sG GD&DT NINH BINH THI THU HOC SINH GIOI LAN 3

Trudng THPT B Nguyén Khuyén TOAN 12
(Dé c¢6 22 trang) Thoi gian lam bai 90 phit
Ho va tén thi sinh: ... ... Ma dée HSG12-3

PHAN I. Thi sinh tra 15i tit cau 1 dén cau 19. Mdi cau hoi thi sinh chi chon mot
phuong an.

2 .
Cau 1. Cho tam gidc ABC ¢6 AB = AC = §BO = 2. Tinh do dai ban kinh dudng tron noi tiep
r cua tam giac ABC.

2
A.r=+/T. B.rzﬁ. C.r:M. D.T:M.
7 14 7
Loi giai.
o, . a+b+c 24243 7
Goi p la nita chu vi = p = 5 = 5 =5

Dién tich tam giac

O I o 0 R

Vay
37
pod T VT
p T 14
2
ChQndépén@ ............................................................................. O

Cau 2. Cho mau s6 lieu ghép nhém cho bdi bang sau

Nhom [0; 10) [10; 20) [20; 30) [30; 40)
Tan s 3 7 2 9

Nhém chita t phan vi thi nhat 13
A. [30; 40). B. [20; 30). C. [10;20). D. [0;10).
Lai giai.

C6 mau n = 21. Ta c6
xy;...;x3 € [0;10)
Ty;. .. ;210 € [10;20)
x11; 12 € [20;30)
T135...;T9 € [30;40)

ZL’5—|—I6

€ [10;20).
Chon dap an @ ............................................................................. O

Cau 3. Méi ngay bac Huong déu di bo dé rén luyén stic khée. Quang dudng di bo moi ngay (don
vi km) ctia bac Huong trong 20 ngay dugc thong ké lai & bang sau

Tt phan vi thi nhat ciia mau s6 lieu goc 1a

Quang dudng | [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
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Phuong sai ctia mau s6 lieu ghép nhém 1a
A. 11,62. B. 3,39. C. 0,36, D. 0,1314.
Lai giai.
Xét mau s6 lieu ghép nhom cho bdi bang sau

Nhém 2,7:3,0) | [3,0;3,3) | [3,3;3,6) | [3,6;3,9) | [3,9;4,2)
Gié tri dai dien | 2,85 3,15 3,45 3,75 4,05
Tan sb 3 6 5 4 2

S6 trung binh ctia mau sb lieu 1a

1
E:%-(2,85-3+3,15-6+3,45-5+3,75-4+4,05-2):3,39.

Phuong sai ctia mau so lieu ghép nhém 1a

5% = 55 (8- 2,85% 46 - 3,15* + 5 - 3,457 + 4 - 3,45% + 2 - 4,05%) — 3,39* = 0,1314.
Chon dap an @ ............................................................................. O
Cau 4. Cho hinh chép S.ABC ¢6 BC = av/2, cac canh con lai déu bang a. Géc gitta hai vecto
9B va AC bang
A. 60°. B. 120°. C. 30°. D. 90°.
Loi giai.
S
A C
B

Ta c6

2
ﬁﬁz‘ﬁ"ﬁ‘cos(ﬂ,ﬁ) :a~a-008120°:7a.
AB-AC =0 (tam giac ABC vuong tai A).

Ta co
— a’?
(S?z@)— S@z@ _(SA+B>'1@_S'—J>4-1@+E-B__E+O__1
cos ’ B )S@HA—&‘ B a? N a? )
Vay goc gitta hai vecto SB va AC bing 120°.
Chon dap A1 (B) .« .ottt O
Cau 5. Cho phuong trinh v/3tan 2z = 3 ¢6 nghiém zy. Khi d6 cos zo nhan gia tri la
1 V3. 1 V3 V3
A.- :l:i. B. :l:?, :l:§. C- T. D. :l:?.
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L&i giai.

k
Tacé\/gtan2x23<:>tan2x—7 :g+k7r<:>$:%+§,keZ
s 2m T om
Suyra:coe{g—i—mw 3 + k2m; — o + k2, §+k27r|k€Z}
1

Vay cosxy € ié;i— .

2 2
Chon dap &n (B) ... ..o O

Cau 6. Tim tat ca gid tri ctia tham s6 m dé bat phuong trinh log (222 + 3) > log (2? + mx + 1)
c6 tap nghiém la R.
A —2<m<2. B. m < 2V2. C.m<2. D. —2V2 < m < 2V2.
Loi giai.
Bét phuong trinh log (22% + 3) > log (2 + mx + 1) ¢6 tap nghiém la R tuong duong
Z4+mr+1>0VreR
{2x2+3>x2+mx+1,Vx€R
Z4+mr+1>0VreR
< {xZ—mx—|—2>0, Vr e R
m?—4<0
{m2 -8<0
& —2<m<2

Vay =2 <m < 2.
Chon dap an @ ............................................................................. O

Cau 7. Mot nong dan dy dinh trong khoai tay va dau xanh trén dién tich 8 ha. Trén dién tich
mdi ha, néu trong khoai tay thi can 20 cong va thu 3 triéu dong, néu trong dau xanh thi can 30
cong va thu 4 trieu dong. Gia st trén dién tich 8 ha, ho nong dan trong a ha khoai tay va b ha
dau xanh dé thu dugc nhiéu tién nhat, biét rang tong sé cong khong qua 180. Tinh S = 2a + 4b.

A. S =26. B. S =28. C. S =20. D. S =14.

Loi giai.

Goi z, y lan luot 1a s6 ha trong khoai tay va dau xanh.
Dicukien 0 <z <8va 0 <y <8.
Téng dien tich trong hai loai cay la = + y ha; tong s6 cong can dung la 20z + 30y (cong).
S6 tien thu duge 1a T'(z,y) = 3z + 4y trieu dong.

0<z<8 0<z<8
PP - 0<y<38 0<y<38

Ta c6 hé bat phuong trinh &
r+y<8§ r+y<8§

20z + 30y < 180 2¢ 4+ 3y < 18
Mién nghiém ctia hé trén 1a mién tit gidc OABC' (phan gach chéo, tinh cé bien) véi O(0;0), A(0;6),
B(6;2) va C(8;0).
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D. F, = (10; 0; —80).

