Star Education Lop 9TC1
Nguyén Ting Vi- Nguyén Vinh Khang On tap cubi nam

BAI TAP TONG HOP

Bai 1. (2 diém)
2ab 2bc 2ca

a) Cho a,b,c 1a cic sb thuc duong thod a+b+c=1.Ditx = ——,y = 2= .
a+b b+c c+a

Chiing minh ring
1 1 1 1

+ + =
—Xy+yz+zx XxXy—yZ+zx Xy+yz—zx XYz

2(x+y)=3 (3/37y+ : xy2)

b) Giai hé phuong trinh

VX+Yy=6
Loi giai.
a)Tacc’)'l—l 1+1 11 1+1 11 1+1
‘x 2\a b))’y 2\b c¢)’z 2\c a
Khi do:
xyz 1 1
vt T T T 171 0N 171 1\ 1/ 1) 0
—Xy
Z x Yy 2(c+a)+2<a+b)+2(b+c)
" Xyz Xyz Xyz A e
Nhu vay: + + =a+b+c=1Db)a= Vx;b= 3y. HE trd thanh:
o —Xy+yz+zx Xxy—yz+zmx xy+yz—zx ) Vx vy He

2(a*+b%) =3 (a’b+ab?)

at+b=26
Bién d6i tuong duong phuong trinh thi nhit ta c6: (a + b) (24> — 2ab + 2b* —3ab) = 0 < ab = 8.
Véy hé phuong trinh c6 nghiém la: (x;y) = {(64;8),(8;64)} O

Bai 2. (1,5 diém) Cho céc sb x, y,z thoa x2 + y? + 72 = 2.
a) Ching minh —2 <x+y < 2.
b) Ching minh x+y+z < xyz+2.
Loi giai.
a) Taco 2xy §x2+y2 <2.
Khi d6 (x+y)? = x> +y? +2xy =2 — 2% + 2xy < 4.
Suyra -2 <x+y<2.
b) Ap dung bét déng thiic BCS ta c6:

x(1—yz)+ (y+2z)| < \/[x2+(y+z)2} [(l —yz)2+1]
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Do d6 can chiing minh:

oo [0+ <2
& {x2+(y+z)2} [(l—yz)2+1] <4
& 2(1+yz) (2—2yz+y%2%) <4
& (1+yz2) (2—2yz4y%*7%) <2
&2 -2z +y* 2+ 27— 222 +y3P <2
o 22 1133 <0 o PR < 22
Miit khéc, 4p dung bt dang thiic Cauchy ta co:

2=+ Y+ >+ > =2 < 1 = y°8 <y

Tt d6 din dén diéu phai chiing minh.

Bai 3. (1,5 diém) Xét phuong trinh x + 2025 = y, trong d6 x,y, k 1a cic sb nguyén duong.
a) Tim x,y khi k = 2.
b) Ching minh ring khi y = 3 thi phuong trinh vd nghiém.
¢) Khi y = 5 thi phuong trinh c6 nghi€ém khong? Tai sao?
Loi giai.
a) Khi k =2 ta c6 phuong trinh
x? 42025 =y? & (y—x)(y+x) = 2025
Do 0 < y—x < y+xnén taco cac cap (x,y) thoa:
(1013;1012),(339;336), (205;200), (117;108), (75;60), (53;28),(51;24).

b) Khi y = 3 ta c¢6 phuong trinh x> +2025 = 3.
k > 8 va x chia hét cho 9, dit x = 9m ta c6 m*> 425 = 3¥~* Ma m? = 0, 1(mod 3) suy ra m> +25 =
1,2(mod 3) mau thuan. Phuong trinh v nghiém.

