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MON: TOAN
Thoi gian lam bai 90 phiit, khéng ké thoi gian phdt dé
239
Ho va ten thi SiNN:.......c.oeveeeeeceeeececee e Sé baodanh:....................

PHAN I. Cau tric nghiém nhiéu phwong an lwa chon ( hoc sinh tra loi cac cau héi tir 1 dén 12, méi
cau héi hoc sinh chi chon mét phwong 4an, mdi phwong an ding 0,25 diém)

Cau 1:

Cau 2:

Cau 3.

Cau 4.

Cau 5.

Cau 6.

Cau 7.

Choham sé f (x) c6 bang xét déu cia dao ham nhu sau

T -0 -3 1 +0C

f'(x) + 0 + 0: 7

Ham s6 da cho nghich bién trén khoang nao duéi day?
A. (2;+0). B. (—0;-2). C. (=2;+x). D. (-2;1).
Cho ham s6 y = f (x) lién tyc trén [-3;2] va c6 bang bién thién nhu hinh dudi. Goi M, m lan

luot 14 gié tri 16n nhat va gia tri nho nhét ciia ham s6 y = f (x) trén [-3;2]. Tinh M.m.

x 3 0 1 2
2
1
/ U/
—4
A. 6. B. 7. C. 5. D. -8.
X . . A n A , X e z X2+X <
Biét y=ax+b la duong tiém can xién cua do thi ham so y = .Tim a+b?

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

Biét duong cong trong hinh bén 1a d6 thi ciia mot ham sé trong bén ham sé duoc liét ké o 4
phuong an A, B,C, D dudi day. Hoi d6 1a ham sé nao?

A y=x+3x*—x-1. B. y=—x"+3x+1.
C.y=-xX-2x"+x+1 . D. y=x*-3x*-x-1.

Nguyén ham cia ham s f (x)=2x>-9 la:

A. ;x4—9x+C. B. 4x* -9x+C. C. ix4+C. D. 4x*-9x+C.

a
C6 bao nhiéu gid tri thuc cita a dé co [(2x+5)dx=a—-4
0

Al B. 0 C.2 D. V6 sd
Mdi ngay Ong A déu di b dé rén luyén stc khoé. Quing dudng di bd mdi ngay (don vi: km)
clia 6ng A trong 20 ngay duoc théng ké lai & bang sau:
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Cau 8.

Cau 9.

Cau 10.

Cau 11.

Céu 12.

Quing duomg (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

—
P o
-t - ———————

V4R
-s

Khoang bién thién ctia mau s6 liéu ghép nhom la

A.15. B. 0,9. C.0,6. D.0,3.

Thoi gian (phiit) truy cap Internet mdi budi tdi cia mot sé hoc sinh durge cho trong bang sau:

Théi gian (phit) | [9,5:12,5) | [12,5:15,5) | [15,5,18,5) | [18,5;21,5) | [21,5:24,5)

Sohocsinh | 3 | 12 | 15 [ 24 | 2
Khoang tir phan vi ciia mau sb lidu ghép nhom la
A. 10,75. B. 4,75. C. 4,63. D. 4,38.
Trong khong gian véi hé truc toa d Oxyz , cho AABC véi A(0;4;-2); B(1,1,-2). Toa dd vecto
AB la:
A. (1,5-4). B. (1-3;0). C. (-13;0). D. [%;g;—z)

Trong khdng gian véi hé truc toa do Oxyz, cho diém A(-2;1;3) va vecto n= (2;-11). Phuong
trinh cua mat phang (P) di qua A vanhan n lam vecto phap tuyén la:
A 2Xx-y+z+2=0. B.-2x-y+z-2=0.C. 2x-y-z+2=0. D.-2x+y+z-2=0.

Trong khdng gian véi hé toa d Oxyz, cho duong thang d :XT_l :l2 = 27—1 Diém nao dudi
day khong thuoc d ?
A. N(L0;1). B. F(3,-45). C. M(0;21). D. E(2;-2;3).

Trong khong gian voi hé toa o Oxyz, mat cau (S) c6 duong kinh la doan thang AB Véi
A(2;-1,5) va B(0;1;-1) c6 phuong trinh la

A (x+1)"+(y-1) +(y+3) =11. B. (x+1)" +y*+(z+2) =11.

C. (x=2)"+(y+2)" +(z-6)" =11. D. (x-1)" +y*+(z-2)" =11.

PHAN I1. Cau trac nghiém ding sai. (Hoc sinh trd loi tie cdu 1 dén cau 4. Trong méi ¥ a), b), ), d) 6

Cau 1.

méi cau, thi sinh chi chen diing hodc sai).

x> —2x+4

Chohamsé y= c6 do thi (C).

a) Ham s6 dong bién trén khoang (1;2).
b) Khoang c4ch giita hai diém cuc tri ciia d6 thi ham sb (C) béng 45

¢) Hai duong tiém can ciia d6 thi ham sb (C) c6 phuong trinh X=2, y =xX.
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Cau 2.

