SO GIAO DUC VA PAO TAO VINH LONG KY THI THU TOT NGHIEP THPT NAM 2026

PE THI CHINH THU'C MON: TOAN
____________________ Thoi gian lam bai: 90 phut
(Dé thi cé 4 trang) (khong ké thoi gian phat dé)
HO VA TEN: (oo S6 bao danh: ... Ma dé 0101

PHAN I. Céu tric nghiém véi nhiéu phwong an lwa chon. 7hi sinh tra loi tir cdu 1 dén cdu 12. Moi cdu
hoi, thi sinh chi chon mot phwong dn.

Cau 1. Cho jf(x)dx =3. Tinh / =j(1+2f(x))dx.

A I=T7. B.I1=4. C.1=8. D. /=6.
Cau 2. Cho hinh chép S.ABCD c6 ddy ABCD la hinh chir nhat tdm / va canh bén S4 vubng goc voi day.
Khang dinh nao sau day dang?
A. (SCD) L (84D). B. (SBD) L (S4C). C. (SBC) L(SI4). D. (SDC) L(84I).
x=5+t¢
Cau 3. Trong khong gian Oxyz, duong thing d:{y=7+2¢ c6 mdt vecto chi phuong la:
z=9+3¢
A. u, =(57;9). B. u, = (3;2;1). C. u, =(1;2;3). D. u, = (1;3;2).
Cau 4. Cho bang sd liéu sau day
Nhom [1,5; 2,5) [2,5; 3,5) [3,5; 4,5) [4,5; 5,5) [5,5; 6,5)
Tansd | 2 _ 3 7 2 1
Khoang bién thién ciia mau so6 li¢u cho boi bang trén 1a:
A. 2 B. 5 C.3 D. 4
Cau 5. Dién tich S cuia hinh phang gi6i han béi d6 thi ham s6 y = f (x)lién tuc trén [a;b], truc hoanh va

hai duong thing x =a,x =b (a <b) dugc cho boi cong thirc nao sau day?

b b b b
A S=x[f(x)dx. B S=]|f(x)dx. C. S=[f(x)dr. D. S=z[|f(x)|dr.
Cau 6. Cho cép s6 cong (u, ) c6 s6 hang dau u; =2 va cong sai d =5. Gia trj cua u, bing:
A. 22 B. 17 C. 12 D. 250
Céu 7. Véi moi s6 thuc duong a, log,(27a)—log,a bang:
A. 3. B. 3-2log,a. C.9. D. log, (26a) .

x> =2x-3
CAu 8. Nghiém cua phuong trinh (EJ =5"" la:

A. x=-1;x=2. B. V6 nghiém. C.x=Lx=2. D. x=1x=-2.
Cau 9. Trong khong gian v6i hé truc toa d6 Oxyz , cho mit cau (S) : (x—l)2 +(y—2)2 +(z+3) =9,
Toa dd tAm ctiia mit cau (S ) la:

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

Cau 10. Cho ham sé y = & +?
cx +

(ac #0, ad —bc #0) c6 bang bién thién nhu dudi day.
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—% —2 +00
¥ = -
1 ~+00
DPuong tiém cin dung ciia db thi ham sb da cho c6 phuong trinh 1a:
A. y=1. B. x=1. C.y=-2. D. x=-2.
Cau 11. Trong khong gian Oxyz, cho hai vecto a= (—1;0;2) va b= (2;3;2) . Gia tri cua ab bang:
A. 2. B. 6. C. 3. D. 4.

Cau 12. Cho hinh chop S.ABC c6 day la tam giac vudng can tai B,S4 | (ABC),AB=BC=a, SA= a3

Tinh thé tich ¥ cuia khdi chop néi trén.
S

3 Cc
A

<>

a’ PENE]

3
A.sz. B. V= C.V:“\E.

2 6

PHAN II. Céu tric nghiém ding sai. Thi sinh tra 1i tir ciu 1 dén cau 4. Trong mdi ¥ a), b), ¢), d) & mdi
cau, thi sinh chon dung hoac sai.

Cau 1. Mot chuyén gia kinh té nghién ctru toc d6 thay doi lugng dién tiéu thu ciia hai khu vuc cong nghiép
A va B tir ddu nam 2020 dén dau nam 2024. Toc do thay doi lugng dién tiéu thu (don vi: tricu kWh/nam)
ciia khu vuc A va khu vuc B lan luot duge mo ta bai cac ham sb: E'(t)=2"+8 va E,(t)=3,75t+n (n

D. V=a3\/§.

1a mot hang s), trong d6 ¢ 1a s6 ndm ké tir dau nam 2020 (0 <¢ < 4). Biét rang tai thoi diém bét dau khao
sat (1=0) va dau nam 2024 (t=4), toc do thay do6i lwong dién tidu thy ciia ca hai khu vuc 13 bang nhau
(nhu hinh v¢).

i

a) Téng lugng dién ti€u thu tang th1ém ucﬁa kl11u VL;C A Jsau 4 nén; dau khao sat xép Xi béng 53,64 tri€u
kWh.

b) Goi ¢, 1a mdc thoi gian ma tai do tbe do thay doi lugng dién ti€u thu ctua khu vuc 4 dat 12 triéu
kWh/nam. Khi do ¢, = 2,5.

