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— Thoi gian lam bai: 150 phiit, khéng k& thol glan glao dé.
Dé thi cé 01 Irang.

Céu 1 (2,0 didm).
2x+y 2y+z _2z+x
4 5
) Cho a.b 14 cdc sé thye dwong khéc nhau thoa mén a—b =+v2025-b? —v2025-a?. Tinh gi4
tri bidu thire 4 =a® +5°.
Céu 2 (2.0 diém).

a) Cho x.y.z 12 cdc sd thyre thda man . Chimg minh x4y =z.

2) Cho p 1a mét s6 nguyén 16; a, b 1a cac s6 nguyén duong thdéa mdn =+-—=1 vd a+b chia

QI
S

hét cho p. Chimg minh s LW 4.

p
b) Chimg minh ring tdn tai s6 nguyén duong 7> 100 sao cho 2" +3” +6” —1 chia hét cho 2026.

Cau 3 (2,0 diém).
a) Giai phuong trinh /x+1+ V4 - x = J9+ 2x.

b) Tim tAt ca c4c gid tri m nguyén dé phuong trinh x* —2(m—3)x+m’ —4m—6=0 (m la tham

x +x2-4

s8) c6 hai nghiém x,,x,sa0 cho P= nh4n gi4 trj nguyén.

X +X,

Ciu 4 (3,0 diém). Cho dudmg tron (O;R) va dudmg thing d c6 dinh, d va (O) khong c6 diém chung.
Diém M di dong trén d. V& hai tiép tuyén MA, MB véi (O) (4, B 1 céc tiép diém), doan thing
MO cit AB tai H. Dudng thing a diqua M cit (0) tai C,D (MC < MD).

a) Chimg minh MH.MO = MC.MD.
b) Chimg minh diém A luén nim trén mt dudng tron cé dinh khi M di dong trén 4.

¢) V& duomg thing b (khéc a) di qua M, cét (O) tai E,F (ME <MF). Chimg minh ring
DE,CF,AB dong quy.

Ciu 5 (1,0 diém). An c6 10 hop dymg bi, mbi hop c6 3 vién bi. C4c vién bi dugc td bdi mot trong 5 mau:
xanh, do, tim, vang, nu; sao cho cac vién bi trong ciing hdp cé mau khac nhau va khong cé 2 h¢p
ndo ¢6 3 mau bi tuong img giéng nhau.

An n6i ring minh mudn l4y ra tir m&i hép 1 vién bi. Binh nghe thiy thé khing dinh: Sau khi
An ldy bi, chic chin sau d6 s& c6 2 hop bi ma 2 vién bi con lai trong mdi hop cé mau twong
{mg giéng nhau. Theo em, Binh n6i diing hay sai? Em hdy giai thich khang djnh cia minh.
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Puan (1). D@ bai

Cau 1.

2r+y  2y+z

22+
4 5

a) Cho z.y. z 1a cac s6 thuc théa man: . Chiing minh z + y = 2

b) Cho a.b 14 hai s thuc duong khac nhau théa man a — b = /2025 — b2 — /2025 — a2.
Tinh gia tri biéu thitc A = a2 + b?
Cau 2.
!

P
=+
a

I

\ w R A A s A A > ~ D \
a) Cho p la mot s6 nguyén to; a,b la cac so nguyén duong thoa man e lvaa+b

a-f—b_

4.

chia hét cho p. Chitng minh ring

b) Chitng minh ring ton tai sé nguyén duong n > 100 sao cho 2" + 3" + 6" — 1 chia hét
cho 2026.

Cau 3.

a) Giai phuong trinh \/z + 1+ 4 — 2 = /9 + 2z.

b) Tim tit ca cAc gia tri m nguyén dé phuong trinh 22 — 2(m — 3)z + m2 — 4m — 6 = 0 (m
B2
.1‘1 + .l"z - "J:

nhan gia tri nguyén.
T+ I

la tham s0) c6 hai nghiém z,, x, sao cho P =

Cau 4. Cho dudng tron (O: R) va duong thing d cb dinh, d va (O) khéng c6 diém chung.
Diém M di dong trén d. Vé hai tiép tuyén MA, M B véi (O) (A, B 1a céc tiép diém), doan
thdng MO cit AB tai H. Dudng thing a di qua M cit (O) tai C, D (MC < MD).

a) Chung minh MH.MO = MC.MD.
b) Chitng minh diém A luén nam trén moét dudng tron cb dinh khi M di dong trén d.

