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Loi giéi thi¢u. Ké tir nim 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 tét nghiép THPT sé& duoc to chirc
theo phuong an trong Quyét dinh s6 4068/QD-BGDDT ngay 28/11/2023 cua Bo Giao duc
va Pao tao. Bai viét trinh bay mot sd suy nghi va kinh nghiém ca nhan vé co s khoa hoc
va nhiing luu ¥ khi thiét ké cac cau hoi theo dinh dang méi ctia dé thi tot nghiép THPT
mon Toan, ciling nhu dé thi minh hoa cho nhirng luan diém duoc trinh bay. Tai li€u phuc
vu cho céc khoa tap huin bdi dudng GV Toan THPT trong khuén khd cac hoat dong cia
Chuong trinh trong diém qudc gia phat trién toan hoc giai doan 2021-2030.

I. MO PAU

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

Theo Quyét dinh nay, muc dich cua ki thi 1 “Panh gia dung két qua hoc tap ctia ngudi hoc
theo muc tiéu va chuan can dat theo yéu cau cia Chuong trinh giao duc pho thong (GDPT)
2018; 14y két qua thi dé xét cong nhan tt nghiép trung hoc phd théng (THPT) va lam mot
trong cac co s& dé danh gia chat luong day, hoc ctia cac co sé GDPT va cong tac chi dao
cua cac co quan quan li gido duc; cung cép dir 1iéu du do tin cay cho cac co s¢ dai hoc,
gido duc nghé nghiép st dung trong tuyén sinh theo tinh than tu chi”; ndi dung thi “Bam
sat nd1 dung cua Chuong trinh GDPT 2018”.

Ki thi t6t nghiép THPT s& gdm 4 mon, trong d6 c6 2 mon bt bude (Toan, Ngit vin) va 2
mon tu chon trong s6 cac mon, gém: Ngoai ngfr, Lich str, Vat li, Hod hoc, Sinh hoc, Dia i,
Gi4o duc kinh té va phap luat, Tin hoc, Cong nghé.

Mon Ngir van thi theo hinh thirc ty luan vai thoi gian 1am bai 14 120 phut. Cac mon con lai
thi theo hinh thtrc tric nghiém. Mén Toan thi trong 90 phut, cic mén con lai ¢ thoi gian
lam bai 1a 50 phut.



Nhu vay, mén Toan 13 mét trong 2 mén bit budc cia ki thi (ciing v6i mén Ngit vin). Mén
To4n thi theo hinh thirc tric nghiém, gdm 22 cdu héi, thi sinh 1am bai trong thoi gian 90
phut. CAu trac dé thi gdm ba phan:

- Phan I gdm 12 cu hoi & dang tric nghiém nhiéu lwa chon, trong 4 dap an goi ¥ chon 1
dap an ding. Mdi cdu tra 101 dang duoc 0,25 diém.

- Phan II gdm 4 cau hoi ¢ dang tric nghiém dung-sai. Mdi cau hoi c6 4 ¥, tai mdi ¥ thi sinh
Iwra chon dting hodc sai. Thi sinh dang 1 y duoc 0,1 diém; thi sinh ding 2 y duoc 0,25 diém;
chon dung 3 ¥ duogc 0,5 diém va ding tit ca 4 ¥ s& duoc 1 diém.

- Phan 11T gdm 6 c4u hoi dang thirc trac nghiém tra 101 ngan. Mdi cau tra 10i dung dugc 0,5
diém.

II. NHUNG NGUYEN TAC CHUNG KHI THIET KE DE THI

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

Trong Chuong trinh mén Toan THPT 2018, c6 3 mach kién thie chinh 13 Pai s va Giai
tich: 44%, Hinh hoc va Do ludng: 35%, Thong ké va Xac suat: 14% va phan Hoat dong
thuc hanh trai nghiém: 7%.

Tir d6, dé dam bao ti 16 trén, c6 2 phuong 4n vé ti 18 diém cua cac mach kién thuc trong dé
thi tot nghiép THPT mén Toan nhu sau:

+ Phwong an 1:

Dai s6 va Giai tich: 45%; Hinh hoc va Do luong: 40%; Théng ké va Xac suat: 15%.
+ Phwong an 2:

Dai s6 va Giai tich: 45%; Hinh hoc va Do luong: 35%; Théng ké va Xac suat: 20%.
M&i phuong 4n nay déu ¢ nhitng wu va nhugc diém riéng, chiing toi s& phan tich & phan
sau, kém véi ma tran ndi dung va d& minh hoa.
2. Pam bio ti 18 mirc dd nhén thirc phit hop ciia cic ciu héi trong dé thi.

+ Phuong an 1 (thién vé xét tot nghiép THPT, nhung ciing thé hién duoc tinh phan hoa,
c6 thé dung dé két hop xét tuyén vao DH):
Nhan biét: 40%; Thong hiéu: 30%; Van dung: 20%; Véan dung cao: 10%.
+ Phwong 4n 2 (c6 tinh phan hoa cao hon, c6 thé ding dé két hop xét tuyén vao cac
truong DH 16n):
Nhan biét: 30%; Thong hiéu: 30%; Van dung: 30%; Véan dung cao: 10%.



3. Dé thé hién ré tinh thin d6i méi cia 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:
“Ch trong tinh tmg dung, gin két véi thuc tién hay cac mon hoc, hoat déng gido duc khéc,
dic biét v6i cac mon hoc nhiam thue hién gido duc STEM, gén voi xu hudng phat trién hién
dai cua kinh té, khoa hoc, doi song x3 hoi va nhitng van dé cap thiét c6 tinh toan cau (nhu
bién ddi khi hau, phat trién bén viing, gido duc tai chinh,...)” va muc tiéu hinh thanh phat
trién ning lyc toan hoc, néi riéng 1a nang lyc moé hinh hoa toan hoc va niang luc giai quyét
van dé toan hoc, ciing nhu gitp hoc sinh “C6 kién thirc, ki ning toan hoc phd thong, co
ban, thiét yéu; phat trién kha niang giai quyét vin dé co tinh tich hop lién mén gitta mon
Toan va cac mon hoc khac nhu Vat li, Hod hoc, Sinh hoc, Pia 1i, Tin hoc, Cong nghé, Lich
su, Ngh¢ thuat,...; tao co hoi dé hoc sinh duoc trai nghiém, ap dung toan hoc vao thuc tién.”

Hon nita, diéu nay ciing rat pht hop véi dinh hudng tiép cin danh gia ning luc cia Chuong
trinh GDPT mon Toan 2018. B4i vi danh gia két qua hoc tap theo dinh hudng tiép can ning
luc can cha trong vao kha nang van dung sang tao tri thirc trong nhiing tinh huéng ung
dung khac nhau. Hay néi cach khac, danh gia theo nang lyc 1a danh gid kién thire, ki ning
va thai do trong nhiing boi canh c6 ¥ nghia. Khéng c6 mau thuin giita danh gia nang luc
va danh gia kién thtrc, ki ning; danh gia nang luc dugc coi la bude phét trién cao hon so
v6i danh gia kién thire, ki nang. Dé chimg minh hoc sinh ¢6 nang luc & mot mirc do nao
d6, phéi tao co hdi cho hoc sinh dwoe gidi quyét van dé trong tinh huéng mang tinh thuc
tién.

Nhu vay, viéc ting ti 18 cac cAu hoi co ndi dung thuc té trong dé thi vira 1a mot yéu cau
khach quan, vira 1a phuong tién can thiét dé c6 thé danh gia dugc niang luc toan hoc cia
hoc sinh, ddc biét la nang lyc mo hinh hoé toan hoc va nang luc giai quyét vén dé toan hoc.
Thay vi viéc phan loai HS bang nhimng ciu hoi thuan tuy toan nang cao, nhiéu khi rat lat
1é0, meo muc (khong can thiét va khong co tinh su pham) nhu trudc day, gid day dé thi s&
phan loai HS bang cac bai toan c6 ndi dung thuc tién dugc thiét ké phu hop. Pay 1a xu
huéng khong thé dao ngugc va phan anh sy tién bo ctia Chuong trinh méi mon Toan. Piéu
nay rat nén duge ¢d vil, khuyén khich va cu thé hoa trong cac dé thi.

4. Vé noi dung kién thirc:

- Bé phu hop véi tinh chat ciia ki thi tot nghiép THPT, ngit canh ctia cic bai toan trong dé
thi nén thudc ndi dung cua Chuong trinh méon Toan 16p 12. Tuy nhién, ta c6 thé 16ng ghép
dé kiém tra nhirng noi dung twong tmg & 16p 10, 16p 11, trong cac ¥ hoi nho (trong cac cau
hoi ¢ dang thure dung sai) hodc trong qua trinh giai (& cac cau hoi thude dang thirc tra 101
ngan).



Chéng han, v6i nhitng ¥ nang cao cua mach Pai s6 va Giai tich thi c6 thé xét cac mé hinh
thuc tién cho béi ham mii, ham 16garit, ham lugng giac; va bén canh nhitng y hoi lién quan
dén Toan 12 (khoang ting/giam cia dai lugng, cuc tri, xu thé trong khoang thoi gian dai
(ttrc 13 tiém can)...), c6 thé co nhitng ¥ doi hoi phai giai PT/BPT mil, 16garit, luong giac
(co ban) trong tng, hodc st dung cong thirc tinh tong cia cap s cong, cap sb nhan, ....