¢) Tai thoi diém =3, toc do thay doi lugng dién tiéu thy cia khu vye 4 1a 16 triéu kWh/nam.

d) Trong giai doan 4 nam dau khao sat (tor dau nam 2020 dén dau nam 2024), tong lugng dién ti€u thy
tang thém cua khu vuc B nhiéu hon khu vuc 4 mot luong xép xi 10,93 triéu kWh.
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Cau 2. Trong mot dot khao sat vé hanh vi nguoi dung trén Ung dung ngén hang s6 ctia mot ngan hang
thuong mai, bd phan dit liéu nhén thay: xac suat ¢ mot khach hang c6 stt dung dich vu thanh toan hoéa don
béng ma QR [a 0,7; xac suat dé khach hang c6 st dung dich vu gtri tiét kiém truc tuyén 1a 0,5 va xac suét
dé khach hang sir dung cé hai dich vu nay 1a 0,3.

a) Khao sat ngiu nhién 10 khach hang, xac sudt dé c6 dung 3 nguoi sir dung cé hai dich vu xap xi bang
0,27.

b) Chon ngﬁu nhién mdt khach hang, xac suét dé khach hang nay st dung dich vu thanh todn hoa don
bang mi QR, biét rang khach hang nay c6 st dung dich vu giri tiét kiém tryc tuyén, bang 0,6.

¢) Nghién ctru thém vé tinh ning "Hoan tién" (Cashback), ngan hang nhan thay: ty 1& khach hang duoc
hoan tién néu st dung ca hai dich vu 1a 60% , con voi nhom khach hang khong st dung dong thoi ca hai
dich vu nay thi ty 1€ dugc hoan tién chi 1a 10%. Biét réng mot khach hang vira nhan dugc tin nhéan hoan
tién tir hé théng, xac suét dé khach hang d6 thudc nhom str dung ca hai dich vu 1a 0,25.

d) Chon ngiu nhién mot khach hang, xac suat dé khach hang nay c6 sir dung it nhit mot trong hai dich
vutrénla 0,9.
Cau 3. Dé thyc hién cong tac bao tri cau My Thuén 2, cac ky su st dung hé thong may bay khong nguoi
lai (UAV) tich hgp cong nghé Bathymetric LIDAR. H¢ thong nay phat ra cac xung laser xanh 14 (green
laser) theo duong thfmg tr diém C (20;60;50) nam trén dinh thap cau, di qua phao ti€u quan tric B (a;b; c)
trén mat nude va chiéu dén muc tidu A(15;10;-50) nam trén bé mat 16p cat boi léng & chan tru cau. Hé truc
toa do Oxyz c6 gbc O tai mit nudc, mét phang (Oxy) la mit nudce song, truc Oz huéng thing ding lén
trén (don vi: mét).

a) Puong thing AC biéu dién quy dao coa tia laser c6 phuong trinh chinh tic la:
x-20 y-60 z-50

110 20

b) Sau khi xac dinh muc tiéu 4, cac k¥ su van hanh mot robot do tim chay trén mét thanh ray bao tri d
nam song song véi mit nude, cach mat nude 5 m. Biét rang hinh chiéu vudng goc ciia thanh ray d 1én mat
nude 1la mot duong th?mg di qua phao ti€u B va c6 vecto chi phuong i =(2;1;0). Pé nhan dugc tin hiéu

manh nhat tir muc tiéu A4, robot can di chuyén dénvitri M (a';b'; c') trén thanh ray d sao cho khoang cach
AM ngan nhat. Khi d6 a'+b'—¢' = 34.

¢) Toa d6 phao ti€u B thdéa man a+b+c=52,5.

d) Khi xung laser truyén trong nudc, van toc ctia nd thay ddi theo thoi gian ¢ (don vi: ns) béi ham sb
v(t) =0,22+0,01¢ (m/ns), véi ¢ >0 1a thoi gian tinh tir thoi diém xung laser cham mit nuée. Khi d6, quing

duong tia laser da di dugc trong nudc sau 10 ns ké tir khi cham mat nudc 1a 2,475 mét.

Céu 4. Cho ham s6 f(x)=i+x+1 v6i x#0.
X
a) f'(-4)=2.

b) Pao ham cta ham sb da cho la f'(x) = al

2

vol x#0.

2

X

¢) Ham s6 f(x) c6 gid tri 16n nhat va gia tri nho nhat trén doan [1;3] 1an luot bang M,m. Khi d6
M-m=1.