¢) Khiy =5 tacé x> 42025 = 5K, khi d6 x chia hét cho 25 va k > 4, dit x = 5m ta c6 phuong trinh
m? +81 =52 mam? =0,1(mod3) nén 52 = 0,1(mod3), do d6 k chin. Pit k —2 = 2n ta c6
phuong trinh x> 4+ 81 = 5" tuong duong (5" — x)(5" +x) = 81, xét cac trudng hop déu khong c6

nghiém thoa. Do d6 phuong trinh vo6 nghiém.
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Bai 4. (3,5 diém) Cho tam gidc ABC nhon noi tiép dudng tron tdm O trong d6 BC cb dinh va A thay déi.
Vé dudng kinh AD, goi M 1a trung diém ctia AD. AM cat BD tai K. Puong thang qua K vudng géc BD cit
BC tai T. OM cat BD tai H va TK tai S.

a) TH cat BS tai E. Chling minh ti gidac EMTS noi tiép va ZKMS = ZEMS.

b) Ching minh ME -MA = MB?> = MC? vAE < (0).

¢) Goi Q la giao diém cta ED va ST. Chiing minh dudng tron ngoai tiép tam giac EQT va (0) tiép xuc

nhau.

d) Ching minh ring AE luén di qua mot diém c6 dinh khi A thay déi.

Loi giai.

a) M la trung di€m BC nén OM 1 BC.
Tam gidc BST c6 cac duong cao SM va BK cit nhau tai H nén H 1a truc tim, suy ra TH | BS tai E.
Tit gidc EMTS ¢6 ZTES = ZTMS = 90° nén 1 tii gidc ndi tiép.
Céc tif gidc KMBS, BMHE noi tiép nén Z/KMS = /KBS = /SME.

b) Tacd LEMB = /BST = /THK va Z/TMK = ZAMB nén ZEMB = ZAMB.
Hon ntta /BEM = ZBTS va /BT S = ZABH (so le trong), suy ra /BEM = ZABH.
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Xét tam gidc MAB va MBE c6 /AMB = /BME,/ABM = /BEH, do d6 AMAB «~ AMBE, dan t6i
MB? = MA-ME.

Ma MB = MC nén MA - ME = MC?, mat khac ciing c6 ZAMC = ZEMC nén AMAC «~ AMCE,
suy ra ZMEC = ZMCA.

T d6 ta c6 ZBEC = /BEM + /CEM = /ABC + ZACB = 180° — ZBAC, do d6 ABEC noi tiép hay
E € (0).

c) Vé tia tiép tuyén Ex clia (0O) ta chiing minh Ex ciing 1a tiép tuyén ctia (TEQ).
Tacé /xED = /EBD = /ETQ, do d6 Ex cling 1a tiép tuyén ctia (TEQ). Do d6 (TEQ) va (O) tiép
xuc nhau.

d) AE cat OM tai P.
Tacé EHS = Z/EBH = /EBD = ZOAE, suy ra OAEM ndi tiép.
Khi d6 ZOMA = ZOEA = LOAE = ZOAP, suy ra AOMA «~ \OAP, dan t6i OM - OP = OA? khong
déi, suy ra M cb dinh.

O

Bai 5. (1,5 diém) Céc sb tu nhién tit 1 dén 101 dugc viét vao bang vudng 101 x 101, mdi s6 viét ding
101 lan.
a) Goi s 1a tdng sb cot va sd dong chifa céc s6 1. Chitng minh s > 21.
b) Ching minh rang c6 mot dong hoic mot cot chia it nhat 11 sd khac nhau.
Loi giai.
a) Gia st c6 m dong va k cot chiia cac s6 1, m+ k < 20. Khi d6 s6 sd 1 chita dude nhiéu nhét trong m
dong va k cot nay 1am-k < %(m+k)2 < 101. Vb ly. Vay s = m+k > 21.
b) Gia st ngudc lai, khong c6 dong nao hodc cot nao chii 11 sd khac nhau. Goi gy 12 tdng sb dong va
s6 cot chia cdc chit sd k. Theo ciu a ta c6 a; > 21. Khi d6 a; +as + - --ajor > 2121.

Nhung néu mbi dong va mdi cot chita khong qué 10 sd khic nhau thi ta c6

ar+ax+---+aj; <202-10 =2020 Mau thuin
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