TRUONG PAI HOC KHOA HOC KY THI TUYEN SINH LOP 10 THPT CHUYEN NAM 2022

HOQI PONG TUYEN SINH 10 Khéa ngay 31 thang 5 nim 2021
_ Man thi: TOAN VONG 2 (CHUYEN TOAN)
PE THI CHINH THU'C Thoi gian lam 150 phiit (khong ké thoi gian phdt dé)

(Dé gom 01 trang)
Ciu 1. (2,0 diém)

x\/7—8_x\/;+8+x+2
x—2x  x+2dx x

a) Tim diéu ki¢n ctia x dé P c6 nghia va rut gon P.

Cho biéu thirc P =

b) Tim x dé P=7.

Ciu 2. (2,0 diém)
a) Giai phuong trinh: 2 (x2 —x+ 3) =5yJx* —x+2.

¥ +3y=y"+3x

b) Giai hé phuong trinh:
xz + yz -1
Ciu 3. (2,0 diém)

a) Cho a, b, ¢ 1a d6 dai ba canh ciia mot tam gidc. Chiing minh rr:ing:
3(ab+bc+ca)<(a -l—b-i—c)2 <4(ab+bc+ca).
b) Tim tat ca cac s6 tu nhién a va b véi (a>1, b>1) sao cho:
(ab—1) chia hét cho (a—1)(b—1).

Cau 4. (3,0 diém)

Cho nita duong tron tim O dudng kinh 4B, diém C thudc nita duong tron va khong trung véi 4 va B, D 1a
diém chinh giita cung AC, hai dudng thing BC va AD cit nhau tai E, duong thing BD cit AC tai F, va cit

tiép tuyén tai 4 ciia nira duong tron tai G.

a) Ching minh tir giac ABEG ndi tiép.

b) Chimg minh diém £ luén thudc dudng tron (S) ¢o dinh khi C thay doi.

¢) Goi H la giao diém th hai cia AC vé6i duong tron (S ) Chung minh tir giac BFEH ndi tiép.

Cau 5. (1,0 diém)

Trong mit phang Oxy, diém X duogc goi 1a “dep” néu hoanh d6 va tung do ciia X déu 1a s6 hitu ti. Chting minh

rang néu tam giac ABC déu thi mot trong ba diém A4, B, C c6 it nhat mot diém khong 1a diém dep.
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LOI GIAI CHI TIET

Ciu 1. (2,0 diém)

x\/;—8 x\/;+8+x+2

x—2\/;_x—|—2\/; Jx o

a) Tim diéu kién cua x dé P c6 nghia va rut gon P.

Cho biéu thirc P =

b) Tim x dé P=7.

Loi giai

x>0 x>0
>0
a) P c6 nghia khi va chi khi {x—2vJx =0 < \/E(\/}—z)io@{x

x=4
SN =0 | 12) =0

=

Vi diéu kién trén ta co:

_x\/;_g x/x +8 x+2_(\/;—2)(x+\/;+4> (\/;+2)(x—\/;—|-4) x+2

P= — + = — +
x=2x x+2dx Jx Vx (Vx-2) Vx(Vx+2) Jx
_x+\/;+4_x—\/;+4+x+2_x+2\/;+2
Jx N R AN e
VayP:x+2\/§+2_
Jx
‘ 0
b) Diéu kién: {D.
x=4
&_5+\/ﬁ L2517
Tacé:P:7@L\/;+2:7<:)x—5\/;+2:0<:) 2 & 2 .
Jx e 5-J17 21-5V17
= X=—
2 2
Thir lai thdy thoa man.

Viy x

204517 . 21-5017
:T hoac x:T la céc gid tri can tim.

Cau 2. (2,0 diém)
a) Gidi phuong trinh: 2 (x2 —x+ 3) =5yx* —x+2.

¥ +3y=y"+3x

2

b) Giai h¢ phuong trinh:
X+ =1

Loi giai
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a) Tacd: x> —x+2>0, VxeR do dé diéu kién xac dinh: x € R.
Phuong trinh twong duong:
2(x* —x+2)+2=5F —x+2
&2(x —x+2)-5JF —x+2+2=0
@(M—z)(z xz—x+2—1):0

2 pR—
VX" —x+2=2 X’ —x—2=0 x=-—1
& 1€ & :
xz—x—|—2:E 4x" —4x4+T7=0 x=2

Vay phuong trinh da cho c6 nghiém x = —1 hodac x = 2.

b) Ta co:
x3+3y:y3+3x(:)x3—y3—3(x—y):0
<:>(x—y)<x2+xy—|—y2)—3(x—y):O
@(x—y)<x2+xy+y2—3>:0
X=y
~ ) ) .
X +xy+y =3
. xX=
Néu x=y, tacohé: | | y2 & \/5 .
ayi=to oL
V2
2 2 2 2
, +xy+y° =3 =1
Néu x* +xy+y* =3, taco hé: x2 x): 7 a1t Y .
x +y =1 xy=2

Véimoi x, y €R, tacod: x° +y° >2xp, suyra: 1>2.2=4, v li. Do d6 hé vo nghiém.

