SO GIAO DUC VA DAO TAO  KI THI TUYEN SINH VAO LOP 10 TRUNG HQC PHO THONG
DAK LAK NAM HOQC 2021-2022

Mboén thi: TOAN-CHUYEN
DE CHINH THUC Thoi gian lam bai: 150 phat, khong ké thoi gian phat dé.

Cau 1 (2,0 diém)

Cho phuong trinh x* — (m + 2)x? + 3m — 3 = 0 v6i m 1a tham s6. Tim tat ci cac gid tri cia m dé phuong trinh da
cho c6 bén nghiem phan biat xq, x5, X3, x4 sao cho x + x% + x2 + xZ — 2x;x,X3x, dat gia tri nhé nhét.

Cau 2 (2,0 diém)

1)  Giai phuong trinh: 2022v2022x — 2021 + +/2023x — 2022 = 2023.
x3—6xy—y3=
J2x+y+3+5x—y+3=—x2—-y+5

2)  Giai he phuong trinh: {

Cau 3 (2,0 diém)

1) Tim tt ca cac sb tu nhien n va k dé n* + 42K+1 13 s6 nguyén tb.
2)  Tim tat ci cAc s6 nguyén duong x,y théa man x* — x? + 2x%y — 2xy + 2y2 — 2y — 36 = 0.

Cau 4 (1,0 diém)
Cho ba s6 thic duong a, b, ¢ théa man a + b + ¢ < 2. Tim gia tri nhé nhit ctia biéu thrc:

_b@+1? c(*+1)?  a(c?+1)?
Ta2(b?+1) b2(c2+1) c2(at+1)

Cau 5 (3,0 diém)

Cho ntta dudng tron (0; R) dusng kinh AB. Lay diém C tiy ¥ trén nita duong tron d6 (C khac A va B). Goi M,N lan
luot 14 diém chinh gitta cung AC va cung BC. Hai duong thing AC va BN cit nhau tai D. Hai day cung AN va BC
cit nhau tai H.

1) Chiing minh tit gidc CDNH noi tiép.

2)  Goil la trung diém DH. Chitng minh IN & tiép tuyén ctia nita dusng tron (0; R).

3) Chiing minh rang khi C di dong trén nita dudng tron (0; R) thi dusng thing MN luon tiép xtic véi mot dudng
tron ¢ dinh

4) Tren nita dudng tron (0; R) khong chia C lay mot diém P tuy 7 (P khac A va B). Goi Q,R.S lan lugt 14 hinh

) , _ ., ., AB _BC  CA o
chiéu vuong goc ctia P trén AB,BC,CA. Tim vi tri ctia P dé tong 70 + PR + s dat gié tri nhé nhat.

Thi sinh khéng dudc sit dung tai liéu. Can bd coi thi khong giai thich gi thém.
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PAP AN THAM KHAO
Cau 1 (2,0 diém)

Dit t = x2 > 0 thi phuong trinh x* — (m + 2)x2? + 3m — 3 = 0 ¢6 bén nghiém phan biét khi va chi khi phuong trinh
t?—=(m+2)t+3m—3=0 (-) c6 hai nghiem t;,t, >0

A> 0 (m+2)?—4@Bm-3)>0
Diéu nay tuong duong v6i{s > 0 & 1 m+2>0 om>1lvam+4 (%)
P>0 3m—3>0

Véi didu kién ctia m nhu trén, phuong trinh (+) c¢6 hai nghieém t;, t, > 0. Gia st rang

X1 =Ty, Xy = =ty X3 = VT2, x4 = —\/T5. Khi do
S =x? +x2 4+ x2 4+ x2 — 2x1x,x3%4 = 2t7 + 2t — 2t4t, = 2(t; + t,)? — 6t4t,

titt=m+2 - o s mw
tit, = 3m—3 NS =20m+2)* = 6(3m p=2(m-3) +Z>

Theo hé thiic Viet thi { 2

Déu “=" x4y ra khi va chi khi m = = (thda man diéu kién (*))

[SH RG]

.o s Y 27 . 5
Vay, gia tri ctia m dé biéu thitc S = x2 + xZ + xZ + xZ — 2x,X,x3x, dat gid tri nho nhat 13 S khim =~

Cau 2 (2,0 diém)

1) DKXD:x > %. Phuong trinh da cho tuong duong véi

2022(v2022x — 2021 — 1) + (V2023x — 2022 - 1) = 0

2022.2022 + 1
v2022x —2021+1 +2023x—-2022+1

Vay: x = 1 1a nghiém duy nhét ciia phuong trinh da cho

4:)(x—1).< )=0<:>x=1
2) DKXD:2x+y+3=0;5x—y+3=0

x3—6xy—y3 =8 (1)
J2x+y+3+5x—y+3=—x*-y+5 (2)

