SO GD&DPT NGHE AN KY THI CHON HQC SINH GIOI TINH LOP 9 CAP THCS
NAM HQC 2021 - 2022

" DE CHINH THUC

Mén thi: TOAN - BANG A ‘
Thoi gian: 150 phiit (khong ké thoi gian giao dé)

Cau 1. (3.0 diém)
a) Chimg minh rdng v&i moi so nguyén » khong chia hét cho 5 thi #* —1 chia hét cho 5.
b Tim tat ca cdc so nguyén td a.b.c.d.e thoa man a* +b* +c* +d* +e* = abede.
¢) Tim cac s6 nguvén duong a.hthoa man a(ab+1)ia’ +bva b(ab+1)§b2 —a.

Cau 2. (7.0 diém)

a) Giai phuong trinh (x+1)Vx+2 +(x+6)Vx+7 =x* + Tx +12.

S . |x* +2)* -3xy+x-2y=0
b) Giai h¢ phuong trinh {
1.\" +1=4y

Cau 3l (7,0 (7](’"?)

Cho cac s6 thuc khong am a.b,c théa man a+b+c<3.Tim gia tri nho nhét cua

o2 : ] 1
biéu thuc P = ,l s,
a+b” b +c° c"+a

Cau 4. (8,0 diém)

Cho dudng tron (O) va ddy cung BC b dinh (BC khac duong kinh). Diém A thudc
cung lon BC sao cho tam giac ABC nhon va 4B < AC. Puong tron (/) ndi tlep tam giac
ABC tlep xuc voi cac canh BC, 4B lan luot tai D, E. Duong thang AD cit dudng tron )
tai diém thir hai 1a M; BM cit dudng tron (/) tai diém thir hai la O; BI cat DE tai P.

a) Chung minh tir giac IPQM ndi tiép.
b) Chimg minh BME = DMP.
c) Duong tron di qua C tiép xic véi A7 tai I cat BC tai H va cét (O) tai diém thi
hai la K. Chimg minh khi 4 di dong trén (O) thi dudng thang HK luén di qua mot diém
c6 dinh.

Cau 5. (1,0 diém)

Trong mdt hoat dong ngoai khéa cé 20 gido vién va 80 hoc sinh dén tir nhiéu
noi tham gia. Biét ring mi gido vién quen véi it nhét 65 ngudi va mdi hoc sinh quen
v6i t6i da 12 nguoi (Quan hé quen duoc xem la ¢ tinh 2 chiéu: Ngudi A quen ngudi
B thi ngudi B ciing quen ngudi A). Ban té chirc xép ho thanh 41 nhém. Héi ban tb
chirc c6 thé xép sao cho nhém nao ciing ¢6 2 ngudi quen nhau khéng? Vi sao?
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NGAY 21 THANG 3 NAM 2022

Cau 1.

a) Chiting minh ring véi moi s6 nguyén n khéng chia hét cho 5 thi n* — 1 chia hét cho 5.

b) Tim tht ca cac sb nguyén t6 a, b, ¢, d, e thda man a? + b* + c* + d* + e* = abede. (1)
¢) Tim cac s6 nguyén duong a, b théa man a2 + b | a(ab + 1) va b* —a | b(ab+1).

@ L gidi.

a) Taco

nt—l=n-Dn+D)R*+)=mn—-Dn+1)n—-2)(n+2)+5n—1)(n+1).

Vin—2n—1,nn+1n+21a5 sbnguyén lién tiép nén phai c6 1 sb chia hét cho 5. Ma
n khong chia hét cho 5nén 5 | (n — 1)(n+ 1)(n — 2)(n+ 2). Tt day tacé 5 | n* — 1.

b) Theo ciu a) véi p 13 mét s6 nguyén té khac 5 thi p* =1 (mod 5).
Goi X sb cac sb bang 5 trong cac s6 a, b, ¢, d, e. Ta xét cac trudng hop sau:

v Néu X =0 thi VIjy=1+1+---+1=5=0 (mod 5), con V Py khong chia hét cho
5, mau thuln.

