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Cau I

1. Cho cac so thuc x, v, z thda man x> —yz =1’ —zx=2>—xy=1012. Tinh gi4 tri cla bicu
thitc A=x>+y"+2°.

2. Cho céc sb thuc x, y, a, b vO1 a#0,b#0,a+b#0 thoa man diéu kién X +y =1 va
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- + ; = e Cht’mg minh réng 40" * plol = (a+b)10”

Cau IL
1. Giai phuong trinh x> +x-=2—(x+6)vx+1=0

e 18y =1+4x)°

2. Giai hé phuong trinh {~ T~ T Y
2x* +8y* =2x+y
Cau III. ’
1. Tim tat ca cac cap sO nguyén (X; y) théa man x*(x* +7)=2x+y+2)(y+2).
2. Cho a, b 1a cac s6 nguyén, chimg minh rang F=d’(h+5)—a(»’ +5) chia hét cho 30.
Cau IV. Cho tam giac nhon ABC ndi tiép duong tron (O). Goi M, N lan luot 12 trung dlem
cia BC va AC. Puong thang di ‘qua hai diém M, N cit (O) tai hai diém P, Q (v6i M nam
gitra P va N). Goi D 1a mot diém trén canh AB (v&i D khéac A, D khac B), duong tron
ngoai tiép tam giac BDP cat BC tai I (I khac B). Puong thang DI cat duong thang AC tai
K.
1. Ching minh céac diém C, I, P, K cung thudc mot dudng tron.
2. Chimg minh €5 = £&
OC PD

3. Puong thang AP cat duong tron ngoai tiép tam gidc BDP tai G (G khac P). Puong
théng IG cit AB tai E. Chirng minh réng khi D di chuyén trén canh AB thi ti s0 S 4pp

S AQE

khong doi.

Cau V. Hai ban X va Y tham gia mot tro choi. Co mot to gidy da viét 47 s6 nguyén tir 1
dén 47 va mot hop dung n vién bi. X 1a ngudi choi trudce, Y la nguoi chot sau va so hiru
hop bi. Hai nguot luan phién thye hién gach s0, moi lugt chot thi nguot chot gach di 5
s0. Sau khi X choi xong lugt cudi cung thi con lai 2 s6, hai s6 d6 chénh léch bao nhiéu
thi Y phai dua cho X bay nhiéu vién bi. Néu Y hét bi hodc khong du so bi dé dua cho X
thi X théng cudc, nguoc lai néu Y con it nhat mot vién bi thi Y théng cudc.

1. Véin =27, chitng minh rang Y ludn ¢ cach choi dé thang cudc.

2. Véin =26, chimg minh rang X ludn c¢6 cach choi dé thang cudc.



DAP AN
Cau L.
1. X' —yz=y'—zx=2"—xy=1012
X' —yz=y" —zx
& =y)+(2x—yz)=0
S (x=y)x+y+2z)=0

<
x+y+z=0

s
Tuong tutacod [ z=x
| x+y+z=0

ey
y=z
z=X

Do do

x+y+z=0

Xet truong hop x =y (trwong hop y = z, z = x thuc hién twong tu), thay vao gt ta dugc
X =xz=x"—zx=2"—x"=1012
=y —zx=g"'=x =1012
=>x(x—2)+(x-2z)(x+2z)=0

S 2x+z)(x—-2)=0

P —yz=0%#1012
zZ=X z=X=Yy :
= = =5
|:z=—2x [z=—2x=—2y Zz_xy=3%=1012<:>22=$

s 5 & 1012
4 3

U
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= P=x"+y"+2z"=2024
Xeét truonghopx +y+z=0

" X+ +22+ 2+ yz+2zx) =0
X+ +2° = (xy+yz+2x)=1012.3

=3(x’+1y°+2°)=6072 < P=2024
Vay P = 2024.