Khi d6 gia tri 16n nhét ctia T'(z, y) bang 26 (trigu dong) véi z = 6, y = 2.

Vay S = 2a + 4b = 20.
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do
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lugng ¢

0, 7(0,6)
én gia

a A1(0;1;0)

at £(0;0;8) vac

trong

A F
C. F,

S6 tien thu duge T(z,y) dat gia tri 16n nhat tai mot trong cac dinh cia tit giac OABC. Ta c6
)
e

Chondépén@
Cau 8. Mot chi

7(0,0)
diém d
lan luot 1
rang
dung 1

10.

2+a:8valim( an2+bn—cn>
. 12.

0a man c

2

Trang 4/22 — Ma de HSG12-3

(0;0; —240) = —24k = —240 = k

. 6.

(0; 0; —24k).
thuc a; b; ¢ th

P

= (0; k; —8k), ?2 =kE

A

1
3:
acC soO

P

e

kEA

Vv 65.
Mit khac, vi dén can bang va trong lyc ctia den tiac dung déu len 3 ch
7| =R = [E]
a+b+ec.
14.

Cau 9. Cho ¢
A.

FA,
Dodé F,
P



Loi giai.
Tt gid thiét lim <\/cm2 +bn — cn) =2suyraa>0,c>0.

Ta cb

: . (a=c)n*+bn
lim(Van?2+bn—cn) =2 < lim =2
( ) van? +bn + cn

a—c*=0 (1)

Mac?+a=8néntu (l)suyraa=c?=4=c=2.

Thay ¢ = 2 vao (2) ta duge b = 8.

Vay P=a+ b+ c = 14.

Chon dap an @ ............................................................................. O
Cau 10. Trong khong gian v6i hé toa do Oxyz, cho hinh vuong ABC'D, B(3;0;8), D(—5; —4;0).
Biét dinh A thuoc mat phang (Oxy) va c6 toa do 1a nhitng sé nguyén, khi d6 |CT>4 + C@| bang

A. 5V/10. B. 6/10. C. 10v/5. D. 10/6.

Loi giai.

12
B?:(—S;—ZL;—S):>BD:12:>AB:E:6\/§. A D
Goi M la trung diém AB = MC = 3v/10.
oA OB —
|CA+ CB|=]2CM|=2CM = 6y/10. M

B C
Chon dap an (B) . ... O
Cau 11. Mot da giac déu c6 s6 dudng chéo gap doi sé6 canh. Hoéi da gide dé c6 bao nhiéu canh?
A. 6. B. 7. C. 5. D. 8.
Loi giai.
Gia sit da gidc 16i ¢6 n canh (n € N;n > 3).
. —1 -3

Khi d6 s6 duong chéo ciia da giac 1a C2 —n = % —n= %

. -3 n =0 (loal
TheodébaitacéM:%L{:}TF—WL:O@ (loai)

n =7 (nhan).

Vay da giac c6 7 canh thi s6 duong chéo gap doi s6 canh.
Chon dap an (B) ... ..o O

Cau 12.
Cho ham s6 y = f(x) ¢6 do6 thi (C') nhu hinh vé bén, d; va dy 1a cac tiép tuyén y
ctia (C). Dya vao hinh vé, hay tinh gia tri biéu thitc P = 3f/(0) + 2f(1).
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A. P=6. B. P=—6. C. P=3. D. P=12.
Lai giai.

di:y=2= f'(0)=

dy:y=—-3x+3= f(1)=-3.

Vay P = 3f(0) + 2f'(1) = —6.

Chon dap an (B) . ... O

Cau 13. Cho hinh lang tru ding tam giac deu ABC.A’B'C’ ¢6 canh day bang a va canh bén
bing 2a. Goi I la trung diém ctia canh BC. Khoang céch giita hai duong thang Al va BC’ bing

AL B. L . 2 D. ¢
V5 V3 3 3

Loi giai.

Dura vao do thi, suy ra {

Goi H, M lan lugt 1a hinh chiéu vuong goc ctia C' va I len BC'. A c’
Khi d6 ta c6 CH L. BC' va IM 1 B(C".
Mt khac AT L (BCC'B’) nen AI L M. %

1
Suyrad(AI,BC’):M[:§CH. H

Tam giac BC'C’ vudng tai C nén ta c6
1 1 1 1 5 LM

CHQZBC2+CC”2_0L +(2a)2_4a2' 1A

Suy ra AH = \/ B

a
Va dA[BC”:
y d( N

Chon dap an @ ............................................................................. O

Cau 14. Cho ti dien ABCD c¢6 CAB = DAB = 60°, AB = AD = AC. Goi ¢ la goc gitta hai
vecto AB va @ Chon ménh dé dung?

A. cosp = 2 B. cosp = ;1 C. p =60°. D. ¢ =90°.
Loi giai.
Ta c6 A
A5 - 43 (4D 1C)
— AB - AD — AL - AC
— AB - ADcos DAB — AB - AC - cos CAB = 0. B C
= p = 90°.
D
Chon dap én@ ............................................................................. O

Cau 15. Cho A, B la cac bién ¢6 théa man P(
ciia P(A | B) bang

AL B.
5

=
>
I
=
w
o
foc
=
|
=
[\
(@)
ke
B
|
(@]
D
Q
o
+
=

C.

Wl

Lai gidi.
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Ta co .
P(AN B) 035 7

P(ANB)=P(A)P(B|A)=P(B|A) = Pl 07 15

Suy ra

P(BIA)=1-— =2
15 15

Theo cong thiic x4c suat toan phan, ta c6

P(B)=P(B|A)P(A)+P(B|A)P(A)

o 8
bigl gy BB -PBIAPEA) 90755 0»75_08
= PB4 = P (A) I
Theo cong thiic Bayes, ta duge
PAPB|A 025-08 1
(41 B) P (B) 0,6 3
Chon dap an (B) . ... O

Cau 16. Cho hinh lang tru ABC.A'B'C" diing c6 tat cd cac canh déu bang a. Goi M, N, K lan
lugt 13 trung diem ctia BC, BB', A'B’. Mat phang (AMN) vudng géc v6i mit phang nao dusi
day?

