BO CONG AN BAI THI PANH GIA
MA BAI THI CA1 TUYEN SINH PAI HQC CONG AN NHAN DAN NAM 2023
PE THI THAM KHAO Phan tu luan: TOAN
(Pé thi c6 01 trang) Thoi gian 1am bai: 90 phut (khong ké thoi gian phdt dé)

Cau I. (2 diém)
1) Tim gia tri nho nhat ciia ham sé y = x> —6x° +5 trén doan [-1;2].
—4x+12

2) Cho ham sé y=— c6 dd thi l1a (C), dwong thang d:y=2x+m. Chung
X+

minhrang d cét (C) tai hai diém phan biét véi moi gia tri cua tham s m.
Cau ll. (2 diém)

1) Tim s6 phtrc z thoa mén z—27 =2 +15i.

2) Tim nguy&n ham ciia ham s f (x) = 23X—+2
, X®+3X+2
cau l11. (2 diém)

1) Trong mit phang toa d6 Oxy, cho diém 1(1;2) va duong thang d :3x -4y +10=0.
Viét phuong trinh duong tron (C) c6 tam | va tiép xtc voi duong thang d.

2) Trong khéng gian Oxyz, cho duong thing d :%:yT—l :Z_—_;' va mit cau
(S):x*+y*+12* —2x+62-6=0. Viét phuong trinh mat phang (P) chtra duong thang d
sao cho giao tuyén cia (P) va (S) 1a duong tron c6 ban kinh nho nht,

Cau 1V. (2 diém)

1) Cho tap hop A={1,2,...,20} gom 20 s6 nguyén duong dau tién. Lay ngau nhién
hai s6 phan biét tir tap A. Tim Xac suat dé tich hai sé duoc chon 1a mot sé chia hét cho 6.

2) Cho hinh chép S.ABC c6 day ABC la tam gidc can tai A, BAC = 120°,
AB = AC=a. Tam giac SAB wvubng tai B, tam gid&c SAC wubng tai C, goc gitta hai mat
phang (SAB) va (ABC) bing 60°. Goi H Ia hinh chiéu vudng goc ciia diem S I1én mét phang
(ABC). Chirng minh rang HB vudng géc AB va tinh thé tich khéi chép S.ABC theo a.

Cau V. (2 diém)

X2 sin x

—dx
XSIn X + C0oS X

1) Tinh tich phan | =

O | N

2

2) Cho céc so thuc duong X,y thay doi théa man: log, (x+ y)+1= Iogz%+ X2
y
Y SIS SR 1 1
Tim gia tri nho nhat cta bieu thuc P =—+—..
>y
-------------------------- 2] D [
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HUGNG DAN GIAI VA PAP AN
Dﬁ THAM KHAO PANH GIA TUYﬁN SINH PAT HOC CAND NAM 2023

GIAO VIEN: TRUONG VAN TAM

Ciu L. ( 2 diém)

1. Tim gia tri nho nhat ciua ham s y= x* —6x* +5 trén doan [—1;2] .

Loi giai
Tacod y' =3x" —12x.
. , x=0€e[-1;2]
Khido )y =0&3x"-12x=0& .
x=4¢[-1;2]

Ham sb da cho lién tuc trén doan [—1;2] va y(—l)=—2,y(0)=5, y(2)=—11 nén suy ra

miny = y(2)=—11.

112

—4x+12

] ¢6 @6 thi (C) va duong thang d : y =2x+m. Ching minh ring d cit
X

2. Cho ham s6 y=

(C) tai hai diém phan biét véi moi gid tri ciia tham sé m .

Loi giai
Phuong trinh hoanh d6 giao diém cua d va (C) la _4x—_:_112:2x+m. (xz—l) (1)
X
:>—4x+12:(2x+m)(x+1)(:)2x2+(m+6)x+m—12:0. (2)

Xét phuong trinh (2) ta c6

A=(m+6) —42.(m—12)=m’ +4m+132=(m+2) +128>0,VmeR

Suy ra phuong trinh (2) luén ¢ hai nghiém phén biét véi moi m € R.

Lai ¢6 2(—1) +(m+6)(—1)+m—12=—16=0, ¥m R nén phuong trinh (2) ¢6 hai nghiém

phan biét, khac —1 véi moi m e R.

Do d6 phuong trinh (1) ludn c6 hai nghiém phén biét voi moi m , tirc 1a duong thiang d ludn cit

dd thi (C) tai hai diém phan biét véi moi m € R.