4 4
2. Tu gttaco (az+b)(x—+%]=l=(x2 +y)’
a



b 4 4
c>x4+%+y4+%=x4+2x2y2+y4

obxt+a’y' =2bx’ay (1)
& (b —ay*)=0

& bx’ =ay’

&QX = ,y o —
a+b a+b
. 204 . y2024 ) 41012 . ploi2 ) 1
= alOll blOll alOll.(a_I_b)]OlZ blOll(a_I_b)lO]Z (a"l'b)l()”
2024 2024
a X |
Vay 1011 +y1011 = 1011
a b (a+Db)
Cau II.

. P4x-2-(x+6Wx+1=0 (x=-1)
Pit a=+x+1(a20)=> x=a’-1
Tacopt: (a° =1 +(a*=1)-2=(a’+5)a
&ad-a—-a"-5-2=0
& (@' =2a-)a" +a+2)=0
&a-2a-1=0 (do @’ +a+2>0)
<a=+2+1(do a>0)
Vi a=+2+1thi x=a>-1=2/2+2
Thr lai thay thoa mén.
Vay phuong trinh c6 nghiém x=2v2+2
5 {x3+8y=1+4xy2(1) @{f +8y—4xy° =1
2x* +8y* =2x+ y(2) 2x* +8y* =2x+ y.1=(2x+y).(x’ +8y—4x")(3)
Giai (3): 2x* +8y* =2x+y.1=2x+y).(x +8y—4x")
& xp.(x* —8xy+12y°)=0
S xp(x—06y)(x—2y)=0
x=0

y=0
x=6y

| x=2y



+Xétx=0:>y=%

+Xety=0 =>x=1

, 200y =1 ] 6
+ Xeét x = 6y ta co h¢ Y ) & y= =SRE
2600y* =13y /200 /200
, 8y’ =1 ]
+ X¢ét x = 2y ta dugc ) & p=—>x=2y=1
40y* =5y 2

Thr lai ta thay 4 cap gia tri (x, y) déu thoa méan hé.

A A \ *A 1 1 1 6
V h h t h ’ h ’ 09_ . 19_ ) 190 ) ’
ay hé phuong trinh c6 nghiém (x y)e{( 2)( 2)( )(%/200 %/200)}

Cau III.
1. X+ =2x+y+2)(y+2)
bata=y + 2 ta dugc
X(x*+7)=2x+a)a
& (X +8x* +16)—(x* +2ax+a’) =16
& (X +4)° —-(x+a)’ =16
& (X +H4+x+a)(x* +4-x—a)=16 (1)
VixyeZ=x'aeZ va (> +4+x+a)(x* +4—x—a)=2x"+8 chdn va >8

(o +4+x+a),(x +4—x—a) cung dau nén 16 chi co thé tach thanh 4.4; 8.2; 2.8

_ {xz+4+x+a=4,8,2
X +4-x-a=4,2,8
Ta ¢6 bang sau:
x> +4+x+a 4 8 2
P +4—-x—a 4 p 8
X’ 0 | |
X 0 1 -] ] -1
a 0 2 4 -4 5,
'y =2 0 2 -6 4

Vay (x, ) € {(0;-2); (1;0):(=1;2); (;-6); (-, ~4)}
2. F=a(b+5)—a +5)
=b(a’ —a)—a(b’ —b)+5(a’ —a)
=(b+5) @’ —a)+a(b’—b),a,beZ



Taco: @’ —a=a(@* - =a(a’-)(a* +1)=(a-Da(a+1)(a* —4+5)
=(a=-2)a-1a(a+1)a+2)+5(a-1)a(a+])

+) (a=2)(a-1)a(a+1)(a+2) 1a tich cia 5 s6 nguyén lién tiép nén s& luon c6 1 so chia hét
cho 5, 1 s6 chia hét cho 3, 1 50 chia hét cho 2.

Ma (5, 3,2) = 1 nén tich nay chia hét cho 5.3.2 =30

+) (a=Da(a+1) 1a tich cua 3 s6 nguyen lién tiép nén c6 1 sb chia hét cho 3, 1 s6 chia hét
cho 2.