Ciing c6 thé sir dung nhitng mé hinh cta cac hinh hinh hoc ¢ 16p 11 (hinh l4p phuwong, hinh
hop chir nhat, hinh chop déu, tr dién vudng, ...) di gin sin hé truc toa do phu hop. Sau d6
yéu cau HS chirng minh cac quan hé hinh hoc (song song, vudéng goc); tinh cac dai luong
hinh hoc (gdc, khoang cach, dién tich, thé tich); viét phuong trinh, xét twong giao cta cac
duong, cac mit co trong dé bai, ...

Céc bai toan lién quan dén mach Thong ké va Xac suat ciing c6 thé 16ng ghép céc kién thirc
§16p 10, 11 nhu can dung cac cong thirc cong va cong thirc nhan xac suat khi tinh xac suat,
str dung cac quy tic dém & 16p 10 khi tinh xac suét, hodc tinh toan cac dai luong dic trung
do xu thé trung tAm ciia mau so lidu ghép nhom (hoc & 16p 11).

Mitc d9, ti 1é ctia phan kién thtrc ¢ 16p 10, 16p 11 trong dé thi nhu thé ndo (dudi hinh thic
duoc 10ng ghép mot cach phu hop, khéo 180) thi tuy thudc vao muc dich va tinh phan loai
can c6 cta dé thi tirng ndm. Tuy nhién, trong dé thi khong nén c6 nhimng cau héi riéng biét
ma nhin dé 12 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 chét tong hop, xuyén sudt kién thirc ma mot dé thi tot nghiép
THPT cén co.

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

5. Chii y thiét ké cac ciu héi trong dé thi dé c6 thé danh gia dwoc cac thanh to cia
niing lwc toan hoc. Ngoai ra, dé hinh thirc dé thi dep hon, dam bao sw hai hoa va hap
din, cin chu ¥ dén tinh can ddi gitra kénh chir va kénh hinh trong dé thi.

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

Tuy nhién, bén canh cac thanh t6 noéi trén cua nang lyc 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 ciu hoi khai thac thong tin tir kénh hinh, cau
hoi yéu cau lua chon str dung diing thuat ngit toan hoc can thiét, ...) va nang luc sir dung
cong cu, phuong tién hoc toan (qua cac ciu hoi s& can dung MTCT dé tinh toan, chang han
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tinh cac sé dic trung cua miu sb lidu & phan Théng ké, tinh goc khi biét GTLG cua nd
trong phan Hinh hoc, ...).

- Chu ¥ ting cudng cac ciu hoi doc thong tin tir kénh hinh nhu do thi, bang biéu, biéu do;
c¢6 hinh minh hoa (khi can) trong cac bai toan thuc tién. Diéu nay gitp hinh thic dé dep
hon, va gop phan dénh gia dugc ning lyc giao tiép toan hoc.

Nén ¢b ging mdi dang thic trong dé thi co it nhat mot cau hoi gan véi hinh vé/dd thi/biéu
dd; khi d6 hinh thtrc dé thi s& dep hon, hip dan hon.

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

Bén canh dang cau hoi tric nghi¢m khach quan nhiéu lya chon ma GV da quen thudc va
c¢6 nhiéu kinh nghiém khi thiét ké, tr nam 2025 dé thi tot nghiép THPT mon Toan c6 mot
loai cau hoi méi ma nhiéu GV chua quen cach thiét ké 12 loai cau héi tric nghiém ding
sai, mdi cau gom 4 y nho. Hon nita, nhitng cAu tric nghiém tra 161 ngin ciing khong phai
don thuan 1a ta chi dem cac cau hoi tu luan vao va chi yéu cau HS viét dap s6, khong can
trinh bay chi tiét 1oi giai; ddy 1a mot dang cau hoi riéng biét, can thiét ké riéng mac du 1a
dé thiét ké hon so véi cau hoi tric nghiém dang sai. Ngoai ra, khi yéu cau ting ti 16 nhitng
ciu hoi tng dung thuc té trong dé thi ciing giy ra mot s6 khé khan cho GV trong qua trinh
thiét ké dé thi.

Duéi day, chung t61 dua ra mot $6 g01y co tinh chit thuc hanh dé GV c6 thé tham khao.
1. V& loai cAu héi diing sai 4 y:

Pay 1a dang thirc mdi cua cau héi trong dé thi, do d6 GV ¢6 thé con nhiéu lung tang khi
thiét ké cac cau hoi loai nay. Nguyén tic chung khi thiét ké 13 4 y héi trong mét cdu hoi
trdc nghiém diing sai can gdn bé véi nhau, cing mot tinh hudng chung, va thé hién rd budc
nhay giira cac ¥, ddc biét 1a tir y ¢) 1én y d) (vi thang diém cho sb ¥ dung trong 1 ciu hoi
dung sai c6 budc nhay rat rd rang). Dudi day 1a mot sb goi ¥ cu thé:

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

Mot so vi du:

- Khai thac cac ¥ co ban vé khao sat mot ham s6 quen thudc trong Chwong trinh mén
Toan 16p 12 (ham phan thuc bac 2/bac 1, bac 1/bac 1, hoac mdt ham sb bac 3):
khoang bién thién; cuc tri; tiém cén; tam ddi xtng; GTLN/GTNN trén mdt khoang;
tiép tuyén tai mot diém nam trén db thi, ...

Véi nhirng ¥ nang cao, c6 thé hoi vé truc déi xtg, dung db thi hodc bang bién
thién dé két luan vé sé nghiém ciia phuong trinh tuong tng, ...



Khai thac cac y vé mot bai toan co hoc khi xét chuyén dong cuia mot chit diém trén
duong thing (quan hé giita vi tri, van tdc, gia tdc, hudng chuyén dong, vi tri cua
chat diém khi van tdc/gia toc 16n nhat, nho nhat, ...).

Khai thic cac ¥ vé mot hinh phang gidi han bai d6 thi ham s cho sén va truc hoanh
(x4c dinh phuong trinh dd thi, xac dinh sb 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 thac mgdt mo hinh hinh hoc (hinh 1ap phuong, hinh hop chit nhéat, hinh lang tru
dung, hinh chép déu, hinh t& dién vudng, ...) ma dd gin sin hé truc toa do (co toa
d6 mot s6 dinh). Yéu cau chimg minh cac quan hé hinh hoc nhu song song, vudng
goc; tinh cac dai lwong hinh hoc nhu khoang cach, goc, dién tich, thé tich; viét
phuong trinh, xét tuong giao cua cac duong, cac mat co trong hinh, ...

Cho phuong trinh 1 duong thang va 1 mat phang (hodc 2 duong thang, hodc 2 mit
phang, hodc 1 dudng thang va 1 mat cau). Khai thac cac ¥ vé tuong giao, khoang
cach, goc, ... lién quan.

Cho mot mo hinh mau dit liéu ghép nhom trong Théng k&, khai thac cac khia canh
khac nhau nhu tinh céc sb dic trung (ké ca cac sb dic trung do xu thé trung tim &
16p 11). Hodc 13 cho hai mAu dir liéu cung loai, tinh va so sanh theo phuong dién vé
mot vai sb dic trung nao do.

Cac y VD, VDC nén hoi theo kiéu ding y nghia cua cac s6 dic trung dé dong y hay
bac bé mot ket luan dinh tinh nao do.

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

Céac budc dé giai quyét mot bai toan t6i uu hoa loai phai tu xac dinh mo hinh toan
hoc (loai téng hop, twong ddi kho).

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

2. V& ciu héi tric nghi¢m tra 10i ngin:

Khi thiét ké cac cau hoi thudc dang thirc tra 15i 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 ctia cau hoi can ¢ dang thich hop va 1a duy nhét.



[Theo mAu phiéu chdm du thao cua B6 Gido duc va Dao tao, dap s 13 sd nguyén (ké ca
s6 nguyén am) hodc 13 s thap phan, va HS s& t6 dau am, ddu phay va céac chir s6 phu hop
trén phiéu tra 101) dé c6 thé chdm tu dong bang may quét. Vi sd 6 dé dién dap sb trén phiéu
cham chi 12 4 (ké ca diu 4m, d4u thap phan, néu c6), nén néu can thi trong dé phai c6 yéu
cau lam tron két qua dén hang nao do6 cho phu hop].

- Can chu ¥ thoi gian xtr li cac cau hoi ndy phai phu hop véi thoi gian 1am bai cua dé thi va
ti 16 diém cua cac cau hoi thudc dang thirc ndy trong dé thi (3/10 diém). Tranh nhitng bai
ma 101 gidi qua dai, phuc tap, HS s€ khong du thoi gian 1am bai.

- Nén c6 ti 1& hai hoa giira cac cdu hoi thuin tuy toan va cac cau hoi lién quan dén tng dung
thuc té trong phan nay. Mirc 46 nhén thirc cia cac cau hoi thudc dang thirc nay nén tir mirc.
d6 Thong hiéu tré nén, tranh nhitng bai qua don gian chi & mac do Nhan biét.