Cau II. (2 diém)

1. Tim s6 phirc z thoa man z—2z=2+15i.
Loi giai
Gia sir s6 phitc can tim 1a z=a +bi, v6i a, b€ R. Suyra z=a—bi.

Theo dé ta c6 z—2z=2+15i < a+bi—2(a—bi)=2+15i & —a+3bi =2 +15i

Trang 2




—a=2 a=-2
= g .
3b=15 |[b=5

Vay s6 phtc can tim 1a z=—2+5i.

. 3x+2
2. Ti én ham ctia ham s ==
im nguyén ham cta ham so f(x) 1312
Loi giai
3x+2 4(x+1)—(x+2) 4 1

Taed S = T2 at2)  xt2 a1

4 1 4 1
Suy ra ff(X)dx:f{x—kZ_x—l—l dx=fx+2dx—fx+1dx:41n|x+2|—ln|x+1|—|—C.
Luu y: Ta c6 thé dung “dong nhat thire” nhu sau:
Giasit /()= x+2 A4 B _ A(x+2)+B(x+1) _(4+B)x+(24+B)
(x+1)(x+2) x+1 x+2 (x4+1)(x+2) (x4+1)(x+2)
A+B= A=-1 _
Khid(’)tacé{ i 3 @{ .Suyraf(x): 1—1— 4 .
244+B=2 B=4 x+1 x+2

Céu IIL. (2 diém)

1. Trong mit phang toa dd Oxy, cho diém 1(1;2) va duong thang d :3x—4y+10=0. Viét phuong
trinh dudng tron (C ) c6 tam [ va tiép xtic voi duong thang d .
Loi gidi
Khoang cach tir diém / dén duong thang d 1a d (I,d) = w =1.
31 (—4)
Duong tron (C) tam / va tiép xuc v6i duong thing d c6 ban kinh R :d(l,d)zl nén co

phuong trinh 1a (x — 1)2 + (y — 2)2 =1.

2. Trong khong gian véi hé truc toa dd Oxyz, cho duong thiang d : %: —= 3 va mit cau
(8):x*+»*+2z°—2x+6z—6=0. Viét phuong trinh mit phang (P) chira dudng thing d sao cho
giao tuyén cia (P) va (S ) 12 duong tron ¢ ban kinh nho nhat.
Loi gidi
Taco x*+y’ +2° —2x+62-6=0% (x—1) +y* +(z+3) =16, suy ra mit cau (S) c6 tam

1(1;0;—3) vaban kinh R =~/16 = 4.
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Duodng thing d di qua diém 4(0;1;3) va nhén Z:(l;l;—2) lam vecto chi phuong nén c6

x=t
phuong trinh tham s 1a {y =1+1¢ .
z=3-2¢

Goi H 14 hinh chiéu vudéng goc cua / 1én duong thang d :>H€d:>H<t;l—|—t;3—2t)
= IH=(t—1;1+41;6—21).
Taco IH Lu, < IH .u, =0 1(t—1)+1(141)-2(6-2t) =0 =2. Suyra H(2;3;—1).

Ta tinh duge JH =+/1> +3° +2> =14 <R nén H nim trong mit ciu (S). Do d6 d cit (S)

tai hai diém phan biét (xem hinh v& minh hoa).

Goi K 1a hinh chiéu vudng goc cta I 1én (P). Khi dé taco IK < IH =~/14 .

Do d6, ban kinh duong tron giao tuyén ciia (P) va (S ) la

r=NR —IK> =& —IK* >4 —[H* =2
Dau "="xayra & K=H .
Khi d6, mit phang (P) di qua diém H(2;3;— 1) va nhan IH = (1;3;2) lam vecto phap tuyén nén

c6 phuong trinh 18 1(x —2)+3(y—3)+2(z+1)=0& x+3y+2z—-9=0.

Cau IV. (2 diém)

1. Cho tap hop 4 = {1;2;3;...;20} g6m 20 s6 nguyén dwong dau tién. LAy ngiu nhién hai sb phan biét tir
tap hop 4. Tinh xac suat dé tich 2 sb duoc chon 1a mot s6 chia hét cho 6.
Loi giai
Chon hai s6 phan biét tir tap hop 4 ¢6 C5, =190 céach.
Suy ra s6 phan tir cia khong gian mau 1a n(Q) =190.

