SO GIAO DUC VA PAO TAO PE THI TUYEN SINH LOP 10 THPT CHUYEN

BINH THUAN NAM HOC 20222023
) ) ) Mon thi : TOAN (Chuyén)
DPE CHINH THUC Thoi gian lam bai : 150 phiit

Céu 1. (2,0 diém)
Giai phuong trinh : 63/2x+5+4v/x+2 =3x+20
Cau 2. (1,0 diém)

Hai ban An va Binh dang so vé€ s0 lugng nhitng vién bi ma hai ban hi¢n co.
An ndéi voi Binh rang :”’Néu ban cho t61 mot s vién bi tir ti ctia ban thi to1 s€ co
sO vién b1 gap 6 lan s6 vién bi ciia ban. Con néu t61 cho ban s6 vién bi nhu thé, so6
A 1t O R pe A ea 1sa 1 AL s ,
vién bi cua ban s¢€ bang 3 sO vién bi cua t61”. Ho1 s6 vién bi it nhat ma ban An c6
thé c6 l1a bao nhiéu ?
Cau 3. (2,0 diem)

a) Tim nghiém nguyén cua phuong trinh : x* + x> -y’ -y +4
b) Cho ba s6 nguyén duong a,b,cthda man o> +5* = ¢>. Chirng minh rang abc: 60

Cau 4. (1,5 diém)

Cho a,b,cla céc sb thuc duong théa man a+b+c<3. Tim gid tri nho nhat
1 2024
2

cua biéu thuc P= ——+
a +b " +c° ab+bc+ca

Ciu 5. (2,5 diém)

Cho duong tron tAm O ndi tiép tam giac ABC,tiép xtic v6i cac canh 4B, AC
lan luot tai Dva E. Goi 714 tim dudng tron ndi tiép tam gidc ADE
a) Chung minh 4,7,0 thang hang va I thuc duong tron (0)
b) Cac phan giac trong clia cac goc Bva C cat duong thang DE lan luot tai M
va N. Ching minh tr giac BCMN ndi ti€p va tam gidc BMC vuong
Ciu 6. (1,0 diém)
Nguoi ta viét cac sb nguyén 1,2,3,4,5,6,7,81€én cac dinh ciia mQt bat giac 16i
sao cho tong cac s6 & mdi ba dinh lién tiép khong nhoé hon k, véi k nguyén
duong. Tim gié tri 16n nhat cta &



DAP AN

Céu 1. (2,0 diém)

Giai phwong trinh : 6v/2x+5 +4y/x+2 =3x+20(1)
Piéu kién x> -2. Ta ¢

()| (2x+5)-6v2x+5+9 |+ (x+2)-4/x+2+4|=

o (V2x+5 3) (Vx+2 2)2:{\/_“)2;: 23<3x=2(tmdk)

Vay x=2
Céu 2. (1,0 diém)

Hai ban An va Binh dang so vé so lwgng nhirng vién bi ma hai ban hién
c6. An néi véi Binh rang :”Néu ban cho t6i m§t so vién bi tir tii ctia ban thi t6i
s€ ¢0 s0 vién bi gap 6 lan so vién bi ctiia ban. Con néu t6i cho ban s6 vién bi

K K _en_3s = U B S P 2e K __en R {
nhu thé, so vién bi cua ban s€ bang ESO vién bi cua toi”. Héi so vién bi it nhat
ma ban An c6 thé c6 1a bao nhiéu ?