¢) Vé dudng thang b (khac a) di qua M, cit (O) tai E, F (ME < MF). Chitng minh rang
DE.CF, AB dbng quy.
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Cau 5. An c6 10 hop dung bi, mbi hop c¢6 3 vién bi. Cac vién bi dudc té6 bdi mot trong nim
mau: xanh, do, tim, vang, nau; sao cho cac vién bi trong cung hép ¢6 mau khac nhau va
khong ¢6 2 hép nao ¢6 3 mau bi tuong tng khac nhau.

An néi rang minh mubn 14y ra tit mé hop 1 vién bi. Binh nghe thiy thé khing dinh: Sau khi
An lay bi. chic chin sé c6 2 hop bi ma 2 vién bi con lai trong hép c6 mau tuong iing giong
nhau. Theo em, Binh néi diing hay sau? Em hay giai thich khing dinh ctia minh.

PHAN (2). L& giai

2z + y 2y + 2 22+

a) Cho z.y,z 1a cac s6 thuc théa man: T = g . Chitng minh
L 5}
r+y=

b) Cho a,bla hai sb thuc duong khac nhau théa man a—b = /2025 — 62 —/2025 — a2.
Tinh gia tri biéu thitc A = a? + b?
# L3 gidi.
a) Ti gia thiét, ta ¢6
10y + 5z =8z 4+ 4x -4z 4+ 10y —-3z2=0

Trit 2 phuong trinh cho nhau, ta dudc 122 — 12y =0 & 2 =y
Thay laivao hé tadudc 3z =6r & 2=2r=ax+y
VaytacOxr+y =z

b) Tacé: a — b= /2025 — b — /2025 — a? & a + V2025 — a? = b+ V2025 — b?
& a? + 2025 — a? + 2av2025 — a2 = b + 2()25 b? + 2bv/2025 — b2
& ay/2025 — a2 = by/2025 — b2 & 20250 — a* = 2025b* — b*
& 2025(a? — b?) — (a® — b?)(a? + b?) = 0 & (a® — b?)(a? + b% — 2025) = 0.
Theo gia thiét ta c¢6 a # b nén a2 + b = 2025.
Vay a? + b% = 2025.

8r + 4y = 6y + 3z 8r —2y—32=10
Yy Y <::>{ Y

i
a) Cho p 1a mét s6 nguyén tb; a, b 1a cac sé nguyén duong théa man Lt %) =1va
a
t
a + b chia hét cho p. Chitng minh rang LA =4
P

b) Chtmg minh ring ton tai s6 nguyén duong n > 100 sao cho 2" + 3" + 6" — 1 chia

hét cho 2026.
5 Ly giai.
, PP _
a) Taco = + = 1o pla+b)=ab(1).=ab:p
a )
Dén t6i a hodc b chia hét cho p. Theo gia thiét ¢6 a + b'p nén il
b:p

@
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. a b

bat - =z,- =y (z,y € N*)

D D
X 4 r—1=1 ri=2
T (1),coizy=c+ye (z-1)y-1)=1& : e’

y—1=1 y=2
\ ’ 4 l
Tu doé: (l+):;1:+y:4.
P

b) Tacd: 2" + 3" + 6" — 1 i 2 v8i moi n nguyén duong. (1)
V6i n = 1011; Theo dinh li Fermat, ta co:
6(21011 4 31011 4 61011 _ 1) = 3.21012 4 2.31012 L §1012 _6 =3+ 2+ 1—6 = 0 (mod 1013).
Ma ta lai ¢6 (6;1013) = 1 nén 21011 4 31011 4 1011 _ 1 : 1013, (2)
Tit (1) va (2) ta c6 21011 4 31011 4 61011 _ 7 : 2026.
VAy ton tai n théa man dé bai.

B cioc §

a) Giai phuong trinh vz + 1 + V4 — 2 = /9 + 2.

b) Tim tit ca cac gia tri m nguyén dé phuong trinh 2% — 2(m — 3)z +m? —4m —6 = (
2 2
2y +z53—4

nhén gia tri nguyén.
€T + €Iy z g ! guy

\ ‘ / N A
(m la tham so) c6 hai nghiém =, 2, sao cho P =

# L3 gidi.
a) Diéu kién x4c dinh: —1 < 2 <4
Binh phuong 2 vé clia gia thiét, c6: z + 1+ 4 — 2+ 2\/(z + 1)(4 — 2) = 9 + 2z
V-2 +3z+4=2+z=>-2%+ 3.11.‘ +4=2+42+4 222 +2=0
s 22r+1)=0&z=0hodcz = -3

Thit lai ta thiy ca 2 nghiém trén déu thda man

Vay phuong trinh ¢6 tap nghiém S = {0: - %}

b) Xét phuong trinh 2 — 2(m — 3)z +m? —4m — 6 = 0, (1)
Tacd A' = (m —3)2 — (m? —4m — 6) = —2m + 15.
Dé phuong trinh ¢6 2 nghiém z,, 2o thi A’ > 0 = m <

ot

?-
. ’ . 2 ’ xr '/'.':2'./_3
Theo dinh i Vi-ét, ta co: 1.4 82 = 2o —8)
T1Zo =m? —4m — 6

2R , ri+ai-4 , i
Dé biéu thic P = ary— c6 nghia thi z, + x4 # 0 & m # 3.