d) Tong cac nghiém cuia phuong trinh f '(x) =0 bang 4.
PHAN I11. Cau tric nghi¢m tri 16i ngin. Thi sinh tra 16 tr cdu 1 dén cau 6. ’
Cau 1. Trong khong gian Oxyz (don vi trén céc truc 1a mét), mdt kién trac su can lap dat mot dén chiéu
sang tai vi tri 4 cho mot phong trien 1am. Diem A thay doi trén mt khung thép hinh tron l1a giao tuyén cta
mit phang (@) :x+y—z+4=0 vamitcau (S):(x—1)* +(y—1)> +(z—2)* = 6. Dén phat ra ludng sdng co
dang hinh nén véi géc ¢ dinh bang 60°, truc cua hinh nén luén vudng goc v6i mit san
(P):x—2y+2z+10=0. Pé dam bao mat d6 anh sang tip trung cao nhat cho khu vuc trung bay dudi san,
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kién triic su can diéu chinh dén dén vi tri sao cho dién tich viing chiéu sang trén mit san (P) 1a nho nhit.
Hay tinh dién tich ving chiéu sang nhé nhat d6. (Khéng lam tron cdc két qua trung gian, chi lam tron két
qua cudi ciing dén hang phan muwoi ciia m’).
Cau 2. Mot ngh€ nhan lam gom thu cong tai dia phuong dang san xuat mgt dong binh hoa gom dac biét.
M&i ngay, nghé nhan niy c6 thé san xuat x chiéc binh hoa (1 <x<18xe N). Téng chi phi san xuat x
binh hoa trong mét ngay (bao gdm nguyén liéu, cong thg va 10 nung), tinh bang don vi nghin dong, duoc
xac dinh béi ham chi phi: C(x) = x* —3x* +40x + 500. Gia sir toan bd sb binh hoa san xuét ra trong ngay
déu duoc cac cira hang luu niém thu mua hét voi gia ¢ dinh 12 280 nghin déng/binh. Pé dat duoc loi nhuan
cao nhat, ngh¢ nhan nay nén san xuat bao nhi€u binh hoa moéi ngay?
Ciau 3. Cho diy 6 (u,) v6i u, =C’, (n=1,2,...,80). Ngudi ta chon ngiu nhién lan lugt hai b 4 va B,
mdi bo gdm ba sé hang lién tiép cua déy s trén sao cho hai bo khong 6 chi sé chung. B6 4 dugc dién
vao ¢t 1 va bd B dugc dién vao cdt 2 ciia mdt bang 6 vuong kich thudc 3x2 sao cho cac so hang trong
moi cdt ¢ chi sO tang dan tur trén xudng dudi. Biét xac suat dé tong cac sO hang & moi cdt déu 1a so 1€ bang
a a .. A A Ke io S
3 (; la phan so t6i gian), hay tinh a +b.
Cau 4. Mot khdi da c¢6 dang hinh ling try tam giac déu ABC.A4'B'C’ vdi canh day bang 2 dm, khoang cach
NPTy Py = 2 3 3 . . . ‘o PR 2 . , L. o1,
tor diem A" dén mat phang (AB'C’) bang % dm. Tim khoang cach gitta hai mdt phang day cta khoi da

hinh lang tru da cho theo don vi dm.
Cau 5. Pé chuan bi qua tang sinh nhét dédc bi¢t cho cac thanh vién trong cau lac b nghé thuat, nguoi ta dat
hang che tac mot vat pham chan giay bang hop kim cao cap. Bé mét cia vat pham c6 dang hai hinh elip

bang nhau xép chong 1én nhau. Biét mbi elip c6 do dai truc 1on bang 8 cm, d6 dai truc nho bang % cm;

truc 16n cua elip nay vudng goc vai truc 16n cia elip kia tai giao diém O cua ching. Puong tron (O) di
qua cic giao diém cua hai elip dugc vé 1én bé mit dé phan chia cac khu vyc trang tri (nhu hinh v&). Phan
13i bén trong dudng tron duge dat dong dé khic tén va 10i chuc sinh nhét v6i chi phi 5.000 dong/cm?. Céc
phan canh hoa nam phia ngoai duong tron duge dinh da Sapphire nhan tao vdi chi phi 15.000 dong/cm>.
Hoi tong chi phi nguyen vat liéu dé ché tac mot vat pham qua tang nay la bao nhi€u nghin dong? (Khéng
lam tron cac két qua trung gian, chi lam tron két qua cuoz cung dén hang don vi).

Cau 6. Bac Minh mua mot chiée ti vi tai mot ctra hang véi gia 21,5 trigu déng va da tra trude 10 triéu d(‘?)ng
ngay khi nhén ti vi. S tién con lai bac lya chon tra gop trong vong 12 thang véi 13i suit 3,5%/thang theo
hinh thirc 1ai kép trén du ng giam dan, tién 14i duoc tinh dua trén sb du ng thuc té tai thoi diém tinh 13i. Biét
rang, vao cudi mdi thang, bac Minh phai tra cho cira hang mot s6 tién khong @i 1a m triéu dong dé sau
dung 12 thang thi hét ng. Gia tri ctia m bang bao nhiéu? (Khéng lam tron cdc két qua trung gian, chi lam
tron két qua cudi ciing dén hang phan tram).

HET
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SO GIAO DUC VA PAO TAO VINHLONG KY THI THU TOT NGHIEP THPT NAM 2026
MON: TOAN
Thoi gian lam bai: 90 phut

PHAN I. CAu tric nghiém véi nhiéu phwong an lwa chon. Thi sinh tra 161 tie cdu 1 dén cdu 12. Moi ciu
hoi, thi sinh chi chon mét phwong an.

x=5+t
Cau 1. Trong khong gian Oxyz, duong thang d :{y=7+2¢t c6 mdt vecto chi phuong la:

z=9+3¢
A. u; = (1;2;3). B. u, = (1;3;2). C. u, =(57:9). D. u, = (3;2;1).
Cau 2. Cho ham s§ y =% Rl (ac #0,ad —bc #0) c6 bang bién thién nhu dudi day.
cxX +
=0 —2 +00
¥ - =

1 +00

—o0 1

Pudng tiém can ding cta d6 thi ham sé da cho c6 phuong trinh 1a:

A . x=-2. B. y=-2. C.y=1. D. x=1.
Céu 3. Cho cap s6 cong (u, ) c6 sb hang dau u; =2 va cong sai d =5. Gia trj ciia u, bang:
A. 22 B.17 C.12 D. 250

Cau 4. Cho hinh chop S.4ABCD c6 day ABCD 1a hinh chit nhat tdim / va canh bén S4 vudng goc vai day.
Khang dinh nao sau diy ding?
A. (SCD) L(S4D). B. (SBC) L(SIA). C. (SDC) L(84I). D. (SBD) L(SAC).

Cau 5. Cho hinh chépS.ABC ¢6 day 1a tam giac vudng can tai B,SA L (ABC), AB=BC=a, SA=a+/3.
Tinh thé tich V' cuia khdi chop néi trén.