Céu 3:

d) Puong thang y=2x—2 cit (C) tai hai diém A B va trung diém ciia AB la thm ddi ximg
ciia dd thi (C).
Khéi chom cau c6 ban kinh R =4 va chiéu cao h=2 sinh ra khi quay hinh phang gi6i han bi

cung tron c6 phuong trinh y =+/16 —x* , truc hoanh va hai duong thang x =2, x =4 xung quanh
truc OX .

a) Khoang céch tir tam caa khdi cau dén day khéi chom cau bang 3.

4
b) Thé tich caa khéi chom cau V, duoc tinh theo cong thac V, = _[(16— X*)dx.
2

c) Goi V, la thé tich ctia nira khdi cau c6 ban kinh bang 5. Ti sb thé tich \% -4
2

d) Mot dudng thing y=m (o <m<2y3 ) chia hinh phing giéi han boi dd thi y=~16-x7,
trucOx va hai duong x=2, x=4 thanh hai mién D,, D, nhu hinh v&. Quay D, va D, quanh

truc Ox ta thu duoc cac khdi tron xoay c6 thé tich lan luot 1a V, va V,. Néu V, = 4V, thi khi d6

meT.

Gia str mot may bay thuong mai M dang bay trén bau trdi theo mot duong thang tir D dén E
¢6 hinh chiéu trén mat dat 1a doan CB. Tai D, may bay bay cach mat dat 1a 9000m va tai E la
12000 m. Mot ra da duoc dit trén mat dit tai vi tri O cach C 1a 20000m, cach  1a 16000 m
va BOC =90°. Xét hé truc toa d6 Oxyz (don vi: 1000m) véi O 1a vi tri dat ra da, B thudc tia
Oy, C thudc tia OX, khi d6 ta c6 toa d6 cac diém nhu hinh vé sau:

F(0; 16;12)
12¢==ccac=- oo
D(20;0;9) .- :
rf--"' x\\\ E y
| 0 B(0; 16; 0)
“ C(20;0;0)

a) Tai D, may bay cach ra da 29000 m (lam tron dén hang nghin theo don vi mét).
b) Goi | 14 trung diém cta doan thing DE. Khi mdy bay bay dén diém |, may bay cach mat
dat 10500 m.

Trang 3



¢) Trén doan duong bay tir D dén E, may bay s€ di qua diém P(16;3,2;9,6).

d) Khoang cach gitta vi tri ddu tién va vi tri cudi cing ma may bay bay trong pham vi theo di
cua ra da (lam tron dén hang tram theo don vi mét) 1a 22000 m.Biét ban kinh hoat dong cua ra
da 1a 20000m.

Cau 4.  Céc thién thach c6 duong kinh Ié6n hon 140 m va c6 thé lai gan Trai D4t & khoang cach nhé hon
7500000 km duoc coi la nhitng vat thé c6 kha ning va cham gay nguy hiém cho Trai Dat. Bé
theo ddi nhitng thién thach nay, nguoi ta da thiét 1ap cac tram quan sat cac vat thé bay gan Tréi
Pat. Gia sir c6 mot hé thdng quan sat ¢ kha ning theo dbi cac vat thé & do cao khong vuot qua
6630 km so v6i muc nudc bién. Coi Trai Dt 1a khdi cau c6 ban kinh 6370 km. Chon hé truc toa
d6 Oxyz trong khdng gian c6 gécO tai tim Trai Dat va don vi d6 dai trén mdi truc toa do 1a
1000 km. Mot thién thach (coi nhu mot hat) chuyén dong véi toe do khong d6i theo mot dudng
thang di qua hai diém M (-12;29;10) va N (0;12;5)

a) Trong hé truc toa d¢ da cho thién thach di chuyén trén duong théng c6 phuong tham $6

x=-12-12t
y=29+17t teR.
z=10+5t

b) Quéang dudng ma thién thach di chuyén trong viing theo ddi cua hé théng quan sat 1a 21401km
(lam tron dén hang don vi).
109 25

¢) Vi tri ma thién thach gan Trai Dt nhat 1a diém H (—30;7,?j

d) Thién thach trén khong thé va vio trai dat.

Phan I11. Cau trac nghiém tra loi ngan. (Hec sinh trd loi cac cAu héi tir 1 dén 6 méi cau trd loi ditng
dwoc 0,5 diém)

Caul. Cho cic s thuc x,y théaman 0<x,y <1 va log, (1X+ y j+(x+l)(y+1)—2 =0. Tim gia tri 16n

nhat ciia P voi P=2x+Y.

Cau 2. [Mot cai cong hinh Parabol nhu hinh v& sau. Chiéu cao GH =4m, chiéu ’\
rong AB =4m, AC = BD =0,9m. Cha nha lam hai canh cong khi dong lai ,
1a hinh chit nhat CDEF t6 dam c6 gia 1a 1200000 dong/m?, con cic phan
dé trang 1am xién hoa c6 gia 1a 900000 ddng/m?*. Hoi tong so tién (don vi
tri¢u) dé 1am hai phan noi trén gan nhat vdi so tién nao dudi day?

A\

Cau 3. Mot 16p hoc c6 60% hoc sinh gioi mon Toan, 40% hoc sinh gioi mon Van, va 35% hoc sinh
gioi ca hai mén Toan va Vian. Chon ngau nhién mot hoc sinh tir 16p d6. Biét rang hoc sinh nay
gidi mén Toan, tinh xac suit dé hoc sinh d6 ciing gioi mon Van. (két qua 1am tron dén hang phan
tram).
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Céau 4.

