan hoc, ning lyc giai quyét van dé toan hoc.

Tuy nhién, bén canh céc thanh té noi trén cta ning luc toan hoc (dé thiét ké cac cau hoi
tuong tng dé danh gia hon), ta van co thé thiét ké cac cau hoi dé co thé danh gia dugc (mot
phan) ning lyc giao tiép toan hoc (qua cac cu hoi khai thac thong tin tir kénh hinh, cau
hoi yéu cau lya chon st dung diing thuat ngit toan hoc can thiét, ...) va nang luc sir dung
cong cu, phuong tién hoc toan (qua cac ciu hoi sé can dung MTCT dé tinh toan, chang han
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tinh cac s6 dic trung ciia mau sb lidéu & phan Théng ké, tinh goc khi biét GTLG cua nd
trong phan Hinh hoc, ...).

- Chi1 y ting cudng cac cau hoi doc thong tin tir kénh hinh nhu d6 thi, bang biéu, biéu do;
c¢6 hinh minh hoa (khi can) trong cac bai toan thyc tién. Diéu nay gitp hinh thirc dé dep
hon, va gép phan d4nh gia dugc ning lyc giao tiép toan hoc.

Nén cb gang mdi dang thtrc trong dé thi co it nhat mot cau hoi gan véi hinh vé/dd thi/biéu
d6; khi d6 hinh thirc d¢é thi s& dep hon, hap din hon.

III. MOT SO LUU Y KHI THIET KE CAC CAU HOI

Bén canh dang cau héi trac nghiém khach quan nhiéu lya chon ma GV da quen thudc va
c¢6 nhiéu kinh nghiém khi thiét ké, tir nam 2025 dé thi tdt nghi¢p THPT mon Toan c6 mdt
loai cau hoi méi ma nhiéu GV chua quen céch thiét ké 12 loai cAu héi tric nghiém ding
sai, mdi cAu gdm 4 y nho. Hon nita, nhiing cdu tric nghiém tra 1oi ngin ciing khong phai
don thuan 14 ta chi dem céc cau héi ty luan vao va chi yéu cau HS viét dap s, khong can
trinh bay chi tiét 1oi giai; day la mot dang cau hoi riéng biét, can thiét ké riéng mac du la
dé thiét ké hon so v&i cau hoi trac nghiém dung sai. Ngoai ra, khi yéu cau ting ti 1¢ nhiing
cau hoi ing dung thyc té trong dé thi cling giy ra mot s6 khé khian cho GV trong qua trinh
thiét ké d¢ thi.

Duéi day, ching toi dua ra mot sé goi ¥ ¢6 tinh chét thuc hanh dé GV c¢6 thé tham khao.
1. V& loai ciu héi diing sai 4 y:

Pay 1a dang thitc méi ciia cau hoi trong dé thi, do d6 GV c6 thé con nhiéu lung ting khi
thiét ké cac cau hoi loai nay. Nguyén tic chung khi thiét ké 1a 4 y héi trong mét cau hoi
trdc nghiém diing sai can gdn bé véi nhau, cing mot tinh hudng chung, va thé hién rd budc
nhay giita cac y, ddc biét 1a tir y ¢) 1én ¥ d) (vi thang diém cho sé y dung trong 1 cau hoi
dung sai c6 budc nhay rat rd rang). Dudi day 1a mot sd goi y cu thé:

+ Loai 1: Cdc ¥ héi trong mét ciu héi diing sai (4 y) nham khai thdc cdc khia canh khdc
nhau ciia mét vin de.

Mot s6 vi du:
- Khai thac cac ¥ co ban vé khao sat mot ham s6 quen thudc trong Chwong trinh mén
Toan 16p 12 (ham phan thirc bac 2/bac 1 hoac mot ham s6 bac 3): khoang bién thién;

cuc tri; tiém can; tam d6i xtng; GTLN/GTNN trén mot khoang; tiép tuyén tai mot
diém nam trén do thi, ...



Véi nhiing ¥ nang cao, c6 thé hoi vé truc dbi ximg, diing d6 thi hoic bang bién
thién dé két luan vé sé nghiém ciia phuong trinh tuong tng, ...
Khai thac cac ¥ v& mot bai toan co hoc khi xét chuyén dong cia mot chat diém trén
duodng thrfmg (quan h¢ gitra vi tri, van tbe, gia tde, hudng chuyén dong, vi tri cta
chit diém khi vén tc/ gia tdc 16n nhat, nho nhat, .. ).
Khai thac cac ¥ vé mot hinh phang giéi han bi d6 thi ham sé cho sin va truc hoanh
(xé&c dinh phuong trinh dd thi, xac dinh s6 nghiém cua phuong trinh dang f(x) = m,
tinh dién tich hinh phang, tinh thé tich vat thé tron xoay sinh ra khi quay hinh phang
xung quanh tryc Ox, ...)
Khai thdc mdt mé hinh hinh hoc (hinh 18p phuong, hinh hdp chir nhat, hinh lang tru
dang, hinh chép déu, hinh tr dién vudng, ...) ma da gan san hé truc toa do (co toa
d6 mot s6 dinh). Yéu cau chimg minh cac quan hé hinh hoc nhu song song, vuoéng
gdc; tinh cac dai lugng hinh hoc nhu khoang céach, goc, dién tich, thé tich; viét
phuong trinh, xét turong giao cta cac dudng, cdc mat c6 trong hinh, ...
Cho phuong trinh 1 dudng thang va 1 mit phang (hoic 2 dudng thang, hoic 2 mat
phang, hodc 1 dudng thang va 1 mit cau). Khai thac cac y vé tuong giao, khoang
cach, gbc, ... lién quan.
Cho mét mé hinh miu dir liéu ghép nhom trong Thong ké, khai thac cac khia canh
khac nhau nhu tinh cac s6 dic trung (ké ca cac s6 dic trung do xu thé trung tim &
16p 11). Hoic 13 cho hai mau dir liéu cung loai, tinh va so sanh theo phuong dién vé
mot vai sé ddc trung nao do.
Céac y VD, VDC nén héi theo kiéu dung y nghia cta cac sé dic trung dé dong ¥ hay
bac bo mot két luan dinh tinh nao do.

+ Loai 2: Cdc y héi trong mot cdu héi diing sai (4 y) la cdc bwde chinh dé gidi mét bai
todn tong hop va twong doi khé

Céc budc dé giai quyét mot bai toan toi wu hoa loai phai ty xac dinh mé hinh toan
hoc (loai tong hop, twong ddi kho).

Cho 1 tinh hudng can tinh x4c sudt c6 diéu kién, loai tong hop va tuong ddi kho.
Thiét ké 4 ¥ thanh cac budc phii hop dé giai bai toan da cho (tir ¥ ¢) 1én y d) dé 1a
budc kho nhat).

2. V& ciu héi trac nghié¢m tra 10i ngin:

Khi thiét ké cac cau hoi thudc dang thirc tra 151 ngan trong dé thi (HS khong can trinh bay

101 gidi chi tiét, chi can dién dap so trén phicu tra 161), can luu y nhitng diém sau:



- Két qua ciia cau hoi can ¢ dang thich hop va 1a duy nhét.

[Theo mau phiéu chdm di thiét ké cua B Gido duc va Pao tao, dap s6 1a s6 nguyén (ké
ca s6 nguyén am) hodc 1a sé thap phan, va HS s& t6 dau am, dau phay va cac chir s6 phu
hop trén phiéu tra 101) dé c6 thé chim ty dong bang may quét. Vi sb 6 dé dién dap sb trén
phiéu chdm chi 13 4 (ké ca dau 4m, d4u thap phan, néu co), nén néu can thi trong dé phai
¢6 yéu cau lam tron két qua dén hang nao d6 cho phu hop].

- Can chil y thoi gian xir 1i cic cdu hoi nay phai phi hop voi thoi gian lam bai cta dé thi va
ti 1¢ diém cta cac cau héi thudc dang thirc nay trong dé thi (3/10 diém). Tranh nhiing bai
ma 101 giai qué dai, phtrc tap, HS s€ khong du thoi gian lam bai.

- Nén c6 ti 1& hai hoa giira cac cAu hoi thuan tuy toan va cac cau hoi lién quan dén tng dung
thyc té trong phan nay. Mitc d6 nhan thic ciia cac cau hoi thudc dang thirc ndy nén tir
Thong hiéu tré nén, tranh nhiing bai qua don gian chi & mic do Nhan biét.

3. Vé cac tinh hudng lién quan dén thue tién:
+ Ung dung dao ham:

- Van dung: M6 hinh toan hoc cho sin (mé hinh ting truéng (ham bac 1/bac 1, ham
mil); ham tang truong logistic: ham mii; ham chi phi trung binh: ham bac 1/bac 1,
bac 2/bac 1; ham chi phi khi loai bo chét gdy 6 nhiém: ham bac 1/bac I; néng do
ctia chat khir trung, néng dd cta 1 chat trong phan ing hoa hoc: ham bac 1/bac 1;
chuyén dong ctia chat diém trén dudng thang (cac cau hoi lién quan dén vi tri, hudéng
chuyén dong, khoang thoi gian ting tc, giam tdc, quang dudng di chuyén duogc, do
dich chuyén, ...); cic ham trong kinh té (ham chi phi, ham doanh thu, ham loi nhuan)
va y nghia dao ham cua chung, ...).

- VD cao: Can ty xay dung mé hinh toan hoc (vi du giai cac bai toan t6i vu hod ma
mo hinh chura ¢6: cac bai toan cuc tri (téi uu thoi gian, chi phi, ...); tu 1ap ham doanh
thu, ...).