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

- Van dung: M6 hinh toan hoc cho san (md hinh ting truéng (ham bac 1/bac 1, ham
mil); ham tang trudng 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 06 nhiém: ham bac 1/bac 1; néng do
ctia chat khir trung, nong do cua 1 chét trong phan Gng hod hoc: ham bac 1/bac 1;
chuyén dong cua chat diém trén dudng thang (cac cau hoi lién quan dén vi tri, huéng
chuyén dong, khoang thoi gian ting tdc, giam tdc, quing dudng di chuyén duoc, do
dich chuyén, ...); cac ham trong kinh t& (ham chi phi, ham doanh thu, ham loi nhuan)
va y nghia dao ham cua chung, ...).

- VD cao: Can tuy xdy dung mé hinh toan hoc (vi du giai cac bai toan tdi vu hoa ma
mo hinh chua c6: cac bai toan cyc tri (t6i wu thoi gian, chi phi, ...); cac bai toan
trong kinh té ma phai tu 1ap ham doanh thu tir dit kién, ...).

+ Tich phan:

- Van dung: Mo hinh toan hoc cho san (lay tich phan ctia mot ham biéu thi toc do
thay ddi cuia mot dai lugng nao do: tich phan ctua van tdc tire thoi cho ham vi tri,
tich phan cta tdc d6 ting truong cho sé lugng quan thé, tich phan cua loi nhuan bién
cho loi nhudn, ...; chuyén dong trén dudng thing, ...).

C6 thé dung nhitng bai ma y nghia cua cac dai luong tinh qua tich phan duogc 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, thang du san xudt; wge tinh loi
nhuan trong mot khoang thoi gian khi biét ham doanh thu va ham chi phi), gia tri



trung binh trén mot khoang ctia mdt dai luong bién thién, tim toa do trong tam cua

mot diy thing c6 mat do khéi lwong thay doi, ..

Y

- VD cao: Tinh dién tich cac hinh trang tri khi chua cho phuong trinh cy thé, ma phai
xéac dinh phwong trinh tir dit kién cua dé bai, ...

+ Vecto: Géan véi céac bai toan vat i (can béng lyc, tinh cong cua lyc khong doi, cel).

+ Phwong phdp toa dé trong khéng gian: Gan véi cac mé hinh thuc tién ma da gin sin toa

dd: vi du v&1 mo hinh nha, can tinh d§ doc ciia mai nha (gdc gilta hai mét phang), goc gitra

hai xa va cot nao d6 (goc giira hai dudng thang), ...;

tinh khoang céach gitra hai ddi tugng

(coi 12 hai diém) trong khong gian; cac mé hinh lién quan dén hinh cau nhu mé hinh phat

song wifi, ban kinh quét cua rada, ....

IV. MA TRAN THIET KE PE THI

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

Dang thuc Mach kién | S6 cu héi | Mirc 40 | Tong Ghi chu
thire tw duy | diém
Tréc nghi¢m 6=4+2 1,5 04 cau vé Ung dung dao ham + 02
nhiéu lya chon ciu vé Nguyén ham, tich phan
4=1+3 1,0 |01 cau vé Vecto, 03 cau vé Phuong
phap toa do trong khong gian
2=1+1 0,5 |01 cau vé Thong ké, 01 cau vé Xac
sut
Tric  nghiém 2=1+1 2,0 | 01 cu vé Pao ham, 01 cau vé Tich
ding sai phan; trong 2 cdu 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
mit phang, pt dt va mat cau, ... va
khai thac cac y hoi lién quan).

01 céu lay mé hinh 12 mét hinh hinh
hoc trong khong gian (hinh 1édp
phuong, hinh hop chtr nhat, hinh
chop ¢ déu, tr dién vudng, ...) ma da
gan san h¢ truc toa do va cho san toa
do mot sd dinh va khai thac tlep
(tinh khoang cach, goc, dién tich, thé
tich; ching minh vudéng gbc, song
song; viét phuong trinh cac duong,
cac mat, ...)




Trac nghiém tra
161 ngan

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 (c6 thé 1a bai toan
t61 ru hoa ma phai ty xay dung mo
hinh)

2=1+1

1,0

Trong 02 ciu, co it nhat 01 cau vé
van dung thuc tién

2=1+1

1,0

01 cau vé Thong ké + 01 cau ve Xac
suat co di€u kién

Téng

10

Ma tran cac chu de

STT Tén cha dé Piém (Cot 1 Ghi chu
chi 1a tham
khao; nhung
tong  diém
cua  mach
kién thic 1a
cd dinh)
1 |Ung dung | Thuan tuy todn 25
ciia dao ham | Van dung thyc tién ’
7 7 ST 4,5
2 | Nguyén ham | Nguyén ham 20
va Tich phan | Tich phin ’
3 | Vecto trong | Vecto thpﬁn tuy 1.0
khong gian | Vecto gan vdi toa do ’
4 | Phuong T}}uﬁn tuy toan 4.0
phap toa d6 | Gan v4i md hinh thuc ’
. X 3,0
trong khong | tién
gian
5 | Théng ké 01 cau trac nghiém | 0,75 Cac y VD, VDC nén héi theo kiéu ding
nhiéu lya chon + 01 y nghia cta cac sd dic trung dé dong y
’ cau tra 1o1 I}gén 15 hay bac bé mot két luan dinh tinh 1}2‘10 gTé
6 | Xac suat 01 cau trac nghi¢m | 0,75 ’ Céc y VD, VDC nén hoi theo ki€u can
nhiéu lya chon + 01 tinh mot xac suit c6 diéu kién loai téng
ciu tra 10i ngan hop, tuong ddi kho

2. Phuwong an 2: DS-GT: 45%; HH-DL

: 35%; TK-XS: 20%

Dang thirc Mach kién | S6 cAu héi | Mirc 46 | Tong Ghi chu
thirc twduy | diém
Tréc nghiém 6=4+2 1,5 04 cau vé Ung dung dao ham + 02
nhiéu lya chon ciu vé Nguyén ham, tich phan
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4=1+3

1,0

01 cau vé Vecto, 03 ciu vé Phuong
phap toa do trong khong gian

2=1+1

0,5

02 ciu vé mach Thong ké-X4c suit

Trac

ding sai

nghiém 2=1+1

2,0

01 cau vé Pao ham, 01 cau vé Tich
phén; trong 2 cau c6 01 cau vé thuc
te

1,0

01 cau vé Phuong phap toa do trong
kg hodc ldy mé hinh 1a mot hinh
hinh hoc (hinh lap phuong, hinh hop
chit nhat, hinh chép déu, t& dién
vudng, ...) ma da gén san hé toa d6
va khai thac tiép (tinh khoang cach,
goc, dién tich, thé tich; ching minh
vudng goc, song song; viét phuong
trinh, xét tuong giao cac duong, cac
mat co trong hinh, ...)

1,0

01 cau vé Thong ké (khai thac céac sb
ddc trung khac nhau) hodc vé Xac
sudt c6 diéu kién (cac budc dé giai
moét ¥ tong hop, twong dbi 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 thyc tién (co thé 1a bai
toan toi wu hoa ma phai tu xay dung
md hinh)

3=1+2

1,5

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

0,5

Can d6i voi ndi dung cau hoi da
chon ¢ Dang thtrc 11, dé sb diém cua
phan Thong ké va phan Xéac suat
khong qua chénh Iéch.

T(R)ng

10

Ma tran cac chu deé

STT

Tén chu de

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

dinh)

Ghi chu

Ung dung | Thudn tuy toan

cua dao | Van dung thyc tién

ham

2.5

4,5

10




Nguyén Nguyén ham

ham va Tich | Tich phan 2,0

phan

Vecto trong | Vecto thpén tuy 1.0

khong gian | Vecto gan véi toa do ’

Phuong Thuﬁn tuy toan 35

phap toa d0 | Gan v6i md hinh )5 ’

trong khong | thuc tién ’

gian

Théng ké 2,0 (c6 thé | Cac ¥ VD, VDC nén hoi theo kiéu
theo dung ¥ nghia cta cac sé dic trung dé
phuong 4n | dong ¥ hay bac bo mot két luan dinh
chia déu tinh nao dé

Xac sut 1+1, hodc | Cac ¥ VD, VDC nén hoi theo kiéu
1,254+0,75, | can tinh mot xac suat co diéu kién
tuy dung ¥ | loai tong hop, twong ddi kho
cua tirng
dé)

V. PE THI MINH HOA

Duéi day, chung t6i trinh bay 02 dé thi goi y theo cau trac ki thi t6t nghiép THPT minh hoa
cho hai phuong an dé xudt & trén, kém dap an, ma tran chi tiét va phan tich vu, nhugc diém
ctia timg phuong an, dé ban doc c6 thé tham khéo.

1. Pé thi minh hoa theo Phwong 4n 1

D¢ thi duoc thiét ké theo ti 1&:

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

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

Uu diém cta dé thi theo phuong 4n nay:

+ CAu tric kha can ddi ¢ ca 3 dang thirc cAu hoi cta dé thi;

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

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

Nhugc diém: Chua thé hién that rd mach Théng ké va Xac suatla 1 trong 3 mach kién thuc
chinh ctia Chuong trinh; thiéu cac cau hoi tong hop vé mach Thong ké va Xéc suét (cac
cau hoi trong dé thi chi 1a nhitng cau héi twong dbi nho, kha vun vat).
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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. Céu tric nghiém nhiéu phwong an Iwa chon. Thi sinh tra 161 tir cAu 1 dén ciu
12. Mi cau hoi thi sinh chi chon mét phwong an.

