PE 82
HSG TOAN 9 THAI NGUYEN 2023-2024
Bai 1 (3 diém) Cho a—b=111+47—+/7. Tinh gia tri cta biéu thuc:
P=a’-b’-6ab+2022

Bai 2 (6 diém) Cho biéu thic Q = ;ﬁg + :g -2X .%{‘;

a. Rut gon biéu thire Q
b. Tim x biét Q = 36
c. Tim x thoa man |Q|>Q
Bai 3 (4 diém) Cho phuong trinh x*—2(m+1|x+4m—m*=0 (m 14 tham s)
a. Giai phuong trinh voi m = 1
b. Ching minh rang voi moi gia tri cia m phuong trinh luéng c6 hai
nghiém phan biét
c. Tim céc gid tri ciia m dé phuong trinh c6 hai nghiém phan biét x;; x,
thoa man:
xi+2(m+1]x2—4=0
Bai 4 (5 diém) Cho tam giac nhon ABC (AB < AC) ndi tiép duong tron (O).
Goi K 12 hinh chiéu vudng goc cua A trén canh BC. E, F lan luot 1 hinh chiéu
vudng goc voi K trén cac canh AB, AC.
a. Chimg minh AEF = ACB. Tir d6 chi ra tir giac BCFE ndi tiép duong
tron.
b. Goi I 13 giao diém cta hai dudng thang BC va EF. Chiing minh rang
IK*=IB.IC
c. Puong thang IA cit duong tron (O) tai diém J (J # A). Goi D 1a tim
duong tron ngoai tiép t giac BCFE. Ching minh ring ba diém D, K, J
thang hang.
Bai 5 (2 diém)
a. Chirg minh rang néu a 1a so ty nhién khong chia hét cho 5 va khong
chia hét cho 7 thi [a*—1/(a*+15a’+1] chia hét cho 35.
b. Cho m, n, p 13 ba sé nguyén duwong théa min mn = p(m + n) va m, p
1a hai s6 nguyén t6 ciing nhau. Chting minh rang mnp 13 s6 chinh phuong.
HET




HUONG DAN GIAI
Bai 1 (3 diém) Cho a—b=111+4/7—+/7. Tinh gi4 tri cia biéu thuc:
P=a’-b’-6ab+2022
Loi giai
Tacd a—b=v11+47—\7=v (247 =7=2
P =a’—b’—6ab+2022=(a—b||(a—b/*+3ab|—6 ab+2022
=(a—b/+3ab(a—b)—6ab+2022
=2°+3ab.2—6ab+2022=2030
Vay P =2030

Bai 2 (6 diém) Cho biéu thirc Q = ;’ig + i:g -2X .“75_‘5

a. Rut gon biéu thirc Q
b. Tim x biét Q =36

c. Tim x thoa man |Q|>Q

a) bKXD x# 9; x#4; x>0
3+\/§_3—\/;_ 4x
3—vVx 3+J/x x-9)

3+x]"=[3=Vx['+4x | Vx(3—vx)
3+Vx)3=Vx] | Vx-2

Vx(3=vx) _
Tox=2

Q:

4x(3+x|
13+vx(3—Vx]

12x+4x
13+vx](3=Vx]

Vx(3—vx)
CoVx=2

Vay x=36 thi Q = 36

0 Pé[QlPQ=Q<0= 775 <0



Vix>0nénVx—2<0 = x<4=0<x<4
Vay 0<x<4 thi [Q>Q

Bai 3 (4 diém) Cho phuong trinh x*—2(m+1|x+4m—m’=0 (m 13 tham sd)
a. Giai phuong trinh voi m = 1
b. Ching minh rang véi moi gia tri cia m phuong trinh luéng c6 hai
nghi¢m phan biét
c. Tim céc gia tri ciia m dé phuong trinh c6 hai nghiém phan biét x;; x,
thoa man:
X2+2(m+1]x,—4=0
Loi giai

a) Thay m =1 vao phuong trinh ta dugc: x*—4x+3=0
Giai phuong trinh ta dugc: x; =1; x, =3
b) Ta co:
A'=(m+1P=[4m—m?|=2m*—2m+1=m*+(m—1>0 v&i moi m
c¢) Gia st phuong trinh cé hai nghi¢m phan biét X;; X, voi moi m
Theo dé bai ta co: x;—2(m+1|x,+4m—m’=0
o x;=2[m+1)x,—4m+m’
Ta lai c6: x;+2(m+1|x,—4=0

= 2(m+1|x,—4m+m°+2(m+1|x,—4=0

= 2(m+1|(x,+x,)+m°—4m—4=0
Theo Vi-ét ta c6: X,+X, = 2[m+1]

= [2(m+1)[ +m’—4m—4=0

= 3m’+4m=0 - m(3m+4)=0

m=0

= —4
m=—

3

—4 . : :
Vay m = 0 hodc m = KN thi phuong trinh ¢6 hai nghi¢m phan biét x;

X, thoa man: x;+2(m+1)x,—4=0
Bai 4 (5 diém) Cho tam giac nhon ABC (AB < AC) ndi tlep duong tron (O).
Goi K 14 hinh chiéu vuéng goc ctia A trén canh BC. E, F 1an luot 13 hinh chiéu
vudng goc voi K trén cac canh AB, AC.
a. Ching minh AEF = ,@. Tir d6 chi ra tir giac BCFE ndi tiép duong
tron.
b. Goi I 1a giao diém cua hai duong thing BC va EF. Chimg minh ring
IK*=IB.IC
c. Puong thang 1A cit dudng tron (O) tai diém J (J # A). Goi D 1a tam
duong tron ngoai tiép tir gihc BCFE. Ching minh rang ba diém D, K, J
thang hang.