A. (BPC"). B. (B'PC). C. (ABC). D. (ABB'A').
Loi giai.
Trong tam gidc ABB'C, M N la duong trung binh = MN || B'C, ma 4’ c’
t giac BCC'B’ 1a hinh vuong nén B'C 1L BC' = MN 1 BC'. P
Vi tam gidc ABC déu nén AM 1 BC. B’

BB' 1 (ABC
Ta c6 { ( ) = (ABC) L (BCC'B').

BB' c (BCC'B')

(ABC)N (BCC'B') = BC N
Ma < AM 1 BC A SSHERD U C
AM C (ABC) oM
= AM 1 (BCC'B’) = AM 1 BC". 5
_(BC" 1L MN , R , , ,
Ta co BO' L AM = BC'" 1 (AMN), ma BC' C (BPC'") = (AMN) L (BPC").
Chon dap a1 (A) ... O
Cau 17. Cho ham s6 f(z) = ax*+bx?+c c6 d6 thi nhu hinh vé. S6 cac Yu
gia tri nguyén ciia tham s6 m dé do thi ham sb g(x) 20202 2
1 Yy 1 =
e F@f (@) —m
c6 tong s6 9 duong tiém can ngang va tiém can ding la
A. 2. B. 1. C. 4. D. 3.

Lai gidi.
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Ta c¢6 g(x) la ham phan thiic hitu ty véi bac ctia tt nho hon bac cia mau nén lim g(x) = 0, do

z—+oo
d6 do thi ham s6 g(z) luon c6 mot tiem can ngang la y = 0.
r=x1;-2<x1 < -1

=x9 € (—1;0

Phuong trinh f(z) =0 < =2 € )
r=ux3€ (0;1)

r=u1x4 € (1;2).

Ta thay phuong trinh f(z) = 0 ¢6 4 nghiém phan biet déu khdc O nén z = xy,x = 29,2 = 23,0 = 14
la 4 tiem can ding ctia do thi ham s6 g(x).

Vay dé do thi ham s6 g(z) c6 ding 9 duong tiém can ngang va tiém can ding thi phuong
trinh f(x) = m phai c6 ding 4 nghiem phan biét khac 0 va khac véi 4 nghiem z;(i = 1,4) <

—1l<m<?2
ma m € Z nén m = 1.
m # 0
Chondépén ............................................................................. O
Cau 18. Cho ham 86 y = f(z) ¢6 do thi y = f(x) Yy

3 02
. 3
nhu hinh vé. Xét ham so g(z) = f(z) + % - % - g

Bat phuong trinh g(z) < m c¢6 nghiém trén doan [—2; 2]

khi va chi khi 3 /\
A.m>g(-1). B. m>g(-2). \_ / 2 T

C. m > ¢(0). D. m > ¢(2). —2 \/ ___5_“_,1'

L gidi.
B ¥ 2?3
Tacog()—f(x)—i-ﬂ%—?)g—g
o) = f7 r.or_ 2
o) =)+ oyt
(r(-2)="
8 g(2)=0
Dua vao do thi y = f’(x), ta ¢6 f’(()):g =<qd(0)=0
/
5 9(2)=0
f2)=—3
\ 8
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[)32 T

3
Vé parabol (P): y = —— — 1 + 3 trén cuing hé truc toa do.

, — 1
(P) di qua cac diem <—2; g), (O; g), (2; g) va ¢6 dinh <—1; §>

Duya vao do thi trén ta c6 bang bién thién ctia ham y = g(z) nhu sau

T -2 0 2
g (x) - 0 +

9(~2) 9(2)
9(x) ~
9(0)

T bang bien thién suy ra gid tri nhd nhat can tim 1a ¢(0).
Bét phuong trinh g(z) < m ¢6 nghiém trén doan [—2; 2] khi va chi khi [mln} g(z) <m < g(0) < m.
—2;2

Chon dap an () ... o O

Cau 19. Cho hinh chép S.ABCD c6 day la hinh binh hanh tam O, G 1a trong tam tam giac
SOD. Mot mat phang (P) qua G va cit cic dudng thang SA, SC, SD theo thit tu tai I, J, K.
SA?  SC? SD? SA . —

+ 45— — 12— bang ab v6i (a;b € N). Tinh

Gia tri nhé nhat clia biéu thitc Q = 13 SIE + BE K ST

a—+b.
A.a+b=14. B.a+b=3. C.a+b=35. D.a+b=6.
Loi giai.
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Déttac—ﬁ —ﬁ z—S—Dthi
TS YT 5 T SK

Q = 1323 + y? + 422 — 120 = 4a? + y? + 422 + 92® — 122 =
4a? + y? + 422 + 3z — 2)* — 4 v6i x,y, 2 > 0.

Ta co

- 257-2.L ()

1 1 1— 1 158D ==

= §@+§@_ESA+6@+§S—KSK
1 SA—[> 1 SC 1 —

- -.=2= - 22 Z.SK
3 oot 5o + 5
1 1 1

= —xS—[}—k—yﬁ—i——zS—[}(.
6 6 3
N ’ 1 1 1

Vi@, I, J, K dong phang nén éx—l—éy—l—gz =1 r+y+2z = T

6.

Coac @2 1 ’ 1 2,2 2 2 4 .2 2
Khi d6 6 = 5-2:1:—1—1'3/—1-1'2:6 < Z+1+1 (Ax* +y* 4+ 42°) = 4da* + y* + 42° > 16
dong thoi (3z — 2)? — 4 > —4.

Vivay Q =422 + 92 +422 + (32 —2)2 —4>16—4=12. Hay Qun=12=ab=a+b=3.
2 (,_ 2
DAau dang thitc xay ra khi v chi khi 2_1’:Q:2_Z & y:§
11 1 3
4
rT+y+22=06 ¢=3
Chondépén ............................................................................. O

Cau 20. Ngudi ta dung céc que diém c6 do dai bang nhau dé xép thanh céc hinh tam gidc déu,
biét canh ciia tam gidc déu & hinh tht n + 1 gap doi canh ctia tam gidc déu ¢ hinh tht n (véi n
14 s6 nguyén duong) nhu hinh vé duéi day.