S

3 3
A.V:%. &V:a\/g' C.V=d3. D. V=

Cau 6. Cho bang s6 liéu sau day
Nhom | [1,5;2,5) | [2.5;3.5) | [3.5:4.5) | [4.5:5.5) | [5.5; 6.5)
Tanso | 2 3 7 2 1
Khoang bién thién ctia mau s6 liéu cho boi bang trén la:
A. 2 B. 3 C. 4 D.5
Céu 7. Trong khong gian v6i hé truc toa 46 Oxyz , cho mit cau (S) : (x—1)2 +(y 2)2 +(z+3)

Toa dd tAm ctia mit cau (S ) la:

A. (,-2-3). B. (1,2;-3). C. (L-23). D. (,2;3).
Cau 8. Dién tich S cua hinh phing gidi han bdi d6 thi ham s y = f (x)lién tyc trén [a;b], tryc hoanh va
hai duong thang x =a,x=5b (a <b) dugc cho bdi cong thirc nao sau day?

1




b

éS=j|f(x)|dx. B. 5= f(x)dx. C.S=7rji|f(x)|dx. D.S:nffz(x)dx.

a

Cau 9. Cho jf(x)dx =3. Tinh / =j(1+2f(x))dx.

A.1=4. B.I=7. C.1=6. D. [/ =8.
Cau 10. Trong khong gian Oxyz, cho hai vecto a= (—1;0;2) va b= (2;3;2) . Gia tri cua ab béng:
A 2. B. 6. C. 4. D. 3.
Céu 11. V6i moi sb thue duong a, log, (27a)—log,a bang:
A. log, (26a) : B. 9. C.3. D. 3-2log,a.

x*—2x-3
Cau 12. Nghiém cua phuong trinh (gj =5 la:

A. x=-1x=2. B. Vo nghiém. C.x=Lx=2. D. x=1x=-2.
PHAN II. Ciu tric nghiém ding sai. Thi sinh tra 10i tir cdu 1 dén cau 4. Trong mdi ¥ a), b), ¢), d) @ mdi
cau, thi sinh chon dung hodéc sai.

Céu 1. Cho ham s6 f(x)=f+x+1 véi x#0.
X

2

a) Dao ham cua ham s6 da cho la f7(x)= i

x2
b) /'(—4)=2.
¢) Tong céc nghiém cua phuong trinh f'(x) =0 bang 4.

vol x#0.

d) Him s f (x) co gia tri lon nhat va gid trj nho nhét trén doan [1;3] 1an lugt bang M,m. Khi d6
M-m=1.
Loi giai:

a) PUNG

Taco: f'(x)="—

b) SAI

2
Flx)=X"2_0ex=+255-0

XZ

d) PUNG
f(l):6;f(2):5;f(3):?:>M:6,m:5:>M—m:1

Céu 2. M6t chuyén gia kinh’té’ nghién ctru toe do thay doi lugng dién ti€u thu cua hai khu vuc cong nghiép
A va B tir dau nam 2020 dén dau nam 2024. Toc d6 thay doi lugng dién ti€u thu (don vi: triéu kWh/nam)
ciia khu vuc A va khu vuc B lan luot duge mo ta bai cac ham sé: E'(t)=2"+8 va E,(t)=3,75t+n (n
1a mot hing sd), trong d6 ¢ 1a s6 nam ké tir dau nam 2020 (0<r<4). Biét rang tai thoi diém bét dau khao
sat (1=0) va dau nam 2024 (t=4), téc d6 thay do6i luong dién tiéu thy cta ca hai khu vyc 13 bang nhau
(nhu hinh v¢).




i

a) Tai thori diém ¢ =3, tdc do thay dbi luong dién tiéu thy ctia khu vue 4 13 16 triéu kWh/nim.

b) Goi ¢, 1a mdc thdi gian ma tai d6 téc do thay doi luong dién tiéu thu ciia khu vuc A4 dat 12 tri¢u
kWh/nam. Khi d6 ¢, = 2,5.

<) Téng lugng dién ti€u thy tang thém cta khu vuc 4 sau 4 ndm dau khao sat xép X1 béng 53,64 triéu
kWh‘ 1 N 7 \ I3

d) Trong giai doan 4 ndm dau khao sat (tir dau nam 2020 dén dau nam 2024), tong lugng dién tiéu thu
tang thém cua khu vuc B nhiéu hon khu vuc 4 mot lugng xép xi 10,93 triéu kWh.

Loi giai:

a) PUNG.

E'(3) =2’ +8=8+8=16 (tri¢cu kWh/nam).
b) SAL

E\(t,)=2"+8=12c2" =41, =2

¢) PUNG.

= 11_5+32 ~ 53,64 (tricu kWh).

4
t
Lugng dién tang thém AE, = J'; (2" +8)dt = (12_ + StJ
n2 , 2

d) SAL

Tai méc bat dau (t=0), tr dd thi ta théiy hai khu vuc xuét phat cung mét diém trén truc tung:
E;(O):E;(O)<:>m.0+n:2°+8:9:>n:9.

, t 15 .
§=["1(3.750+9)~ (2 +8) e = [ (3.750+1-2' )z = 342 ~12,36 (triéu kWh)

Cau 3. Trong mot dot khao sat vé hanh vi nguoi ding trén tmg dung ngan hang s cta mot ngan hang
thuong mai, bd phan dit li€éu nhan théy: xéac suat dé mot khach hang c6 str dung dich vu thanh toan hoéa don
b@ing ma QR 14 0,7; x4c suét dé khach hang c6 st dung dich vu gt tiét kiém truc tuyén 12 0,5; va xéac suit
dé khach hang sir dung ca hai dich vu nay 13 0,3.

a) Chon ngau nhién mot khach hang, xac suat dé khach hang nay cé str dung it nhat mot trong hai dich
vu trén 1a 0,9.




b) Chon ngau nhién mot khach hang, xac suat dé khach hang nay sir dung dich vu thanh toan hoa don
bang ma QR, biét rang khach hang nay c6 sir dung dich vu gui tiét kiém truc tuyén, bang 0,6.