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

W

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

A M—m=0. BM-m=2

C.M—-—m=3. D.M —m = 1,5.

Cau2.Chohaimséy = x + ﬁ Phét biéu nao sau day 1a dang?

A. Ham sb dong bién trén (—1; 4+00).

B. D) thi ham sb d3 cho c6 ding mot duong tiém can.

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

D. Ham sb d3 cho ¢6 2 diém cuc tri.

Céu 3. Ham sd ndo trong bon ham s6 dudi day c6 do thi nhu hinh v&?

12



2_ _
A. y — X 3x+1. B. y — 2x+1 C. y — 2x—1 D. y — 2x+1

x+1 x+1° x+1° x-1"

Céu 4. Gia st rang sd dan ciia mot thi xa sau t ndm (ké tir ndm 2022) duoc tinh béi cong

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

thoi gian tir ndm 2022 dén ndm 2030 (tc 1a t € [0;8]), s6 din 16n nhét cua thi x3 d6 1a
bao nhiéu?

t > 0 (don vi cua f(t) dugc tinh bang nghin ngudi). 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 sé f(x) 1a mot nguyén ham cua ham s y = e™ + sin x va thoa min
£(0) = —2. Phat biéu nao sau day la ding?

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

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

CAu 6. Mot bon chira 10 m3 nude bi 1o ri voi toc d6 chay ra vao thoi diém t phut dugc cho
boi cong thie V'(t) = 250 — 2t (lit/phut). Biét rang V(t) (lit) 1a thé tich nudc chay ra khoi
bdn tinh téi thoi diém ¢ phut. Goi V; thé tich nude chay ra khoi bon trong 15 phut dau tién
ké tir khi nudc bi 10 ri va V, 1a thé tich nudc chay ra khoi bon tir sau phut thir 15 dén hét
phut thar 30. Tinh V; — V.

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

Cau 7. Cho hinh hop ABCD.A'B'C'D'. Khi do, vecto AB + A'D’ + cc’ bang vecto nao
duéi day?

A.AC. B.CA' C. AC'. D. C'A.
Cau 8. Phuong trinh mit cau (S) tam A(2; 1;0) va di qua diém B(0; 1;2) 1a

A (x =22+ (y—1)2+2z2=8.

B.(x —2)2+ (y — 1)? + z%? = 64.

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

13



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

Cau 9. Trong khong gian Oxyz, cho diém A(1; —1;1) va mit phiang (P):x + 3y —z —
5 = 0. Goi (d) 12 dudng thang di qua A va vudng goc vai (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.M(g;o;g). D. M(0; —1; 1).

Céu 10. Trong khong gian Oxyz (don vi trén mdi truc 1a km), mot may bay dang di chuyén
v6i huéng bay khong dbi tir diém M (50; 100; 8) dén vi tri ha canh 1a N(1; 1; 0). Géc tao
boi duong bay ctia may bay va mit dat co gid tri gin nhat v6i phuong an nao sau day?

/ .-‘4"."*'
A. 3°. B. 4°. C. 5°. D. 6°.

Cau 11. Mdi ngay bac Huong déu di bo dé rén luyén stc khoe. Quing duong di bo mdi
ngay (don vi: km) cua bac Huong trong 20 ngay duoc thong ké lai & bang sau:

Quing duwong (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 ctia mau s6 lidu vé quing duong di bd mdi ngay cta bac Huong (két qua lam
tron téi hang phan tram) 1a

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

Ciu 12. M6t manh dat chia thanh 2 khu vuon: Khu A ¢6 300 ciy an qua, khu B ¢6 400 cdy
an qua. Trong d6, s6 cdy cam & khu A va khu B 1an luot 1a 200 cay va 250 cdy. Chon ngiu
nhién 1 cdy trong manh dat. Xac suat cdy duoc chon la cay cam, biét rang cay d6 ¢ khu B
la

A. g B. c.>. D.

14

O | vl
N | =
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PHAN II. Cau tric nghiém ding sai. Thi sinh tra 101 tir cdu 1 dén cdu 4. Trong mdi y
a), b), ¢), d) & mdi cau, thi sinh chon ding hodc sai.

Céu 1. Cho ham s6 y = f(x) = 2% ¢6 d6 thi (€) va duong thing d: y = ax + b nhu hinh
dudi.

Zx
a) [ f(x)dx = —+C.
b) Phuong trinh duong thang d 1a y = 2x + 1.
¢) Thé tich khéi tron xoay tao thanh khi quay hinh phang giéi han bai db thi (€), truc hoanh
Ox va cac duong thang x = 0, x = 1 xung quanh truc Ox 1a 167 (dvtt).

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

s DS 2
(xem hinh v&). Khi @6 = = —.
s, 13

Ciu 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 duoc cho boi dd thi nhu hinh dudi, bao gdm cac
doan thang 4B, CD, DE va ntra duong tron duong kinh BC. O day, thoi gian ¢ tinh bang
gidy, van tdc v(t) tinh bang m/s, t = 0 1a thoi diém chéat diém bat dau chuyén dong. Khi
do:

a) Van toc cta chat diém tai thoi diém t = 2 gidy 1a 1 m/s.
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b) Sau thoi diém 6 gidy thi chat diém chuyén dong theo chiéu duong.
¢) Gia toc ciia chat diém tai thoi diém t = 5 gidy 1a —1 m/s?.
d) Quang duong ma chét diém di duoc trong 4 gidy dau tién 1a 4 m.

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

x=1+2 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) Mat 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 théng d,d’ sao cho do dai doan MN
nhé nhat. Khi d6, MN = 2.

Cau 4. Tai World Cup 2022, FIFA st dyng 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 day cap ndi
dén cac goc san. B¢ lap dat may quay, phai c6 4 diém cao
dé gan day cap. Day cap gin may quay duoc lam bang
soi kevlar khong gidin, dong thoi sdn bong c6 mot may tinh riéng dé diéu khién cac soi day

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

Gia sir san bong co6 chiéu dai 320 m, chiéu rong 280 m va chiéu cao ciia mdi cot gan cép la
73 m. Bbn cot gén cap AA’, BB’, CC’, DD’ dugc dyng ¢ 4 goc cia san van dong. Chon hé
truc toa do Oxyz nhu hinh dudi, vi tri may quay dugc biéu dién boi diém M thudc mién
trong ctia khdi hop chir nhat ABCD.A’B’C’D’ (don vi trén mdi truc twong tmg véi 1 m).
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Ta c6 AB = 280,AD = 320,AA" = 73.

a) Khi may quay dat tai tdm cta hinh hop ABCD.A'B'C'D' thi may quay c6 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’ 1a
202 m.

¢) Gia str ban dau may quay & vi tri A’. C6 tinh hudng d4 phat penalty nén can di chuyén
may quay téi1 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 quing dudng ngin nhit ma may quay phai di chuyén 1a 150 m (két qua 1am 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 voi mat san bong.

PHAN III. Cau tric nghiém tra 101 ngan. Thi sinh tra 10i tir cau 1 dén céu 6.

Cau 1. Cho ham sé y = f(x) ¢6 dao ham f'(x) = (x — 1)(x — 2)?(x — 3), Vx € R.
Ham so da cho dat cuc dai tai diém x = a. Tinh giad tri cua a.

Céu 2. Mot canh cong, voi cong vom cé dang parabol, gdbm hai phan: phan hai canh cira
c¢6 dang hinh chit nhat CDEF, phan con lai 1a phan trang tri (nhu hinh duéi). Biét rang
GH = 3m, AB = 4mva AC = BD = 1 m. Tinh dién tich (don vi: m?) phan trang tri cua
cong.

Q

i .

A C

o

D B

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 goc véi (P) va song song véi truc Ox cb phuong trinh
laax +by+z+d=0.Tinh giatrictaa + b + d.

Ciu 4. Mot may bay bay ngang qua mot tram kiém soat khong luu va cach tram kiém soat
nay mot khoang (theo duong chim bay) 1a 14 km. Cho hé toa d§0 Oxyz duogc thiét 1ap nhu
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hinh duéi (don vi trén mdi truc 1a kilomét), O 1a vi tri tram kiém soat va M 1a vi tri cua may
bay (coi may bay la mét diém trong khong gian), nguoi ta tinh dugec NOB = 30°, MON =
45°, Khi d6, néu diém M c6 toa do (a; b; ¢) thi a® + b? — 2¢? c6 gid tri 12 bao nhiéu?

Céu 5. Thoi gian st dung mang xa hoi trong mot ngay cia mot sd hoc sinh dugc thong
ké trong biéu d6 sau:

Thoi gian sit dung mang xa hoi trong mot ngay
cua mot s0 hoc sinh

15

||I
OI-I.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 t&r phan vi cia mau sb liéu trén (1am tron két qua dén hang phan tram).