Goi 86 bi ctia An ¢ 13 x, 0 bi cia Binh ¢6 14 y va k 12 s6 bi thay d6i ma An dang
néi dén (x,y,k e 0%)

Theo gia thiét ta c6 hé phuong trinh * (v=6)(1) = 11 (3)
x—k=3(y+k)(2) 3k

S& vién bi it nhat ma ban An co thé ¢6 ung véi xnho nhat , ma x, v,k e 0*nén tu
(3)tasuyra k=3;y=11=x=45

Vay s bi it nhdt ma ban An c6 thé c6 1a 45 vién bi
Cau 3. (2,0 diém)
¢) Tim nghiém nguyén cia phwong trinh : x* +x* -y’ -y +4

2
e (F+y+1)x’ -y)=(-1)4=4(-1)(do x* + y+1+x* =y =2x" +1>0)

2 2
x4+x2—y2—y+4=0<:>(x2+;J —(y+lj =—4



X Hy+l=-1 X ry=-2 2x* =2 x ==l
Thl: = = =

x’-y=4 x’—y=4 x'—y=4 y=-3
‘+y+1=4 +y=3 =+1

Th2: Ty = Ty < g
¥ —-y=-1 ¥ -y=-1 y=2

Vay nghiém nguyén cta phuong trinh la (x;y)=(1;-3),(-1;,-3),(1;2);(-1;-2)
d) Cho ba sb nguyén dwong a,b,c théa min o +b> = ¢>.Chirng minh ring
abc:60

*)Ta c6 ahodc b chia hét cho 3 = abci3.a va b cing khong chia hét cho 3
Suy ra a +b°chia cho 3 du 2 (vi s6 chinh phuong chia cho 3 du 0 hoic 1)

= ¢*chia cho 3 du 2, mau thuin véi s6 chinh phuong chia cho 3 du 0 hodc 1. Do
do a va b cung khong chia hét cho 3 khong xay ra . Vay abci3(1)

*) Ta co6 ava b cung chan = ab4 = abc'4
Néu a va b cing 1¢ suy ra c¢la s6 1¢ mat khac s6 chinh phuong 1é chia 4 du 1

Do d6 o*,b*chia cho 4 ¢6 du 1a 1 suy ra ¢>chia cho 4 du 2 diéu nay mau thuan véi
s6 chinh phuong chin chia 4 du 0 (a® +5> =14 s6 chén), do 46 ava b cung 1&
khong xay ra

Trudong hop ava b khong cung tinh chan 1€ va do a,4c¢6 vai trd nhu nhau nén ta gia
st alasochanvablasole

Ta co b*,c>chia cho 8 du 1 (vi s6 chinh phuong 1¢ chia 8 du 1)
Suy ra ¢ —b*chiahét cho 8 = -b* =a* 8= aid = abci4(2)
*) Ta c6 ahodc b chia hét cho 5= abi5= abci5

ava b cung khong chia hét cho 5 suy ra «*,5*chia cho 5 du 1 hodc 4 (vi s6 chinh
phuong chia 5 du 0 hodc 1 hodc 4)

Suy ra a” +b*chia cho 5 du 0,2 hodc 3= ¢*chia cho 5 du 0,2 hoac 3
Mt khac sb chinh phuong chia cho 5 du 0 hodc 1 hoac 4
Do d6 ¢*i5=ci5= abci5 (3)

Ta ¢ abechia hét cho 3,4,5 ma BCNN(3;4;5) = 60 = abc: 60



Cau 4. (1,5 diém)

Cho a,b,cla cic s6 thue dwong théa man a+b+c< 3. Tim gia tri nho
1 2024
2

nhat caa bi€u thire P= —+
a +b +c- ab+bc+ca

1 2 2022
+

Taco: P=—5—F5—+
a +b"+c° ab+bc+ca ab+bc+ca

1 4 2022
SR INE T
a +b " +c° 2ab+2bc+2ca ab+bc+ca

(1+2) L 2022 2022

> > > 22+ =675
(a+b+c) (a+b+c) 9 3
3

1n

=675 a=b=c=1
Ciu 5. (2,5 diém)

Cho duwdng tron tim O ndi tiép tam gidc 4BC, tiép xic véi cac canh
AB, AC1an lwot tai Dva E. Goi 713 tAm dwdng tron ndi tiép tam gidc ADE