Caub.

Cau 6.

Mot chiéc cong hinh Parabol c6 chiéu cao 9m, khoang cach giira hai chan cong 1a 6m . Bé van
chuyén thting hang hinh hop chir nhat qua céng, ngudi ta ding mot xe kéo c6 chiéu cao 1m. Biét
rang mat cit cua thung hang qua céng 1a hinh chix nhat, hoi dién tich hinh chit nhat d6 16n nhat
1a bao nhiéu m? dé xe cha thaing hang c6 thé di qua duoc céng? ( Két qua 1am tron dén hang phan
chuc)

Trong khong gian vai hé truc toa dd cho trude ra da phat hién mot chiéc may bay quén su di
chuyén véi van téc va huéng khong doi tir diém A(600;400;5) dén diém B(960;600;13) trong
20 phat. Gia st sau 5 phdt tinh tir 1c may bay & vi tri A(600;400;5) may bay di chuyén dén vi
tri C(x;y;z). Tinh 2x+y-2z?

Hé Théng Pinh Vi Vé Tinh Toan Cau Beidou (Béc Déu) hién tai c6 35 vé tinh, mdi vé tinh cach
Trai Dat khoang 35000 km, ta coi Trai Pat 1 khdi ciu c¢6 ban kinh R = 6,4 (nghin km). V&i hé
toa 36 Oxyz da chon, Ola tam Trai Pét va don vi trén mdi truc 1a nghin km, hai v¢ tinh c6 toa
do A(30;0;0), B(0;30;0). Xét diém M (x;y;z) thudc bé mit Trai Dét. Tinh gié trj nho nhat

cia MA+MB theo don vi nghin km (1am tron dén hang phan chuc).

<= HET ----
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PAP AN PE DU POAN SO 3 ON THI THPTQG TU NAM 2025

LOI GIAI CHI TIET
PHAN I. Cau tric nghiém nhiéu phwong an lya chon ( hec sinh trd loi cac cau héi tir 1 dén 12, méi
cau héi hec sinh chi chen mét phwong dn, méi phwong dn ditng 0,25 diém)
Caul: [Mircdd 1] Chohamsd f(x) co bang xét dau cua dao ham nhu sau

z |- =23 1 foc

f'(x) + 0 + 0 5

Ham s6 da cho nghich bién trén khoang nao duéi day?
A. (2;+). B. (—0;—2). C. (~2;+). D. (-2;1).
Loi giai
Tir bang bién thién suy ra ham sé nghich bién trén khoang (2;+0).
Cau2: [Mircdd 1] Cho hamsd y = f (x) lién tuc trén [-3;2] va c6 bang bién thién nhu hinh dudi. Goi

M, m lan lugt la gia tri 16n nhat va gid tri nho nhat cia ham s y = f (x) trén [-3;2]. Tinh

M.m.
2
1
f(x) \
/ “/

A. 6. B.7. C. 5. D. -8.
Loi giai

Duya vao bang bién thién, ta xac dinh dugc M =2 va m=—4.

Tir d6 suy ra M.m=2.(-4)=-8.

2

Cau3. [Mike dd 2] Biét y=ax+b 1a duong tiém cin xién cia db thi ham sé y=2—> Tim a+b?
A 3. B. 1. C. 2. D. 4.
Loi giai
2 2
Taco y= X EX X oX42X=2+42 5, 2 lim (£ (X) = (x+2)) = lim —2— =0
X—l X—l X—l X—>+0 X—>+00 X—l

Vay dudng tiém can xién d0 thi ham s ¢6 phuong trinh y = Xx+2.
Nén a=lLb=2=a+b=3

Cau4. [Mirc dd 1] Biét duong cong trong hinh bén 1a d thi ciia mot ham s6 trong bon ham sé duoc liét
ké & 4 phuong an A, B,C, D duéi day. Héi d6 1a ham s6 nao?

y
C.y=—x-2x"+x+1 . D. y=x"-3x*-x-1. i
Loi giai 1 i
Ta co6: Tir @b thi ham s6 ta thiy lim y =—0. Suy ra a <0 loai phuong an 1 / !
X—>+00 : (J l x
VAR
1

Tir @6 thi ham s6 ta thiy d6 thi ham sb di qua diém M (1;3). Loai C
Vay dap an diing 1a B .
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Cau5.  [Mire @9 1] Nguyén ham ctia ham sé f (x)=2x>-9 la:

- B. 4x*-9x+C. C.%x‘%c. D. 4x* -9x+C.