Céu 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 hang s& mua dién thoai Samsung. Biét
rﬁng 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 t&i 80%. Chon ngau nhién mot khach hang, thi théiy
ngudi d6 mua dién thoai nhung khong dan man hinh. Biét xac suat dé nguoi d6 mua dién
thoai Iphone 1a % voi % 1a phén s6 ti gian. Tinh a + b.
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PAP AN PE MINH HQA Ki THI TOT NGHIEP THPT QUOC GIA
PHUONG AN 1
PHAN I. Céu tric nghiém nhiéu phwong 4n lwa chon

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

Cau 1 2 3 4 5 6 7 8 9 10 | 11 | 12
Pap an C D C D A C C A B B A | A
232-20 _ 26

Caud.Taco: f'(t) = > 0,Vt > 0. Suy ra ham s f(t) dong bién trén nira

(t+2)2 ~ (t+2)2

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 ctia xa d6 1a: £(8) = 20,4 (nghin ngudi).

Cau 5. V6i phuong an C, ta ¢6 f(0) = 0 # —2; vdi phuong an D, ta ¢6 f(0) = 2 = —2.
Do do¢ ta loai hai phuwong 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 thir lai thi ta két luan A 1a phuong an dung.

Céu 6. Taco V; = [)°(250 — 2t)dt = (250t — t2)[3° = 3 525 lit;

V, = [ (250 — 2¢)dt = (250t — t?)[32 = 3 075 lit.

Vay V, — V, = 450 lit.

Chu 9. Mt phiang (P): x + 3y — z — 5 = 0 ¢ mdt vecto phap tuyén 7 = (1; 3; —1).

Vay duong thing di qua A(1; —1; 1) va vudng goc véi (P) cd phuong trinh la:
x=1+4+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, (0xy)).

Ta c6: MN = (—49; —99; —8), vecto phap tuyén cia (Oxy) la k = (0; 0; 1),
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FNE| _

_ L 8
sina = |cos(MN, k)| = = = e

>a=41°.

Cau 12. Xét cac bién co:

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

P(MNN) _ 250 _ 5

Ta c6: P(M|N) = Py = 400 = &

PHAN II. Ciu tric nghi¢m diing sai

Diém t6i da ctia 01 cau hoi la 1 diém.

- Thi sinh chi lya chon chinh xac 01 ¥ trong 1 cau héi dugce 0,1 diém.
- Thi sinh chi lya chon chinh xac 02 y trong 1 cau héi dugc 0,25 diém.
- Thi sinh chi lya chon chinh x4c 03 ¥ trong 1 cdu hoi duoc 0,50 diém.

- Thi sinh lga chon chinh x4c ¢4 04 y trong 1 cau héi duoc 1 diém.

Caul | Cau2 | Cau3 | Cau4

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

S | S | S |bs

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

Hs s | dHs |db

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

b) Sai vi:

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

Suy ra vecto phap tuyén cua dudng thing d 1a ng = (3; —2).

Vay phuong trinh cia duong thang d 1ad:3x —2y +2 =0 hay y = %x + 1.
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c) Sai vi thé tich khéi tron xoay tao thanh khi quay hinh phang giéi han bsi (C,), Ox, Oy
va duong thing x = 1 quay quanh tryc Ox 13

x 11

1 1 4 3
V=mr 2)%dx=m |, 4xdx=7r-m0=7r

2in2’

d) Sai.
Ta c6 S; 1a dién tich hinh phang gidi han boi dudng thang d va d6 thi (C).

Tir d6 thi, ta thiy dudng thang (d) cét d6 thi (C) tai hai diém c6 hoanh d6 1an luotla x = 0
vax = 2.

2 3

Suy ra S; =f02|(§x+1)—2" . —.

X
dx = (Ex2 +x—2—)
4 In2

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

, 2y X2 3
Dodo S, = [; 2%dx = —| =—.

in2lg in2

3
A S Dagr="" 5In2
Vays—1= mz—-_—-_1,

2 nz 3

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

¢) Piing vi phuong trinh dudng thang chira doan CD 13 v(t) =5 —t. Suy ra a(t) =
v'(t) = —1.

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

d) Sai vi: Téng quing dudng chat diém di dugc trong 4 gidy 1a dién tich ctia mién giéi han
boi cac dudng c6 phuong trinh v = v(t),v = 0,t = 0,t = 4 vabang 2 + 2 + nle =4+
T

—m.
2

Cau 3. a) Sai

Taco:ugy = (2;—1;0),uy = (—1;1;1).

. 4s. _lugupl [2.(-1)+(-1).1+0.1] _ 3 A - °
Khi do6: cosa = Tl TG = hena~ 39°.
b) Sai
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Goi (P) 12 mit phing di qua diém A(1; —1; 1) va vudng goc v6i dudng thiang d'.

diqua A(1;-1;1)

Khi do (P): {ﬁ =uy = (-1;1;1)

>P)—x+y+z+1=0.

Tacod —0+ 0 + 0 + 1 # 0 nén mit phiang (P) khong di qua gbc toa do.
c) bung

Taco:ug = (2;-1;0),uy = (=1, 1;1) = [ug, ug] = (=1;-2; 1).
Liy I1(1;-1;1) € d,J(2;—2;3) € d"’. Suyra ] = (1;—1; 2).

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

Vay hai dudng thang d va d’ chéo nhau.

d) Sai

D6 dai doan MN ngan nhit khi MN 13 doan vudng goc chung cua hai duong thing d va
d'.

GoiM(1+2t;-1—-t;1)€d,N2—-t;—-2+t;3+t)€eEd.

SuyraMN = (1 — 2t =t —1 4+t +t52 + t').

Tacé{MN_Ld MN.ug =0 {2(1—2t—t’)—(—1+t+t’)+0.(2+t’)=0
MN 1 d’ mv’_@:() —1-2t—-tY+(-1+t+tH+@2+t)=0

3
5t—3t'=-3 |t=3
‘:’{3t+3t'=0 ‘:’{

t'=—2

Ta co:
A(0;0;0),B(280;0;0),D(0;320;0),A4'(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.
¢) Pung vi toa do cia may quay la M(140; 11; 20).
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Do dai ngan nhit ma may quay phai di chuyén 1a

MA' = /1402 + 112 + (73 — 20)2 ~ 150.

d) bing.
z
A D
P/JT\‘ H ’;’
L . P
B' | SL vt -
ﬁ"l"*‘:—-:»‘—" -~ |C
P M
I
\ b4 BL Y
|JIIA
abel .
B

X

Goi P,Q,R,N lan lugt 1a trung diém cua cac doan A'B',AB,CD,C'D".

Do MA'= MB'= MC'= MD' = 215 nén M thudc mat ph:fmg trung truc cua doan théng
A'B’.

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

Tacé MP? = MN? = AM? — A'P? = 26 625, PH = HN = 160.
Khi d6 MH = VMPZ — PH? ~ 32.

Vay khoang cach tr M téi mat san la 73 — 32 = 41 > 35.

Chu y. Co thé x4c dinh toa d6 H 1a tAm cta hinh chit nhat, sau d6 viét phuong trinh tham
s6 cua duong thang di qua H va song song vdi truc Oz, va tim diém M thudc dudng thing
d6 sao cho MA’ = 215. Tir d6 tinh khoang cach tir M dén mit phang (0Oxy).

PHAN III. Cau tric nghiém tra 10i ngin

(MB&i cau tra 1o dung thi sinh dugc 0,5 diém)

Cau 12 |3 4 5 6

Papséd | 1 [ 3,51 |-98 | 1,54 | 11

Ciu 1. Bang bién thién cua ham sb nhu sau:
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Suy ra ham s6 di cho c6 diém cuc dai la x = 1.
Cau 2. Str dung hé truc toa do nhu hinh duoi.

Y

A ] D
-2 —1H=0 1 2

Goi phuong trinh cua parabol 1a (P):y = ax? + c.
Khi @6 (P) di qua G(0;3) va B(2;0).

= 3
= P:y=—-=x%*+3.
0=a2%+c += (P)y X T

_ 2 _ _3
Suyra{B_a'O +c®{a—
c=3

Khi 6, dién tich hinh phang giéi han boi dudng cong y = — % x% + 3 va truc Ox la:

S, = f_zz |—%x2 + 3| dx = 8 (m?).

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

Puong thang x = 1 cat parabol (P) tai diém c6 tung do lay = —% + 3 = 2,25.
Do d6 CF = DE = 2,25m.

Dién tich phan hai canh hinh chir nhat la:

S, = 22,25 = 4,5 (m?).

Vay dién tich phan cong lam trang trila: S = S; — S, = 8 — 4,5 = 3,5 (m?).

Cau 3. Ta c6 mét VIPT ciia (P) 1a 7ipy = (2; —1;1); mot VTCP ctia tryc Ox 1a 7 =

(1; 0; 0).
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Theo gia thiét moét VTPT cua mit phang can tim 1a 71 = [T_i(P), ?] = (0;1;1).
Suy ra phuong trinh mit phang cantim1a (y+ 1)+ (z—1) =0 y+2z=0.
Cau 4.

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

Tacé OM =14 = ON = 0C = 7v2. Do d6, c = 7V2 .

Xet tam giac OAN vuong tai A , ta cd: OA = ON.sin 30° = 77\/5
Do do, a = 72£

. . A . , o_ 76
Xét tam gidc OBN vuong tai B , ta c6: OB = ON.cos30° = —~
Do ds, b =2

Viy a? + b? — 2¢% = —98.
Cau 5.
Q1 €[2,5;3),Q5 € [4;4,5).