¢) Khao sat ngau nhién 10 khach hang, xac suat dé c6 dung 3 ngudi sir dung ca hai dich vu xap xi bang
0,27.

d) Nghién ctru thém vé tinh ning "Hoan tién" (Cashback), ngan hang nhén thiy: ty 1& khach hang dugc
hoan tién néu sir dung ca hai dich‘vu la 60%, con Yéri phém khach hang khong sir dung dong th(‘)r,i ca hai
dich vu nay thi ty 1€ dugc hoan tién chi 1a 10%. Biét rang mot khach hang vira nhén dugc tin nhan hoan
tién tir hé thong, x4c suat dé khach hang d6 thudc nhém sir dung ca hai dich vu 1a 0,25.

Loi giai: o
Goi cac bién co:
A : "Khach hang str dung dich vu thanh toan hoa don bang ma QR". P(4) =0,7.
B : "Khach hang st dung dich vu giri tiét kiém tryc tuyén". P(B) =0,5.
AN B : "Khach hang st dung ca hai dich vy". P(C)=0,3.
a) PUNG o ,
Xac suat &€ mot khach hang sir dung it nhat mot trong hai dich vu la:
P(AUB)=P(A)+P(B)-P(AnB)=0,7+0,5-0,3=0,9
b) PUNG ‘ ‘ ,

Xac suat khach hang st dung dich vu thanh todn bang ma QR vdi dicu kién da dung dich vu guri tiét

kiém truc tuyén: P(A4|B)= PAnB) _03_ 0,6
P(B) 0,5
¢) PUNG ’

Goi X 1a s0 khach hang st dung ca hai dich vu trong nhom 10 nguoi duge chon. Vi cac khach hang
dugc chon ngau nhién va doc 1ap va P(ANB)=0,3.

Xac suit dé co ding 3 ngudi st dung ca hai loai dich vy 1a:

P(X =3)=C, -(0,3)’-(0,7)" ~0,2668

Lam tron dén hang phén tram, ta duoc 0,27.
d) SAI

Goi H 1a bién cd "Khach hang dugc hoan tién" va G =ANB.

Ty 1¢ khach hang dugc hoan tién néu sir dung cé hai dich vu: P(H | G,) = 0,6

Ty 18 khach hang dugc hoan tién néu khong str dung dong thoi ca hai dich vu nay: P(H | 51) =0,1

Ap dung cong thirc xac suat toan phan, xac suat khach hang duoc hoan tién la:

P(H)=P(G,)-P(H |G,)+P(G,)- P(H|G,)=0,3-0,6+0,7-0,1 = 0,25
Xéc suat khach hang thugc nhém G, khi biét ngusi d6 duge hoan tién:
P(G)-P(H|G,) 0,3.0,6
P(H) © 0,25
Cau 4. D¢ thyc hién cong tac bao tri cau My Thuan 2, cac ky su str dung hé thong may bay khong ngudi
lai (UAV) tich hgp cong ngh¢ Bathymetric LIDAR. H¢ thong nay phat ra cac xung laser xanh la (green
laser) theo duong thang tir diém C(20;60;50) nam trén dinh thap cau, di qua phao tiéu quan tric B (a; b; c)

P(G,|H)= =0,72

trén mat nudce va chiéu dén muc tiéu A(15;10;-50) nam trén bé mat 16p cat boi 1§ng & chan tru cu. Hé truc
toa d0 Oxyz c6 gbc O tai mit nude, mit phang (Oxy) 1a mat nu6e song, truc Oz hudng thang dimg 1én
trén (don vi: mét). 7 N )

a) DPuong thang AC biéu dién quy dao cua tia laser c6 phuong trinh chinh tac la:
x-20 y-60 z-50

1 10 20

b) Toa d6 phao tiéu B thoa madn a+b+c=52,5.




¢) Khi xung laser truyén trong nudc, van tdc ciia no thay doi theo thoi gian ¢ (don vi: ns) boi ham s6
v(£)=0,22+0,01¢ (m/ns), voi t >0 1a thoi gian tinh tur thoi diém xung laser cham mat nudc. Khi do, quang
duong tia laser da di dugc trong nudc sau 10 ns ké tir khi cham mat nudc 1a 2,475 mét.

d) Sau khi xac dinh muc ti€u 4, cac k¥ su van hanh mét robot do tim chay trén mdt thanh ray bao tri d
nam song song véi mit nude, cach mat nude 5 m. Biét rang hinh chiéu vudng goc ciia thanh ray d 1én mat
nude 1la mot duong th?mg di qua phao ti€u B va c6 vecto chi phuong i =(2;1;0). Pé nhan duge tin hiéu
manh nhat tir muc tiéu A4, robot can di chuyén dénvitri M (a';b'; c') trén thanh ray d sao cho khoang cach
AM ngan nhat. Khi d6 a'+b'—¢' = 34.

