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Bai 1. (2,0 diém)

2x’ =3y’ =47
Cho ba s6 thyc x, y, z théa man dong thoi cac didu kién: %/2x2 +3y°+422 =2+ 2 +316.
xyz >0
I S I 1 1
Tinh gia tri cua biéu thtc P =—+—+—.
X y z

Bai 2. (2,0 diém)

Xét phuong trinh bac hai ax” +bx+c¢=0 (1) Trong d6 a, b, ¢ 1a cac sb nguyén duong. Biét rang cac diéu kién sau duoc

thoa mén: phuong trinh (1) ¢6 nghiém; sé6 @2020b chia hét cho 12; sé ¢’ +3 chia hét cho ¢+ 3. Hay tim gi tri 16n nhat
cla tdbng a+b+c.

Bai 3. (2,0 diém)

Tim s6 nguyén a nho nhét sao cho bat déng thirc x* +2x* —4x +a > 0 dung v6i moi s6 thuc x.

Bai 4. (3,0 diém)

Cho tam giac nhon ABC ndi tiép dudng tron (0) c6 AB > BC. Mot duong tron di qua hai dinh 4, C cua tam giac
ABC 1an luot cit cac canh AB, BC tai hai diém K, N (K , N khéc cac dinh cua tam giac ABC ) Gia sir duong tron
(0) va dudng tron ngoai tiép tam giac BKN cit nhau tai giao diém thir hai 1a M véi M khac B. Ching minh ring:

a) Ba duong thing BM, KN, AC ddng quy tai diém P.

b) Tt gidc MNCP nbi tiép.

¢) BM* —PM* = BK - BA— PC- PA.

Bai 5. (1,0 diém)

Cho hai s6 4, B ¢6 2020 chir s6. Biét rang s& 4 c6 ding 1945 chit s6 khac 0 bao gom 1930 chit s6 ngoai ciing vé bén trai
va 15 chit s6 ngoai cung vé bén phai, sé B c6 dung 1945 chit s6 khac 0 bao gdm 1930 chir s6 ngoai ciing vé bén trai va 24
chir s6 ngoai ciing vé bén phai. Ching minh ring UCLN (A4; B) la mot s6 co khong qua 1954 chi sb.



LOI GIAI CHI TIET
Bai 1.
Tir gia thiét thir nhét, ta suy ra x, v, z laba s6 ciing déu. Ma xyz >0 nén ca ba sd x, V, Z déu 1a sé duong. Bay gio, dat
2x’ =3y’ =4z’ =k (k>0) thitaco:

3 3 3
2x2+3y2+422=2x NEVAN. =k(l+l+lj
X y oz X y z

Ma: 2+ 412+ 416 = 3/i+3/i+3/ﬁ=m(gl+i}
X Yy z X y z

Do @0, gia thiét thir hai ctia bai todn c6 thé dugc viét lai thanh

3k(l+l+1J=34k(l+l+lj.
X y z X y z
1 1

x 1
Tu day, ta dé dang suyra P=—+—+—=—.
x y z 2

Bai 2
Tur gia thict, ta suy ra a, b 1a cac s6 c6 mot chir so.

Vi ¢’ +3 chia hét cho ¢+3 nén(c+3)(c’ —3c+9)—(c’ +3) =24 chia hét cho c+3 (2)

Do phuong trinh (1) ¢6 nghiém nén biét thirc cua n6 khong am, tirc b* —4ac >0 (3).

Do a2020b chia hét cho 12 nén b chia hét cho 4 va a +b+1 chia hét cho 3 (4)

Do b chia hét cho 4 va b nguyén duong nén b =4 hoic b=8.

o Véib=4 taco ac<4 (do(3))va a+2 chiahétcho 3 (do (4)). Két hop véi (2), ta tim dugc cac cap (a;c) thoa
man la (I;1), (I;3) va (4;1).

e Voib=8 ,tacd ac<16 (do (3)) va a chia hét cho 3 (do(4)). Két hop vdi (2), ta tim dugc cac cip (a;c) thoa
man la (3;1), (3;3), (3;5), (6;1) va (9;1).

So sanh cac két qua, ta thiy a +b+c 16n nhat 1a 18, dat dwoc khi ¢ =9, b=8 va c=1.
Bai 3.

1 2 2 .
Cho x:E,tadu’qc a—%ZO,tfxc aZ%.Mé a lasonguyénnén a>2.