50

- 20 05=2

Ql - 215 + 4 0,5 — 16'
2229 209

- 4 . =2

Q3 =4+-" 0,5 5"

A 209 45 37
Vay do = 48 16 24 1,54.

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

hang mua di¢n thoai Samsung”.
Goi B 14 bién cb “Khach hang dan man hinh khi mua dién thoai”.

Vi khi d¢én 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.

Theo dé bai: Ti 1é dan man hinh cua khach hang mua Iphone 13 60% = P(B]A) = 0,6.
Ti 1é dan man hinh ctia khach hang mua Samsung 13 80% = P(B|4) = 0,8.
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Ap dung cong thirc xac suét 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.
Xac suat ngudi d6 mua dién thoai nhung khéng dan man hinh 1a

P(B)=1-P(B)=1-10,72 =0,28.

Xac suat dé ngudi khong dan man hinh d6 mua dién thoai Iphone chinh 1a P(A|B).

P(A).P(B|A) 0404 4
P(B) o028 7

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

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

. £ . . i S6 Ciép dd tu duy (cac ciu cu thé)
Cac thanh to cia nang lwc toan hoc | - - -
cau Dang thure I Dang thuc I1 Dang thue 111
NB|TH| VD | VDC |[NB|TH| VD |VDC| NB | TH | VD | VDC
Nang lyc tu d a 1ap luén toa
1 ang luc tu duy va lap luan toan 13 |3 1 3 | 1 | ) 1
hoc
2 | Nang luc mo6 hinh hoa toan hoc 5 1 2 2
Nv 1 o /(t A A t r
3 ang luc giai quyét van deé toan 4 | | 1 |
hoc
4 | Ning lyc giao tiép toan hoc 8 2 1 1 2 1 1
Nang | T d ic cO
5 ang uc. fu: ung c,ac cong cu, 4 | 1 I |
phuong tién hoc toan
Tong 34 | 6 | 4 2 7 4 4 1 3 2 1

Ghi chii: Pé thi c¢6 22 cdu hoi, trong d6 moi cdu hoi & Dang thirc II gom 4 y hoi nhé. Do do dé thi bao gom 34 y héi nhé. So cdau hoi dwoc thong ké
& bang trén la tinh dén tieng y hoi nho.

BANG CAU HOI THEO NQI DUNG/CHU PE

. Y Dang thirc z . X
NOi dung/Chu d¢ Dang thire 1 Dang thg’c I Dang thirc III | Tong Tong diém
Mach Dai sb va Giai tich 6 8 (=2x4) 2 16 4,5
Mach Hinh hoc va Po ludong 4 8 (=2x4) 2 14 4,0
Mach Théng ké va Xéc suat 2 2 4 1,5
Tong 12 16 6 34 10

27



2. Pé thi minh hoa theo Phwong 4n 2

Dé thi duoc 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 cua dé thi theo phuong an nay:

+ Thé hién twong dbi rd mach Thong ké va Xac sudt 1a 1 trong 3 mach kién thirc chinh cta
Chuong trinh, c6 cau héi tong hop vé mach kién thirc ndy; diéu nay thé hién khé rd nét sy
d6i méi cia Chuong trinh mon Toan 2018 trong d¢ thi;

+ Ca 3 dang thirc cau hoi ctia dé thi déu c6 du ca 3 mach kién thirc, do d6 dé thi danh gia
duoc hoc sinh toan dién hon;

+ Pé thi c6 tinh phan loai cao hon, phit hop véi viée két hop xét tuyén vao cac truong dai
hoc 16n.

Nhuoc diém:

+ Kho thiét ké dé thi hon so v6i Phuong an 1 (vi n6i chung, thiét ké cau hoi dung sai thudc
mach Théong ké va Xéc suat s& kho hon thiét ké cau hoi dang sai thudc 2 mach kién thic
con lai);

+ V& hinh thirc, dé thi khong that can dbi vé sb cau hoi cua timg mach kién thirc ¢ dang
thire tra 101 ngan (02 cau Giai tich, 03 cau Hinh hoc, 01 cau Théng ké/Xac suét). Ciing can
can chinh s6 diém cua timg phan Thong ké va Xac sut sao cho hai hoa hop li (tuy dung ¥
va diém mudn nhin trong moi dé thi ma ta c6 thé dé ti 1¢ diém 1a 1+1, hodc 1,25+0,75 cho
hai ndi dung nay). Ngoai ra, néu thiét ké duoc ca ¥ hoi Thong ké va Xac suit trong clng
mot cau hoi dang dung sai 4 ¥ & Dang thire 11 thi s& rat hay, mic du viéc nay 1a twong ddi
kho (xem 01 phwong 4n nhu vdy ¢ dé minh hoa theo Phuong 4n 2);

+ Vi hoc sinh thién vé khoa hoc x4 hoi thi pho diém c6 thé khong cao (do dé thi c6 tinh
phan hoa cao hon va mach Théng ké va Xac suat, mach kién thirc méi trong Chuong trinh,
dugc 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. Ciu tric nghiém nhiéu phwong an Iwa chon. Thi sinh tra 1oi tir cau 1 dén cau
12. Mi cau hoi thi sinh chi chon mét phwong an.

xZ4+x-1

Cau 1. Buong cong nao duoi day la do thi cia ham so y = o ?
""l' 1 / . v |
| /i I
7 1 // I
6 : e ' :
g I
5 I ” I
| /7 2 \
4 L, 4 !
1, I
3 I le
. 1 —4 -2 2|
3 : ’ :
. I /2 :
//-\ : 4 I
_3/f -1 0 \7 2 3 4 5 X Z7 -4 :
p 7, -1 I /’ I
A, - : B. '

A o Y
:
i i .
| k4
. ]
, :
. :
| |
i
.
Loy
.
.

3 n
%
// |
24 1
A
P38 |
iass S
g ! % 4 2 o
; . '
b1 T , 2 3 ¥ 5 3
St SRS
= 1
2
C. ! . D.

mx—2m-—3

Cau 2. Chohamso y = , vOo1 m la tham s6. C6 bao nhiéu gia tri nguyén ctia m dé

xX—m
ham s6 dong bién trén tirng 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 tiéu?
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 xac dinh theo cong thire 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) = % +3x% + 1. Biét rang [ f(x)dx = aln|x| + bx® + x + C.
Tinh gi tri cua 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 buc tuong
bang cach v& dudng cong 1a mot ham sd bac bay = %x(x — 2)(x — 8) + 2 trong h¢ truc
toa d¢ nhu hinh dudi, moi phan son mot mau, phan phia trén son mau xanh da tro1 va phan
phia dudi son mau trang. Mo6i don vi trén cac truc twong ung véi 1 m.

YA

A B
mau xanh da troi
2 — ) w— — — — — — —
/‘w
l c S
o 1 2 8 X

Biét 1 hop son s& son duoc 4 m? twong. Ban Binh phai mua t6i thiéu bao nhién hop son
mau trang dé son buc tudng?

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

Cau 7. Trong khong gian Oxyz, cho hai vecto d = (2; —2; —4), b= (1; —1; 1). Ménh dé
nao duéi day la 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 cia mat phang (P):3x + 5y —z—2 = 0 va
duong thang 4: x_412 = yT_g = ? 1a diém M (xo; yo; 2o). TONg x4 + yo + 2, bang

A. 1. B. 2. C.5. D. -2.

Ciu 9. Trong khong gian Oxyz, cho mit cau (5): x? + y? + z% — 8x + 10y — 6x + 49 = 0.
Toa d6 tam 7 ctia mat cau (S) 1a

A.I(—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 cua bac Hung nhu hinh dudi. Coi cac birc tuong va hai
mai déu 13 hinh chit nhat, don vi trén mdi truc 1a mét. Bac can treo mot chiée dén 1én tdm
ctia tran nha (tirc 12 giao diém hai dudng chéo cua hinh chir nhat HGFE). Khoang cach tir
diém treo chiéc dén dén mat phang song song véi tran nha va di qua dinh cia mai nha
(doan thang PQ) 1a
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A1l B. 3. C. g D.2.

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

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

Tan s6 8 10 16 24 13 7 4

Phuong sai ctia mau s6 liéu vé diém trung binh mon Toan cta cac hoc sinh do 1a
A. 0,616. B. 0,785. C. 0,78. D. 0,609.

Céu 12. Lép Toan cao cip c6 95 sinh vién, trong d6 c6 40 nam va 55 nit. Trong ki thi mon
Xac suét théng ké c6 23 sinh vién dat diém gioi (trong d6 ¢6 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 do 1a nit?

11 12 11

i C. p— -

1
A. - C : .
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),c),d) & mdi cau, thi sinh chon ding hodc sai.

—x242x-5 ,

Céu 1. Cho ham s6 y = —¢0 dd thi (C).
a) Tam d6i xtmg ctia d6 thi (C) 1a diém 1(1;0).
b) Khoang cach gitra hai diém cuc tri ctia dd thi ham sd 1a 4+/5.

¢) Tiép tuyén ctia d6 thi ham so tai giao diém ctia d6 thi ham s véi truc tung 1a duong
thang y = x + 5.

d) Biém M (x,,; ys,) thudc dd thi (€) sao cho x,, > 1 va d dai IM ngin nhat c6 tung do
yu < —4, v6i I 1a tim d6i xang cua do thi (C).
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Cau 2.