Loi giai:
a) PUNG
. o] —
AC = (5;50;100) Su= g.AC = (1;10;20)

Puong thang AC di qua C (20; 60;50) va c6 VTCP i = (1;10;20) nén c6 phuong trinh chinh tac la:
x—=20 y-60 z-50

1 10 20
b) PUNG
x=20+t¢
Viét lai phuong trinh quy dao tia laser 1a duong thang AC : <y =60+10z.
z=50+20¢

Piém phao tiéu B la giao diém cia AC ban ddu véi mat phang (Oxy) nén c=0
=50+20t=0=>¢=-2,5
Do d6 a=x, =20+(-2,5)=17,5 va b=y, =60+10.(-2,5)=35=a+b+c=52,5.
c) SAI 7
Quang duong s tia laser di trong nudc sau 10 ns ké tor khi cham mat nudéc chinh la

5= jow(o,zz +0,01¢)dt = 2,7 (m).

d) SAI
Vi hinh chiéu ctua d 1én mit nudc (z =0) di qua B(17,5;35;0) va c6 vecto chi phwong i = (2;1;0),
x=17,5+2t
duong thang d cach mit nudc 5 m nén d c6 phuong trinh tham s6:4 y = 35+¢
z=5

Do M di chuyén trén thanh rayd, toa d0 cia M co dang: M(l7,5 +2t;35+ t;5) ,
AM =(2,5+26;25+1;55).

Khoang cach AM ngén nhét khi va chi khi doan thing AM 1 d < AM -ii , =0

<2(2,5+26)+1.25+) =0 5t+30=0<=t=—-6

Suy ra toa do robot t6i uu 1a M(5,5;29;5) =d+b -c"=29,5.
PHAN III. Cau tric nghiém tra 16i ngan. Thi sinh tra 10i tir cau 1 dén cau 6.
Cau 1. Cho diy s6 (u,) v6i u, =C*, (n=1,2,...,80). Ngudi ta chon ngiu nhién lan lugt hai b 4 va B,
mdi bo gdm ba sd hang lién tiép cua day sb trén sao cho hai bo khong c6 chi s6 chung. B6 A dugc dién
Vé~o cot 1 vabo B dqu dién vao CC):[ 2 cua mot béng 0 Vyéng lgich thu(yg 3x2 sa0~cho cég SO hapg trong
moi ¢t co chi so tang dan tur trén xuong dudi. Bict xac suat dé tong cac so hang & moi cot déu la so 1¢ bang
4 (% 1a phan sb téi gian), hay tinh @ +b .
Tra loi: 1781
Loi giai:




V6i mdi s6 hang C: cua ddy di cho, ta xét n thudc mot trong hai nhom s sau:
-Nhom 1: 8p+4;8p+5,8p+6;8p+7 (p > O)
- Nhom 2: 8¢;8¢ +1;8¢+2;8¢+3 (p=1)
Xét n thuoc nhom 1, chang han n=8p +4 (xét twong tu cho cac so con lai trong nhém 1)

C: ZC;pM _ (8p+4)(8p-|1-32)g8i9+2)(8p+1) _ (2p+1)(8p+3)3(4p+1)(8p+1) day 1a & 16 i tir

1a tich ctia 4 s6 1¢, mau 1a s 18)
Xét n thude nhém 2, chang han 7 =8¢ +1 (xét tuong tu cho cac s con lai trong nhém 2)
8q+1)8q(8q—1)(8¢g—2
Ta co C::C§+1:( a+1) q( 1 )( 1 )
! 1.23.4
. {8q(8q ~1)(8¢-2):3
8q(8q —1)(8q — 2) = 16q(8q —1)(4q—1)516
T nhitng diéu trén ta thiy 80 s6 nay duoc chia thanh 10 nhém, mdi nhom gdm 4 s6 1¢ dimg dau va tiép
theo 14 4 s6 chin, ctr lién tiép nhu thé:
L-L-L-L-C-C-C-C,L-L-L-L-C-C-C-C,...,L-L-L-L-C-C-C-C.

nhoml nhom?2 nhom10

S6 bo ba s6 hang lién tiép trong day 1a 78.

SO céach chon lan Iugt 2 bd ba “roi nhau” la s6 chon lan lugt hai vi tri 4, j tur tap {1,2,...,78} sao cho
i-j|=3 = n(Q)=4; =5700.

Goi X 1a bién ¢ “tong cac sd hang trén mdi cot ctia bang 3x2 déu 1¢”

Goi S, =u, +u, , +u,,, latong cia ba so lién tiép cua ddy. Trong mot chu ky 8 chi so, S, 1€ khi k& vi
tril,2,4,7.

S6 b ba s lién tiép cua day co tong 1é 1a s6 vi tri k dé co S, 1¢, do do co 3.10+9 =39 bg.

nén 8g(8¢—1)(8¢—2):48= C. 1a s6 chdn.

Tiép theo, ta tim s6 cach chon lan luot hai vi tri i, j trong tap 39 vi tri trén sao cho |i - j| >3.
Téng s6 cach chon 1an luot hai vi tri i, j trong tap 39 vi tri la A329 =1482.
Trong d6, sb cap vi pham (|i—j| <3):
Hiéu bang1: 9 cip ndi b chu ky + 1 cap chu ky cudi (73,74) =10 ciap.
Hiéu bang 2 ni bo: 9 cip ndi b chu ky + 1 cdp chu ky cubi (74,76)=10 cap.
Hiéu bé’ng 2 giao thoa: C6 9 mdi nbi giira cac chu ky nén c6 9 cip.
Tong so cap vi pham:10+10+9 =29.
Do d6 n(X)=4;,-29x2=1424.
1424 356 a