Loi giai
x* x*
J(2x3—9)dx =22 —9x+C =—-9x+C.
4 2
Cau6. [Mirc d9 1] C6 bao nhiéu gid tri thuc cita a dé co [(2x+5)dx=a—4
0
A1l B. 0 C.2 D. V6 56
Loi giai

Taco [(2x+5)dx=a-4 < (X +5x) —a-4<a’+4a+4=0ca=-2
0

Cau7. [Mirc dd 1] Mdi ngay Ong A déu di bo dé rén luyén sirc khoé. Quing dudng di bo mdi ngay

(don vi: km) ctia dng A trong 20 ngay duoc thong ké lai & bang sau:

Quing duomg (km) | [2.7:3.0) | [3,0:3.3) | [3.3:3.6) | [3.6:3.9) | [3.9:4.2)

| S6 ngay EEEE S\ 4 2
Khoang bién thién ctia mau s6 liéu ghép nhom la
A.15. B. 0,9. C.0,6. D. 0,3.
Loi giai
Khoang bién thién ctia mau sb liéu ghép nhom la: 4,2—-2,7 =1,5(km)

Cau 8. [Mikrc @) 2] Thoi gian (phut) truy cap Internet mdi budi tdi cia mot sé hoc sinh duge cho trong

bang sau:

Théi gian (phat) | [9,5:12,5) | [12,5:15,5) | [15,5:18.5) | [18,5;21,5) | [21,5:24,5)
_ Sdhocsimn | 3 | 12 | 15 | 24 | 2
Khoéng t& phan vi ctia mau s6 liéu ghép nhom 1a
A. 10,75. B. 4,75. C. 4,63. D. 4,38.
Loi giai
Comaula n=56.
Xl4+X15

T phén vi thi nhat Q, 12 — Do X, X déu thudc nhom [12,5;15,5) nén nhom niy chira

Q,.Dodo, p=2;a,=12,5;m, =12;m =3,a,—a, =3 vataco

56 _,

4
=125+ .3=15,25
< 12

o A, ~ X, +X
Vi tlr phan vi thit ba Q, la “ZT

% . DO X,,X,; déu thuoc nhom [18,5;21,5) nénnhém nay

cha Q,. Do d6, p=4;a,=18,5m,=24;m +m,+m,=3+12+15=30;a8,—-a,=3 va ta c

356 4

4
-18,5+ 2 .3-20.
Q 24

Khoang tir phan vi ciia mau s6 liéu ghép nhom la: Ay =Q,—Q =4,75
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Céu 9. [Mirc dd 1] Trong khdng gian vai hé truc toa do Oxyz, cho AABC véi A(0;4;-2); B(L1-2).

Toa do vecto AB la:

A. (1,5;-4). - C. (-13,0). D. [%;g;—Zj.

Loi giai
Taco: AB=(Xg —Xa; Vs — YaiZs — 24 ) =(1-3,0).
Cau 10. [Mire @ 1] Trong khong gian véi hé truc toa do Oxyz, cho diém A(-2;13) va vecto

n=(2;-11). Phuong trinh cua mat phing (P) di qua A vanhan n lam vecto phap tuyén la:

Al2X=y+2+2=0] B.-2x-y+z-2=0.C.2x-y-z+2=0. D.-2x+y+z-2=0.
Loi giai
Phuong trinh ciia mét phang (P) di qua A va nhan n lam vecto phéap tuyén la:

2(x+2)-(y-1)+(z-3)=0<=2x-y+z+2=0
Cau 11. [Mie dd 1] Trong khong gian véi hé toa dd Oxyz, cho duong thang d :XT_lzl:ZT_l. biém

nao dudi day khong thuge d ?

A N(101). B. F(3;-45). C. M (0;2,2). D. E(2,-2;3).

Loi giai

2 1-1 0 1-1 . .
Thay toa d6 diém N (1;0;1) vao phuong trinh d = TI9S 5 théa mén nén loai A.

: -1 -4 5-1 o
Thay toa d6 diém F (3;-4;5) vao phuong trinh d = % == 57 théa man nén loai B.

Thay toa do diém M (0;2;1) vao phuong trinh d = OT_l _ 2 1;21 khong théa man nén chon C.
_3-1
2

thoa man nén loai D.

-2
N 22 . . 2-1 2
Thay toa d6 diem E(2;-2;3) vao phuong trinh d = I = ,"
Cau 12. [Mire d§ 2] Trong khdng gian véi hé toa do Oxyz, mét cau (S) cé duong kinh la doan thang

AB véi A(2;-1;5) va B(0;1;,—1) co phuong trinh la

A (x+1)° +(y-1) +(y+3)" =11. B. (x+1)" +y*+(z+2)" =11.

C. (x=2)" +(y+2) +(z-6)’ =11, D. (x—1) +y?+(z-2)° =11.
Loi giai

Taco: AB=(-2;2,-6) = ‘E‘ = \/(—2)2 +22+(-6)" =2411.

Do dai ban kinh ciia mt cau (S) c6 duong kinh AB 13 R = % =411.

Toa d¢ tam ciia mét cau (S) co duong kinh AB 1a 1(L0;2).

Do d6 phuong trinh mat cau ¢6 tam 1(10;2) ban kinh R = V11 la (x—l)2 +y*+(z— 2)2 =11.
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PHAN I1. Cau tric nghiém ding sai. (Hoc sinh trd 16i tir cdu 1 dén cau 4. Trong méi y a), b), c), d) &
méi cau, thi sinh chi chen diing hogc sai).

