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SO GIAO DUC VA PAO TAO KY THI TUYEN SINH LOP 10 THPT
HA NOI NAM HQC 2023 - 2024
Mon thi: TOAN (chuyén Tin)
PE CHINH THUC Thaoi gian lam bai: 150 phut

Cau | (2,0 diém)
1) Giai phuong trinh 2x+2=(5-x)~/3x—2
e LA . X+Yy+3xy=9
2) Giai hé ph trinh
) Giai hé phuong trin { © 1y =9
Cau Il (2,0 diém)
1) Cho p 14 sé nguyén té 16n hon 3. Ching minh s6 A =2*+? —g chia hét cho 21.
2)Tim tat ca cac s6 nguyén x va y thoa man x* —y* =2(x-y)* +17
Cau Il (2,0 diém)
1) Cho da thuc f(x)=x*+2x>+3x* +2022x + 2023. Chung minh f (x) khong co
nghiém hawu ti.
2) Vi cac so thyc a,b vac thoa mén (a+1)(b+1)(c+1)=(a-1)(b-1)(c-1). Timgia
tri nhd nhat cua bieu thic A =|a|+[b| +|c|.
Cau IV (3,0 diém) , 7
Cho hai duong tron (O;R) va (O R') cat nhau tai 2 diém phan biét A va B
(R <R'<00". Goi PQ la tiép tuyén chung cua 2 dudng tron (0) va (0') véi
P<(0),Qe(0'). PQNOO'=S. Qua S ké 1 dudng thang cét (O) tai 2 diém E,F va cit (O”)
tai 2 diém G,H sao cho SE < SF <SG <SH.
1) Chang minh rang OE //0'G.
2) Ching minh SA* = SP.SQ.
3) Tiép tuyén tai A caa duong tron (O) cit OO’ tai M. Tiép tuyén tai A cia duong
r 2 2
tron (O’) c&t OO’ tai N. ME ~ AB = I. Chitng minh E’Q :% va N,I,H thing hang.
Cau V (1,0 diém) ,
Trén ban c6 hai tui keo: tui th ghat coO 18 vién keo, tl]! th hai ¢6 21 vién kco.Ar) va
Binh cung choi 1 tro choi nhu sau: moi luot choi, 1 ban sé lay di 1 vién keo tir 1 tUi bat ‘k‘l
hodc la moi tdi lay di 1 vién keo. 2 ban luan phién thuc hién luot choi cuia minh.Nguoi dau
tié’n khong thy:c hién duogc lugt choi cua minh la ngu(‘)i, thua cudc, nguoi C(‘)q lai 1a nguoi
thang cugc.Neu An la nguoi 13y keo trudc, hay chi ra chién thuét choi cua An d€ An la nguoi
thang cugc.
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2. PHAN LOI GIAI

Cau | (2,0 diém)
1) 2x+2=(5-x)v¥3x-2 (PKXb: xz%)
= (2x+2)" =(5-x)"(3x-2)
= 4x* +8x+4=(x* —10x+25)(3x-2)
= 4x* +8x+4=(x* —10x+25)(3x - 2)
= 4x° +8x+4=3x>-32x* +95x - 50
= 3x®-36X° +87x-54=0

= (x—9)(x—2)(x—1):0:> x €{1,2;9}
Thu lai thu duoc: x e {1,2}. Vay xe {12}

X+y+3xy=9
) 2
X*+y =9

Dt x+y=a;xy=b(a’ > 4b)

N { a+3b=9(1)

a’-3ab=9(2)
Tu (1) = a=9-3b = (9-30b)’ -3(9-30)b=9
= 27b* + 252b% — 756b + 729 =9 = -27b° + 252b® — 756b + 720 = 0
= be{2;4;g}
3
THL:b=2 = a=3 = (xy)e{(12);(21)}
TH2: b=4 = a=-3 (loaido a*>4b.)
TH3: b:% = a1 (loai do a’ > 4b)

T cc truong hop trén = (x,y) e {(1,2);(2,1)} (Thir lai thoa man)
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Vay (x.y)e{(12):(21)
Cau Il (2,0 diém)

1) Vi p 12 s6 nguyén t6 16n hon 3 nén p 14 s6 1é nén p? +2 1asé 1¢ = 272 =2(mod3) =
272 _8i3(1)

Vi p la s nguyén 6 Ion hon 3 nén p*=1(mod3) = e 5is™ p Lg(megy) T
272 _817(2).

Ma (3,7)=1 (3). Tir (1) (2) (3) = 27 —8: 21 (DPCM).

2) x*-y° :2(x—y)2 +17.

Dit x—y=a,xy=b(a* > —4b).

Vi2(x=y) ' +17>0 = x*~y*>0 = x-y>0 = a>0.

Taco:x —y* =2(x—y) +17 = a*+3ab=2a>+17 = 17:a = a<{117} (do a>0)
THL: a=1= b=6 = (xy)<{(32);(-2-3)} (thir lai thoa mén)

TH2: a=17 = b:%(loai)

Vay (xy)e{(3.2):(-2-3)
cau 1 (2,0 dgiém)

1) Gia str da thirc f (x) €6 nghiém hitu ti.