+ Tich phan:

- Van dung: M6 hinh toan hoc cho sin (ly tich phan cua mot ham biéu thi toc do
thay ddi cua mot dai lugng nao do: tich phan cua van tdc tirc thoi cho ham vi tr,
tich phan cua toc do tang trudong cho sd lugng quan thé, tich phan cia loi nhuan bién
cho loi nhuan, ...; chuyén dong trén duong théng, o).

C6 thé dung nhimng bai ma y nghia cua cic dai luong tinh qua tich phan dugc giai
thich ngay trong dé bai (nhu cong trong vat li, quan hé giira cong va nang lugng;
cac dai lugng trong kinh té (thang du tiéu dung, thing du san xuét; uge tinh loi



nhuan trong mot khoang thoi gian khi biét ham doanh thu va ham chi phi), gia tri
trung binh trén mdt khoang cua mdt dai lugng bién thién, tim toa d6 trong tdm cua
mot day thang c6 mat do khéi luong thay doi, ...)

- VD cao: Tinh dién tich cc hinh trang tri khi chwa cho phuong trinh cy thé, ma phai
xac dinh phuong trinh tir dir kién cta dé bai, ...

+ Vecto: Gan véi cac bai toan vat li (can bang luc, tinh cong cua lyc khong doi, ...).

+ Phwong phdp toa dé trong khéng gian: Gan véi cac mé hinh thuc tién ma da gin sin toa
dd (mo6 hinh nha: tinh do dbc cuia mai nha, gdc gitra hai xa va ct nao do, ...; tinh khoang
cach giira hai ddi tuong (coi 1a hai diém) trong khong gian; cAc md hinh lién quan dén hinh
cau nhu mo hinh phét séng wifi, ban kinh quét ctia rada, ...)

IV. MA TRAN THIET KE PE THI

1. Phwong an 1: DS-GT: 45%; HH-DL: 40%; TK-XS: 15%

Dang thitc | Mach kién | S6 ciu héi | Mirc 46 | Tong Ghi chu
thirc tw duy | diém
Tréc nghiém 6=4+2 1,5 04 cau vé Ung dung dao ham + 02
nhiéu lya chon cau vé Nguyén ham, tich phan
4=1+3 1,0 |01 cau vé Vecto, 03 cau vé Phuong
phép toa d trong khong gian
2=1+1 0,5 |01 cau vé Thong ké, 01 cau vé Xac
sut
Tréc nghiém 2=1+1 2,0 01 cau vé Pao ham, 01 cau vé Tich
ding sai phan; trong 2 cau nay c¢6 01 ciu vé
thuc té.
2=1+1 2,0 |01 cau vé Phuong phap toa do trong

kg (cho pt dt va mp, cap pt dt, cap pt
mat phang, pt dt va mit cau, ... va
khai thac cac y héi lién quan).

01 cau ldy mo hinh 13 mét hinh hinh
hoc trong khong gian (hinh lap
phuong, hinh hop chtr nhat, hinh
chop deu to dién vudng, ...) ma da
gan san h¢ truc toa do va cho sin toa
do mot sd dinh va khai thac tlep
(tinh khoang céach, géc; chung minh
vudng goc, song song; viét phuong
trinh cac duong, cdc mat, ...)

Tréc nghiém tra 2=1+1 1,0 01 cAu vé Pao ham + 01 cau vé
1061 ngan Nguyén ham, tich phan; c6 it nhat 01
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hinh)
2=1+1 1,0 | Co it nhat 01 cau vé van dung thyc
tién
2=1+1 1,0 | 01 cu vé Thong ké + 01 cau vé Xac
suét co diéu kién
Tong 10

Ma tran cac chu deé

cau vé thyc tién (c6 thé 1a bai toan
toi wru hoa ma phai ty xay dung mo

STT Tén cha dé Piém (Cot 1 Ghi chu
chi 1a tham
khao; nhung
tong  diém
cua  mach
kién thuc 1a
cb dinh)
1 |Ung dung | Thuan tuy toan
, \ ~ = 2,5
ctua dao ham | Van dung thyc tién
PRI P 4,5
2 | Nguyén ham | Nguyén ham 20
va Tich phan | Tich phan ’
3 | Vecto trong | Vecto thpﬁn tuy L0
khong gian | Vecto gan vdi toa do ’
4 | Phuong Thuén tuy toan 40
phap toa do Gén v6i md hinh thye 3.0 ’
trong khong | tién ’
gian
5 | Thong ké 01 cau tric nghiém | 0,75 Céac ¥ VD, VDC nén hoi theo kiéu dung
nhiéu Iya chon + 01 ¥ nghia cia cac s6 dic trung dé dong y
’ cau tra 1o1 r}gén 15 hay bac bo mot két luan dinh tinh {1&‘10 gié
6 | Xéac suat 01 cau trac nghi¢m | 0,75 ’ Céc y VD, VDC nén hoi theo kiéu can
nhiéu lya chon + 01 tinh mot xac suit c6 diéu kién loai téng
cdu tra 1oi ngan hop, tuong d6i khod
2. Phwong an 2: DS-GT: 45%; HH-DL: 35%; TK-XS: 20%
Dang thitc | Mach kién | S6 cAu héi | Mirc 46 | Tong Ghi chu
thire tw duy | diém
Tréc nghiém 6=4+2 1,5 04 cau vé Ung dung dao ham + 02
nhiéu Iya chon cau vé Nguyén ham, tich phan




4=1+3

1,0

01 cau vé Vecto, 03 cdu vé Phuong
phép toa d trong khong gian

2=1+1

0,5

02 cau vé mach Thong ké-Xac suat

Trac

dung sai

nghiém 2=1+1

2,0

01 cau vé Dao ham, 01 cu vé Tich
phén; trong 2 cau c6 01 cau vé thuc
té

1,0

01 cau vé Phuong phap toa do trong
kg hodc ldy mo hinh 1a mot hinh
hinh hoc (hinh 1ap phuong, hinh hop
chir nhat, hinh chép déu, to dién
vudng, ...) ma da gan san hé toa do
va khai théac tiép (tinh khoang céch,
gdc, dién tich, thé tich; ching minh
vudng goc, song song; viét phuong
trinh, xét trong giao cac duong, cac
madt co trong hinh, ...)

1,0

01 cau vé Thong ké (khai thac cac s6
dic trung khac nhau) hodc vé Xac
suat c6 diéu kién (cac budc dé giai
mot y téng hop, tuong ddi kho)

Trac

161 ngan

nghiém tra 2=1+1

1,0

01 cau vé Dao ham + 01 cau vé
Nguyén ham, tich phan; c6 it nhat
01 cau vé thuc tién (co thé 1a bai
toan toi uu hod ma phai tu xay dung
mo hinh)

3=1+2

1,5

C6 it nhat 01 cau lién quan dén g
dung thyc tién

0,5

Can ddi v6i nodi dung cau hoi da
chon ¢ Dang thuc 11, dé sb diém cua
phan Thong ké va phan Xéac sut
khong qué chénh I¢ch.

Tong

10

Ma tran cac chu deé

STT

Tén chu de

Piém (Cot 1 chi la
tham khao; chi co
tong diém la co

dinh)

Ghi chu

Ung dung | Thuan tuy toén

cua dao | Van dung thyc tién

ham

2.5

4,5
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Nguyén Nguyén ham

ham va Tich | Tich phan 2,0

phan

Vecto trong | Vecto thpﬁn tuy 1.0

khong gian | Vecto gan vdi toa do ’

Phuong Thuén tuy toan 35

phap toa do | Gan v6i mé hinh 25 ’

trong khong | thuc tién ’

gian

Thong ké 2,0 (c6 thé | Cac y VD, VDC nén hoi theo kiéu
theo dung y nghia ciia cac sd dac trung dé
phuong an | dong ¥ hay bac bé mot két luan dinh
chiadéu | tinh ndo do

Xéc suit 1+1, hodc | Cac y VD, VDC nén hoi theo kiéu
1,254+0,75, | can tinh mot xac sudt co diéu kién
tuy dung ¥ | loai tong hop, twong ddi kho
cua tung
de)

V. PE THI MINH HOA

Duéi day, chung t6i trinh bay 02 dé thi goi y theo cau triac ki thi t6t nghiép THPT minh hoa
cho hai phuong an dé xut & trén, kém dap an, ma tran chi tiét va phan tich vu, nhuogc diém
clia timg phuong 4n, dé ban doc c6 thé tham khao.

1. Pé thi minh hoa theo Phwong 4n 1

Dé thi dugc thiét ké theo ti 1¢:

+ Pai s6 va Giai tich: 45%; Hinh hoc va Do luong: 40%; Thong ké va Xac suat: 15%.

+ Nhan biét: 40%:; Thong hiéu: 30%; Van dung: 20%; Van dung cao: 10%.

Uu diém ctia dé thi theo phuong an nay:

+ CAu tric kha can d6i ¢ ca 3 dang thirc cAu hoi ctia dé thi;

+ Cac cau hoi nhin chung thiét ké thuan loi hon (vi néi chung, thiét ké cau hoi ding sai
thudc mach Théng ké va X4c suat kho hon thiét ké cau hoi ding sai & 2 mach con lai);

+ Diém trung binh cuia thi sinh nhin chung sé& cao hon (vi mach Hinh hoc va Po luong dé
hon, quen thudc hon, thi dugc nhiéu diém).

Nhugc diém: Chua thé hién that rd mach Théng ké va Xac suatla 1 trong 3 mach kién thuc
chinh cta Chuong trinh; thiéu céc cau hoi tong hop vé mach Thong ké va Xac suat (cac
cau hoi trong dé thi chi 1a nhitng cau héi twong dbi nho, kha vun vat).