X2 —2x+4

Caul. [NB-TH-TH-VD]Chohamsb y= c6 do thi (C).

a) Ham s6 dong bién trén khoang (1;2).

b) Khoang cach giita hai diém cuc tri ciia do thi ham s (C) béng 45,

¢) Hai duong tiém cén cia do thi ham sé (C) co phuong trinh x=2, y=X.

d) Dudng thing y=2x—2 cét (C) tai hai diém A B va trung diém cia AB la tm déi xtmg
ciia dd thi (C).

Loi giai
Tap xac dinh Dz]R\{Z}.
2_
Tacéd y=x 2XJF4=X+ 4 =y =1- 4 =.
X—2 X—2 x—2)
x=0
y'=0c1- 4 > O:>(x—2)2:4<:{ :
(x—2 =4
Bang bién thién
X |- 0 2 4 +o0.
V' + 0 _ — 0 +
-2 +0 0
a) Sai.
Do ham sb nghich bién trén khoang (L2).
b) Pung.

Do thi ham s6 (C) ¢6 diém cyc tiéu A(0;-2), diém cuc dai B(4;6).
Viay khoang cach gitta hai diém cuc tri cia dd thi ham sd (C) béng
AB =(4-0)" +(6+2)" =45.

c¢) Pung.

+ lim (y-x)=0; lim (y—x)=0 nén dd thi (C) c6 tiém cén xién y =X.

X—>+0

+ lim y =+o0; lim y = —o0 nén do thi (C) co tiém can dimg: x=2.
X—2"

x—>2*
d) Dung.
Phuong trinh hoanh d¢ giao diém cua (C) va d Ia:
2_ x=0
Xo2XHE oy 2o —dx=0o

Vay A(0;-2), B(4;6).
Khi d6 trung diém cia AB 1a | (2;2).
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Mit khéc d6 thi co hai duong tiém can cé phuong trinh X =2, y =2 suy ra tam ddi Xung cua dd
thila 1(2;2).
Vay trung diém cua AB 1a tm ddi xtmg cua do thi (C).

Cau?2. [NB-TH-TH-VD] Khéi chom ciu c6 ban kinh R =4 va chiéu cao h=2 sinh ra khi quay hinh
phang gi6i han boi cung tron c6 phuong trinh y =+/16 —x? , truc hoanh va hai duong thing x = 2
, X=4 xung quanh tryc OX.

a) Khoang céch tir tam caa khdi cau dén day khéi chom cau bang 3.
4

b) Thé tich caa khéi chom cau V, duoc tinh theo cong thic V, = J'(16— xz)dx .
2

¢) Goi V, 1 thé tich cia nira khéi cAu ¢6 ban kinh bing 5. Ti sé thé tich - 21

2
d) Mot dudng thing y=m (o <m<24/3 ) chia hinh phing gi¢i han boi dd thi y=~/16-x7,
trucOX va hai dudng x=2, x=4 thanh hai mién D,, D, nhu hinh v&. Quay D, va D, quanh

truc Ox ta thu duoc cac khdi tron xoay co thé tich lan luot 1a V, va V,. Néu V, = 4V, thi khi d6

m=7.

Loi gidi
a) Sai.
Khoang cach tir tim cua khéi cau dén day khdi chom cau biang 4—2=2.
b) Sai.

4 4
Céng thuc tinh V, 1a: V, =7z j (\/16 —x? )2 dx =7 j (16— x*)dx.
2 2

c¢) Pung.
. x\|* 407
Vl=7r_[(16—x2)dx=7r 16X—— || =—— (dvtt).
2 3 2 3
407
., 14 2507 V, 3 4
Taco: V,==.—7.5°="" (dvtt). Suyra +=-—2—=—,
2=53" g (@vm-Suyray 250 25
3

d) Dung.
Phuong trinh hoanh d¢ giao diém duong thang y=m va do thi y=+16—-x*:
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x=+16-m" (N)
x=—16-m? (L)

Thé tich khéi tron xoay khi quay D, quanh Ox:

V16—x* =m=

16-m? -\ , 16-m? , , , 3
V,=7x I {(Vlﬁ—x ) -m :|dX=7Z' I (16— x* —m?)dx = 7| (16 —m )X_§

2 2

16-m?
2

2 8
Zﬂ‘:§(16—m2)\/16—m2 —2(16—m2)+§}
Theo d& Cautaco: V, =4V, =V, = %vl

:ﬂ[%(lG—mz)th—mz —2(16—m2)+§}=%.40%
<:>§(16—m2)x/16—m2 —2(16—m2):0
<:>§ 16—-m? —-2=0 (Do m = +4)

oSm=+J7

So didu kién nhan m=+/7 .

Cau3: [TH-TH-TH-VD] Gia st mdt may bay thuong mai M dang bay trén bau troi theo mot duong
thang tr D dén E c¢6 hinh chicu trén mat dat 1a doan CB. Tai D, may bay bay cach mat dat la
9000m va tai E 1a 12000m. Mot ra da duoc dat trén mit dét tai vi tri O cach C 1a 20000 m,
cach  1a 16000m va BOC =90°. Xét hé truc toa d6 Oxyz (don vi: 1000m) v4i O 1a vi tri dat

ra da, B thudc tia Oy, C thudc tia OX, khi d6 ta co toa d6 cac diém nhu hinh v& sau:

E(0; 16;12)
oy T
D(20;0;9) .= |
| g B(0; 16; 0)
X ot ]
“"C(20; 0;0)

a) Tai D, may bay cach ra da 29000 m (1am tron dén hang nghin theo don vi mét).

b) Goi | 1a trung diém cua doan thing DE. Khi may bay bay dén diém |, méy bay cach mat
dat 10500 m.