Mit khac, véi a=2,taco x* +2x° —4x+2=x"+2(x-1)>>0,VxeR.
Vay a =2 chinh 13 s6 nguyén nhoé nhét thoa man yéu cau dé bai.

Bai 4.



a) Vi tam giac ABC khong can tai 4 nén AC,KN cit nhau, va AC,BM phai cit nhau. Goi P la giao diém cia BM
va AC . Taco

ZCPM = /APB =180° — ZABP— /BAP
= (180° — ZKBM )+ (180° — ZCAK ) —180°

= /Z/MKN + ZCNK —180° =360° — ZCNM —180°
=180" - ZCNM

Suy ra tir giac CNMP noi tiép. Tir day, voi cha y cac ti giac ACNK, ABMC ndi tiép, ta c6
ZCNP=/ZCMP = ZCAB = ZCAK = ZBNK .
Ma hai goc CNP va BNK & vi tri d6i dinh nén ba diém K, N, P thang hang. Vay AC,BM va KN dong quy tai P .
b) Theo ciu a), ta da chimg minh tir gidic MNCP ndi tiép.
¢) Goi (I),(J) theo thir tw 1a duong tron ngoai tiép cac tam giac 4AKC, BKN .

V& céc tiép tuyén Bx, By theo thir ty ciia (J),(0). Tacd £xBN = ZBKN = ZNCA . Ma hai goc niy & vi tri so le trong
nén ta ¢c6 Bx||AC. Ma JB 1 Bx nén BJ 1L AC. Tuong tu, ta cing ¢c6 LYBA=/BCA=/NCA=2/BKN nén
By|| KN, dan &én BO L KN .

Mit khéc, theo tinh chit dudng ndi tdm hai dudng tron thi vudng goc véi day cung chung, ta c6 O L BM,1J L KN va
Ol 1. AC .Do d6 BJ || OI (cung vudng goc v6i AC ) va OB || IJ (cung vudng goc voi KN ) nén ta giac BOLJ 1a hinh
binh hanh. H¢ qua 1a OJ di qua trung diém BM (tinh chit duong trung truc), nén OJ chira dudng trung binh tam giac
BIM . Suyra OJ || IM ,ma OJ L BM nén IM 1 BM .

K¢ cac tiép tuyén BS va CP dén duong tron (7) nhu hinh v&. Ap dung dinh Iy Pythagoras cho cic tam giac vuéng BIM
va PIM ,BIS va PIT ,tacé

BM? —PM* =(BI’ = IM*)—(PI’ - IM”) = BI’ = PI' =(BS” + IS* ) - (PT” + IT”).

Ma IS =IT nén BM’> - PM?* = BS* - PT"* (1).



D@ thay céc cap tam giac BSA va BKS,PAT va PTC dong dang (g-g), ta suy ra
BS*=BA-BK, PT*=PC-PA. )

Tir (1) va (2), tasuyra BM> —PM?> =BA-BK — PC-PA.

Bai 5.

Tir gia thiét, tasuyra 4=10"-a+b va B=10" -c+d vdi a,c 1ahai sd c6 1930 chir sb, b 1as6 co 15 chir sd va d co
24 chir s6.

Pit x = UCLN (4; B) thitacé aB—cA chia hét cho x, thic ad —bc chia hét cho x. (1)

: . . d
Ta s& chimg minh ad —bc khac 0. That vy, gia st ad = bc , khi do ta co < = -
a
) , 01930 ) . .
Do a va c 1a hai s6 cung ¢6 1930 chif s0 nén _<10W =10. Trong khi d6, vi d 1a s6 c6 24 chir s6 va b 13 s0 ¢6 15
a

23

>10. Suy ra %>10>£,méuthu5n. Vay ad —bc #0.

chit sO nén — >
b a

1015
Vi ad —bc khac 0 nén tir (1), ta suy ra |ad —bC| > x . Mit khac, ta lai co

e ad<10"".10** =10"*, tc ad c6 khong quéa 1954 chit sd.
e bc<10°.10"° =10"%b, tac be co khong qua 1945 chit sb.

Do d6, véi cht y |ad —bc| < max{ad,bc}, ta suy ra |ad —bc| 1a mot s6 nguyén dwong c6 khong qua 1954 chit s, tir d6

x 12 mot s6 c6 khong qua 1954 chit s6 (dpem).
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