¢ NéuX =5thia=b=c=d=e=5. Thilai, ta thiy théa man.
v Néul< X <4thi V Py chia hét cho 5 va
VIy=5—-X#0 (mod 5),
ta c6 mau thuln.
Két luén, bb sb nguyén td duy nhét thod mén dé bai la (a.b, ¢, d,e) = (5.5, 5,5, 5).
¢) Ta bién déi gia thiét nhu sau

a®+blalab+1)=a®>+b|ba®+b) —alab+1)=0*—a

Tuong tu b* —a | b(ab+ 1) — a(b? — a) = a* +b, do d6 |a® + b| = |b* — al.
Ta xét hai truong hgp sau.
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« V6i %+ b= b? — a ta bién d6i phuong trinh nay nhu sau

Ad+b=bV-asdd-0VP+a+b=0
& (a+b)(a—b+1)=0
sSb=a+1via+b>0.

Tir day thay vao gia thiét ta thiy déu théa man.

v Véia?+b = a— b tacda® > avianguyén duong. Do dé a = a® + b+ b* > a nén
truong hop nay loai.

Két luén, tit cd cac cip (a,b) théa man 1a (¢,t + 1), v6i ¢ 1a s6 nguyén duong bt ki.
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Céau 2.
a) Giai phuong trinh (z +1)y/z +2+ (z +6)\/z + 7 = 22 + Tz + 12.

2 %, .x
e n . x4+ 2y —3zy+x—2y=0
b) Giai hé phuong trinh 1_ y T
24+ 1 =4y
@ L3i giai.
a) DKXD: z > —2.
Phuong trinh da cho tuong duong véi:
(z+1) (\/;1:—|- 2 — 2) + (z +6) (\/a:-i— T 3) =224 228
Nhan lién hdp ta thu dugde

r+1 x+6

e =@+,

tire 1a
r = 2 (TMDK)
x+1 5 z+6 4 (%)
=z *
vVer+24+2 Vr+T7T+3
Xét phuong trinh (). Ta théy:
0< x+1 B -+ 2 1 <.1?+2
JZ F24+2 ~E+242 JEF2+2 2
0< z+ 6 - z+6
vVz+7+3 2
Do d6, VT, < l;— 2 4 & ; € & 44 = V P,y. Nén phuong trinh nay v6 nghiém.

Vay, phuong trinh ban dau c6 nghiém duy nhét » = 2.

b) Phuong trinh (1) tuong duong véi: (z —2y)(xz —y)+x—2y = 0, hay (z—2y)(z—y+1) = 0.
« Trudng hop 1. z = 2y. Thay vao phuong trinh (2) ta dude 4y + 1 = 4y, hay y = %
Tir dé = = 1.
« Trudng hgp 2. = = y — 1. Thay vao phuong trinh (2) ta dude (y — 1)% + 1 = 4y.
Giai ra dudc y = 3 + /7.
Voiy=3+Tthiz =2+ V7.
Voiy=3—+Tthiz=2—- V7.
Vay, hé phuong trinh ¢6 nghiém (z,y) = (1, %) ,(2+V7,3+V7),2-VT7,3-V7).
]
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Cau 3. Cho cac s6 thuc khéng 4m a, b, ¢ thda man a + b+ ¢ < 3. Tim gia tri nhé nhat ctia bi€u

thi
c 1 1 1

B 0‘2—|—b2+b2—}—02+02+a2'

& L3i gidi.
Gia st ¢ 14 s6 nhé nhéit trong 3 sb a, b, ¢. Khi 6 0 < ¢ < min{a, b}, ta duge bt ding thiic sau

1 1 1 1 1 1

: o - — 4+ — — > - 5 + R
2 2 2 2 27 2 2 2 2
e O R T TS

Pi=

Tadatl_a+2J—b+ thiz,y>0vaz+y=a-+b+c<3,baitoan tré thanh.

Tim gi4 tri nhé nhét cta biéu thic

e b g bt 1 (z+y? 1 (@+y) 1 (z+y)°
Sty 22 y? 9 224y 9 2 9 y?
Ty
. §+;+2+1 5 ;17+y +1 .l+y +1
9 T .Y 9 y o 9 \y = 9
y T