¢) Chirng minh 4,7,0 thing hang va I thuc dudng tron (0)
*Ta cd AD = AE (tinh chat hai tiép tuyén cit nhau)
= AADE can tai A suy ra ZADE = ZAED = 2 /IDE =2 /IED(vi DI, EI la hai phan
giac cua géc ADE, /AED) = AIDE can tai I nén ID = IE
Ta c6 AD = AE(cmt),ID = IE(cmt),0D = OE (= R)
Suy ra 0,1, 4 etrung tryc cia DE, suy ra 4,/ ,Othéng hang va 04 | DE
*Do OA 1L DE = ZIDE + ZDIO =90°va ZIDA+ ZIDO =90°ma /IDA= /IDE

Nén «DIO = ZIDO = AIDO can tai O
Suy ra OI =0D = Ithudc duong tron (O)
d) Cac phan giic trong ciia cic goc Bva C cit dwong thing DE 1an luwot tai
M va N. Chirng minh t&r gidc BCMN ndi tiép va tam gidc BMC vudng

Ta c6 : ZMOC 1a gbc ngoai cia ABOC

ZABC ZACB 180°—ZBAC
R T

= ZLMOC = LOBC+ LOCB =



Ta cO AADE can tai A nén ZAED = /MEC = 180°-2B4C

(2)
Tir (1) va (2) suy ra ZMOC = /MEC = EMCO 14 tt giac ndi tiép
= ZEMO = ZECOmMa ZECO = ZBCO(COla phan giac cta goc C)

Nén ZEMO = /OCB = /NMB = /NCB = BCMN la tr giac ndi tiép
Ta ¢ ti gidc EMCONOI tiép = LOMC = ZOECma ZOEC =90°
Nén Z0MC =90°= /BMC =90°. Vay ABMC vuong tai M

Céu 6. (1,0 diém)

Nguoi ta viét cac sb nguyén 1,2,3,4,5,6,7,81én cac dinh ciia mgt bat giac
16i sao cho tong cac s6 & mdi ba dinh lién tiép khong nhé hon &, véi k nguyén
dwong.Tim gia tri l6n nhat caa %

*) Xét x, ={1;2;3;4;5;6,7;8},i = 1;81a céc sb & 8 dinh cua bat giac theo mét thir tu nao
d6. Theo gia thiét ta co :
X +x,+x, 2k

+x,+x, 2k
R R &(6=1+2+3<k<6+7+8=21)

Xo+x +x,2k
Cong vé theo vé cac bat phuong trinh trén ta duoc :

3(x 4+ X, ot X, )> 8k = 3.362 8k & k< 13,5

Do ke [*nén k<13. Ta cAn ching minh & =13khong thoa mén dé bai
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X6

Gia st x, =1khi d6 x,,x,khong thé nhan s 2 hoic sb 3, tuong tu ta cd x,,x,
khong thé nhan s 2 hodc s6 3 vi tong 3 dinh lién tiép bé hon 13 , tir d6 suy
ra s6 2 va 3 dugc danh sb vao cac dinh x,;x,;x, , dong thoi s6 2 va 3 khong
nam lién tiép trén hai dinh x,,x,hodc x,,x, vi khi d6 x, =8va x, =8, diéu nay
v6 1y vi ¢6 hai s6 8

Do do ta c6 hai truong hop x, =2,x, =8,x, =3hodc x, =3,x, =8,x, =2.ta cd cac
sO con lai 4,5,6,7 & dién vao cac vi tri x,,x,,x,,x,. Tacd x, +x, +x, > 13V

X +x+x, 213

Suyra x, +x,212,x, +x, 2 12 = x, + x, + x, + x, > 24

Ma 4+5+6+7=22<24diéu nay mau thuan. Do d6 khong ton tai & =13
Trong truong hop k =12ta d& dang dua ra cach danh s6 nhu sau :
x=Lx,=5x,=6x,=2,x;,=4,x,=7,x,=3,x, =8

Vay gia tri 16n nhét can tim cua k1 k=12