¢) Trén doan dudng bay tir D dén E, may bay s& di qua diém P(16;3,2;9,6).

d) Khoang cach gitta vi tri dau tién va vi tri cudi cing ma may bay bay trong pham vi theo di
cua ra da (lam tron dén hang trdm theo don vi mét) 1a 22000 m.Biét ban kinh hoat dong cua ra
da 1a 20000m.
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Cau 4.

Loi giai

a) Sai.
Taco OD = (20;0;9) va OD =+/20% +9% =+/481 km ~ 22000 m.
b) Dung.

Toa d6 trung diém | cua DE la: (10;8;2?1}

7 2 /4 21
Khi may bay bay dén diém |, may bay cach mat dat > km hay 10500m.

¢) Dung.
Taco DE = (-20;16;3).
Pudng thing DE di qua diém D(20;0;9) va c6 vecto chi phuong U = DE = (=20;16;3) nén c6
x =20-20t
phuong trinh tham s 1a: { y =16t ,(t e R).
z=9+3t
Thay toa d6 diém P(16;3,2;9,6) vao phuong trinh tham sé cta duong thing DE ta duoc:
16 = 20— 20t t=0,2
32=16t <<<t=0,2
9,6 =9+3t t=0,2
Nhu vay P e DE.
Do d6 trén doan duong bay tir D dén E, may bay sé& di qua diém P(16;3,2;9,6).
d) Sai.
Goi H(20-20t;16t;9+3t) € DE 14 hinh chiéu cua O trén DE.

, OH =(20-20t;16t;9+3t) . . )
Hai vecto ¢ | vuong goc voi nhau nén
DE = (—20;16;3)
I 373
OH - DE =0 < —20(20—20t) +16.16t +3(9+3t) =0 e t = et

Khi do m:(1168_5968_ 7104] va

133 ' 665 ' 665

MH - [1168)2 +(5968j2 +(7104j2 _ [180736 _ 161469490
133 665 665 665 665

Khoang céch gitra vi tri dau tién va vi tri cuoi cung ma may bay bay trong pham vi theo ddi cia

ra da la:

24/202 ~OH? =2,[20° —18:g:6 = 58‘;6“ :65 ~22600m

(két qua 1am tron dén hang tram theo don vi mét)
[NB-TH-TH-VD] Céc thién thach c6 dudng kinh 16n hon 140 m va c6 thé lai gan Trai Dat ¢
khoang cach nho hon 7500000 km dugc coi 1a nhitng vat thé c¢6 kha ning va cham gay nguy hiém
cho Trai Dat. Pé theo ddi nhitng thién thach nay, ngudi ta da thiét 1ap cac tram quan sat cac vat
thé bay gan Trai Dit. Gia sir c6 mot hé thong quan sat c6 kha ning theo ddi cac vat thé ¢ do cao
khéng vuot qua 6630 km so voi muc nudc bién. Coi Trai Dt 1a khdi cau cé ban kinh 6370 km.
Chon hé truc toa do Oxyz trong khéng gian c6 goc O tai tam Trai Dt va don vi d6 dai trén mdi
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truc toa do 1a 1000 km. Mot thién thach (coi nhu mét hat) chuyén dong veéi tée d6 khong doi theo
mot duong thang di qua hai diém M (-12;29;10) va N (0;12;5)

a) Trong hé truc toa do di cho thién thach di chuyén trén dudng thing c6 phuwong tham s

X=-12-12t

y=29+17t ,teR.

z=10+5t
b) Quing duong ma thién thach di chuyén trong viing theo ddi cua hé théng quan sat 1a 21401km
(Iam tron dén hang don vi).
¢) Vi tri ma thién thach gan Trai Dat nhat 1a diém H (—30;%;%)
d) Thién thach trén khong thé va vio trai dat.

Loi giai
a. bung.
Do duodng thang d di qua M, N nén W(—12;17; 5) la vecto chi phuong cua d;
Xx=-12-12t
d di qua diém M (-12;29;10) nén c6 phuong trinh tham s6 1y =29+17t ,teR.
z=10+5t

b. Ping.
Hé thong quan st 1a thudc khdi cau tam O va c6 ban kinh 6370+ 6630 =13000(km) tmg véi 13
don vi trén hé truc toa do co phuong trinh 1a X* + y* + 2> =169
Xét giao diém cua dudng thang d ma thién thach di chuyén véi mat cau trén ta c6
& (-12-12t)° +(29+17t)" +(10+5t)* =169
<144+ 288t +144t% + 841+ 986t + 289t +100+100t + 25t* =169
<144+ 288t +144t* + 841+ 986t + 289t* +100+100t + 25t* =169
< 458t +1374t+916 =0

t=-1
=
t=-2

t=-1= A(0;12;5)
t=-2=B(12;-5;0)

Nhu vay quing duong ma thién thach di chuyén trong ving quan sat 1a AB = /458 ~ 21,4009
don vi. P6i vé 1 don vi br:ing 1000km ta dugc 21401 km.
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Phan I11.