11




PE MINH HQA KI THI TOT NGHIEP THPT QUOC GIA - PHUONG AN 1
Thoi gian lam bai: 90 phiit, khéng ké thoi gian phat dé

PHAN I. Ciu tric nghiém nhiéu phwong an lya chon. Thi sinh tra 16i tir cau 1 dén cau
12. Mbi cau hoi thi sinh chi chon mét phwong 4n.

Céu 1. Cho ham s6 y = f(x) xéc dinh, lién tuc trén R va c6 d6 thi nhu hinh dudi.

Y

2 -1 O

Goi M va m 1an luogt 12 gia tri 16n nhat va gia tri nho nhét cia ham sé f(x) cho trén doan
[—2; 2]. Gia tri M — m bang

AM—-—m=0. BM-m=2

C.M—m=3. D.M—-—m=1,5.

Ciu 2. Chohams6 y = x + x—il Phét biéu nao sau day 1a dung?

A. Ham s6 dong bién trén (—1; +00).

B. D6 thi ham sé di cho c6 diing mot duong tiém can.

C. Tiém can xién ctia d6 thi ham s6 khong di qua gdc toa do.

D. Ham s6 d3 cho ¢6 2 diém cuc tri.

Cau 3. Ham s6 nio trong bén ham s6 dudi ddy c6 do thi nhu hinh v&?

12



2_
A. y — X 3x+1. B. y — 2x+1 C. y —

x+1 x+1°

2x—-1 _ 2x+1
x+1° x—1

Ciu 4. Gia st rang s6 dan cia mot thi xa sau t nam (ké tir ndm 2022) duoc tinh boi cong

, 23t+20
thue f(t) = Y

thoi gian tir ndm 2022 dén ndm 2030 (tic 1a t € [0;8]), s6 dan 16n nhat cua thi xa do 1a
bao nhiéu?

t > 0 (don vi ctia £ (t) dugc tinh bang nghin nguoi). Hoi trong khoang

A. 20,1 nghin nguoi. B. 20,6 nghin nguoi.

C. 21,8 nghin nguoi. D. 20,4 nghin nguoi.

Céu 5. Cho ham sd f(x) 1a mot nguyén ham cua ham sd y = e™ + sinx va thoa mén
£(0) = —2. Phat biéu nao sau day 1a ding?

A. f(x) = —e™* — cosx. B. f(x) = —e™* 4+ cosx — 2.

C.f(x) =e ™™ —cosx. D. f(x) = e ™* + cosx.

Cau 6. Mot bon chira 10 m3 nudc bi 10 i v6i toc dd chay ra vao thoi diém t phat duge cho
boi cong thie V'(t) = 250 — 2t (lit/phut). Biét rang V (t) (lit) 14 thé tich nudc chay ra khoi
bon tinh téi thoi diém t phit. Goi V; thé tich nude chay ra khéi bon trong 15 phut dau tién
ké tir khi nuéc bi 10 ri va V, 14 thé tich nude chay ra khoi bon tir sau phut thir 15 dén hét
phut tht 30. Tinh V; — V5.

A. 30 lit. B. 50 lit. C. 450 lit. D. 3 075 lit.

Cau 7. Cho hinh hop ABCD.A’B'C’'D’. Khi d6, vecto AB + A'D’ + CC’ bing vecto nao
dui day?

A AC. B.CA'. C.AC', D.C'A.
Céu 8. Phuong trinh mit cau (S) tam A(2; 1; 0) va di qua diém B(0; 1;2) 1a
A.(x—2)2+(y—-1)2+2z2=8.

B.(x —2)2+ (y — 1)? + z%? = 64.

C.(x+2)2+ (y+ 1)+ z? = 64.

13



D.(x+2)?*+(y+1)2+2z%2=8.

Céu 9. Trong khong gian Oxyz, cho diém A(1; —1; 1) va mat phang (P):x + 3y — z —
5 = 0. Goi (d) 12 dudng thang di qua A va vudng goc voi (P). Goi M 1a giao diém cua (d)
va mit phang (Oyz). Toa do diém M 1a

A.M(2;2;0). B. M(0; —4; 2).

C.MG;O;%). D. M(0; —1; 1).

Ciu 10. Trong khong gian Oxyz (don vi trén mdi truc 1a km), mot may bay dang di chuyén
v6i hudng bay khong ddi tir diém M (50; 100; 8) dén vi tri ha canh 1a N(1; 1; 0). Géc tao
boi duong bay ciia may bay va mat dat c6 gia tri gin nhat véi phuong an nio sau day?

M (50;100;8)
o I

=
X/N(lm)

A. 3°. B. 4°. C.5°. D. 6°.

Yy

Céu 11. Mdi ngay bac Huong déu di bo dé rén luyén sirc khoe. Quing duong di bo mbi
ngay (don vi: km) ctia bac Huong trong 20 ngay duogc thong ké lai ¢ bang sau:

Quing dwong (km) [2,7;3,0) | [3,0;3,3) | [3,3;3,6) | [3,6;3,9) | [3,9;4,2)

S6 ngay 3 6 5 4 2

Phuong sai cia mau s6 liéu vé quing duong di bd mdi ngay ciia bac Huong (két qua lam
tron téi hang phan tram) 1a

A. 0,13. B. 0,36. C. 2,85. D. 3,39.

Céu 12. M6t manh dat chia thanh 2 khu vuon: Khu A ¢6 300 cdy an qua, khu B ¢6 400 cay
an qua. Trong d6, sb cdy cam & khu A va khu B 14an luot 12 200 cay va 250 cdy. Chon ngiu
nhién 1 cdy trong manh dat. Xac suét ciy dugc chon la cdy cam, biét rang cay d6 ¢ khu B
la

A. g B. c.2 D.

14

O |
N |-
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PHAN II. Ciu tric nghi¢m ding sai. Thi sinh tra 10i tir cdu 1 dén cau 4. Trong mdi y
a), b), ¢), d) & mdi cau, thi sinh chon diing hoic sai.

Cau 1. Cho ham s6 y = f(x) = 2% ¢6 dd thi (C) va duong thang d: y = ax + b nhu hinh
duoi.

a) [ f(x)dx = = +C.

In2
b) Phuong trinh duong thang d 1ay = 2x + 1.
¢) Thé tich khéi tron xoay tao thanh khi quay hinh phang giéi han boi db thi (€), truc hoanh
Ox va cac duong thang x = 0,x = 1 xung quanh truc Ox 1a 16m (dvtt).

d) Goi S;, S, lan luot 14 dién tich ciia hinh phang H; (phan gach chéo) va hinh phang H,

s S 2
(xem hinh v&). Khi d6 5—1 =
2

Céu 2. Cho mot chat diém chuyén dong trén duong thang. Van toc v(t) ciia chat diém
trong khoang thoi gian tir t = 0 dén t = 8 dugc cho boi d6 thi nhu hinh dudi, bao gdm cac
doan thang 4B, CD, DE va nira duong tron duong kinh BC. O day, thoi gian ¢ tinh bang
gidy, van toc v(t) tinh bang m/s, t = 0 14 thoi diém chat diém bat dau chuyén dong. Khi
do:

a) Van toc ctia chat diém tai thoi diém t = 2 giay 1a 1 m/s.
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b) Sau thoi diém 6 gidy thi chat diém chuyén dong theo chiéu duong.
¢) Gia toc cuiia chat diém tai thoi diém t = 5 gidy 1a —1 m/s2.
d) Quing duong ma chat diém di dugc trong 4 gidy dau tién 1a 4 m.

Ciau 3. Trong khong gian Oxyz, cho hai dudng thang

x= 1+2t x-2 y+2 z-3
d: y=1—1—tvad:_—1=T=T.
7 =

a) Goc giira hai duong thang d va d’ (tinh chinh xac dén hang don vi cta do) 1a 51°.

b) Mait phang chta diém A(1; —1; 1) va vudng goc voi duong thang d’ di qua gbc toa do
0.

¢) Hai duong thang d va d’ chéo nhau.

d) Gia st M, N lan luot 1a hai diém thudc cac duong thang d, d’ sao cho d6 dai doan MN
nhd nhat. Khi ¢, MN = 2.

Cau 4. Tai World Cup 2022, FIFA str dung cong nghé
quay mdi dé ghi lai nhitng dién bién trén san van dong
nhanh chéng va chi tiét hon. Cong nghé nay gdm mot
may quay diéu khién tir xa, dugc gan bang diy cap ndi
dén cac goc san. Pé lap dit may quay, phai c6 4 diém cao
dé gan day cap. Day cap gin may quay duoc lam bang
soi kevlar khong gidn, dong thoi san bong c6 mot may tinh riéng dé diéu khién cac soi day

cap khi can. Cac san bong c6 thé tan dung cac diém cao trén khan dai dé gan day cap, hoic
dung cac ¢t cao tam thoi (Theo NBC).

Gia sir san bong c6 chiéu dai 320 m, chiéu rong 280 m va chiéu cao ciia mdi cot gan cap la
73 m. Bbn cot gfm cap AA’, BB’, CC’, DD’ dugc dung ¢ 4 gdc cua san van dong. Chon h¢
truc toa d0 Oxyz nhu hinh dudi, vi tri may quay duoc biéu dién boi diém M thudc mién
trong ctia khdi hop chir nhat ABCD.A’B’C’D’ (don vi trén mdi tryc twong tmg véi 1 m).
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Taco AB = 280,AD = 320,4A" = 73.

a) Khi may quay dat tai tdm cta hinh hop ABCD.A'B'C’'D’ thi may quay co toa do
M(140; 160; 30).

b) Khi may quay dat tai diém M(120;200;30) thi may quay cach diém treo cap C’ la
202 m.