Mot ngudi di 6 t6 tir dudng dan mudn nhap vao dudng cao tde. Khi dang di voi van toc

36 km/h thi ngudi d6 bat dau tang tde dé dat dugc véan tde yéu cau téi thiéu khi nhép lan 1a

60 km/h. Biét rang sau khi tang téc duoc 10 gidy, xe ngudi d6 bat dau vao duong cao toc

v6i van toc 60 km/h. Gia sir rang xe tang téc nhanh dan déu véi vén toc bicu dién theo thoi

gian t (gidy) 1a mot ham s6 bac nhat ¢6 dang v = at + b (don vi: m/s).

a) Khi bat dau vao duong cao tde, 6 td co van tde 10 m/s.

b) Ham s6 v(t) biéu dién van toc cua xe tir lic bat dau ting toc dén khi vao cao toc 1a v =

%t + 10 (m/s).

¢) Quing duong xe di duoc tir lac bat dau ting téc 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 gidi han van tdc toi da 1a 100 km/h. Néu giit nguyén do ting van

tdc nhu vay thi sau 26 gidy ké tir lic bat dau tang toc 6 t6 s& di qua van toc toi da cho phép.
A A : \ 2 x=1 y zZ+3 . . 2

Cau 3. Trong khong gian Oxyz, cho duong thiang A: — ==, vamat phéang

(P):x+3y—2z+1=0.

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

b) Géc giira duong thang A va mat phang (P) 1a 30°,

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

d) Goi A’ 1a duong thang qua A(1; —1;2), vudng goc véi dudng thang A va cit truc Oz.

Khoang cach tir gbc toa dd O dén duong thiang A’ nhé hon %

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

a) Thot gian truy cap Internet trung binh mgt ngay cua nhom hoc sinh THPT truong A nho
hon thoi gian truy cdp trung binh cua nhém hoc sinh THPT truong B.

b) D6 1éch chuan ciia mau s6 liéu ghép nhom vé thoi gian truy cap Internet mot ngay cia
hoc sinh THPT truong B nho hon dd 1éch chuan cia mau sd liéu vé thoi gian truy cap
Internet mot ngay cua hoc sinh THPT truong A.

¢) Néu can cir vao su so sanh khoang ti phan vi ctia mau s6 liéu vé thoi gian truy cap
Internet cia hai nhom, ta két luan thoi gian truy cap Internet mot ngay ctia nhom hoc sinh

truong B phan tan hon nhom hoc sinh trudong A.

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

PHAN III. Cau tric nghiém tra 1&i ngin. Thi sinh tra 15i tir cau 1 dén cau 6.

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

Cau 2. Gia sir sO lugng quan thé nAm men tai moi truong nudi cdy trong phong thi nghiém
240
2+3e~0758°
t = 0. Coi t = 0 1a thoi diém ban dau. Can t61 thi€éu bao nhiéu gio dé toc do tang truong
cua quan thé nam men khong vuot qua 4 t€ bao/gio? (Két qua lam tron dén hang don vi).

duoc mod hinh hoa bang ham sé P(t) = trong d6 thoi gian t duoc tinh bang gid,

33



Céu 3. Trong khong gian Oxyz, cho diém M (1; 2; 3) va mat phang (P):mx +y +z+ 3 =
0. Tinh tong cac gia tri cia m sao cho binh phuong khoang cach tir M dén mat phing
(P) bang 26.

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

Cau 5. Mbt chiéc dén tron duoc treo bai ba soi day khoéng dan xuat phat tir diém O trén
tran nha lan luot budc vao ba diém A, B, C trén dén tron sao cho tam giac ABC déu va mat
phang (ABC) song song véi nén nha (nhu hinh duéi). Do dai cua moi doan day 04, OB, 0C
déu bang L (Cm) Trong lwong cua chiée dén 1a 24 N va ban kinh chiéc dén 1 18 cm. Gia
sir cac luc cang F;, F,, F; trén mdi soi day c6 cung do 16n 1a F = F(L) (phu thudc vao do
dai L cua mdi soi day). Biét ring |P| = |F; + F, + F,|. Néu chiéu dai L ciia mdi doan day
OA, OB, OC tdi thiéu 14 20 cm, do I6n F cua lyc cing trén mdi soi day co gié tri lon nhat
la bao nhiéu (két qua 1am tron dén hang phan chuc)?
)

Cau 6. Truong THPT A c6 20% hoc sinh tham gia cau lac by am nhac, trong do c6 90%
hoc sinh cua cau lac bd biét choi dan guitar. Ngoaira, c6 10% s6 hoc sinh ctia truong khong
tham gia cau lac b Am nhac nhung ciing biét choi dan guitar. Chon ngiu nhién 1 hoc sinh
cta trudng. Gia str hoc sinh d6 biét choi dan guitar. Xac suat chon dugc hoc sinh thudc cau
lac b0 am nhac la bao nhiéu? (Két qua lam tron dén hang phén tram).
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PAP AN PE MINH HQA Ki THI TOT NGHIEP THPT QUOC GIA

PHUONG AN 2
PHAN I. Céu tric nghiém nhiéu phwong 4n lya chon

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

Cau 1 2 3 4 5 6 10

|
o0
O

12

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

Cau 1.

x2+x—1 1
y=?=x+2+m;D=R\{1};
x%=2x x=0=>y=1
ylz(x_1)2"y=0‘:’x=2=>¥=5.
Tiém can ding x = 1, ti€ém can xién y = x + 2.
Bang bién thién:
xj —on 0 1 2 +on
7@ T 0 - — 0+

£(x) ; /1\ 3} _T‘\S /'_Cc

Cau 2. bPKXD: x # m.

Ta c6: v/ = -m?+2m+3
acory = w

Ham s da cho dong bién trén mdi khoang xéac dinh

& y' >0, v6i moi x # m va dau bang chi xay ra tai hitu han cac diém x.
S -m*+2m+3>0 -1<m<3.

Mam € Z nénm € {0; 1;2}. Vay co6 3 gia tri nguyén ctia m.

Céiu 6. Dién tich phan son tring 13 S, = f08 |§x(x —2)(x —8) + 2| dx =~ 11,12m?.

Do 11,12:4 ~ 2,78 nén ta can it nhat 3 hop son trang.
Cau 10. Ta c6 A(4; 0; 0). T PQ = AB = Q(2; 5; 4).

Toa do cua F (4; 0; 3). Do d6 toa d6 diém treo dén M 1a M(Z;Z; 3).

Mit phang (a) song song vdi tran va di qua PQ c¢6 vecto phap tuyén 1a 71 = (0; 0; 3).

Do d6 phuong trinh (@) 1a (a):z — 4 = 0.
Khoang cach tir M dén () 1a 1.
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PHAN II. Cau tric nghiém ding sai

Diém t6i da ctia 01 cau hoi la 1 diém.

- Thi sinh chi lya chon chinh xac 01 ¥ trong 1 cau héi dugc 0,1 diém.
- Thi sinh chi lya chon chinh x4c 02 ¥ trong 1 cdu hoi duoc 0,25 diém.
- Thi sinh chi lya chon chinh xac 03 y trong 1 cau héi dugc 0,50 diém.

- Thi sinh lgya chon chinh xac ca 04 y trong 1 cau hoéi dugc 1 diém.

Caul | Cau?2 | Cau3 | Cau 4

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

WD | D | S |[bS

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

Hdp |dhs |Hp | P

Cau 1.
a) Pung

Tiém can ding cta dd thi ham so 1a duong thang x = 1.

, -x242x-5 4
Taco:y=——=—x+1——
x-1 x-1
Tiém can xién cua dd thi ham so 1a duong thang y = —x + 1.

Do d6 toa d6 giao diém cua hai duong tiém can 13 1(1; 0).

b) Diing

4
(x—1)%"

Taco:y'=—-1+

4

y=0& —1+(x_1)2

0o - =4[ T1T% o123

x—1=-2 x=-1
Vay, d6 thi ham sb 6 hai cuc tri 1a M(3; —4), N(—1; 4).

Do d6, khoang cach giita hai diém cuc tri 1a MN = /(=1 — 3)? + (4 + 4)2 = 4/5.
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c¢) Sai

Ta co: y ——1+(x R

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 dd thi ham s6 tai diém A 1a duong thang y = 3x + 5.
d) biang

DlemMe(c)zM(xM,—xMH—L) Xy > 1.
XM

Dé IM nho nhét thi IM2 nhé nhit.

2
- B ) _ _ 4 _ _ 2 16
Ta co: IM? = (o — D2 + (= + 1= ) = 200w — D2+ 25 + 8.

Ditt = (xy — 1%t > 0. Khi do, ta duoc: f(t) = 2t+1—t6+8.
f'(t) = 2——

f=0e2-2=0e [t= —2vZ (loai)

t = 24/2 (thoa man)

Bang bién thién:

t 0 2¢/2 +00
f(t) - 0 +
“+o0 +0oo
f(t) T "
8+ 82

Vay min f(t) = f(2v2) = 8 + 8v72.

Khido: (ryy — 1) = 84+ 87 e |M ~1=V2VZ_ | low = 1+V2V2

—2\/_——< —4.