=——=——=—.Suyra a+b=1781.
5700 1425 b

Cau 2. Trong khéng gian Oxyz (don vi trén céc tryc la mét), mat kién tric su can 1ép dat mot dén chiéu
sang tai vi tri 4 cho mot phong trién 1am. Piém A thay doi trén mot khung thép hinh tron 14 giao tuyén ciia
mit phang (@):x+y—z+4=0 vamitcau (S):(x—1)* +(y—1)* +(z—2)* = 6. Dén phat ra ludng sdng co

Vay P(X)

dang hinh nén véi goc & dinh bang 60°, truc ciia hinh nén ludén vudéng goéc véi miat san
(P):x—2y+2z+10=0. Pé dam bao mat d6 anh sang tap trung cao nhat cho khu vuc trung bay dudi san,
kién triic su can diéu chinh dén dén vi tri sao cho dién tich ving chiéu sang trén mat san (P) 1 nho nhét.
Hay tinh dién tich ving chiéu sang nho nhat d6. (Khéng lam tron cdc két qua trung gian, chi lam tron két
qua cudi cung dén hang phan mweoi cia m*).

Tra loi: 26,2




Mit cdu (S) ¢6 tim I(1;1;2) va bankinh R =+6.
e Khoing cach tr tim [/ dn mat phing quy dao (@):x+y—z+4=0 1l

d(.(a) = [1+1-2+4| _ 4

JP+r (-1 3

e Ban kinh ctia duong tron khung thép (7 ):

o T fo(L) 2 fs-1e 2
o r=yR—[d(,(@))] —m \/: ﬁ

e Tam H cua duong tron khung thép 1 hinh chiéu ctia I trén(e). Pudng thang IH di qua I va

N

Bude 1: X4c dinh dudng tron giao tuyén (C)

x=1+t
vudng goc voi () c6 phuong trinh:3 y =1+¢ nén H(1+t;1+t;2—t)
z=2—t

e Thaytoadd H vao phuongtrinh (o) tadugc:(1+)+(1+1)—-(2-t)+4=0=3t+4=0=>1¢ :%4.
e Suyratoadotam H 1&:H(—§;—%;%).

Budc 2: Thiét 1ap mdi lién hé giira dién tich ving sang va khoang cach
e Vi tryc hinh non luén vudng goc v6i mat san(P), ban kinh ving sang R trén san phu thudc vao

. . h
khoang cach £ tirdén 4 dén (P) vanua goc ¢ dinh (=30 ): R =h-tan30° = ﬁ
z-h
q . 3 ‘
e Dé § nho nhat, ta can tim gia tri nho nhat ctia khoang cach 4 =d(4,(P)) véi A nam trén duong
tron tim H , ban kinhr .

<A ’ \ - A . 2
e Di¢n tich viung chiéu sang: S =7 - R; =

Budc 3: Tim gié tri nho nhit cua khoang cach A
e Khoang cach tor tim H dén  mat  san (P):x-2y+2z+10=0 la:
—;—2.(—;j+2.(130j+10‘ 17
d(H,(P)) = =

JI+(-2)* +22 3




e Goi ¢ la goc gita mit phing khung thép (&) va mit san(P). Ta co:
cosp— Ln 'nf| :|1'1+1'(_2)+(_1)'2|=L:sin¢=\ﬁ
|na|'|np| \/5‘3 \/5 3

e Goi (Q) 14 mat phang song song v4i mat san (P) va di qua diém M, , trén khung thép (voiM, 1a

diém “gan nhat” véi mit san (P)), khi d6 d(H,(Q)) =r.sing= %
« Khoang cach nho nhat tir 4 dén (P) la:

= d(H,(P))=d (H,(0)) =5 -3 =5 (m)

Budc 4: Tinh dién tich nho nhét

e Bén kinh ving dugc chiéu sdng nho nhat trén mat san la: min R, =

&

2
73 =257”z26,1799...

o Gia tri dién tich nh6 nhat1a: S = =

min

« Lam tron dén hang phan mudi theo yéu cau dé bai: S, ~26,2 (m?).

Cau 3. Mot khdi d4 co dang hinh ling try tam giac déu ABC.A'B'C’ véi canh day bang 2 dm, khoang cich
tir diém A’ dén mit phang (A4B'C’) bing ? dm. Tim khoang céach giira hai mat phiang day cua khdi da

hinh lang truy da cho theo don vi dm.
Traloi: 1
Loi giai

/ .
/ .
.
A
7

BI
Trong (A'B’C'), ké A'H L B'C' tai H vatrong (AA'H), ké A'K L AH tai K (1)

B'C' 1 AH
Ta co:

= B'C'L(AA4H)= AK LB'C' (2)
B'C' L AA' (do AA L (A'B’C'))

3

Tir (1) va (2)suyra A'K 1 (AB'C') hay d(4', (4B'C"))=AK = - dm
Xét tam giac A'B'C’ ddu c6 duong cao A'H = % =3dm
Tam giac AA'H vuodng tai A" c6 duong cao A'K nén L1 + ! = AA4=1dm

AK?> AH® 44
Hai mat day song song véi nhau va c6 khoang cach la d((ABC), (A'B'C')) = AA'=1dm

8




CAu 4. Dé chuén bi qua tang sinh nhét ddc biét cho cac thanh vién trong cau lac b nghé thuat, nguoi ta dat
hang che tdc mot vat pham chdn giay bang hop kim cao cap. Bé mat cua vat pham c6 dang hai hinh elip

. . \ o . : . : 8
bang nhau x&p chong 1én nhau. Biét moai elip c6 do dai truc 16m bang 8 cm, d6 dai truc nhd bang ﬁ cm;

truc 16n cua elip nay vudng goc vai truc 16n cia elip kia tai giao diém O cua chiing. Puong tron (0) di

qua cac giao diém cua hai elip dugc v& 1én bé miat dé phan chia cac khu vuc trang tri (nhu hinh v&). Phan
13i bén trong dudng tron duge dat dong dé khic tén va 10i chuc sinh nhét v6i chi phi 5.000 dong/cm?. Céc
phan canh hoa nam phia ngoai duong tron duge dinh dé Sapphire nhén tao v6i chi phi 15.000 dong/cm?,
Hoi tong chi phi nguyén vat liéu dé ché tac mot vat pham qua tang nay la bao nhiéu nghin dong? (Khong
lam tron cdc két qua trung gian, chi lam tron két qua cuoz cung dén hang don vi).