¢) Gia sir ban dau may quay & vi tri A’. C6 tinh hudng da phat penalty nén can di chuyén
may quay téi do cao 20 m ngay phia trén vi tri dat qua bong khi da penalty c6 toa do
(140; 11; 0) (tirc 1a hinh chiéu vudng goc ctia may quay xudng mit san 1a qua bong). Do
dai quang duong ngan nhat ma may quay phai di chuyén 1a 150 m (két qua lam tron toi
hang don vi cua mét).

d) Khi may quay cach déu bon diém treo cap mot khoang 1a 215 m thi may quay c6 do
cao 16n hon 35 m so v41 mat san bong.

PHAN III. Céu tric nghié¢m tra 1oi ngin. Thi sinh tra 10i tir cau 1 dén cau 6.

Céu 1. Cho ham s6 y = f(x) c6 dao ham f'(x) = (x — 1)(x — 2)?*(x — 3), Vx € R.
Ham sb da cho dat cuc dai tai diém x = a. Tinh gia tri cua a.

Cau 2. M6t canh cong, véi cong vom c6 dang parabol, gdm hai phan: phan hai canh cira
c¢6 dang hinh chit nhat CDEF, phan con lai 1a phan trang tri (nhu hinh dué6i). Biét rang
GH = 3m, AB = 4mvaAC = BD = 1 m. Tinh dién tich (don vi: m?) phan trang tri ctia
cong.

G

1
[
1
[
1
[
1
1
1
1
H D B

A" C

Ciu 3. Trong khong gian Oxyz, cho diém A(1; —1; 1) va mat phang (P):2x —y + z —
5 = 0. Mit phang di qua 4, vudng goéc véi (P) va song song voi truc Ox ¢b phuong trinh
laax+by+z+d=0.Tinhgidtrictaa + b + d.

Ciu 4. Mot may bay bay ngang qua mot tram kiém soat khong Iuu va cach tram kiém soat
nay mot khoang (theo duong chim bay) 1a 14 km. Cho hé toa d§ Oxyz duogc thiét 1ap nhu

17



hinh duéi (don vi trén mdi truc 13 kiléomét), O 14 vi tri tram kiém soat va M 1a vi tri caa may
bay (coi mdy bay la mot diém trong khong gian), ngudi ta tinh dugc NOB = 30°, MON =
45°, Khi d6, néu diem M c6 toa do (a; b; ¢) thi a® + b? — 2¢? c6 gia tri 12 bao nhiéu?

Cau 5. Thoi gian st dung mang xa hoi trong mdt ngay ciia mot s6 hoc sinh duoc théng
ké trong biéu d sau:

Thoi gian st dyng mang xa hoi trong mét ngay
cua mot sO hoc sinh
15
10
o W m I l I

[1;1,5) [1,5;2) [2;2,5) [2,5;3) [3;3,5) [3,5;4) [4;4,5) [4,5;5)

Tim khoang tr phan vi ctia mau s6 liéu trén (1am tron két qua dén hang phan trim).

Ciu 6. Mot cira hang dién thoai di dong thong ké va thiy rang, 40% khach hang khi dén
mua dién thoai thi s& mua Iphone con 60% khach hiang s& mua dién thoai Samsung. Biét
réng néu khach hang mua Iphone, ti 1¢ ddn man hinh 1a 60%, con néu mua dién thoai
Samsung thi ti 1& dan man hinh 1én t6i 80%. Chon ngau nhién mot khach hang, thi thay
ngudi d6 mua dién thoai nhung khong dan man hinh. Biét xac suat dé ngudi d6 mua dién
thoai Iphone 1a %, voi % 1a phan sb t6i gian. Tinh a + b.

18



PAP AN PE MINH HQA Ki THI TOT NGHIEP THPT QUOC GIA
PHUONG AN 1
PHAN I. Ciu tric nghiém nhiéu phwong 4n lya chon

(MJi cau tra 1oi dung thi sinh duoc 0,25 diém)

Cau 1 2 3 4 5 6 7 8 9 10 |11 |12
Dap an C D C D |A C C A |B B A A

- < e _ 232-20 _ 26
Caud.Taco: f'(t) = T = o

> 0,Vt > 0. Suy ra ham sb f(t) dong bién trén nira
khoang (0; +0).

Do d6, trong khoang thoi gian tir nam 2022 dén nam 2030 thi s6 dan 16n nhét cia xa d6 1a
vao nam 2030.

Khi d6, s6 dan 16n nhat cta xa d6 1a: £(8) = 20,4 (nghin ngudi).

Cau 5. V6i phuong an C, ta ¢6 f(0) = 0 # —2; véi phuong an D, ta ¢6 f(0) = 2 = —2.
Do d¢ ta loai hai phuong an C va D.

Ca hai phuong 4n A va B déu thoa mén diéu kién £(0) = —2. Bang cach tinh dao ham
f(x) dé thi lai thi ta két luan A 12 phuong an dung.

Ciu 6. Taco Vy = [) (250 — 26)dt = (250t — t2)|1° = 3 525 lit;
V, = [(250 — 20)dt = (250t — t2)[32 = 3 075 .

Cau 9. Ta c6: mit phang (P):x + 3y — z — 5 = 0 c6 mot vecto phap tuyén 71 =
(1;3; —1).

Vay duong thang di qua A(1; —1; 1) va vudng goc véi (P) c6 phuong trinh 1a:
x=1+t¢t
y=-1+3t
z=1-t.

Suy ra toa d6 diém M (0; —4; 2).
Cau 10. Goi a 1a goc hop boi duong bay clia may bay véi mit dat.

Khi d6 a = (MN, (Oxy)).
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Ta c6: MN = (—49; —99; —8), vecto phap tuyén cta (Oxy) 1a k = (0; 0; 1)

|[MNEK| 8

MN||k| V12266

sina = |cos(m, l?)| = | >a=x41°.

Cau 12. Xét cac bién co:

M: “Cay dugc chon la cay cam”; N: “Cay dugc chon ¢ khu B”.

P(MNN) _ 250 _ 5

P(N) 400 8

Taco: P(M|N) =
PHAN II. Ciu tric nghi¢m diing sai
Diém tbi da ctia 01 cau hoi 1a 1 diém.

- Thi sinh chi lya chon chinh x4c 01 ¥ trong 1 cau héi dugc 0,1 diém.

- Thi sinh chi lya chon chinh x4c 02 ¥ trong 1 ciu hoi duoc 0,25 diém.

- Thi sinh chi lya chon chinh x4c 03 ¥ trong 1 ciu hoi duoc 0,50 diém.

- Thi sinh lya chon chinh xé4c ca 04 ¥ trong 1 cau héi dugc 1 diém.

Caul | Cau2 | Cau3 | Cau4

a)b a)b a) S a)S

»S | S |bS |bs

c)S c)b c)b c)b

d) S d)S d)S d)b

Ciu 1. 2) Ding vif f(x)dx = [ 2%dx = 2+ C.

b) Sai vi:

Puong thang d di qua hai diém c6 toa d6 (0; 1) va (2; 4).
Do d6 vecto chi phuong ctia duong thang d 1a ug = (2; 3).

Suy ra vecto phap tuyén ciia duong thang d 1a ng = (3; —2).

20



Vay phuong trinh cua duong thang d 1ad:3x —2y + 2 =0 hay y = %x + 1.

c) Sai vi thé tich khéi tron xoay tao thanh khi quay hinh gi6i han boi (C;), Ox, Oy va

2 _x !
duong thang x = 1 quay quanh truc Ox la V = nfol(zx)zdx = r[fol 4*dx =1 - ;4 =
0
3
- .
2In2
d) Sai vi:

Ta co: S; 1a dién tich hinh phang giéi han bai dudng thang d va d6 thi (C).
Tur d6 thi, ta thdy dudng thang (d) cat do thi (€) tai hai diém c6 hoanh d6 lan lugtlax = 0
vax = 2.

2 3

0 lTlZ.

Suyra$; = foz |(§x + 1) — 2%

dx = (Ex2 +x—2—)
4 In2

Lai c6: S, 1a dién tich hinh phang giéi han boi d6 thi (€), truc Ox va cac dudng thang x =
0,x = 2.

2

, 2 2% 3
DodoSz=f 2%dx = —| =—.
0 In2lg In2
S 5> 5In2
A ) n
Vay2t=—rz =-—~_1,

3 - 3
S =
2 In2

Cau 2. b) Sai vi khi t > 6, v(t) < 0 nén chat diém chuyén dong theo chiéu am.

¢) Ping vi phuong trinh duong thang chira doan CD 1a v(t) =5 —t. Suy ra a(t) =
v'(t) = —1.

Do d6 tai thoi diém t = 5 gidy, gia toc cta chat diém 1a —1 m/s?.

d) Sai vi: Tong quing dudng chat diém di dugc trong 4 gidy 1a dién tich cia mién gi6i han
boi cac duong cé phuong trinh v = v(t),v = 0,t = 0,t = 4 vabang 2 + 2 + nle =4+
™

—m.
2

Cau 3. a) Sai

Taco:uy = (2;—-1;0),uy = (—1;1; 1).

. TR 2.(=1)+(-1).140.1 3
Khi d6: cos o = a2l 2C D+ | ==

— = = nén a = 39°.
[ugl[upl  22+(-1)2+02./(-1)2+12+12 V15
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b) Sai
Goi (P) 1a mit phang di qua diém A(1; —1; 1) va vudng goc véi duong thang d'.

diquaA(1l;—1;1)

ﬁ:@:(_1;1;1):(P):_x+y+z+1=0'

Khi d6 (P): {

Tacd —0+ 0+ 0 + 1 # 0 nén mat phiang (P) khong di qua gbc toa do.
c) Dung

Tacod:ug = (2,-1;0),ug = (-1, ;1) = [ug,ug] = (-1, -2; ).
Léy 1(1;,-1;1) €d,]J(2;-2;3) € d’. Suy ral_j =(1;-1;2).