. & &

Hinh thu 1 Hinh thu 2 Hinh thu 3

Dé xép hinh thit 15 thi can dimg a que diém. S6 wéc nguyeén clia a la
A. 240. B. 480. C. 224. D. 448.
Loi giai.
Goi u, 13 do dai canh (tinh bing don vi que diém) clia tam giac déu ¢ hinh thi n.
Theo dé bai, canh ctia hinh sau gap doi hinh trudc, nén day s6 (u,) 1ap thanh mot caAp s6 nhan
v6i s6 hang dau u; = 1 va cong boi ¢ = 2. Cong thitc s6 hang tong quat ciia cap sd nhan la:

U, =uy - q" =120 =207
V6i hinh th 15, do dai canh ctia tam giac la:

Ups = 215—1 — 214.
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S6 que diem can ding dé xép kin mot tam gidc déu canh k duge tinh theo cong thic S =
3k(k + 1)

2 ’ )
Thay k = ui5 = 2! vao cong thiic, ta c¢6 s6 que diem a la:

3.214_214 1
a= ; i ):3-213-(214+1).

Ta c6 21 +1 = 16384 + 1 = 16385. Phan tich sd nay ra thita s6 nguyén to:
16385 =5-3277=5-29 - 113.
Suy ra dang phan tich tieu chuan cia a la:
a=2"%.3".5".29". 113"
S6 luong cac ude nguyen duong clia a la:
(B+HA+H1+)(1+1H)(1+1)=14-2-2-2-2=224.
Vi dé bai héi s6 wéc nguyén (bao gom ca wéc am va ude duong), nén két qua la:
224 - 2 = 448.

Chon dap an @ ............................................................................. 0

PHAN II. Thi sinh tra 13i tit cau 1 dén cau 6. Mbi y a), b), c), d) § mbi cau héi, thi
sinh chon dang hoac sai.

Cau 1. Trong khong gian Oxyz, cho tt dien ABCD véi A(2;1;—1), B(3;0;1), C(2;—1;3) va D
thuoc truc tung. Cac ménh deé sau ding hay sai?

Phat bicu Dung | Sai
a) Két qua tich c6 hudng [1@ 1@} (0;4; —2). X
b) Dién tich tam gidc ABC béang 2. X
c) Chiéu cao ké tit A ciia tam gidac ABC bing /30. X
d) Néu diém D(0;8;0) thi thé tich ctia tt dien ABCD bang 5. X
Loi giai.

a) (S) Ta c6 {g [1@ 1@} —2).

b) S Sausc = | [A_é,A_éH _ %¢(0)2 =42 T (<2 = V5.

¢) (8 BC = (~1,-1;2) = BC = /6.
Suy ra AH = 252230 = \/5)_0

d) @) Goi D(0;y;0) € Oy.
Tacévzé‘[zﬁm@]-ﬁ’ =5&|-4y—1)-2=30<
Vay D(0;8;0) hoac D(0; —7;0).

Chon dap ém’asai } b sai ‘ c sai ‘ d dfmg‘ .................................................. O

Trang 11/22 — Ma de HSG12-3



Cau 2. Mot chat diém chuyén dong theo phuong trinh s(t) = t* — 3t% + 8t + 1, trong dé ¢ tinh
bang giay va s(t) tinh bang mét. Khi do

Phét bicu Ding | Sai
a) Van toc clia chat diém tai thoi diém ¢ = 3 (s) bang 8 m/s. X

b) Tai thoi diém ma chét diém di chuyén dude 13 m , van téc khi d6 bang
8 m/s.

c) Van toc nhd nhat ciia chat diém 1a 5 m/s. X

d) Gia tdc tai thoi diém chat diém dat van tdc nhé nhat bang 2 m/s2. X

Li giai.
a) (S) Van téc v(t) = 3t — 6t + 8.
Van téc clia chat diém tai thoi diém ¢ = 3 s bang v(3) = 17 m/s.

b) D) Chat diém di chuyén duge 13 m < 3 — 312+ 8t +1 =13 < ¢t = 2 (s).
Van t6c khi d6 bang v(2) = 8 m/s.

¢) (D) Van toc v(t) = 3t2 — 6t + 8.
V() =6t—6ot=1.
Bang bién thién

t 0 1 +o0

AN~

Van téc nhé nhat bing 5 m/s tai thoi diém ¢t = 1 (s).

d) (S) Gia tbc a(t) = 6t — 6. Gia toc tai thoi diém ¢ = 1 (s) bing a(1) = 0.

Chon dap an ’ a sai } b dung | c ding ‘ d sai ‘ ................................................ 0

Cau 3. Cho ham s6 f(z) = az® 4 bz®> 4+ cx + d (a; b; ¢; d € R). Ham s6 Yyl
y = f’(z) ¢6 d6 thi nhu hinh vé. 3

Phét biéu Ding | Sai
a) ¢<0. X
b) f(1) - f(0) = -1. X
c) a>0. X
d) a+b=-1. X

Loi giai.
Ta c6 f'(x) = 3ax? 4+ 2bx + ¢ can cii vao do thi ham y = f'(z) ta c6

a) @ D06 thi giao véi truc Oy tai diém c6 tung do am nén ¢ = —1 < 0.
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b) M) Ta c6 f'(x) = 3az? + 2bx + ¢; f"(x) = 6ax + 2b.
£ = -1
Tt do thi ham s6 suy ra f” (1) . = {
3
Khi do f(1) — f(0)=(a+b+c+d)—d=a+b+c=—1

c=—1
a+b=0.

c) @ D6 thi 1a mot parabol quay bé 16m xudng nén a < 0.

1
d) @Tacc’)f”(x):6a:v+2b:0méf”<§> =0<2a+2b=0<a+b=0.

