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IAO DUC VA PAO TAO PE THI TUYEN SINH LOP 10 THPT

TINH NINH BINH NAM HQC 2023 - 2024
) ] ] Mon thi chuyén: TOAN - Ngay’thi: 03/6/2023
PE THI CHINH THUC Thaoi gian 1am bai: 150 phut (khong ké thoi gian giao de€)

Pé thi gdm c6 06 cAu trong 02 trang

Cau 1 (2,0 diém).
a) Cho a, b 1a hai so thuc duong phan biét théa man (1 —a)(1 —b) + 2+/ab = 1. Tinh gia tri clia

biéu thirc
p-aJa-bb a . b
a-b Ja+idb  Ja-+b

b) Biét da thtrc f(x) = x® — 23X + 24 ¢6 ba nghiém phan biét a, b, c. Tinh gia tri ctia biéu thirc
Q=a3+Dhb3+cs

Cau 2 (2,0 diém).
a) Giai phuong trinh (\/x+ 23 —/x+ 7)(\/6— X + 2) =8
9

11
X+Yy+—+—=—
Xy 2

el

Cau 3 (1,0 diém). Cho a, b, ¢ la cac sb thuc duong thoa man a + b + ¢ = 6. Chirng minh
a b c
>2

+ +
JbP+1 N+l Jad+l

b) Giai hé phuong trinh

Cau 4 (3,0 diém). Cho tam gidc ABC nhon, khong can, ndi tiép duong tron (O). Goi E 1a diém
d6i xtimg ciia B qua AC va F diém d6i ximg ciia C qua AB. Puong thang BE cét duong thang CF
tal H.

a) Chtrng minh cac tr gidc AHBF va AHCE 1a tt giac noi tiép.

b) Pudng tron ngoai tiép cac tam giac ABE va ACF cit nhau tai diém thir hai 13 D. Chtrng minh
F,B,D thang hang va DA 14 tia phan giac ctia goc EDF.

c) Goi P, Q lan luot 1 tAm duodng tron ngoai tiép cac tam giac ABE, ACF. Chung minh sau diém
B, C, D, O, P, Q cung thuoc mot dudng tron tam I va giao diém (khac D) cta dudng thang AD
v6i duong tron (1) 1a trye tdm tam giac APQ.

d) Gia sir H thudc dudng tron (I). Chimg minh cac dudng thang Al DH, BC, PQ dong quy.

Cau5 (1,0 dlem) Cho p la mot 5O nguyen td.
a) Chtrng minh néu p 1é va ton tai s6 nguyen x sao cho (x2+1)ipthi(p—1): 4.
b) Chirng minh 2023p + 23P — 24 khong 1a s0 chinh phuong.
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CAau 1a. Cho a, b 1a 2 sb thuc nguyén duong phan biét théa man (1 - a)(1 - b) + 2+/ab = 1. Tinh gié tri cta
aa-bvb ~a . b
a-b Ja+db  Ja-+b

Giai
_ava-bvb-a(va-+b)+b(va-b)
- a-b
_ ava —bvb —ava +avb +bva +bvb
a-b
| VE(EB)
(Va+vb)(Va-+b) a-vb
* (1-a)(l-b)+2+ab =1< 1-b-a+ab+2ab =1
& a-24ab +b=ab = (Va-+b) = (Vab)
Vab
o | Ya-vb=vab (dhia>b) _| Ja-b
Ja—+/b =—/ab (khia <b) Jab_
Ja—+b

* Vay P =1 (khi a > b) hoic P = -1 (khi a < b)

biéu thirc P=

* P

1

Cau 1b. Biét da thirc f(x) = x% - 23x + 24 6 ba nghiém phan biét a, b, c. Tinh gia tri ctia biéu thirc
Q=ad+Db3+c
Giai

Vi a, b, ¢ 1a 3 nghiém cua f(x) nén ta c6

a’-23a+24=0 a’=23a-24

b®-230+24=0 <« {b*=23p-24

c®-23c+24=0 ¢’ =23c-24
= Q=23@+b+c)-72
Theo Viet: a+b+c=0
Dodo Q=-72

Cau 2a. GPT (Jx+23—Jx+7)(J6—x +2) =8 (%)
Giai

PK:-7<x<6

Véi dk trén thi VX +23++/X+7 = 0

Do d6 (*) < 16(\/6——x+2) :8(\/x+23—\/x+7)
o 2(\/6——x+2) = Ix+23 -Jx+7
N \/x+23—5+\/r—3+2(2—\/6——x):0
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X—2 + X—2 +2 X—2 -0

@ e —
JX+23+5 NX+7+3 (2+\/6—x)

1 2

1
= (X=-2 + + =0
( )\/x+23+5 IX+7 +3 (2+»\/6—x)
1 1 2
< X-2=0(do + + >0
( JX+23+5 JX+7+3 (2+\/6—x) )
< x =2 (t/m dk)
Vay PT d3 cho c6 nghiém duy nhét x =2
1 1 9
X+y+—+—=—
. Xy 2
Cau 2b. Giai HPT
3 1 1
—+—| X+—|=| X+— || Y+—
4 2[ y] ( yj( xj
Giai
bK:x#0;y=0
3 1 1
bata= x+— ,b=y+=
y X
9
a+b=— 1
SR c)