1 + o

(1 + 29)% — 22129 — 4 _ 4(m — 3)2 —2(m2 —4m —6) — 4 B m? — 8m + 22

Taco P = =
T1 + X9 2(m — 3) m—3

P Z A ‘ o : :
Do { i g DeN m*—8m+22:m—-3=>m*-9—-8m—-3)+7:im—3
m

=>7im-3=>m-3€{l;-1;7,-7} = m € {4;2;10; —4}.
=4

1’ A 2 . 2 ~
Do m < 33 nén m € {4;2; —4} (thu lai thoa man).

Viy tat ca cac gia tri clia m thda man dé bai la {4;2; —4}

®
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Cho dudng tron (O; R) va dudng thing d cb dinh, d va (O) khéng ¢6 diém chung. Piém
M di déng trén d. Vé hai tiép tuyén M A, M B véi (O) (A, B 1a céc tiép diém), doan
thdng MO cit AB tai H. Pudng thang a di qua M cit (O) tai C, D (MC < MD).

a) Ching minh MH. MO = MC.MD.

b) Chitng minh diém H luén nam trén mét dudng tron cb dinh khi A/ di déng trén
d.

¢) Ve duong thang b (khac a) di qua M, cit (0) tai E, F (ME < MF). Chitng minh
ré“mg DE, CF,AB déng quy.

# L3i gidi.

‘\T

a) Xét AMAC va AMDA: Chung /M
LMAC = £ZMDA

= AMAC va AMDA dong dang
MA  MD

T MCTMA
= MC-MD = MA?

Mit khéc, M A2 = MO - M H (hé thiic luong)
Do dé: MO - MH = MC - MD.

@
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b) Goi N la hinh chiéu ctia O 1én d
Léy K trén tia ON sao cho OK.ON = R?
= N, K cb dinh
Ta ¢6: OK - ON = OH - OM = tit giac M N K H ndi tiép
= H nam trén (OK) cb dinh.

c) Goi C'F giao DFE tai I, MT giao (CTD) tai L va EL giao (O) tai P
Taco: MT-ML=MC-MD = ME-MF; (ETLF) noi tiép
Vivdy: LZPCL=/PCF =/FCL=ZLEF - /TDL = £CDT = ZCPL
= LOC=LP
= 0Ll €CP (1)
Taco: ZCLM = LCDE = LFLMF
= ML//LP (2)
Tir (1) va (2) suyra OL L ML
Ma MH-MO =MT-ML = TH L MO. Tit d6 suy ra T, A, B thang hang.
Vay CF, DE, AB dbng quy tai 7.

B cius. j
An c6 10 hop dung bi, mbi hop cé 3 vién bi. Cac vién bi dudc té6 bdi mot trong nam
mau: xanh, do, tim, vang, niu; sao cho cac vién bi trong cung hép c6 mau khac nhau
va khong c6 2 hop nao c6 3 mau bi tuong ung khac nhau.

An néi ring minh mubn 14y ra tit mé hop 1 vién bi. Binh nghe théy thé khang dinh: Sau
khi An 14y bi. chic chin sé c¢6 2 hop bi ma 2 vién bi con lai trong hép c6 mau tuong ting

. gibng nhau. Theo em, Binh néi ding hay sau? Em hay giai thich khiang dinh ctia minh.

# L&i giai.

Tu 5 loai bi, c6 C2 = 10 cach chon ra 3 vién bi khac mau.

Trong 10 hop bi ban dau thi khéng ¢6 2 hép nio ¢6 3 mau tuong (ing khac nhau nén 10 hép
dé6 ¢6 tat ca 10 cach chon ra 3 vién bi khac mau.

Ti 5 loai bi, c6 €2 = 10 cach chon ra 2 vién bi khac mau.

Do dé, An c6 thé ngdm tuong ting 10 hop bi, mbi hop c6 3 vién khac mau va khéng c6 2 hop
nao c6 mau bi tring nhau véi 10 hop bi, m6i hop c6 2 vién khac mau va khong c6 2 hop nao
¢6 mau bi trung nhau. Va khi béc, An chi cAn bbc theo tuong ting dé 1a duoc.

Vay Binh noi sai.
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