Chon dap an ’ a ding | b dang ‘ ¢ sai ‘ d sai ‘ ................................................ O

Cau 4. Mot théng ké cho thay,  mot qubc gia X, ti 1é ngudi méi bi mac bénh hiém ngheo Y 1a
0,6%. Ong M di xét nghiem bénh hiém ngheo Y va nhan duge két qua am tinh. Biét riing, néu
mot ngudi mic bénh hiem ngheo Y thi khi xét nghiem cho két qua 1a 95% duong tinh; néu mot
ngudi khong mic benh hiém ngheo Y thi khi xét nghiem cho két qua la 98% am tinh. Goi A 1a
bién c¢6 “Ong M méc bénh hiém ngheo Y” va B la bién c¢6 “Xét nghiem bénh hiém ngheo Y cho
két qua duong tinh”.

Phét bicu Ding | Sai
a) Trude khi tién hanh xét nghiém, xac suat khong mic bénh hiém ngheo <
Y ctia ong M 13 99,4%.
b) Bién c6 “Ong M khong méc bénh hiém ngheo Y” véi diéu kien “xét nghiem X

cho két qua am tinh” 1a A | B.
¢) P (A|B) = 99.98%. X

d) Sau khi xét nghiém cho két qua am tinh, xac suat dé ong M khong méc
bénh hiém ngheo Y cao hon lic truée khi ong M xét nghiem.

Loi giai.

a) @ Bién ¢6 “Ong M khong méc_ bénh hiém ngheo Y” 1a A.
Ta c6 P(A) = 0,006, suy ra P (4) =1 —P(A4) = 0,994.

b) @ Bién ¢6 “Xét nghiem bénh hiém ngheo Y cho két qua am tinh” 1a B.
Vay bién céi()rg M khong méac bénh hiém ngheo Y véi dicu kien xét nghiem cho két qua
am tinh” 1a A | B.

c) @ Theo cong thiic Bayes ta ¢

. P(B|4)-P(4)
PALE) = 5@ p () 0 (5] 4) - PA)

().

Taco P(B|A) =098 vaP(B|A) =1-095= 0,05, thay vao cong thiic (x) ta dugc
= 0,98 - 0,994

P(A|B) = ’ ’ ~ 0,9997.
(41B) 0,98 - 0,994 + 0,05 - 0,006

d) M) Ta c6 P (A | B) =~ 0,9997 > P (A) = 0,994, nghia la sau khi xét nghiem cho két qué am
tinh, xac suat dé ong M khong méac bénh hiém ngheo Y cao hon lac truée khi ong M xét
nghiém.

Chon dap an ’ a ding | b ding ‘ ¢ sai ‘ d ding ‘ .............................................. O
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240
Cau 5. Cho ham 86 y = f(z) = “X ¥ ¢ 5 4 thi nhu
dz +e
hinh vé.
Phét bicu Ding | Sai
a) Ham s6 f(z) dong bién trén ting X
khoang xéac dinh (—oo; 1) va (1; 400).
b) Ham s6 f(x) dat cuc dai tai x = —1 <
va dat cuc tiéu tai z = 3.
¢) Do thi ham s6 f(z) 6 hinh beén 1a ctia
. 212 1 X
ham s6 y = f(z) = i e iy
r—1 .
d) Diém M trén do thi ham s6 f(x) c6
khodng cach dén I la nh6 nhat (véi -
I 1a giao diém ctia hai tiém can) véi X
hoanh do duong la v/2 4+ v/2 + 1.
Loi giai.

a) (S) Vi quan sat tren do thi ta thay ham s6 dong bién trén timg khoéng xéc dinh (—oco; —1)
va (3;+00).

b) @ Vi quan sat trén do thi ta thay ham sé dat cuc dai tai x = —1 va dat cuc tiéu tai z = 3.

. . . 242 1
c) @Ta khéo sat su bién thién va vé do thi ham s@y:%.
x_
e Tap xac dinh: 2 =R\ {1}.
22+ 22+ 1 4
y=—"=x+3+ ——.
r—1 z—1
, 4 22— 2z —3
y:l— et
(x —1)2 (x—1)2
rz=-—1
Y =022-20-3=0&
=3
_ 2?42 +1 o142+ 4
lim y= lim —— = lim 7 = —00.
T——00 T——00 x—1 ro—c0 o — =
, o 242 +1 R [ 8
lim y= lim ———— = lim " = +00
r—r—+00 r—r+00 €Tr — 1 r—r—+00 ol 3
. o2+ 2r+1 4
limy=lim ——— = lim |(2+34+ —— | = —©
r—1— r—1— r—1 rz—1— -1
. o242 +1 . 4
limy=lim ——— = lim |z +3+ = +00.
z—1+ r—1t x—1 z—1t z—1
Lo -l = e o= =0
4
Jm = (@+3) = lm -

Do d6, do thi ¢ tiem can ding la duong thing « = 1 va tiém can xien la duong théng
y=x+3.

Bang bién thien
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T —00 —1 1 3 400
Y + 0 — — 0 +
0 +00 +00
—00 —00 8

Ham s6 dong bién trén ting khoang (—oo; —1) va (3; +00).

Ham s6 dong bién trén tiung khoang (—1;1) va (1;3).

Ham s6 dat cuc dai tai = —1 v6i yop = 0; ham s6 dat cuc tiéu tai x = 3 véi yor = 8.
e Ciao diém ctia do thi ham s6 véi truc tung la diém (0; —1).

Giao diém ctia d6 thi ham s6 v6i truc hoanh la diém (—1;0).

Do thi ham s6 nhan giao diém (1;4) clia hai tiém can ding va tiém can xién lam tam

déi xiing.
D6 thi nhan hai dudng phan giac clia cac goc tao béi hai tiem can nay lam hai truc doéi
xing.
. . 242 1 4
d) D) Do thi trong hinh vé 1a clia ham s6 y = f(z) = % =43+ 71
T — T —

C6 I(1;4) la giao diém ctia }ﬂ}dudng tiém can.
Goi M(x;y) € (C). Khi d6, IM = (x — 1;y — 4).