XétI]. [ug ugl =1.(-1) - 1.(-2) + 2.1 =3 # 0.

Vay hai duong théng d va d’ chéo nhau.

d) Sai

P dai doan MN ngan nhat khi MN 13 doan vudng goc chung cua hai duong thang d va
d'.

GoiM(1+2t;—-1—-t;1)€ed,N2—-t;—-2+t;3+t)ed.
SuyraMN = (1 =2t —t,—14+t +t52 + t).

Tacé{MNJ_d o WV).u_d)=0@{2(1—2t—t’)—(—1+t+t’)+0.(2+t')=0
MN 1 d’ MN.ug =0 —1-2t-tY+(-1+t+tHh+2+t)=0

f=3
{—5t—3t=—3® 2
3t+3t'=0 pr=_3
2

Viy i = (-4 -1d) = o = J(<2) s 02 () =2
Cau 4.

Ta co:
A(0;0;0),B(280;0;0),D(0;320;0),A'(0;0; 73),C(280; 320;0), C'(280; 320; 73).

a) Sai vi M (140; 160; 36,5).

b) Sai vi MC’ = /(280 — 120)% + (320 — 200)2 + (30 — 73)? ~ 204,57.
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¢) Pung vi toa do ciia may quay la M(140; 11; 20).

Do dai ngin nhat ma may quay phai di chuyén 1a

MA' = /1402 + 112 + (73 — 20)2 ~ 150.

d) Ping vi:

X

GoiP,Q,R,N lan luot 14 trung diém cua cac doan A'B',AB,CD,C'D".

Do MA'= MB'= MC' = MD' = 215 nén M thudc mit phang trung tryc cua duong thang
A'B'.

Goi H 13 hinh chiéu vudng goc ciia M 1én PN.

Ta c6 MP? = MN? = AM? — A'P? = 26 625, PH = HN = 160.
Khi 46 MH = VMP? — PH? =~ 32,

Vay khoang céach tor M téi mat san la 73 — 32 = 41 > 35.

Chuy. Co thé x4c dinh toa d6 H 1a tAm cta hinh chit nhat, sau do6 viét phuong trinh tham
s6 cta duong thang di qua H va song song vdi truc Oz, va tim diém M thudc dudng thang
d6 sao cho MA’ = 215. Tir d6 tinh khoang cach tir M dén mit phang (Oxy).

PHAN III. Cau tric nghiém tra 10i ngin

(MBJi cau tra 10 ding thi sinh dugc 0,5 diém)

Cau 1] 2 |3 4 5 6

Papsd | 1 [3,5] 1] -98| 1,54 | 11

23



Cau 1. Bang bién thién cta ham s6 nhu sau:

T —oo 1

y + 0 - 0 +

Suy ra ham sé d cho c¢6 diém cyc dai 1a x = 1.
Cau 2. Sur dung hé tryc toa do nhu hinh dudi.

Yy

3G
F, E
A Cl D =
-2 -1H=0 1 2

Goi phuong trinh cuia parabol 13 (P): y = ax? + c.
Khi d6 (P) di qua G(0; 3) va B(2;0).

3

3=a.0%+c a=-—= o _ 3.2
Suyra{0=a.22+c®{c=34=>(P)'y_ X + 3.

Khi d6, dién tich hinh phang gi¢i han béi duong cong y = — sz + 3 va truc Ox la:
W f_zz |—%x2 + 3| dx = 8 (m?).

DoAC=BD=1m=CD =2m.

Puong thang x = 1 cit parabol (P) tai diém c6 tung do la y = —Z + 3 =2,25.

Do @6 CF = DE = 2,25m.
Dién tich phan hai canh hinh chir nhat la:
S, = 2.2,25 = 4,5 (m?).

Vay dién tich phan cong lam trang tri la: S = §; — S, = 8 — 4,5 = 3,5 (m?).
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Céu 3. Ta c6 mét VIPT cua (P) 1a 7ipy = (2; —1;1); mot VTCP cua tryc Ox la 7=
(1; 0; 0).

Theo gia thiét mot VTPT cta mit phang can tim 14 77 = [r_i(P), f] = (0;1;1).
Suy ra phuong trinh mit phang cantimla (y+ 1)+ (z—-1) =0 y +z = 0.
Cau 4.

T giac OCMN 14 hinh chit nhat v MON = 45° nén OCMN 1a hinh vudng.

Tacd6 OM = 14 = ON = 0C = 72. Do dé, c = 7V2 .

Xét tam giac OAN vudng tai A , ta cd: OA = ON.sin 30° = %E
Do do, a = 77\5

Xét tam gidc OBN vudng tai B , ta c6: OB = ON. cos30° = 2%
Do dé, b = 2%,

Vay a? + b%? — 2¢? = —98.
Cau 5.

Q: €12,5;3),Q3 € [4;4,5).

50

- 20 g%
Q=25++—05=_.
P R PR
Qs =4+—=5—05=7

R 5
Véy 4, 2B _3F 1,54.
48 16 24

Cau 6. Ki hiéu A 1a bién ¢ “Khach hang mua dién thoai Iphone” va A 1a bién ¢b “Khach

hang mua di¢n thoai Samsung”.

Goi B 1a bién c¢6 “Khach hang dan méan hinh khi mua dién thoai”.

Vi khi dén mua dién thoai thi 40% khach hang s& mua Iphone con 60% khach hang s& mua
dién thoai Samsung nén: P(A4) = 0,4; P(Z) = 0,6.
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Theo dé bai: Ti 1¢ man hinh ctia khach hang mua Iphone 1a 60% = P(B|A) = 0,6.

Ti 1€ man hinh cua khach hang mua Samsung la 80% = P(B |Z) = (,8.

Ap dung cong thirc xac suat toan phan, ta dugc:
P(B) = P(A).P(B|A) + P(A).P(B]A) = 0,4.0,6 + 0,6.0,8 = 0,72.
Xéc suat ngudi ¢6 mua dién thoai nhung khong dan man hinh 13
P(B)=1-P(B)=1-0,72=0,28.
Xéc suat dé nguoi khong dan man hinh dé mua dién thoai Iphone chinh 1a P(A |§).

P(A).P(B|A) _ 04.04 _ 4
P(B) o028 7

Ap dung cong thirc Bayes, ta co P(A|§) =

Dod6 a+ b = 11.
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BANG NANG LUC VA CAPPQ TU DUY

L . . , S6 Cap d6 tw duy (cac ciu cu thé)
Cac thanh to cua nang luc toan hoec | . . .
cau Dang thire I Dang thure 11 Dang thire 111
NB|TH | VD |VDC (NB|TH| VD [ VDC| NB | TH | VD | VDC
ang luc t a 1ap luan toa
1 Nang lyc tu duy va lap luan toan 13 |3 1 3 1 | I 5 |
hoc
2 | Nang lyc md hinh hoéa toan hoc 5 1 2 2
3 Nang luc giai quyét van dé toan 4 1 1 1 1
hoc
4 | Nang luc giao tiép toan hoc 8 2 1 1 2 1 |
5 Nang luc' fu dung c,ac cong cu, 4 | | | 1
phuong tién hoc toan
Tong 3416 | 4] 2 70 4| 4 1 3 | 2 1

Ghi chii: Pé thi c¢6 22 cdu hoi, trong dé méi cau héi & Dang thire II gom 4 y hoi nhé. Do do dé thi bao gom 34 y héi nhé. S6 cdau hoi dwoc thong ké
6 bang trén la tinh dén timg Y héi nho.

BANG CAU HOI THEO NQI DUNG/CHU PE

s . a2 Dang thire x .2
NOi dung/Chu de Dang thure I Dang thire 11 Dang thirc III | Tong Tong diém
Mach Pai s va Giai tich 6 8 (=2x4) 2 16 4,5
Mach Hinh hoc va Do luong 4 8 (=2x4) 2 14 4,0
Mach Théng ké va Xéc suit 2 2 4 1,5
Tong 12 16 6 34 10
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2. B¢ thi minh hoa theo Phwong 4n 2

Dé thi dugc thiét ké theo ti 1¢:

+ Pai s6 va Giai tich: 45%; Hinh hoc va Do luong: 35%; Théng ké va Xac suat: 20%.
+ Nhan biét: 30%; Thong hiéu: 30%; Van dung: 30%; Van dung cao: 10%.

Uu diém ctia dé thi theo phuong an nay:

+ Thé hién twong d6i rd mach Thong ké va Xac suat 1a 1 trong 3 mach kién thirc chinh cia
Chuong trinh, c6 cau héi tong hop vé mach kién thirc nay; diéu nay thé hién twong ddi r6
sy d6i mai cia Chuong trinh mon Toan 2018 trong dé thi;

+ Ca 3 dang thirc cau hoi cuia dé thi déu cé du ca 3 mach kién thire, do d6 dé thi danh gia
duoc hoc sinh toan dién hon;

+ D¢ thi c6 tinh phan loai cao hon, pht hop véi viéc két hop xét tuyén vao cac truong dai
hoc 16n.