Cau 1.

¢) Sai.
Thién thach gan Trai DAt nhit tai diém H 13 hinh chiéu vudng goc ctia tim O 1én duong thang d.
Vi Hed = H(-12-12t;29+17t;10 + 5t) .

Vi OH 1d = OH.u, = 0= —12(-12-12t) +17(29+17t) +5(10+5t) =0 = t = _73

Do d6 H G;Z;ﬁj.
2'2
d) Dung.
Thién thach trén khong thé va vao trai dat.
Ta c6 khoang cach ngéin nhat tir tm trai dat dén thién thach la OH == 2218 ~7,38

Khi d6 khoang cach tir thién thach dén tam trai dat khoang 7380km 16n hon ban kinh trai dat 1a
6370km nén khong thé va vao trai dét.

CAau tric nghiém tra loi ngan. (Hec sinh trd 161 cac cau héi tir 1 dén 6 méi cau trd |oi diing
dwoc 0,5 diém)

[Mike @9 3] Cho cac sb thuc x,y thoa man 0<x,y<1 va Iog{liryj+(x+1)(y+1)—2:0.
Xy

Tim gié tri 16n nhat cia P voi P=2x+Y.
Loi giai

\ X+ 0
biéu kién: X+y>0:> y=> .
1-xy 1-xy>0

Ta co: Ioga(lir i’/j+(x +)(y+1)-2=0

< log, (x+y)—log; (1-xy)+x+y+xy—-1=0
< log, (x+y)+(x+y)=log; (1-xy)+(1-xy) (*)
Xéthamsé f(x)=log,t+t(t>0)

Vi f’(x):ﬁ+l>0,Vt>O nén ham so f (x) dong bién trén (0;+).

D05t (4 1 (x4 y) = f (L) & Ky =1ony > y =22
+

, 1- :
Taco P:2x+y:2x+—X voi x e[0;1].
1+Xx

-2
(x+1)2
Voi x=0 thi P=1.
Véi x=1thi P=2.
Vay gié tri 1on nhat cia P 12 P =2 xayrakhi x=1 va y =0 (thoa man diéu kién).

P =2+

= x=0¢€|0;1
=0<:>(x+1)2=1<:>{)“rl 1 <:{ =[0:]

x+1=-1 | x=-2¢[0;1]

Pap so: 2.
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Cau2. [Mirc @9 3] Mot cai cong hinh Parabol nhu hinh v& sau. Chiéu cao GH =4m, chiéu rong
AB=4m, AC =BD =0,9m. Chu nha lam hai canh céng khi dong lai 1a hinh chit nhat CDEF
t6 dam c6 gia 1a 1200000 ddng/m?, con cac phan dé tring 1am xién hoa c6 gi 1a 900000 dong

/m? . Héi tong s6 tién (don vi tridu) dé 1am hai phan noi trén gan nhat véi sb tién nao dudi day?

Loi gidi
Gan hé truc toa ¢ Oxy sao cho AB tring Ox, A tring O khi d6 parabol
c6 dinh G(2;4) va di qua gdc toa do. O
Gia sa¢ phuong trinh cua parabol cO6 dang
y=ax’+bx+c (a=0).
Vi parabol ¢ dinh 12 G(2;4) vadi qua diém O (0;0) nén taco

C=b0 a=_1 0 J ) ! |
— =2 oib=4 . T \
2a c20
a2’ +b2+c=4 -
Suy ra phuong trinh parabol 1a y = f(x) = —x* +4x.
w 4 X Y3
Dién tich cia ¢ cong 1a S = [(—x* +4x)dx =| = —+2x* | == (m?).
) 3 .3

Mt khac chiéu cao CF = DE = f (0,9)=2,79(m); CD=4-2.0,9=2,2 (m).
Dién tich hai canh cong 1a Scper =CD.CF =6,138 (m?).

A 1/ . 32 6793
Dién tich phan xién hoala S, =S —S_ . = 3 6,14 = 1500 (mz) :
A A A oA A 1> A \ 6793 A
Vay tong so tien dé lam cong 1a 6,138.1200000 + ﬁ.QOOOOO =11441400 dong.
Pap s6: 11,4
Cau 3. [Mirc do 2] Mot 16p hoc c6 60% hoc sinh gioi mon Toan, 40% hoc sinh gioi moén Van, va 35%
hoc sinh gidi ca hai mon Toan va Van. Chon ngau nhién mdt hoc sinh tir 16p do. Biét réng hoc
sinh nay gidi mon Toan, tinh xac suat dé hoc sinh do ciing giéi mén Vin. (két qua 1am tron dén
hang phan trim).
Loi giai
Goi A 1a bién cb "chon dugc hoc sinh gidi mon Toan".
Goi  la bién cb "chon duogc hoc sinh gidi mon Vin".
Ta co:
P(A)=0,6, P(B)=0,4 P(BA)=0,35
P ( BA) 0,35