IM? = (z—1)°+(y—4)

4 2
= (w—1)2+($+3+m—4>

= (x—l)Q—l—(x—l—inl)Z

_ (m—1)2+($_1)2+8+<xi1>2
16

= 2(x—1) 8
Theo bat dang thitc Cauchy, ta co
IM?>2/32+8=8v2+8=IM > /8/2+8.
Dau “=" xay ra khi
16
2(x —1)* =

& (z-1)*"=8
& r—1=42V/2
& or =422+ 1.

Diém M trén do thi ham s6 f(z) c6 khodng cach dén I 1a nhé nhat (vé6i I 1a giao diém ciia

hai tiem can) 1a min IM = 1/8v/2 + 8 v6i hoanh d6 duong 1a /2 + v/2 + 1.

Chon dap an ’ a sai } b ding | ¢ ding ‘ d ding ‘ .............................................. O

Cau 6. Cho hinh chép tit giac SSABCD, diy ABCD la hinh thang vuong tai A va D, biét
AB =2CD = 2AD = 2a, SA 1. (ABCD), SC = aV/6.
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Phét bicu Ding | Sai
a) Hai duong thang SA, C'D vuong géc véi nhau. X
b) Géc gitta dusng thiang SB va (ABCD) bing 60°. X
c) Cosin clia goc nhi dien [A, SB, C] bang —\1—1_05. X
d) Duong thang CD 1 (SAD). X
Lai giai.

Ta c6 AC =/ AD?2 +CD? = a\/2 va SA = /SC? — AC? = /642 — 2a2 = 2a.
a) @ Ta c6 SA L (ABCD) nén SA L CD.
b) (S) Ta ¢6 (SB, (ABCD)) = (SB, AB) = SBA = 45° do tam gidc SAB vuong can tai A.

c) @ Goi M la trung diém ctia AB = AMCD la hinh vuéng canh a.
Goi H, K 1a hinh chiéu vuong géc ctia M, A trén SB.
_[CM 1L AB
Ta c6 {CMJ_SA = CM L (SAB)=CM L SB.
Mat khdac MH 1 SB= (CMH) L SB.
Suy ra [A,SB,C| = MHC.
Vi tam gidc SAB vuong can tai A, SA = AB = 2a nén AK = %SB =aV2 = MH =

\/_
2
2 CL\/E

Xét tam giac CM H vuodng tai M = CH = \/a? + % =~
av/2 /3
MH o 3
CHM = - Y
Va cos CH =i 3

2

—AK—a

cCD 1 SA
d Ta c6 D 1 (SAD).
)@ aCO{CDJ_AD:C (SAD)

Chon dap an ’ a ding | b sai | ¢ sai | d ding ‘ ................................................ O

PHf&N III. Thi sinh tra 18i tit cau 1 dén cau 5.

Cau 1. Dé thit nghiem tac dung diéu tri bénh trao ngudc da day ctia hai loai thube X va Y, ngusi
ta tién hanh thit nghiem trén 2000 ngusi bénh tinh nguyén. Két qua duge cho trong bang thong
ké sau

Trang 16/22 — Ma de HSG12-3



) : Dung thuoc X | v
Keét qua

Khoi bénh 600 | 800

Khong khéi bénh 200 | 400

Chon ngau nhién mot ngudsi bénh tham gia thit nghiem thude. Tinh xéc suat dé ngusi dé khoi
benh biét nguoi do sit dung thude X (két qua viét dudi dang s6 thap phan va lam tron dén chit s6

thap phan thi hai).
Dap
Lo giai.
Khong gian mau n(§2) = 2 000.
Goi bién ¢ A: “Ngusi d6 khéi benh”, B: “Ngusi d6 uéng thude X 7.
Ta c6 AB: “Nguoi d6 uéng thude X va khoi benh 7.
Ta c6 n(AB) = 600, n(B) = 600 + 200 = 800. Dé tinh xac suat dé ngudi dé khoi benh biét ngudi
d6 st dung thude X, ta tinh P(A | B).
P(AB) n(AB) 600

Ta c6 P(A | B) = _ _ Y 07
acd PAIB) =505 = 2B “s00 - 07

DA An: |, 7D | 0
Cau 2. Cho hinh chép S.ABCc6 day ABC la tam giac déu canh 21/3, mit ben (SAB) la tam

gidc can véi ASB = 120° va nim trong mat phang vuong goc véi day. Goi M 1a trung diém ctia
SC va N la trung diém ctia MC. Tinh khodng cach giita hai duong thiang AM, BN (lam tron

dén s6 thap phan tht hai).
Déap an: | 0

Loi giai.

Goi O la trung diém AB, ASAB can tai S = SO 1 AB.
(SAB) L (ABC)
Ta c6 ¢ (SAB)N(ABC) = AB = SO L (ABC).

SO 1L AB
Xét ASOB vuodng tai O co O/S\B = 60°.
OB OB V3

= tan 0SB = — = SO = — = =
Ta ¢6 OC' la dudng cao clia tam giac déu ABC canh 2v/3 nén OC = 3.
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Chon hé truc toa do6 Ozyz nhu hinh vé.
Khi d6 ta c6 O (0;0;0), B (v3;0;0), A (—v/3;0;0), C (0;3;0), S (0;0;1).
— AB = (2v/30,0).

2 3 1
M la trung diem SC nén M c6 toa do <O; 5; 5)

) 91
N la trung diem MC nén N c6 toa d©<0; 7 Z)
1
AM c¢6 véc to chi phuong m = (\/3, ;; 5) hay q = (2\/3; 3; 1).
1 —
BN c¢6 véc to chi phuong BTV = (—\/5; %; ZL) hay b = (—4\/5; 9; 1).
_>
Taco | @, b | = (—6;—6v/3:30v3).
=

Vay d (AM; BN) = Ha v] 'B‘ _ AT

ay ( ’ ) - N — - 79 .

a,b

bap an: m ............................................................................... O]

Cau 3. Mot khdi gd c6 dang hinh chép cut déu, hai day la hinh
vuong c6 canh lan lugt 1a 5 cm va 3 cm, chiéu cao cia khéi 1a 2,5
cm (xem hinh). Ngusi ta dimg mot mit phing song song véi hai
day dé cit bo phan trén clia khéi, sao cho thé tich phan con lai
dting bang mot nita thé tich khdi ban dau. Goi A (cm) 1a chiéu cao
phan bi cit di. Hay tinh gia tri ctia A (Iam tron két qui dén hang
phan tram).

