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SO GIAO DUC VA PAO TAO KY THI HQC SINH GIOI LOP 9 CAP THANH PHO
THANH PHO HO CHI MINH KHOA THI NGAY 17.3.2021
Maén thi: TOAN
PE THI CHINH THUC Thoi gian 1am bai: 120 phat
(Pé thi gom 01 trang) (Khéng ké thoi gian phdt dé)

Bai 1. (3 diém)

Cho hai s6 a, b thoa man diéu kién a-b=1

Tinh gia tri cua biéu thuc: P=a* —4ab’ +3a’h* —a’b—-3a’b+b*
Bai 2. (3 diém)

Giai phuong trinh: x*(2—x)* =3(1-x)-5
Bai 3. (4 diém)

Cho tam giac ABC vuéng tai A c¢6 dudng phan giac trong BD (D € AC ). Puong tron (BCD) cét
canh AB tai E. Chung minh AE+AB=BC.

Bai 4. (3 diém)
Cho bdn s thyc a, b, ¢, d thoa diéu kién a” + b +¢* +d* = 4. Ching minh bat dang thirc:
(a+2)b+2)>cd
Bai 5. (4 diém)

Cho ttr giac ABCD (AB khong song song v6i CD) ndi tiép duong tron (0) va M la diém chinh
gita cia cung nho AB. Cac ddy MC, MD cit AB lan luot tai cac diém F, E.

a) Chimg minh tir giac CDEF ndi tiép.
b) Goi I 1a giao diém cta MC va MD. Goi J 14 giao diém ctia MD va AC.
Chting minh: 1J song song voi AB.
¢) Puong thing IJ cit AD, BC, CD lan luot tai cac diém P, Q, K.
Ching minh: KP.KQ=KIL.KJ
Bai 6. (3 diém)
Cho phuong trinh x>+ax+b=0 (1) vdi a, b 1a cac tham sé nguyén. Gia st phwong trinh (1) c6
mot nghiém la 2 — \/g i
a) Tim a, b.
b) Chirng minh rang 4 = (2 + \/g)ﬂm +(2- \/g) 221 1a mot s6 nguyén va A chia hét cho 4.

HET
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Bail. (2diém)

Cho hai s6 a, b thoa man diéu kiena —b = 1.

Tinh gia tri cia biéu thirc: P = a* — 4ab?® + 3a®b® — a’b — 3a*b + b*.

Livi gidi.

a—-b=12a=b+1

P =a* — 4ab® + 3a*b* — a’b — 3a*b + b*

= (b+1)* —4(b + 1)b* + 3(b + 1)2b% — (b + 1)°b — 3(b + 1)%b + b*

= b* + 4b% + 6b% + 4b + 1 — 4(b* + b®) + 3(b* + 2b° + b2) — (b* + 3b® + 3b? + b)
—3(b® + 2b + b) + b*
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Bai 2. (3 diém)

Giai phwong trinh: x2(2-x)2=3(1—x)2-5 (1)
Le&i giai.

Cdch 1:

e x(x2—4x+4)=31—-—x)* -5
Sxt—4x3 +4x2=3(x*—-2x+1)—5
= x* —4x3+4x* —3x2+6x—3+5=0
Sxt—4x®+x2+6x+2=0

S xF—-2x—-2)(x*—-2x—-1) =0

& x=1EVE hofe r=TFVZ

Cich 2

patt =1 —x

=t—1=—x

(1) trér thanh:

(t—1)2(t+1)>=3t2—-5

= (t2—1)2 =3t -5
=t2=1)2-3t24+5=0

> (2—1)2—3(t2—1)+2=0

St =1=1hedct*—1=2

=t = +VZhoict = +V/3

=x=1++v3 hoicx=1+V2
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Bai3. (4 diém)

Cho tam giac ABC vudng tai A c6 duwong phan giac trong BD(D € AC). Buong tron
(BCD) cat canh ARB tai E. Chimng minh AE + AB = BC.

L gidi.
Vé DH L BC(H € BC)
Vi BD la phan giac ABC
= AB = BH

Tir giac BEDC noi tiép ;
= DEC = DBC = EBD = DCE B H
= DE =DC

Ma AED = ACD

= AAED = AHCD (ch — gn)

=2 AE = HC

= AB + AE = BC.