DoxM>1=>xM=1+2\/i=>yM=—1—2\/§+1—1 NG
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A . 3 s L. aX \ \ A AL A s A LA 14 5
Cau 2. a) Sai vi khi bat dau vao dudong cao téc, van tdc cua 6 té 1a 60 km/h = ?0 m/s.
. o < 50
b)Pungvitait =0,v =10m/svatait = 10,v = ?m/s.
c¢) Pung vi quing duong xe di duoc tir lac bit dau ting téc dén khi vao cao tdc l1a

[;° (3t +10) dt ~ 133 m.

d) Sai vi: 100 km/h = — % mis.

De t+10> ﬂ thi t > 26,6. Tai thoi diém t = 26 gidy, 6 t6 van chua vuot qua gidi han

van toc tbi da.

Cau 3.
a) Pbung.
, 9 , x=1+3t
Ta viét lai phuong trinh duong thang 4 duéi dang tham s6 nhu sau 4: {y = —3t
z=-3+12t

Thay x = 4;y = —3;z = —1 vao phuong trinh dudng thing A ta dugc

4=1+3t
A:{-3=-3t =t=1.Vayvéit =1 duong thing A di qua diém P(4; —3; —1).
—1=-3+2t

b) Sai. Ta c6 vecto chi phuong ctia duong thang 4 13 % = (3; —3; 2); vecto phap tuyén
ctiia mit phang (P) 1a 71 = (1; 3; —2).

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

= (4, (P)) ~ 34%44",

c) bung.

Goi 1, 1a vecto chi phuong ctia dudng thang d. Vi d vuong goc véi A nén iy L .
Pong thoi, do d song song voi mat phang (Oxy) nén i, vudng goc vai vecto phap tuyén
clia mt phing (Oxy) tirc iy L k voi k = (0;0; 1).

Vay iy = [i; k] = (—=3; =3;0). Chon Ty = (1;1;0).

d) Pling. Goi duong thang can tim 1a A",

Theo cau b) vecto chi phwong cia 4 1a 4 = (3; —3; 2).
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Goi M(0; 0; a) 1a diém thudc Oz ma duong thing A’ di qua = AM = (—1;1;a — 2) 1a
mot vecto chi phuong cia 4.

Suy ra
ANlAoAMlieoAM - i=0s(-1)-3+1-(-3)+(@-2)-2=0oa="5.

Vay duong thing 4’ di qua M(0; 0; 5) nhan vecto AM = (—1; 1; 3) lam vecto chi phuong
x=—t
co phuong trinhy y =1t
z=1+3t
Gia st H(—t; t; 1 + 3t) 1a chan duong vudng goc ké tir O xudng A'. Khi d6 OH =
(—t; t; 1 + 3¢t).

DEOH LA thiOH LAM,dodot+t+3(1+3¢t) =0, tu:clat——%

SuyraH(— —13—1 H) OH—f

Cau 4. d) Dung
Goi A 1a bién ¢ “Chon duoc hoc sinh truong A”, A la bién ¢ “Chon duoc hoc sinh
truong B”.

Goi X 14 bién ¢6 “Hoc sinh dugc chon c6 thoi gian sur dung Internet dudi 60 phit mot
ngay”, X 1a bién ¢b “Hoc sinh dugc chon c6 thoi gian str dung Internet it nhat 60 phit

mot ngay”.
Khi d6 P(4) = 0,5; P(X) = 3“2“;“‘*8“2 = 0,45; P(X|A) = 0,5.
Do 6, P(A|X) = %ﬁ(“) > Suyra P(A|X) =

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

PHAN III. Cau tric nghiém tra 10i ngin

(MBJi cau tra 16 dung thi sinh dugc 0,5 diém)

Cau 1 2 3 4 5 6

Papso | —7 | 5| 0,64 | 16 | 18,4 | 0,69
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Cau 1.

Ta c6 phuong trinh duong thang di qua hai diém (2; -2) va (5;4) lay = 2x — 6. Nén d6
thi y = f'(x) cat truc hoanh tai diém c6 hoanh d6 bang 3.
Khi d6 f37 f'(x)dx = f(7) — £(3) va bang dién tich cua mién giéi han boi y = f'(x),

(4+2) 2

y=0,x=3x=7vabing> 42+ =10.

Suyraf(3) =f(7) —10 = -7.
. ., _ 540e7075¢
Cau2.Taco P'(t) = 3o 070z
Pé toc do ting trudng cta quan thé nAm men khong vuot qua 4 té bao/gio thi

540075t
P'(t) = (2 + 3e-075t)2 <4

& 36(e0758)2 — 4927075t 1 16 > 0

& e %75t > 13,63 hodce 27> < 0,03
&t < —-3,48hoact = 4,68.

Do t > 0 nén can it nhét 5 gio dé toc do ting trudng ctia quan thé nam men khong vuot

qua 4 té bao/gid.

Cau 3.

Ta co d(M, (P)) Jnlgl Theo dé bai ta c6 \|/+—+8|2 = 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 ludn c6 hai nghiém phan bi¢t m,, m,.

Do d6, theo dinh i Viét, téng caicgiatrictamla: m; + m, = g = 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 ctua A’ 1én mit phing (ABCD).
Thé tich ctua khdi hop ABCD.AB'C'D'1aV = A'H - Sypcp.

Ta cé [ﬁ, E] = (2; —3; —6) nén mot vecto phap tuyén ctia mit phang (ABCD) 1a 71 =
(2;—3;—6).

Phuong trinh mat phang (ABCD) 1a 2x — 3y — 6z + 6 = 0.

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

21-32-63+6] 16
d(4’,(ABCD)) = | > I -

AB-AD 9 . 7
— = = = —
|AB||AD|  V13-V10 sinDAB V130

Ta cd cos DAB =

Suy ra dién tich hinh binh hanh ABCD 1a : Sypcp = AB.AD.sin DAB = 7.
Thé tich ctuia khdi hop ABCD.A'B'C'D' 1aV = A'H - Supcp = ? 7 = 16.
Céu 5. Goi I 1a tAm ctia tam giac déu ABC. Ta c6: OI L (ABC),04 + OB + 0C = 30I.

Mit khac OI = VI2 — 182. Do mé hinh ¢6 dang hinh chop tam giac déu nén ta c6 thé dat:
|F;| = k0A, |F,| = kOB, |F5| = kOC, k > 0.

Khi do:
|P| = |[F, +F, + F,| @ 24 = |k(04 + 0B + 0C))|
_ 24
& 24 = |3k0I| = 3k0I & k = Wt
Vay F = F(L) = |F| = ==
F(L) = J(;f_—;f;m < 0,vL > 18. Khi d6 ham sé nghich bién trén (18; +c0).

Khi d6 dai mdi doan OA, OB, OC tdi thiéu 14 20 cm, ta c6 L € [20; +00). Do d6 dd 1on
ctia lyc cang day 16n nhat 1a F(20) = 18,4 (N).

Cau 6.

Xét cac bién co: A: "Chon duogc hoc sinh thudc cau lac b am nhac";
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B: “Chon duoc hoc sinh biét choi dan guitar”.
Khi do, P(A4) = 0,2; P(A) = 0,8; P(B|A) = 0,9; P(B|A) = 0,1.
Theo cong thirc xac suét toan phan, ta co:
P(B) = P(A)P(B|A) + P(A)P(B|A) = 0,2.09 + 0,8 0,1 = 0,26.

Theo cong thuc Bayes, xac suét chon duoc hoc sinh thudc cau lac b Am nhac, biét hoc
sinh d6 choi dugc dan guitar, la

PAPBIA) _ 0209 cq.
P(B) 0.26

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

. £ . . i S6 Ciép dd tu duy (cac ciu cu thé)
Cac thanh to cia nang lwc toan hoc | - - -
cau Dang thure I Dang thurce 11 Dang thue 111
NB|TH| VD | VDC [ NB|TH| VD |VDC| NB | TH | VD | VDC
Nang lyc tu d a 1ap luén toa
1 ang luc tu duy va lap luan toan 15 | 3 3 3 | ) 1 1 |
hoc
2 | Nang luc mo6 hinh hoa toan hoc 6 1 1 2 1 1
Nv 1 o /(t A A t r
3 ang luc giai quyét van deé toan 5 | | | 1 |
hoc
4 | Ning lyc giao tiép toan hoc 3 1 1 1
Nang | T d ic cO
5 ang uc. fu: ung c,ac cong cu, 5 | 1 1 I |
phuong tién hoc toan
Tong 34 | 5 5 2 5 5 5 1 3 2 1

Ghi chii: Pé thi c¢6 22 cdu hoi, trong d6 moéi cdu hoi & Dang thirc II gom 4 y hoi nhé. Do do dé thi bao gom 34 y héi nhé. So cdau hoi dwoc thong ké
& bang trén la tinh dén tiemg y hoi nho.

BANG CAU HOI THEO NQI DUNG/CHU PE

Dang thirc
Noi dung/Chu de Dang thirc | Dang thirc Dang thirce 2 Tong diém
Tong
I 11 111
Mach Dai s6 va Gidi tich 6 8 (=2x4) 2 16 4,5
Mach Hinh hoc va Po ludong 4 4 (=1x4) 3 12 3,5
Mach Thong ké va Xac suat 2 4 (=1x4) 1 7 2,0
Tong 12 16 6 34 10
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