Lai gidi.

M rong cac canh bén ctia hinh chép cut dé tao
thanh hinh chép déu dinh S. Goi h; 1a chiéu cao
cia hinh chép nhé (c6 day la hinh vuéng canh 3
cm). Goi hy 1a chiéu cao clia hinh chop lén (c6 day
14 hinh vuong canh 5 ¢cm). Theo dinh 1y Ta-1ét, ti s6
chiéu cao biang ti s6 canh day tuong ting:

2,5 cm

hi 3
h_2—5:>5h1_3h2
Mit khéc, chiéu cao ctia khoéi chop cut 1a 2,5 cm nén hy — hy = 2,5.
Giai hé phuong trinh trén ta duge: hy = 3,75 cm va hy = 6,25 cm.
Goi Vi, Vo 1an lugt 1a thé tich ctia khéi chop nhd (dinh S, day 3) va khéi chép 16n (dinh S, day 5).
Goi mit phang cit nam cach dinh S mot khodng h,, tao thanh khoi chop cé theé tich V,. Phan bi
cat di 1a mot khoi chop cut (gisi han bdi day 3 va mit cét), c6 the tich 1a V,, =V, — V;.
Theé tich khéi chop cut ban dau 1a V = V5 — V4. Theo dé bai, thé tich phan con lai bing mot nita
thé tich khéi ban dau, nghia la thé tich phan bi cit di cling bing mot nita theé tich khéi ban dau:
1 Vi+V,

1
V=5V e Ve Vi=3(a- W) & Vo= =

Ta c6 ti s6 thé tich ctia hai khéi chép dong dang bang lap phuong ti s dong dang:
w=() » =G -0 -5
—_— = _— va _— = — = — = —.
Vs hy Va hy 5 125
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Vi+V,

Tt biéu thic V, = , chia hai vé cho V, ta dugc:

1 1(2 1 152
Ve (V1+1):—(—7+1) 52 76

Ve  2\V, 2 \125 2 125 125
Suy ra:
hm>3 76 s/ 76 /76 5
) = = hy,=hy- {/— =6,25- = 1,25 - V76 ~ 5,294 cm.
(h2 125 2"V 125 5 om

Chiéu cao h ctia phan bi cit di chinh 1a khodng cach tit day trén (cil) dén mit phang cit:
b= hy — hy ~ 5,294 — 3,75 = 1,544 cm.

Lam tron két qua dén hang phan tram, ta dudc h ~ 1,54 cm.

DD AN | L A 0

Cau 4. Nha xe khoan cho hai tai xé An va Binh mdi nguoi lan lugt nhan 32 1it va 72 lit xang
trong mot thang. Biét ring trong mot ngay tong s6 xang ca hai ngusi st dung 13 10 lit. Tinh tong

s6 ngay it nhat dé hai tai xé sit dung hét s6 xang.

Loi gidi.
Goi x (lit) (0 < 2 < 10) la s6 xéing An sit dung trong 1 ngay.
Khi d6 10 — z (1it) 1a s6 xéing Binh sit dung trong 1 ngay.

32 72 , . . L 2
Suy ra f(x) = — + 10 ,x € (0;10) la tong s6 ngay An va Binh st dung hét s6 xang duge
x —
khoan. 29 -
Xét ham s6 f(x) ta c6 f'(x) = -t (10— 2)?
32 72 r=4
2)=0 -+ ——=0&
J(@) PO TP [x — —20 ¢ (0;10).
. . 32 72
Béang bién thién ctia ham s6 f(z) = — %€ (0;10)
x —
x 0 4 10
f'(z) - 0 +
400 +00
20
Dua vao BBT ta c6 sau it nhat 20 ngay thi An va Binh st dung hét lugng xang duge khoan.
DA A1 [20] .« 0
Cau 5. Tren mot ho nuée c6 hai mo dat ma hai bo gan (©): g °F 7
nhau ctia ching c6 dang dudng hypebol. Biac An 1a chu T A

thau ctia ho nude, bac dy dinh quay mot 6 hinh chit nhat
ABCD c6 dién tich bing 30 m? bing lu6i nhu hinh vé dé
nuoi mot loai c4, cdc moém dat gidi han béi cic canh AB va
CD véi cac bd sé duge dao di dé tao thanh mot hinh chi
nhat hoan chinh ABCD. Sau khi tién hanh gan hé truc toa

do Ozy thi bac An x4c dinh gan dang hai bo dat 1a hai I
R ) 7 .
nhanh clia dd thi ham 6 y = —— - Hay xic dinh chiéu

dai ctia tam lu6i quay ma bac An can cho cong viéc theo
don vi mét (két qud lam tron dén hang phan muoi).
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Dip in: (0] [1] |
Lai giai.
T N IO
5 ©0 cc duong tiém can ding la z = 2, tiém can ngang y = 1 nén do thi

D6 thi ham s6 y =

nhan diém 7(2;1) lam tam doi xing.
Dong thoi, phan gidc clia cidc goc tao bdi cic dudng tiem can cia do thi la dy:y = 2 — 1,
dy: y = —x + 3 1a cac truc doéi xiing ctia do thi.

T+ 7
Yy (C)'y_x 2
A
M
B
N
o) T
D
C

Goi A(x;zf;) €(C) (x> 2).

Theo tinh chat doéi xitng, suy ra I ciing 1a tam ctia hinh chi nhat ABCD, dy, dy 1an lugt 14 duong
trung truc ctia AB, AD.