Pitt = — + 2 > 2 két hop bat ding thitc AM — G ta cé

y =
T 7 2\ 1 [, 3t t 2\ _ 1 10
== . [P L= | == |4 1 —-(44+3+1+2
Q9<+++t>9(+++2+)9(+++)9
A .7 . 2 A 2 10 A M) 2 . 3 3
Vayglatr;nhonhatcuaP:g.DaubangxayrakhJ(a,b,c): 0,5 5 vacac hoanvi. M
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Cau 4. Cho dudng tron (O) va diy cung BC ¢b dinh (BC khac dudng kinh). Diém A thudc
cung 16n BC sao cho tam giac ABC nhon va AB < AC. Pudng tron () ndi tiép tam giac
ABC tiép xtic véi cac canh BC, AB lan luot tai D, E. Dudng thing AD cat dudng tron (1) tai
diém thi hai 1a M ; BM cat duong tron (I) tai diém thi hai la Q ; BI cat DE tai P.

a) Chiing minh tit gidc 7 PQM ndi tiép.
b) Chiing minh BME = DMP.

¢) Pudng tron di qua C tiép xtic véi AT tai I cit BC tai H va cit (O) tai diém thi hai la K.
Ching minh khi A di déng trén (O) thi dudng thing H K luén di qua mét diém cb dinh.

@ L giai.

a) Vi BD la tiép tuyén cta () nén ta c6 BD> = BQ.BM (1).
Theo hé thiic luong xét AIBD vudng tai D, dudng cao DP ta c6 BD* = BP.BI (2).
Ti (1) va (2) tasuy ra BP.BI = BQ.BM nén tit giac I PQM ndi tiép. Bai toan dugc chitng
minh.

®



b)
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Vi tit gide T PQM nbi tiép nén

180—@_90 MIQ

MPT=MQI = .

Vi @ 1a géc bu véi géc chan cung QM nén ta cb

e

e o A.[I — —_— — —
MEQ@ = 180 — TQ =904+ MPI=IPD+ MPI=MPD.

Ma ﬁQ\E — MDE = MDP vi cting chan cung M E, do 46 AMQE ~ AMDP(g.g) suy ra

—— —

BME = DM P. Bai toan dudc chitng minh.

Goi T 14 giao ctia AI véi (O) va goi J 14 tAm ngoai tiép (CKI).
e C , — — —
g — 220 A0 ;LACB = BCT +ICB =TCI.
Do d6 ATCI can tai T nén TC = T, tuong tu ta dudc 71 = TB.
Vi TT 1 tiép tuyén ctia (J) ma T1 = TC nén TC ciing la tiép tuyén ctia (.J).
Goi H' la giao cia TK v6i BC tacd TH'.TK = TC? = TI? Vi ATCH' ~ ATKC(g.g) nén
H' thudc (J) ma H' thuéc BC do do H trung H'.
Vi B,C va (0) cb dinh nén T ¢b dinh, do d6 HK luén di qua diém cb dinh 7. Bai toan
dudc chiing minh.
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Cau 5. Trong mét hoat d6ng ngoai khéa c6 20 gido vién va 80 hoc sinh dén tit nhiéu noi tham
gia. Biét rang mdi gido vién quen véi it nhat 65 ngudi va mbi hoc sinh quen véi ti da 12
ngudi (Quan hé quen dudc xem la ¢6 tinh 2 chiéu: Ngusi A quen ngusi B thi ngudi B ciing
quen ngudi A). Ban t§ chitc xép ho thanh 41 nhém. Héi ban t6 chite ¢ thé xép sao cho nhém
nao ciing c6 2 ngudi quen nhau khong? Vi sao?

@ Lsi giai.

Gia st BTC c6 thé xép dugc thdéa man yéu ciu dé bai. Do c6 20 gido vién, nén cé it nhét
41 — 20 = 21 nhém khéng cé gido vién. Vi vy, trong m&i nhém nay phai c6 it nhit 1 ciip hoc
sinh quen nhau. Do dé, s6 ciip hoc sinh quen nhau it nhét 13 21 cip.

Theo gia thiét, mbi hoc sinh quen tbi da 12 ngudi, nén sb lugt hoc sinh quen gido vién khéng
vugt qua:

80-12 —2-21 =918 (lugt) . (1)

Lai tit dé bai, vi méi gido vién quen it nhit 65 ngudi, nén mbi GV quen it nhét 65 — 19 = 46
hoc sinh. Do do, so lugt gido vién quen hoc sinh khong it hon:

46 - 20 = 920 (luot). (2)
Tir (1) va (2) ta 6 mau thuan.
Vay, BTC khéng thé xép dugc. m