HPT da cho trd thanh

%+ga:ab (2)

Tu(1):b= %— a. Thay vao (2):

9.3, :a(g_a) o 9+ 6a=2a(9-2a)
4 2 2

o 4a2-12a+9=0 =(2a-3) =0

< 2a-3=0 <:>a=§ =b=3

1 3
X+—=>
w R
y+§:3 yri= (4)

= y =2x. Thay vao (4):

x=1
2X°-3x+1=0 < 1
X==
2
XxX=1->y=2

X=%—>y=l (t/m dk)

Vay (x;y) ¢ {(1; 2);(%;1}
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a b

U 3. Cho a, b, ¢ 1a céc sb thuc duong thoa man a + b + ¢ = 6. Chiing minh

C o

+ +
Jbi 41 B+l Jai+l

Giai

Ap dung BDT C6-si ta co:

b+1+b®—b+1 b®+2

Vb1 = [(b+1)(b2-b+1) <
2
T2 J2 +1 < c'+2 cadi+l <

Do d6 VT > 2,
c°+2 a-+2
+ 2b + 2c
b?+2 c*+2 a*+2
a(b? +2)—ab’ ab?
b?4+2 b? +2 b? +2

ab? 2ab? 2ab®> _ a®y2p?

2
a’+2

2

2a

- +
b +2
2a

Tacan CM: S = > 2

2a

Ta co:

§ a.(2+b+b)

2a.(b+1)

Laico: = < =
' b>+2  b*+b*+4 P Jp' 4 3

, 2.(a+b+c)
T taduocS >a+b+c-

2(ab+bc+ca) _

9 9
7.(a+b+c) 2(ab+bc+ca)

5 .
(a+b+c)2
3

9

Tacéab+bc+ca <

7.6
r A 9

Dau bang xay ra khi a

Cau 4.

62

Do do S > é =2

9
=b=c=2.Tacodpcm.
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a) AFB=ACB (d6i ximg); AHB=KHE (d6i dinh)

Ma ACB + KHE =180° nén AHBF noi tiép.

Tuong tu vo1 AHCE.

b) *AED = AHF (cung bu véi AHC) ma AHF = ABF (t&r giac AHBF noi tiép). Do d6 AED = ABF.

Mit khac AED + ABD = 180° (ABDE noi tiép) nén ABF + ABD=180°. Do d6 F,B,D thing hang.

Tuong tu E,C,D thing hang.

*ADF = ACF, ADE = ABE ma ACF = ABE (cung phu v6i BAC) nén ADF =ADE hay DA |a tia phan giac goc
EDF.

¢) * D& thay P thuéc AC, Q thudc AB.

* ADC = AFC ma AFC = ACF = 90°-BAC nén ADC=900-BAC.

Tuong tw ADB = 90°-BAC. Vay BDC = 180°-2BAC.

Lai c6 BOC = 2BAC (goc ndi tiép va goc ¢ tam) nén BDC + BOC = 1800. Suy ra tir gidc BOCD noi tiép.

* Tam giac PAB cén tai P nén APB = 180°-2BAC. Suy ra PAB = BDC nén tir giac BPCD ndi tiép.

Tuong tu ta ¢ tir giac BQDC noi tiép.

* Vay 6 diém B, C, D, O, P, Q cung thudc mot duong tron (I).

* D& CM O thudc AD. Do d6 giao diém khac D caa AD va (I) 1a O.

* Vi OP 1a duong trung truc cia AB nén OP vudng goc voi AB; OQ 1a duong trung truc cia AC nén OQ vudng
goc voi AC. Vay O la tryc tdm cia tam giac APQ.

d) D& CM dugc I 1a giao diém cua tia phan giac ciia goc BAC v6i (0). Goi M 1a giao diém ciia AI va BC thi HD,
PQ di qua M. Do d6 4 duong Al, BC, HD, PQ ddng quy tai M.

Cau 5. Cho p 1a mét s6 nguyén to.
a) Chirng minh néu p 1é va ton tai s6 nguyén x sao cho (x> + 1) pthi(p—1) | 4.
b) Chirg minh 2023p + 23P — 24 khong 14 sé chinh phuong.
Giai
a) Vip l1a SNT I¢ nén p chi c6 1 trong 2 dang:
4k +1 hoac 4k +3
Vi(x*+1) ipnénpcodang4x+ 1, hayp-1=4Kk : 4.
b) Ton tai STN x sao cho 2023p + 23P — 24 = x2
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< X2+ 1=2023p+23P-23
eo Fermat nho, ta ¢c6 23 — 23 = 0 (mod p)
=>2023p + 237 - 23 = 0 (mod p)
=>x?2+1=0(modp)=>p=4k+1

=>2023p + 237 -24 = -p + (-1)’ = 2 (mod 4)
Ma x? = 0,1 (mod 4), mau thuan

Viy 2023p + 23P — 24 khong 1a s6 chinh phuong.
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