Nhuoc diém:

+ Kho thiét ké dé thi hon so v&i Phuong an 1 (vi néi chung, thiét ké cau hoi dang sai thudc
mach Théng ké va Xéc suat s& kho hon thiét ké cau hoi dung sai thudc 2 mach kién thtrc
con lai);

+ V& hinh thuc, dé thi khong that can ddi vé sb cau hoi cla tung mach kién thuc & dang
thirc tra 101 ngén (2 Giai tich, 3 Hinh hoc, 1 Théng ké/Xac suét). Ciing can can chinh sb
diém cua timg phan Théng ké va Xac suat sao cho hai hoa hop li (tuy dung ¥ va diém muén
nhan trong mdi dé thi ma ta co thé dé ti 1 diém 1a 1+1, hodc 1,25+0,75 cho hai ndi dung
nay). Ngoai ra, néu thiét ké dugc ca y hoi Théng ké va Xac suat trong cling mot cau hoi
dang dting sai 4 y & Dang thirc II thi s& rat hay, mic du viéc nay 1a twong d6i kho (xem 01
phuong an nhu vay & dé minh hoa theo Phuong 4n 2);

+ V6i hoc sinh thién vé khoa hoc x3 hoi thi phé diém co thé khong cao (do dé thi ¢6 tinh
phan hod cao hon va mach Thong ké va Xac suat, mach kién thic méi, duoc nhiéu diém
hon so véi dé thi thiét ké theo Phuong an 1).
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PE MINH HQA KI THI TOT NGHIEP THPT QUOC GIA — PHUONG AN 2
Thoi gian lam bai: 90 phiit, khéng ké thoi gian phat dé

PHAN I. Cau tric nghi¢m nhiéu phwong 4n lya chon. Thi sinh tra 16i tir ciu 1 dén cau
12. Mbi cau hoi thi sinh chi chon mét phwong 4n.

xZ+x—-1

Cau 1. Buong cong nao dudi day 1a do thi cia ham s6 y = — ?
y | 7 y
, T 2
I /’ ,
6 : g 7
5 ! 4 g
| / 2
4 ! Va 7
I/
3 , ’:/ -4 -2
2 |
/ | 4
// | , -2
//\ | / ”
3,/ 10 \ ] 2 3 4 5 X a 9
p Y, -1 | 4 .
A. - B. °

v " v T v >
-6 -4 -2 0 K’:_—__\'

v
i | EmEns
’
p
,
3 —f
N
’
-
i
i
1
i
i X
? 2 3 ] 5 3
I
1
i
i
1
‘ D
i . .

mx—2m-—3

/
,
’
s
Co

Cau 2. Chohamsoy = , vO1 m la tham s0. C6 bao nhiéu gia tri nguyén cua m dé

ham s6 dong bién trén ting khoang xac dinh?

A. 2. B. 3. C. 4. D. 5.
Céu 3. Cho ham s6 y = x* — 3x% + 8. Ham sd ¢6 bao nhiéu diém cuc ti¢u?

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

Cau 4. Mot loai vi khuan duoc tiém mot loai thude kich thich sy sinh san. Sau t giay, s6 vi
khuan duoc xéac dinh theo cong thirc N(t) = 1000 + 30t? — t3(0 < t < 30). Hoi sau bao
nhiéu gidy thi s6 vi khuan 16n nhat?

A. 10 giay. B. 20 giay. C. 25 giay. D. 30 giay.
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Céu 5. Cho ham s6 f(x) = i +3x2 + 1. Biét rang [ f(x)dx = aln|x| + bx® + x + C.
Tinh gi4 tri cta biéu thic P = 2a + b.
A. 1. B. 2. C. 3. D. 4.

Cau 6. Mot btrc tudong hinh chit nhat ABCO cao 4 m, dai 8 m. Ban Binh trang tri burc tuong
bang cach v& dudng cong 1a mot ham sé bac bay = 3—15 x(x — 2)(x — 8) + 2 trong h¢ truc
toa d6 nhu hinh dudi, mdi phan son mot mau, phan phia trén son mau xanh da troi va phan
phia dudi son mau trang. Moi don vi trén céc tryc tuong ung véi 1 m.

VA

A B
mau xanh da troi
2 ———————
/ {w
l N 5
o 1 2 8 x

Biét 1 hop son s€ son dugc 4 m? tudng. Ban Binh phai mua ti thiéu bao nhién hop son
mau tring dé son buic tuong?

A. 2. B. 3. C. 4. D. 6.

CAu 7. Trong khong gian Oxyz, cho hai vecto a = (2; —2; —4), b= (1; —1;1). Ménh dé
nao dudi day sai?

A.d+Db=(3-3;-3). B. d va b cung phuong.

C. |b| = V3. D.d Lb.

Cau 8. Trong khong gian Oxyz, giao diém cua mat phang (P):3x + 5y —z—2 =0 va
duong thang A: % = yT_g = % 1a diem M (xo; yo; o). TONg x4 + Vo + 2, bang

A. 1. B. 2. C.5. D. —2.

Cau 9. Trong khong gian Oxyz, chomitcau (S): x? + y% + z2 — 8x + 10y — 6x + 49 = 0.
Toa d6 tam 7 ctia mat cau (S) 1a

A.I1(—4;5;-3). B. 1(4; -5;3). C.I1(4;-5;3). D.1(4;5;3).
Cau 10. Toa do hoa ngdi nha kho cia bac Hung nhu hinh dudi. Coi cac birc tuong va hai
mai déu 1a hinh chit nhat, don vi trén mdi truc 1a mét. Bac can treo mot chiée dén 1én tim
clia tran nha (tirc 12 giao diém hai duong chéo cua hinh chit nhat HGFE). Khoang céch tir
diém treo chiéc dén dén mat phang song song véi tran nha va di qua dinh clia mai nha
(doan thang PQ) 1a
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\\\/,

A1, B. 3. C. g D. 2.

Cau 11. Théng ké diém trung binh moén Toan cua mot s6 hoc sinh 16p 12 duoc mau sb liéu
sau

Khoéng diém [6,5;7) | [7;7,5)|[7,5;8) | [8;85) | [8,5;9) |[9;9,5) | [9,5;10)

Tan s6 8 10 16 24 13 7 4

Phuong sai ciia mau s6 liéu vé diém trung binh mén Toan cua cac hoc sinh d6 1a
A. 0,616. B. 0,785. C. 0,78. D. 0,609.

Cau 12. L6p Toan cao cap ¢ 95 sinh vién, trong d6 c6 40 nam va 55 nir. Trong ki thi mon
Xéc suat thong ké c6 23 sinh vién dat diém gioi (trong d6 c6 12 nam va 11 nir). Chon ngiu
nhién mot sinh vién trong danh sach 16p. Tinh xac suét chon duoc sinh vién dat diém gioi
mon Xac suat thong ké, biét rang sinh vién d6 1a nit?
A B.—. c.2 D.=.

5 23 23 19
PHAN II. Ciu tric nghi¢m diing sai. Thi sinh tra 10i tir cau 1 dén cau 4. Trong mdi ¥ a),
b), ), d) & mdi cau, thi sinh chon dung hoic sai.

—x242x-5 ,

Caul.Chohamsby = — dd thi (C).
a) Tam ddi xang cta do thi (€) 1a diém I1(1; 0).
b) Khoang cach gitra hai diém cuc tri ctia dd thi ham sb 1a 4+/5.

¢) Tiép tuyén ciia d6 thi ham sd tai giao diém ctia d6 thi ham s véi tryc tung 1a dudng
thang y = x + 5.

d) Biém M (x,; ys,) thudc dd thi (€) sao cho x,, > 1 va do dai IM ngin nht c6 tung do
yu < —4, v6i I 1a tim ddi xtng cta do thi (C).
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Cau 2.

Mot nguoi di 6 t6 tir dudng dan mudn nhap vao dudng cao téc. Khi dang di véi van toc
36 km/h thi ngudi d6 bat dau tang toc dé dat duge van tde yéu cau tbi thiéu khi nhap lan 1a
60 km/h. Biét rang sau khi ting toc duoc 10 gidy, xe ngudi d6 bat dau vao duong cao tdc
v6i van tée 60 km/h. Gia sir rang xe ting téc nhanh dan déu voi véan tde biéu dién theo thoi
gian t (gidy) 1a mot ham s6 bac nhat c¢6 dang v = at + b (don vi: m/s).

a) Khi bat dau vao duong cao toc, 6 to cd van toc 10 m/s.
b) Ham s6 v(t) biéu dién van tdc ciia xe tir lac bat dau tang tdoc dén khi vao cao toc lav =

~t + 10 (m/s).

¢) Quing duong xe di duoc tir luc bat dau ting tdc dén khi vao duong cao tde 1a 133 m (két
qua 1am tron dén hang don vi cia mét).

d} Biét trén dudng cao toc gic:ri han van tdc t6i da 1a 100 km/h. Néu giir nguyén do ting van
toc nhu vay thi sau 26 gidy ké tir luc bat dau tang toc 0 t6 sé di qua van toc toi da cho phép.
Ciau 3. Trong khong gian Oxyz, cho dudng thang A: % = _13 = Zzﬁ va mit phang
(P)ix+3y—2z+1=0.

a) Puong thiang A di qua diém P(4; —3; —1).

b) Goc giita duong thang A va mit phang (P) 1a 30°.