Goi X 1a bién cd: "Tich 2 sb duoc chon 1a mot s6 chia hét cho 6 .
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Nhan thay rang trong tap hop 4 ¢6
+3sdchiahétcho61a6;12; 18 va 17 sb khong chia hét cho 6 1a cac sb con lai.
+ 7 s6 chia hét cho 2 va khong chia hét cho 6 1a 2;4;8;10;14;16;20.
+ 3 56 chia hét cho 3 va khong chia hét cho 6 1a 3;9;15.
TH1: Chon cé hai s6 déu chia hét cho 6 ¢6 C; =3 cach.
TH2: Chon mét sb chia hét cho 6 va mot sb khong chia hét cho 6 co C;.Cll7 =51 cach.
TH3: Chon hai s6 khong chia hét cho 6, trong d6 c6 mot sd chia hét cho 2 va mét sb chia hét cho 3
c6 C,.Cy =21.
Suy ra n(A):3+51+21:75.

751

Vay ta co P(A) =To0 " 38"

2. Cho hinh chép S.ABCD c6 diy ABC la tam gidc can tai A, BAC =120° vi AB= AC=a. Tam
gidc SAB vuéng tai B, tam gidc SAC vuéng tai C, goc giita hai mit phiang (SAB) va (ABC) bang 60°.

Goi H 1a hinh chiéu vudng goc cia diém S 1én (ABC ) Chung minh rang HB vudng goc v6i AB va
tinh thé tich khoi chop S.4BC theo a.

Loi giai

60°|

Ta c6 H 13 hinh chiéu cia S 1én (ABC) nén SH J_(ABC):> SH | AB.

AB 1 SB (gt)

Luac do taco
AB 1 SH (cmt)

= AB L (SHB) ,ma HB C (SHB) nén AB 1 HB. (dpcm)

Chting minh tuong tu ta c6 AC L HC . (xem hinh v€ minh hoa)
(SAB)N(ABCD)= AB
SHB) L AB .
Ta c6 (SFE) = ((S4B),(4BCD)) = (SB, HB)= SBH = 60°.
(SHB)N(SAB)= SB
(SHB)N(ABC)= HB
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Dién tich tam gidgc ABC 1a S, ;0 = %.AB.AC.sinﬁ? = %.a.a.sin120° =

Xét tam gidc ABH vuéng tai B taco BH = AB.tan BAH = a.tan 60° = av/3 .

Xét tam giac SHB vuong tai H tacd SH = BH .tan SBH = a~3.tan 60° =3q .

a2\/§ \/§a3
3a= .

1
34 4

Vay thé tich khdi chop S.ABC 1a V; . = %.SAABC.SH =

Cau V. (2 diém)

3
1. Tinh tich phan f % sinx dx .
xsinx + cosx

Loi giai

dx

™ T
2 2 2 .
x*sinx X“sinx -+ xXCcoSx—Xxcosx
Taco | ——————dx=
0

xsmx+cosx xsinx +cosx

xsinx+cosx xsin x + cosx

™ m

. 2 2
x(xsmx—!—cosx)—xcosxdx:fxdx f xcosx -

0 0

o%m\ﬁ

J

L
=

2
Trong d6 [ = fxdx: =
0

SR

:1n|xsinx+cosx

xsin x4+ cosx

s
xcosx . ]d(xsinx+cosx)
xsinx+cosx )

>
Xét tich phan J =
| Sneos

=In zsinz—f—cosz —1n|0sin0+cos0| = lnz—lnl = lnz.
2 2 2 2

2 .
L

Vaytaco | ——m
xXSinx -+ cosx 8 2

o%w\:}

/ / /
4 7 - ! . . . .
Luu y: Ta co (xsmx+cosx) :x.smx+x.(smx) +(cosx) =SINnX+XCOSX—SINX = XCOSX.

2

2. Cho hai s6 thyc duong x, y thay doi thoa méan log, (x+ ) + o log, %%— x*. Tim gia trj nho nhat
y
R 11
cua bi€u thte P=—+—-.
X y

Loi giai

2
Ta co 10g2(x+y)+£:10g2%+x2 <:)10g2(x+y)+£:logzx2 +log, y —log, 2+ x’
y y
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< log, <X+y)—10g2y+£+1:10g2x2 +x7 <:>log2x+—y+x+—yzlogzx2 +x*. (1)
Y Y y

: 1 . . . \
Xétham so f(t)=t+log,7, tacod f/(t):1+tl_2>0 voimoi 1> 0. Do dé ham so f(¢) dong
n

bién trén (0;400). (2)
Tu (1) va (2) suyra x+y:xz(:nc—i—y:xzy(:)y(xz—l):x(:)y: 2)6 -
y X =
o1 () 2 2
Licdotacs P=—+—=—+ L =42 2> ¥ = _2-202-2.
Xy X X X X
2

, . 2
Dau "="xayrakhi ¥*== o x*=2ox=%42 (dox>0)= y= }
y xz ( ) y \/E—l

CHUC CAC EM ON TAP VA THI TOT !
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