==22+0,58.
P(A) 0,6

Theo cong thire xé4c suat c6 diéu kién ta duge: P(B|A)=

Pap s0: 0,58.
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Cau 4. Mot chiéc cong hinh Parabol c6 chiéu cao 9m, khoang cach giita hai chan cong la 6m. Bé van
chuyén thting hang hinh hop chir nhat qua cong, ngudi ta dung mot xe kéo c6 chiéu cao 1m. Biét
rang mit cit cua thung hang qua cdng 1 hinh chix nhat, héi dién tich hinh chit nhat d6 16n nhat
Ia bao nhiéu m? dé xe cha thaing hang c6 thé di qua duoc céng? ( Két qua 1am tron dén hang phan
chuc)

Loi gidi
Gan hé truc toa d6 Oxy nhu hinh vé

Gia sir Parabol ¢6 dang : y =—ax* +9.

Do khoang céch giita hai chan cong la 6m nén /

Xe[—3;3]. Thay x=3,y=0 vao phuong _:L | 0 0 “ [ e
trinh Parabol, ta co: | |
0=-a3¥+9=a=1=>y=-Xx"+9.
Goi hinh chit nhat 1a mat cit cua thung hang c6 chiéu cao h va
chidu dai day 1a 2x.
Do xe kéo c6 chiéu cao Im nén diéu kién d¢ thung hang di qua
duoc cong la
y=-x2+9>h+1=0<h<-x*+8=0<x<2/2. —
Di¢n tich mat cét 1a S =h.2x <(-x*+8)2x = —2x° +16x.
Tim gid tri I6n nhat caa ham sé y = f (x) =—-2x*+16x trén khoang (O; 2\/5)
f'(x)=-6x*+16.
f'(x):OQX:i&.
3
Bang bién thién :
X
f'(x) + 0 -
f(x) 64+/6
/ 9 \
0 0
Suyra: Max f (x)=f & = 646 ~17,4.
(0:242) 3 9
Vay Max S(x)=17,4
by Max (%)
Dap an: 17,4
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Cau 5. [Mire @9 3] Trong khong gian véi hé truc toa do cho trude ra da phat hién mot chiéc may bay

Cau 6.

quan sw di chuyén véi van toc va huéng khong doi trr diém A(600;400;5) dén diém
B(960;600;13) trong 20 phdt. Gia st sau 5 phut tinh tir lic méy bay ¢ vi tri A(600;400;5) may
bay di chuyén dén vi tri C(x;y;z). Tinh 2x+y—z?
Léi gidi

Tac6: AB =(360;200;8).
Do may bay quan su di chuyén véi van tdc va hudng khong dbi nén ta co AB, AC cung hudng
va AB=4AC Tac6: AC =(x—600;y-400;z-5)

360 =4(x—-600) X = 690
AB =4AC <1200 =4(y-400) < {y =450

8=4(z-5) z=1
Vay: 2X+y—2=2.690+450-7=1823.

Pap so: 1823.

[Mire d 3] Hé Théng Pinh Vi Vé Tinh Toan Cau Beidou (Bic Pau) hién tai ¢ 35 vé tinh, mbi
v¢ tinh cach Trai Dat khoang 35000 km, ta coi Trai Dat la khoi cau c¢6 ban kinh R = 6,4 (nghin
km). Véi hé toa d6 Oxyz da chon, Ola tam Trai Dit va don vi trén mdi truc 1a nghin km, hai v¢
tinh ¢6 toa do A(30;0;0), B(0;30;0). Xét diém M (x;y; z) thudc bé mat Trai Dét. Tinh gié tri
nho nhit cia MA+ MB theo don vi nghin km (1am tron dén hang phan chuyc).

Loi giai
Phuong trinh mit cau (S):x*+y*+12°=40,9.

Ta c6 MA+MB = /(x=30)" +y* +2° /x> +(y—30) +2°.
Ap dung bit dang thirc Minkowski ta c6:
MA+ MB :\/(X—30)2 +y +7° +\/x2 +(y—30)2 +72° 2\/(x+ y—60)2 +(x+ y)2 +47°
2\/(x+ y—60)2+(x+ y)2 :
Didu kién dé MA+MB = (x+y—60)° +(x+y)’ lakhi z=0, khi do X’ +Y? = 40,96
Mit khac, vi M (x;y;z) thugc mat cau tim O, ban kinh bang 6,4 nén —6,4<x;y;2<6,4 do
dé6 x+y>-12,8.
Ap dung bét ding thirc Bunhiacopxki, ta c6 X+ y < \/(12 +12)(x* +y*) =/2.40,96 = /81,92
bat t=x+y=-12,8<t</81,92, khi d6
f (t)= MA+MB = /(t—60)” +t? = /2t* ~120t + 60° .
2t —60

f'(t) = .

(1 J2t? —120t + 60°
Dé théy khi —12,8 <t </81,92 thi ham s6 f'(t)<0.

Do d6 f(t) dat gia tri nho nhat trén -12,8<t<,/81,92 khi t=./81,92 va bang

f(«/81,92)z51,7.

Pip s6: 51,7
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