¢) Puong thang d vudng goc véi 4 va song song v6i mit phang (Oxy) c6 mot vecto chi
phuong 1a u,; = (1;1; 0).

d) Goi A’ 1a duong thang qua A(1; —1; 2), vudng goéc v6i duong thang A va cit truc Oz.
Khoang cach tir gc toa dd O dén duong thang A’ nhé hon %

Cau 4. Thoi gian (phut) truy cép Internet mot ngay cia 60 hoc sinh truong THPT A va 60
hoc sinh truong THPT B dugc cho nhu sau:
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Thoi gian [30; 40) [40; 50) [50; 60) [60; 70) [70; 80)
(phut)
S6 hoc sinh 3 12 15 20 10
THPT truong A
Thoi gian [30; 40) [40; 50) [50; 60) [60; 70) [70; 80)
(phut)
S hoc sinh 4 8 12 23 13
THPT truong B

a) Thoi gian truy cdp Internet trung binh mot ngay cua nhom hoc sinh THPT truong A nho
hon thoi gian truy cap trung binh cua nhoém hoc sinh THPT truong B.

b) D6 léch chuan ciia mau s6 liéu ghép nhom vé thoi gian truy cap Internet mot ngay cua
hoc sinh THPT truong B nho hon dé 1éch chuan ctia mau sb liéu vé thoi gian truy cip
Internet mdt ngay cua hoc sinh THPT truong A.

¢) Néu cin ctr vao su so sanh khoang t phan vi ciia mau so liéu vé thoi gian truy cép
Internet ctia hai nhom, ta két luan thoi gian truy cap Internet mot ngay cia nhém hoc sinh

truong B phan tan hon nhém hoc sinh truong A.

d) Chon 1 hoc sinh THPT bat ki tir mau dit liéu trén. Biét hoc sinh d6 truy cap Internet dudi
60 phut mét ngay. Kha nang chon dugc hoc sinh truong A cao hon kha nang chon dugc
hoc sinh truong B.

PHAN III. Céu tric nghié¢m tra 1oi ngin. Thi sinh tra 10i tir cau 1 dén cau 6.

Cau 1. Cho d6 thi ham s6 y = f'(x) gdm 3 doan gap khiic nhu hinh dudi. Biét f(7) = 3,
tinh gia tri cua f(3).

[ 1 ¥ F R

B

|
N
1? )

Cau 2. Gia sir s6 lwong quan thé nAm men tai moi truong nudi cay trong phong thi nghiém
240 s P11 \
TT3o-07se> (TONg do thoi gian t dugce tinh bang gio,
t = 0. Coi t = 0 12 thoi diém ban dau. Can toi thi€éu bao nhiéu gid dé toc do tang truong
ctua quan thé nam men khong vuot qué 4 té bao/gio? (Két qua lam tron dén hang don vi).

dugc mo hinh hoa bang ham sb P(t) =
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Ciu 3. Trong khong gian Oxyz, cho diém M(1;2;3) va mit phang (P):mx +y + z +
3 = 0. Tinh tong cic gi4 tri cia m sao cho binh phuong khoang cach tir M dén mit phang
(P) bang 26.

Cau 4. Trong khong gian Oxyz, cho hinh hop ABCD.A'B'C'D ' vé&i A(—3;0; 0), B(0; 2; 0),
D(0;0;1),A'(1;2;3). Tinh thé tich ctia khdi hop ABCD.AB'C'D.

Céu 5. Mot chiéc dén tron duoc treo bai ba soi day khong dan xuat phat tir dié‘m O trén
tran nha lan luot bude vao ba di€m 4, B, C trén dén tron sao cho tam gidc ABC déu va mat
phang (4BC) song song véi nén nha (nhu hinh dudi). Do dai ctia mdi doan day 04, OB, 0C
déu bang L (cm). Trong luong cua chiéc dén 1a 24 N va ban kinh chiéc dén 13 18 cm. Gia
stt cac luc cang Fy, F,, F; trén mdi soi ddy c6 cung do 16n 1a F = F(L) (phu thudc vao do
dai L cta mi soi day). Biét ring |P| = |F; + F, + F,|. Néu chiéu dai L ciia mdi doan day
OA, OB, OC tbi thiéu 1a 20 cm, d6 16n F cua luc cang trén moi soi day co6 gia tri 1on nhat
13 bao nhiéu (két qua lam tron dén hang phan chuyc)?

(0]
— 7 — L
F1 F2 FS
B 18
AL T ¢
1_//
B

Cau 6. Truong THPT A c6 20% hoc sinh tham gia cau lac bd am nhac, trong d6 c6 90%
hoc sinh ciia cau lac bo biét choi dan guitar. Ngoai ra, 6 10% s6 hoc sinh cua truong khong
tham gia ciu lac b 4m nhac nhung ciing biét choi dan guitar. Chon ngau nhién 1 hoc sinh
ctia trudng. Gia st hoc sinh d6 biét choi dan guitar. Xéac sudt chon dugc hoc sinh thudc ciu
lac bd 4m nhac 13 bao nhiéu? (Két qua lam tron dén hang phan trim).
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PAP AN PE MINH HQA Ki THI TOT NGHIEP THPT QUOC GIA
PHUONG AN 2
PHAN I. Ciu tric nghiém nhiéu phwong 4n lya chon

(MJi cau tra 1oi dung thi sinh duoc 0,25 diém)

Cau 1 2 3 4 5 6 9 10 |11 |12

~
oo

Dap an A B C B C B B D B A D A

Cau 1.

x2+x—1 1 ,ox?-2x
y=?=x+2+m}D=R\{1}2y=m;y=0
x=0=>y=1
x=2=>y=05,
Ti¢m can dimg x = 1, ti€ém can xién y = x + 2
Bang bién thién:
.\- —o0 0 1 2 o0
f(x) - 0 - — 0 +

| T T~ T

Cau 2. bPKXD: x +# m.

Ta cb: v' = -m?+2m+3
acoy’ =—— o
Ham s6 da cho dong bién trén mdi khoang xéac dinh
& y' >0, v6i moi x # m va dau bang chi xay ra tai hiru han cac diém x.
& -m*+2m+3>0e -1<m<3.
Mam € Z nénm € {0; 1; 2}. Vay c6 3 gia tri nguyén cuia m.
Céu 6. Dién tich phan son tring 14 Sy = f08 |3—15x(x —2)(x —8) + 2|dx =~ 11,12m?2.
Do 11,12:4 ~ 2,78 nén ta can it nhat 3 hop son trang.
Céu 10. Ta c6 A(4; 0;0). Tir PQ = AB = Q(2; 5; 4).
Toa dd cua F (4;0; 3). Do do6 toa do diém treo dén M 1a M(2; g; 3).
Mit phang (a) song song voi tran va di qua PQ c¢6 vecto phép tuyén 1a 71 = (0; 0; 3).

Do d6 phuong trinh (@) 1a (a):z — 4 = 0.



Khoang cach tir M dén (a) 1a 1.
PHAN II. Ciu tric nghi¢m diing sai

Diém to1 da cua 01 cau hoi la 1 diém.

- Thi sinh chi lya chon chinh x4c 01 ¥ trong 1 cdu héi dugc 0,1 diém.

- Thi sinh chi lya chon chinh x4c 02 ¥ trong 1 cdu hoi dugc 0,25 diém.

- Thi sinh chi lya chon chinh x4c 03 ¥ trong 1 cdu hoi dugc 0,50 diém.

- Thi sinh lya chon chinh xé4c ca 04 ¥ trong 1 cau hoi dugc 1 diém.

Caul | Cau2 | Cau3 | Cau4

a)b a)S a)b a)b

D | »HD | bS |b)S

c)S c)b c)b c)S

dp |dHSs |Hp | b

Cau 1.
a) Dung

Tiém cén dlirng cua dd thi ham sé 1a duodng théng x =1.

, —x2+2x-5 4
Tacooy=——-=—x+1——.
x—1 x—1
Ti¢m can xién cua do thi ham s6 1a duong thang y = —x + 1.

Do d6 toa do giao diém cua hai duong tiém can 1a 1(1; 0).

b) Ping
Lwnyl — 4
Taco:y'=—1 t oo
' _ 4 _ _ 2 _ x—1=2
y'=0 thm—0®@:1)—4®h_1=_2

Vay, d6 thi ham s6 ¢6 hai cyc tri 1a M(3; —4), N(—1; 4).

=|

x =3

x=-1
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Do d6, khoang cach giira hai diém cuc tri 1d MN = /(=1 — 3)2 + (4 + 4)2 = 4+/5.
c) Sai

4
(x-1)?"

Taco:y'= -1+
Giao diém cua d6 thi ham sb véi truc 0y 1a A(0; 5).
Ta c6: y'(0) = 3.
Khi d6, phuong trinh tiép tuyén ctia @b thi ham s6 tai diém A 1a duong thang y = 3x + 5.
d) Dung

. X 4
Piém M € (C) > M (xM; —xy+1-— —) xy > 1.

XM—].

Dé IM nho nhét thi IM2 nhé nhit.

4
XM—l

16

(xpm—1)?

+ 8.

2
Ta co: IM? = (xM—1)2+(—xM+1— ) =2(xy — 1)% +

biat t = (x, — 1)%,t > 0. Khi do, ta duoc: f(t) = 2t +1—t6+ 8.

f=2-=
16 t =—-2v2 (L)
@)=0e2—-——==0¢& .
f® t? L = 232 (TM)
Bang bién thién:
t 0 2¢/2 +00
f() - 0 +
+00 oo
1) T~ _—
8+ 82

Vay min f(t) = f(2v2) = 8 + 8v2.

Khido: (x);, —1)?=8+8V2 & xy—1=+2V2 - xM=1+,/2\/§.
XM—1=— Zﬁ xM=1_ 2\/7
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Doxy>1=2xy=1+2V2=2y,=-1-2V2+1- —2\/’——< —4.

1+ 2\/— 1
Céiu 2. a) Sai vi khi bat dau vao dudng cao tdc, van toc ctia 6 to 1a 60 km/h = ? m/s.
b)Pungvitait =0,v =10m/svatait = 10,v = ?m/s.