Goi nghiém cua da thuc f (x) la % (a,bez,(ab)=1b=0).

4 3 2
Khido: [2] 12/ 2] +3[ 2] 120222 +2023=0.
b b b b

= a* +2a°h +3ab? + 2022ab® + 2023b* = 0.
= a‘:h.

Ma (a,b)=1 = b=17 3%} 23° +3a% + 2022a + 2023 = 0
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— a<0
2023:a

= ae {-1,-2023;-7;-17;-289;-119}

Thir cac gid tri a e {~1,-2023,~7;-17;-289;-119} vao biéu thuc a* +2a* + 3a? + 2022a + 2023
ta thay khdng c6 mot gié tri nao cua a dé a* +2a° +3a® + 2022a + 2023 = 0. Nhu vay khong ton
tai cac s& nguyén a,b thoa man dé bai= Gia st trén sai.Tir day ta c6 diéu phai CM.

2) Tir gia thiét ta suy ra ab+bc +ac = -1, O A=|a|+|b| +[c| , Xét
A? = a? +b? +c? + 2|ab| + 2|bc| + 2[ac| . Theo bat dang thac gid tri tuyét doi , ta co :

A? =(a+b+c) +2(|ab|+|bc| +[ac|) + 22 0+ 2[ab + bc + ac| + 2 = 4

Tur day két hop A>0 = A> 2.Dau bang xay ra nhiéu truong hop, chang han
(a,b,c)=(0,1,-1)

Vay gid tri nho nhat cia A 13 2.

cau 1V (3,0 diém)

1) Ta thay OP[|O’Q (do cling vudng géc véi PQ) = g—g = %

Ké O'GIOE (G' thuc SE) = %:%:% = 0'G'=R'= G’ thudc (O’). Lai ct:
OEF +0'HG <180° nén O’H khéng song song v4i OE. Do d6, G’ truing G = OE//O’G
(DPCM)
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2) Goi SAN(0’)=C,A.Tuong tu phan a ta ciing chitng minh dugc OC||AO’.Theo dinh li

Thales: 2¢ - 59 _ 5P = pcjAQ = SAP-SPC-SOA = ASAP~ASQA = A _SP
SA SO' SQ SQ SA

= SA? =SP.SQ (PPCM)
3, goi ME~(0)={J,E!. Vi tinh d6i xtmg nén ta c6 MB ciing 14 tiép tuyén cua (O), ta cd
AMJA ~ AMAE (g,9) vaAMJB ~ AMBE(g.9) nén ta dugc
JA_MI_MI_ B
EA MA MB EB
s EB JB ,. ., 2. 3 R R
T d6 ta thu duoc AT A tir d6 dé y rang AIAE ~ AIJBVAAIBE ~ AlJAnénta duocC

JA_JAIE_JAEA_EA JA_EN
IB IE'IB EB JB EB JB EB?

Bay gio ta s& ching minh %:% That vay, ta c6 SP?= SE . SF va $Q” = SG . SH.

Do @6 SB* = SA* = SP2.5Q? = SE.SF.SG.SH . Mat khéc, tir cau a ta s€ co :—E = g—ﬁ hay SE .

SH = SG . SF. Nhu vy, ta duoc SA? = SB? =(SE.SH)* hay SA? = SB? = SE.SH . Tir d6 ta thu
dugcC aSEA ©2aSAH (C.g.C) Va aSEB va aSBH (c.g.c). Do vay,

EA_SE_SE_EB
HA SA SB HB'

N6i cach khac, ta thu duoc % _ % . Pén day, dit HN . AB = I’. Chimg minh tuong tu
1 2 ] - ,
nhu y trén ta cling duoc % = II:IISZ . Turdo suy ra % = % vadan dén I= I’ . Nhu vay, N,

I, H thang hang.

Cau V (1,0 diém) Dau tién An s& bdc 1 vién tir tai tha hai, hai tdi ldc ndy lan luot ¢6 18 va
20 vién keo. Tai luot tiép theo, chién thuat An s& 1a néu Binh bdc nhu thé nao thi An sé& b
y hét nhu vay. Khi do ta thiy Binh s& phai bat dau bbc véi hai tai déu c6 sé chan vién keo,
hay n6i riéng, 1a con keo. Nhur vay khi dén luot An thi An hoan toan c6 thé sao chép cach
béc cua Binh, do ci tii ndo ma Binh béc thi phai con keo. Khi d6 dén luot Binh thi Binh
lai phai béc véi hai tli con s6 chin vién keo, va An van c6 thé 13p lai chién thuat nhu trén.
Trong qué trinh bdc nay, ta thay An ludn c6 thé boc keo, cho nén An khéng thé 1a nguoi
thua cudc, noi cach khac, An s& 1a nguoi thang cudc véi chién thuat nay.
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