Bai4. (3diém)

Cho bén sd thuc a, b, ¢, d thoa diéu kién a® + b? + ¢? + d? = 4. Chirng minh bét dang
thire sau: (a + 2)(b + 2) = cd.

Lo gidi.

(a+2)(b+2)=cd

=2ab+4a+4b+8 = 2cd
S2ab+4a+db+d+a’+bi+ct+d*—2cd =0
(@ +b*+2ab)+4a+b)+4+(c*+d*—2cd) =20
e(a+b)+4(a+b)+4+(c—d)? =0

& (a+ b+ 2)? + (c — d)? = 0 (Hién nhién diing)

Vay, ta c6 diéu phai chirng minh.
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Bai5. (4 diém)
Cho tir gidc ABCD (AB khéong song song véi CD) ndi tiép dwdng tron (0) va M 1a diém
chinh giira cung nhé AB. Cac day MC, MD cat AB lin lwot tai cic diém F, E.

a) Chirng minh tir gidc CDEF ndi tiép.

b) Goi I 1a giao diém ctia MC va BD. Goi J la giao diém cua MD va AC.
Chirng minh: [ song song viai AB.

¢) Pwong thang If cat AD, BC, CD lan luot tai cic diém P, Q, K.
Chimg minh: KP.KQ = KI.K].

Lo giai.

a) Chirng minh: twr gigac CDEF ndi tiép:
Ta c6: MEF = EDB + EBD
= ADM + ACD

= ACM + ACD = DCM
= Tir giac CDEF néi tiép.

b) Chibng minh: 1]/ JEF :
Co: EDB = ADM = IE"]
= Tir giac IJDC ni tiép.
= MJI = MCD }
Ma tir gidc EFCD noi tiép = MEF = MCD
= MJI = MEF = EF//1] (dong vi)
L") G&EFIZEEEI[IEH'KE KQ = K] K[
Do tir gidc I/ DC néi ti€p = KI. K] = KC.KD (1)
C61]//EF =DPQ = DAB = 180° — BCD (it giac ABCD néi tiép)
= Tir giac PQCD néi tiép.
= KP.KQ = KD.KC (2)
Tir (1) va (2) = KP.KQ = KD.KC = KI.K].
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Bai6. (3diém)

Cho phuong trinh x2 + ax + b = 0 (1) véi a, b la cic tham sd nguyén. Gia sir phwong
trinh (1) c6 mét nghiém 1a 2 — /3.

a) Timavab.

b) Chirng minh ring 4 = (2 +v/3)
cho 4.

Lo giai.

a) Thay truec ti€p 2 — V3 vao ta thu duoc
(a+H(2-V3)+b-1=0
Via,b nguyén néna = —4,b=1.
b) Dé chirng minh dwoc phwrong trinh (1) ¢6 2 nghiémx, =2 —/3,x, =2+ /3
Ta cé theo dinh ly Viete: x; +x, = 4
xx; =1
Ta sé chirng minh bai todn téng quat hon: 4, = x{' + x3 nguyén véi moi n tur nhién
va chia hét cho 4 v&i moi n 1é bang phwong phap quy nap toan hoc.
Dé thdy, véin = 1van = 2thi A, A, nguyénva A, 4.
Gia sir dung téin = k, khido

221 4 (2= v3)™"*" 1a mot s6 nguyen va A chia hét

xk+1 4 ks
= (xf +25)(x; +x;) — 2,20, (xF + x571)
Theo gia thiét quy nap, x¥ + x¥ nguyén, xy~! + x¥~! nguyén.
= A,, nguyén v&i moi n tw nhién.
GiastrA, : 4dungtoin = 2k — 1, khidoé
Ifk'l‘l +x§ﬁ!+l
= (x7* + x3) (1 + x2) — 2020 (x5 + x2571)
= 4(xF* + x3¥) — (x#*-* + x3*-1) : 4 (theo gia thiét quy nap)
= A, : 4 ding voi moi n lé.
Vay, A, = x]' + xJ nguyén véi moi n tw nhién va chia hét cho 4 véi moin 1é.
Theo bai toan trén, A,,,, 1a s6 nguyén va chia hét cho 4.
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