Ma (3, 2) = 1 nén tich nay chia hét cho 6
= 5.(a=1Da(a+1):30
Vay &’ —a chia hét cho 30 Vae Z

Tuong tu ta cd b°—b chia hét cho 30 Vhe Z
Vay F chia hét cho 30 Va,beZ.

Cau IV.

0

A
Q

S

Goi O’ 1a tam duong tron ngoai tiép tam giac BPD.

\

a) Tt giac ABPC ndi tiép (O) = PCK =180° — PCA= ABP
T giac BDIP ndi tiep (O’) = PIK =180° — PID = PBD = ABP
= PCK = PIK

Ma C, I 14 hai dinh ké nhau nén PICK noi tiép (dpcm)



b) PICK ni tiép (cmt) = PKI = PCI (cung chan cung PI)
= PKD = PCB = POB (cung chan cung PB ctia (O))
Trong (O) c6 BOM = PCM (cung chan cung BP cua (0))
Va BMQ = PMC (d6i dinh)
= ABOM ~ APCM(g - 2)
_ 0B _CP 1)

QM M
Tuong tu ta c6: AOCM ~ABPM(g—g)

_ 0C _ 8P )
~ oM BM

Chia (1) cho (2) vé véi vé ta dugc:

OB BM CP CP
OC CM BP BP

(M 1a trung diém ctia BC)

Trong (O’) ¢c6 PBI = PDI hay PBC = PDK
Lai c6 PCB=PKD (cmt)
= ABPC ~ADPK (g - g)

= PC PK PK  CP
PB PD PD BP

. OB PK( CP
Vay QC—PD( )( dpcm)

¢) Trong tam gidac ABC c6 MN la duong trung binh
= MN// AB
= PQ// AB

= d(0,AB)=d(P, AB) (trong do d(P, AB) la khoang cach tu P dén AB, twong tu voi
d(Q, AB))

Syp  0,5.4ADd(P,AB) AD

S.r 0,5.4Ed(Q,AB) AE

AD AP
AG 4B

AE CP
AEG ~ ACPB(g — 0) = — =
(g-9) G- BC

Ching minh dugc AADG ~ AAPB(g-g) =

AD BC
AE AB

Do A, B, C ¢6 dinh = M, N ¢6 dinh = P ¢6 dinh




BC AP
= ;
AB CP

khong doi

AD 55 » 3
= — khong doi
AE

= Sarp khong doi (dpem)

AQE
Cau V.
1. Véin=27 thiso biY giit 1a 27 va c6 chién thuat dé Y thang nhu sau

+ MOi 1an X x06a 5 s6 bat ki thi Y x6a 5 s6 bé nhat con lai, tro choi ctr tiép tuc va Y s€
thang.

+ Giai thich: Moi ngudi dugc x6a 5 s6 nén X s& duoc choi 5 luot, Y duoc choi 4 luot. Vi
Y s€ x0a nhirng s0 be nhat co thé nén chac s€ co nhirng s6 saubi1xoa 1, 2, 3,4, ..., 19,20

(s0).
Nhu vay 2 s0 con lai sau khi thue hién tro choi xong s¢ nam trong tap
{21;22;23; ... ;46; 47}

Ma hién s0 ndy 16n nhat 13 47 — 21 =26 tirc 1a Y s& luon con it nhat 27 — 26 = 1 vién nén
Y thang cudc.

2. Véin =26, X co chién thuat dé thang nhu sau:

+ O lugt dau tién X x6a 5 s0 sau: 22, 23, 24, 25, 26

+ Chia 47 -5 =42 s0 con la1 vao 21 nhom sau: (1; 27); (2; 28); (3; 29);...; (21; 47) cac
nhom nay déu co hi¢u gitra so 16n va s6 be 1a 26

+ Clr moi luot Y x6a 5 S(f) thudc 5 nhom khac nhau thi X g((’)a 5 s6 con lai cia 5 nhom do,
truong hop Y x6a ca 2 s6 cua 1 nhom thi X cling x6a 2 s6 cua 1 nhom khac.

Nhu vay 2 s6 cudi cing ludn cung 1 nhom, ching c6 hiéu 1a 26.

Vay X thang cudc.