Tra loi: 329

Loi gidi:

Budc 1: Viét phuong trinh dudng tron, elip

Chon hé truc toa dd Oxy ¢o géc O trung voi giao diém cta hai truc 1én cua hai elip. Khi d6, phuong
2 2 2
trinh elip (E,) ¢6 truc 16n nam trén truc Ox la: f—6+31); 1:>y2:163x =>y= 16-x

y=0).

Do tinh ddi ximg, giao diém ciia hai elip (E)) va (E,) nam trén dudng phan giac y = x . Thay y=x
2

vao phuong trinh (E,): ic6 + 31% =1<> x> =4. Suy ra hoanh do cac giao diém cua 2 elip 14 X, =12

(voi

Ban kinh dudng tron (O) la:R*=x’+)*=2x>=8. Phuong trinh duong tron:
¥+ =8=y=+8-x" (véi y>0).

Budc 2: Tinh dién tich cac phan (cm*)

Dién tich phan 1i hinh tron (S, ): S, = 7R* =87 (cn?)
Dién tich phan canh hoa (S,):

Do tinh d6i xung nén dién tich 4 canh hoa béng 8 1an dién tich mot nira canh hoa.

T o
S, =8x Al [ V8-x*dx |~13,5616 om’
2 2




Budc 3: Tong chi phi nguyén vat ligu: 7' = S,.5+S,.15 ~ 329,088 (nghin dong)

Céu 5. Bac Minh mua mot chiée ti vi tai mot cta hang vai gia 21,5 triéu déng va da tra trude 10 triéu déng
ngay khi nhan ti vi. SO tién con lai bac lua chon tra gop trong vong 12 thang véi 1ai suat 3,5%/thang theo
hinh thirc 13i kép trén du ng giam dan, tién 1ai duoc tinh dya trén so du ng thyc té tai thoi di€m tinh 13i. Biét
rang, vao cudi moi thang, bac Minh phai tra cho ctra hang mot s6 tién khong doi 1a m tridu dong dé sau
dang 12 thang thi hét ng. Gid tri cia m bang bao nhi€u? (Khong lam tron cdc ket qua trung gian, chi lam
tron ket qua cuoi cung dén hang phan tram).
Tra loi: 1,19
Loi giai:

Dit r =3,5% 1a 13i suit hang thang.

Goi s6 tién bac Minh phai tra gop cho cira hang mdi thang 1a m triéu dong.

S tién vay l1a 4=11,5 triéu dong

S6 tién bac Minh con ng sau thang thtt 1: T, = A+ Ar—m = A(l+r)—m

S6 tién bac Minh con ng sau thang thir 2 1a :

T,=T,+Tr-m=T(l+r)-m= A(1+r)2 —m(1+r+1)

S6 tién bac Minh con no sau thang thir 3 1 :

L=T,+Tr-m=T,(1+r)-m= A(1+r)3 —m((l+r)2 +(1+r)+1)

S6 tién bac Minh con ng sau thang thir 12

T, =TH+an—m=TH(1+r)—m=A(1+r)12—m((1+r)“+(1+r)10+...+(1+r)+1)
12
e oL
(l+r)—1
12
Béc Minh tra ding 12 thang thi hét ngnén: 7, =0 < m:%zl,w triéu dong.
+r) -

Cau 6. Mot nghé nhan 1am gdém thu cong tai dia phuong dang san xuat mot dong binh hoa gdm dic biét.
Mbdi ngay, nghé nhan nay c6 thé san xuat x chiéc binh hoa (1 <x<18,xe N). Téng chi phi san xuat x
binh hoa trong mét ngay (bao gom nguyén lidu, cong tho va 1o nung), tinh bang don vi nghin déng, duoc
xac dinh béi ham chi phi: C(x) = x* —3x% +40x +500. Gia sir toan bo s6 binh hoa san xuét ra trong ngay
déu dugc cac cira hang luu niém thu mua hét véi gia ¢d dinh 1 280 nghin dong/binh. Bé dat duoc lgi nhuén
cao nhét, nghé nhan nay nén san xuit bao nhiéu binh hoa mdi ngay?
Tra loi: 10
Loi giai:

Kh1 bé‘n X binh hoa: ‘

- SO tién thu dugc la: B(x)=280x (nghin dong).

- Loi nhuan thu duoc 1a: L(x) = B(x) - C(x) = —x° +3x> + 240x — 500 (nghin dong).

- Xét ham s6 L(x) trén [1;18] (voi x 14 s6 nguyén), ta co:

x=10 (n)

xX=- (l)

L(1)=-258, L(10)=1200 va L(18)=—1040.

L'(x)==3x"+6x+240; L'(x) =0 <

Suy ra x=10 thi ham s6 dat gia tri 1on nhat 12 1200. Nhu vay, nghé nhin nén san xuat moi ngay 10
binh hoa dé thu duoc lgi nhuan cao nhat. )
HET
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