(1)

Loi giai

a. Ta c6 ttr giac AEKF noi tiép vi AEK + AFK =180° = AEF = AKF
Ma AKF = ACK (vi cung phu CKF) hay AKF = ACB = AEF = ACB
Xét tir giac BEFK c6 AEF = ACB ma AEF +BEF =180°

= BEF+ACB=180°

= tir giac BEFK 1a ttr giac noi tiép

b. Do tir giac BCFE ndi tiép duong tron nén

IB IF

= AIBF AIEC (g-g) = 15 = 7o =IBIC = IF.IE

jchung
Xét AIEK va AIKF cé IKE = BAK ( phu géc ABC )
BAL = IFK (t# gidc AEKF nitiép)

Nén AIEK AIKF



IK IE
Suy ra

F - = IKIK=IEIF (2)

Tu (1) va (2) suy ra IK°=IB.IC

C.

Cach 1: Thepy b) tac6é KJ L Al

K¢ duong kinh AG cua duong tron (O)

Goi H, L 1an luot 13 hinh chiéu vudng gbéc cua D trén cac canh AB, AC

Goi D, 1a giao diém cua LD va KG.

Do IK’=IB.IC ma AKI = 90° = AJK=AJG=( 90° . Suy ra ba diém G,
K, J thang hang

R \ \ e A e e, N , EL
Do D la tdm duong tron ngoai tiép tir gidc BCFE nén ta c6 1 = B
FH

HC

FH _ EL _ KD,
HC LB D,G

Mat khac LD,//GB = =HD,//CG =HD, LCF.



Suy ra D, = D hay ba diém G, K, D thang hang
Vay bon diém G, D, K, J thang hang
Cach 2

Goi G la giao diém ctia EK va duong tron (D).

Goi H 1a giao diém cua KF va duong tron (D).

Suy ra BEG=CFH=¢ 90° nén BG, CH la dudng kinh cua dudng tron
(D).

Taco6diém H, B, E, F,C, G cung nam trén dudng tron (D) véi cac
diém D , K, L lan luot 1a giao diém cua céc cap duong théng ( BG,CH),
(BC,HF), (BF, CE)

Khi d6 theo dinh 1y Pascal ta ¢6 ba diém D , K , L thang hang.

Ap dung dinh 1y Brocard cho tir giac ndi tiép BEFC ta c6 D, K, Lvudng
goc Al

Ma KJ L Al nén ba diém D, K, J thang hang.

Bai 5 (2 diém)



a. Ching minh rang néu a 13 sb tu nhién khong chia hét cho 5 va khong
chia hét cho 7 thi [a*—1/(a*+15a’+1] chia hét cho 35.
b. Cho m, n, p 14 ba sé nguyén dwong théa man mn = p(m + n) va m, p
13 hai s6 nguyén t6 cting nhau. Chtng minh rang mnp 14 s6 chinh phuong.
Loi giai
a.Tacoéa= 1(mod5)=a*= 1(mod 5) = a*-1:5
a=2(mod 5)=a*= 1(mod 5) = a*-1:5
a =3(mod 5)=a*= 1(mod 5) = a*-1:5
a=4(mod5)=a'= 1(mod 5)=a"—1:5
= ¢*—1:5 véi moi a khong chia hét cho 5 (1)
Laicoa= 1(mod7)=a°= 1(mod 7) = a’—1:7
a=2(mod7)=a’=I(mod 7)=a°-1:7
a=3(mod7)=a’= 1(mod 7)=a®—1:7
a=4(mod7)=a’=1(mod 7) = a®—1:7
a=5(mod7)=a"=1(mod 7)=a°-1:7
a=6(mod7)=a"=1(mod7)=a’-1:7

_1)(a*+1):7 v6i moi a khong chia hét cho 7

=q°—1:7 =>(a

= [a°—1)(a*+1]+14ab(a*+1)(a*—1):7

Hay (a*—1)(a*+15a+1):7 (2)

Do (7,5) = 1 nén tir (1) va (2) suy ra: (a*—1)(a*+15a+1): 35 v&i moi a
1a s6 tu nhién khong chia hét cho 5 va khong chia hét cho 7

b. Ta c6 mm=p(m+n) = mn=pm+pn = m(n—p)=pn

n=m

g

n—p=p

n=2p

Vi (p,m) = 1 nén m=2p

ma (p,m) =1

Nén p=1. Khi d6 mnp=4 14 s chinh phuong

HET