¢) Pung vi quing duong xe di duoc tir lac bat diu ting téc dén khi vao cao tdc l1a
J;° (3t +10) dt ~ 133 m.

250

d) Sai vi: 100 km/h = — m/s.

péZ St 10 > 2—50 thi t > 26,6. Tai t = 26, 6 t6 van chua vuot qua gidi han téc do toi da.

Cau 3.
a) Dung.
) W ) x=1+3t
Ta viét lai phuong trinh duong thang 4 dudi dang tham s6 nhu sau 4: {y = =3t
z=-3+12t
Thay x = 4;y = —3;z = —1 vao phuong trinh dudng thang 4 ta dugc
4=1+3t 7 7
A:{—3 =-3t =t = 1. Vay v6i t = 1 duong thang 4 di qua diém P(4; —3; —1).
—1=-3+2t

b) Sai. Ta c6 vecto chi phuong cia dudng thang A 1a @ = (3; —3; 2); veto phép tuyén cua
mit phang (P) 1a 77 = (1; 3; —2).

Do d6 sin(4, (P)) = |cos(u; n)| = 5\/_

= (4, (P)) ~ 34%44",
c) bung.
Goi U, 1a vecto chi phuong ctia duong thang d. Vi d vuéng goc v6i 4 nén iy L U.

Pong thoi, do d song song voi mat phang (Oxy) nén i, vudng goc voi veto phap tuyén

ctia mit phing (Oxy) tie 1y L k véi k = (0;0; 1).
Vay uy = [l_i; E] = (—3;—3;0). Chon iy = (1;1;0).

d) Piing. Goi duong thang can tim 1a A",
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Theo cau b) vecto chi phwong cua 4 1a 4 = (3; —3; 2).

Goi M(0; 0; a) 1a diém thudc Oz ma duong thing A’ di qua = AM = (=1;1;a — 2) 1

mat vecto chi phuong cia 4",

Suy ra

ANlAeoAMLlieoAM -i=0e(-1)-3+1-(-3)+(a—-2)-2=0ea="5.

Vay dudng thing A’ di qua M(0; 0; 5) nhan vecto AM = (—1; 1; 3) lam vecto chi
x=—t
phuong c6 phuong trinhy y =1¢
z=1+3t

Gia sit H(—t; t; 1 + 3t) 1a chan duong vudng goc ké tir O xudng A’. Khi d6 OH =
(—t; t; 1 4+ 3¢t).

P& OH 1 A’ thi OH J_m,dodo't+t+3(1+3t)=0,t1'rcla‘1t=—%.

3..3.2 _ V22
SuyraH(E, 11‘11)‘0H o1
Cau 4. d) Dung vi:

Goi A 1a bién ¢ “Chon dugc hoc sinh truong A”, A la bién ¢d “Chon dugc hoc sinh
truong B”.

Goi X 1a bién ¢ “Hoc sinh dugc chon c6 thoi gian su dung Internet dudi 60 phut mot
ngay”, X 1a bién ¢b “Hoc sinh dugc chon c6 thoi gian st dung Internet it nhét 60 phut
mot ngay”.

3+12+15+4+8+12

Khi d6 P(A) = 0,5; P(X) = 20

= 0,45; P(X|4) = 0,5.

. Suy ra P(A|X) = 2

5

P(X|A)P(A) _ 5

Do d6, P(A|X) = P05

Vay xac suat dé chon dugc hoc sinh truong A cao hon xéc suat chon dugc hoc sinh
truong B.

PHAN III. Céu tric nghiém tra 10i ngin

(MBJi cau tra 1o ding thi sinh dugc 0,5 diém)
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Papso | —7 | 5| 0,64 | 16 | 184 | 0,69

Cau 1.

Ta c6 phuong trinh duong thang di qua hai diém (2 ;—2)va(5;4)lay = 2x — 6. Nén do6
thi y = f'(x) cat truc hoanh tai di€m c6 hoanh d6 bang 3.

Khi do [, " £ (x)dx = f(7) — £(3) va bing dién tich ctia mién gi6i han boi y =

f'(x),y =0,x=3,x=7vabing: 4-2+2% =10,

Suyra f(3) = f(7) —10 = —7.

540075t
(2+3e—0,75t)2'

Cau2.Taco P'(t) =

Pé toc do tang trudong ciia quan thé nAm men khong vuot qua 4 té bao/gio thi

540075t
P'(t) = (2 + 3e-0750)2 =4

& 36(e7%751)2 — 4927075t 4 16 >0

& e %75t > 13,63 hodce 7%t < 0,03
&t < —-3,48 hoact = 4,68.

Do t > 0 nén can it nht 5 gio dé téc do ting trudng clia quan thé nAm men khong vuot

qua 4 té bao/gio.
Cau 3.
|m+8] |m+8|
Ta cé d(M (P)) = Theo dé bai ta c6 = V26.
Suy ra 26(m? + 2) = m? + 16m + 64 < 25m? — 16m — 12 = 0. Phuong trinh bac hai
nay c6 ac = —300 < 0 nén phuong trinh luon c6 hai nghiém phan biét m,, m,.

Do d6, theo dinh 1i Viét, tong cac gia tri cia m la: my + m, = % = 0,64.

Cau 4.
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Tac6 AB = (3;2;0),4AD = (3;0; 1), 44" = (4;2; 3).
Goi H 14 hinh chiéu ctia A’ 1én mat phang (ABCD).
Thé tich ctia khdi hop ABCD.AB'C'D'1aV = A'H - Sypcp.

Ta co [ﬁ, E] = (2; —3; —6) nén mot vecto phap tuyén ctia mat phang (ABCD) 1a 7 =
(2;,—3;—6).

Phuong trinh mét phang (ABCD) 14 2x — 3y — 6z + 6 = 0.

Khoang cach tir diém A’(1; 2; 3) dén mit phang (ABCD) 1a

21-32-63+6] 16
d(A’,(ABCD)) = | > I =

AB-AD . 7
= sinDAB = —

, —— 9
Ta c6d cos DAB = AB|[AD] . vi3vi0 N

Suy ra dién tich hinh binh hanh ABCD 1a : Sypcp = AB.AD.sin DAB = 7.

Thé tich ctia khdi hop ABCD. A'B'C'D" 1aV = A'H - Sypcp ==

-7 =16.

Ciu 5. Goi I 1a tAm cta tam giac déu ABC. Ta c6: 01 L (ABC), 04 + OB + 0C = 30I.

Mit khac OI = VL2 — 182. Do md hinh c6 dang hinh chép tam giac déu nén ta c6 thé dat:
|Fi| = k04, |F;| = kOB, |F5| = kOC, k > 0.

Khi do:
|P| = [F{ + F, + F,| & 24 = |k(0A + 0B + 0C))|
_ 24
& 24 = |3k0I| = 3k0l & k = ———u.
[skor] 3VIZ — 182

8L

Vay F = F(L) = |F| = —
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—-8-182
J(1%2-182)3
Khi do dai mdi doan OA, OB, OC tdi thiéu 1a 20 cm, ta c6 L € [20; +0). Do d6 d6 16n
ctia lyc cang day 16n nhat 1a F(20) = 18,4 (N).

F(L) = < 0,VL > 18. Khi d6 ham s6 nghich bién trén (18; +0).

Cau 6.

Xét céc bién cd: A: "Chon duoc hoc sinh thudce cau lac bo 4m nhac";
B: “Chon dugc hoc sinh biét choi dan guitar”.

Khi d6, P(A) = 0,2; P(A) = 0,8; P(B|A) = 0,9; P(B|A) = 0,1.

Theo cong thirc x4c suét toan phan, ta cé:

P(B) = P(A)P(B|A) + P(A)P(B|A) = 0,2.09+ 0,8 0,1 = 0,26.

Theo cong thirc Bayes, xac suat chon dugc hoc sinh thudc cau lac bd 4m nhac, biét hoc
sinh d6 choi dugc dan guitar, 1a

P(4)P(Bl4) _ 0209 _ 0,69.

P(A|B) =
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BANG NANG LUC VA CAPPQ TU DUY

L . . , S6 Cap d6 tw duy (cac ciu cu thé)
Cac thanh to cua nang luc toan hoec | . . .
cau Dang thire I Dang thure 11 Dang thire 111
NB|TH VD | VDC |[NB | TH| VD |VDC| NB | TH | VD | VDC
ang luc t a 1ap luan toa
1 Nang lyc tu duy va lap luan toan 5 | 3 3 3 | ) I 1 1
hoc
2 | Nang lyc md hinh hoéa toan hoc 6 1 1 2 1 1
3 Nang luc giai quyét van dé toan 5 1 1 1 1 1
hoc
4 | Nang luc giao tiép toan hoc 3 1 1 1
“no 1 ; A
5 Nang I.IC' fu dung c,ac cong cu, 5 | | | | 1
phuong tién hoc toan
Tong 34 | 5|52 51515 1 3] 2 1

Ghi chii: Pé thi ¢6 22 cdu hoi, trong dé méi cau héi & Dang thire II gom 4 y hoi nhé. Do do dé thi bao gom 34 y héi nhé. S6 cdau hoi duwoc thong ké
6 bang trén la tinh dén timg Y héi nho.

BANG CAU HOI THEO NQI DUNG/CHU PE

Dang thirc
Noi dung/Chu de Dang thirc | Dang thirc Dang thirc 2 Tong di€ém
Tong
1 11 111
Mach Pai sb va Giai tich 6 8 (=2x4) 2 16 4,5
Mach Hinh hoc va Do luong 4 4 (=1x4) 3 12 3,5
Mach Thong ké va Xac sut 2 4 (=1x4) 1 7 2,0
Tong 12 16 6 34 10
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