T+ 7
r— _
r—2 |#? — 4z — 5|
e Khoang cach d(A,d;) = = ;
V2 V2| —2|
+x+7
Z - 2
_ —4 13
e Khoang cach d(A,dy) = x\/; = |I\/§’ x—i—2| |
x p—

Goi M, N la trung diém ctia AB, AD thi Sagcp = 4Samin = 30, hay

4AM - AN =30 & 4d(A,dy)- d(A,dy) =30
_|x2—4x—5|‘|x2—4x+13|:30
V2[r -2 V2lz -2
& |2 —dx— 5| |0® — 4o+ 13| = 15(x — 2)°
& |a? —4x —5]- |2? — 4z 4+ 13| = 15 (27 — 42 + 4)
[ (2® — 42 —5) (2® — 4z 4+ 13) = 15 (2® — 4z + 4)
_(w2—4x—5)(:p2—4m—|—13):15(x2—4m+4)'

-

(t—5)(t+13) =15(t+4) (1)

Dat t = 22 — 4z, t > —4, ta dug
a x Z, t Z —4, ta dugc (t—5)(t+13) = —15(t + 4). (2)
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7 3v61
7525—7\/_(106.&)
e Gidi (1) ta dugc
t—7+3 61
2 2
1
Véi t :—+£th1:p —4x:z+ﬂ

x ~ 6,38 (thoa man) = y ~ 3,05

Giai ra ta duge )
x ~ —2,38 (loai).

2 2
o Giai (2) ta dugc
2) ' 3v61l 23 )
t = T — ? (thoa man)
2 1 2
VTR PP Y

xr ~ 4,05 (thoa) = y ~ 5,38

Giai ra ta ducc ]
x =~ —0,05 (loai).

Suy ra chiéu dai ctia ho nuée 1a 2d(A, ds) ~ 9,1.
DD An: | | oo U

Cau 6. Mot nhém mat ma hoc dua ra thit thach “Banh xe s6”. Nguoi
choi can chon ra 7 s6 phan bigt tit tap hop S = {1;2;3;...;9} va xép
vao 7 6 tron gom mot 6 tam O va sau 6 A, B,C, D, E, F xung quanh @
nhu hinh vé. Mat ma dude md néu ba bo ba s6 nam trén ba duong chéo

di qua tam 1a (4,0, D), (B,0, E), (C,0, F) déu lap thanh cap s6 cong
theo thit tir d6. Gia st nguoi choi chon ngau nhién 7 s6 tit tap S va xép
ngau nhién vao cac vi tri. Goi a 1a xac suat dé mat ma duge mé. Gia tri e

clia — bang bao nhiéu?
a

Dap an: | 6 -
Loi giai.
S6 phan tit ctia tap hop S 1a 9.
Khong gian mau la s6 cach chon 7 s6 tit 9 s6 va xép vao 7 vi trf phan biét.

n(Q) = AJ = 181 440.

Goi bién ¢6 K: “Mat ma duge md”.
Theo gia thiét, cic bo ba trén dudng chéo lap thanh cap sé cong, suy ra s6 ¢ tam O 1a trung binh
cong clia hai s6 & hai dau miat:

A+ D =20
B+ E =20
C+ F =20.

Diéu nay dan dén cac hé qué:
e Tong 7 s6 dugc chon la ¥ = (A+ D)+ (B+E)+(C+F)+ 0 =20 +20+20+ 0 = 70.

e Dé chon dugc du 3 cip s6 (A, D), (B, E), (C, F) doi mot phan bigt va khac O sao cho tong
mdi ciap bang 20, ta can kiém tra s6 luong cac cip c6 tong biang hing s6 trong tap S.

Ta bién luan theo gié tri ctia tam O (O € S):
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e Trudng hop 1: O = 5. Téng mdi cap phai la 20 = 10. Trong tap S\ {5}, cac cap c6 tong
bang 10 1a: {1;9},{2;8},{3; 7}, {4;6}. C6 tat ca 4 cip théa man. Ta can chon ra 3 cip tir 4
cap nay dé xép vao 3 duong chéo. S6 cach chon s6 va xép vi tri:

1. Chon O =5 dat vao tam: 1 cach.
2. Chon 3 cip tir 4 cap: C3 = 4 cach.
3. Xép 3 cap vao 3 duong chéo (c6 phan biet duong AD, BE,CF): 3! = 6 cach.

4. Hoéan vi 2 s6 trong mdi cap (ddo vi tri dau mut): 2! - 2! - 2! = 8 cach.
=>n=1-4-6-8=192 cach.

e Trudng hop 2: O = 4. Téng mdi cip phai la 20 = 8. Trong tap S \ {4}, cac cip c6 tong
bang 8 1a: {1;7},{2; 6}, {3;5}. (Cap {4;4} loai, cap {0;8} khong c6 0). C6 dung 3 cdp thoa
méan. Ta phai chon ¢4 3 ciap nay. S6 cach chon s6 va xép vi tri:

1. Chon O = 4 dat vao tam: 1 cach.
2. Chon 3 cap tiu 3 cap: 1 cach.
3. Xép 3 cap vao 3 duong chéo: 3! = 6 céch.

4. Hoan vi cac dau mut: 23 = 8 cach.
=nyg=1-1-6-8 =48 cach.

o Trudng hop 3: O = 6. Tong mdi cap phai 1a 20 = 12. Trong tap S\ {6}, cac cap c6 tong
bang 12 1a: {3;9}, {4;8},{5; 7}. (Cap {6;6} loai). C6 dung 3 cap thda man. Tuong ty truong
hop 2, s6 cach xép la: = ng =1-1-6-8 = 48 céch.

e Cac truong hop khac:
— Néu O = 3 (tong cap bing 6): Chi ¢6 {1;5},{2;4} (2 cip) — Khong du 3 cap.
— Néu O = 7 (tong cap bang 14): Chi c¢6 {5;9},{6;8} (2 cap) — Khong du.
— Tuong ty véi O = 1,2,8,9 s6 lugng cap cang it hon.

Tong s6 két qua thuan lgi: n(K) = 192 + 48 + 48 = 288.

Xac suat can tim:
288 1

T 181440 ~ 630°

. 1
Vay gia tri can tim la — = 630.

Dap An: 630 ] ..o O

Q
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