Gia st (x; y) 1a mot nghiém ctia hé phuong trinh {

1 1 1
pt()e x4+ ()2 + (22 -3.x(-y).(-2)=0=(x—y—2) (E (x +y)? +E(x +2)2 +E(y - 2)2) =0
& x =y + 2 hodcx = —y = —2 (Khong thoa dkxd)
Vé6ix =y + 2, thé vao pt(2) ta duge

J3y+7-2+ 4y+13—3=—y2—5y—4<:»(y+1)<

Viy+4 >0 (dkdécanxicdinh) neny = —-1=>x=1
Vay: Hé phuong trinh ¢6 nghiém duy nhat (x;y) = (1; —1)

=0

3 4
+ +y+4
V3y+7-2 J4y+13+3 Y )

Cau 3 (2,0 diém)

1) Giasitn, k 1a hai s6 tu nhien sao cho n* + 4%%*1 = p véi p 1a s6 nguyen t6 hay
p= n4 + 2_22k+1_n2 + (22k+1)2 _ (Tl. 2k+1)2 P p= (nz + 22k+1)2 _ (Tl. 2k+1)2
op= (nZ + 22k+1 —n. 2k+1)(n2 + 22k+1 +n. 2k+1)
D@ p 1a 56 nguyen t6 thi ta phai c6 n? + 22K*1 —n.2k*1 = 1 nen 1 > (V2 — 1).n. 2%  hay n. 2k < 2
Tt k,n 1a cac s6 ty nhién nén ta duge n=1;k=0 lac nay n* + 42k*1 = 513 s6 nguyeén t
Vay: (k;n) = (0; 1) 1a tit c4 bo s6 can tim
2) Phuong trinh d& cho tuong duong véi (x2 +y — 1)+ (x —y)? =37 = 6% + 12 = 12 + 62
Xét hai truong hap
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x2+y—-1=6
x—y=1hodcx—y=-1

x2+y—-1=1
x—y=6hodcx—y=-—6
Vay: Cac bo s6 nguyen duong (x;y) théa man 1a (x;y) = (2;3).

*) THu: { va do x, y nguyén duong nén ta thu dugc x = 2,y = 3.

*) THa: { va he vo nghiém (x,y) nguyen duong

Cau 4 (1,0 diém) Ap dung bat ding thitic AM-GM cho ba sb duong ta co:

P> 3(b(a? + 1)? c(b?+ 1)? a(c? +1)? _ 33 (@+1)(B?+1)(c2+1)
=7 a2 +1) b2(c2 +1) c2(a2+1) abc

¥ rang

D

b

3
(@ + 1)+ 1)(c? + 1) = a®b?c® + a?h? + b2c? + c2a® + a? + b2 + 2+ 1> t2 +3Ve2 + 3Vt + 1= (VeZ + 1)
(Trong d6 abc =t > 0) do d6:

P>3W+1_3<9%+1) 35,74, [9.352_13
=T e T4 Yo/ 4 T4 473 2

(Béivi2 = a+b+c>3abc = 33\/fnén§/fsg)
Dén “=" xity ra khi va chikhia = b = ¢ = =

Vay, gi4 tri nhé nhét ciia P 1a ?
Cau 5 (3,0 diém)

1) Ti gisc CDNH c6 SACH = ADNH =
90° (gnt chidn nira dwdng tron) nén noi
tiép

2) D@y ringIlatrung diém DH nén I ciing
chinh 1a tam dudng tron ngoai tiép tit giac
CHND nén 4INA = 4INH = 90° —
4HDN = ANBA (Do H la truc tam ADAB)
nén IN 1 tiép tuyén ctia (O)

3) HaOK L MN tai K. Khi do: OK =

OM.cos(MOK) = R.cos (MTON)
R.cos(45°) c6 dinh nén MN tiép xtc véi
duong tron (0; OK) ¢b dinh

. p _AB  BC CA __ AB? BC?

4) TacoP = PQ + PR + PS ~ PQ.AB ' PR.BC

CA* _ AB? BC? CA?
PS.CA~ PAPB ' PB.PCsIn(BPC) = PC.PAsin(APC)
AB? BC? CA? AB? AB.AC AB.BC

~ PA.PB + PB.PC.sin(BAC) + PC.PA.sin(ABC) ~PA.PB + PC.PB + PC.PA
Mzt khac, theo dinh li Ptolemy thi PC. AB = PB.AC + PA.BC nén

AB? +AB.(AC.PB+BC.PA)_ AB? N AB? -5 2.AB*
PA.PB PA.PB.PC " PA.PB ' PA.PB~ "'PA2+PB?2"

Déau “=" x4y ra khi va chi khi P 14 diém chinh giita cung AB khong chia C.

P =
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