Vay hé da cho c6 nghiém: (x;y)= [

el

Ciu 3. (2,0 diém)

a) Cho a, b, ¢ 1a do dai ba canh ctia mot tam giac. Chirng minh rang:
3(ab+bc+ca)<(a -l—b-i—c)2 <4(ab+bc+ca).
b) Tim tat c4 céc s6 tu nhién a va b véi (a>1, b>1) sao cho:

(ab—1) chia hét cho (a—1)(b—1).

Loi giai
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a) Ta chimg minh: 3(ab+bc+ca)<(a+b+c) . That vdy, bit ding thirc can chimg minh twong duong:
a+b+c*>ab+bc+cas (a—b)2 -I-(b—c)2 -|—(c—a)2 > 0.

Bét dang thtrc cubi diing nén ta c6 diéu phai chimg minh. Pang thirc xay ra khi va chikhi a=b=c.

Ta chimg minh: (a+b+¢)’ < 4(ab+bc+ca).

a+b—c>0 c(a+b—c)>0 ca+bc>c*
Vi a, b, ¢ 1a 36 dai ba canh ctia mdt tam giac nén \b+c—a>0= a(b+c—a)>0$ ab+ca>a’.
ct+a—b>0 b(c+a—b)>0 bc+ab > b*

Cong cac bat dang thuc trén vé theo vé ta duoc:

2(ab+be+ca)>a® +b* +c* o 4(ab+be+ca)>(a+b+c).
Suy ra diéu phai chirng minh.
b) Ta cé: (ab—1) chia hét cho (a—1)(h—1) nén (ab—1) chia hét cho (a—1).
Tacod: ab—1=ab—1—b+b=b(a—1)+b—1 suyra (b—1) chia hétcho (a—1).
Tuong ty ta cing chimg minh dwoc: (a—1) chia hét cho (b—1).
Trdosuyra: a—1=b—-1<a=5b.

Do d6 ta can tim s6 tw nhién a d¢ a” —1 chia hét cho (a— 1)2.

2
Tecla k=& L _atl_,, 2

(a—1) a-1 — eN=2i(a—1)=(a—1)e{;2} & aec{2;3}.

Do d6 (a;0)=(2;2), (3;3) 1a cac cdp sb can tim.

Cau 4. (3,0 diém)

Cho nita duong tron tim O dudng kinh 4B, diém C thudc nita duong tron va khong trung véi 4 va B, D 1a
diém chinh giita cung AC, hai duong thing BC va AD cit nhau tai E, dudng thang BD cit AC tai F, va cat
tiép tuyén tai A cia nita duong tron tai G.

a) Chung minh t& giac ABEG ndi tiép.

b) Chimg minh diém E ludn thuge duong tron (S) ¢b dinh khi C thay doi.

¢) Goi H la giao diém tht hai cia AC véi duong tron (). Ching minh t gidc BFEH ndi tiép.

Loi giai
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a) Ta c6: ZABD = /DBC = /GBE do D la diém chinh giita cung AC.

Mit khac D nam trén duong tron duong kinh 4B = ZADB =90".

AG latiép tuyén tai 4 cua duong tron nén ZGAB = 90°.

Tu day ta c6: LGAD = ZDAB do cung phu véi £ZDAB, hay ZGAE = ZABD.
Do d6: Z/GAE = Z/GBE nén ti gidc ABEG ndi tiép.

b) Xét tam gidc ABE c6 BD vura la phan giac cua ZEBA vua la dudong cao nén tam gidc ABE cén B.
Suyra: AB=BE. Ma A, B ¢6 dinh nén BE khéng doi.

Do d6 E nam trén duong tron (S ) c6 tam 1a B, ban kinh AB khi C thay doi.
c) Tam gidc ABH céantai B nén LFHB = /AHB = /HAB.

T gidc ABCD ndi tiép nén /HAB = /CAB = /CDB.

Ta c6 c6 LFDE + /FCE =90° +90° =180° nén tr giac CFDE ndi tiép.
Suyra: Z/CDB = /CDF = /BEF.

Tir day suy ra: ZFHB = /BEF nén tir giac BFEH ndi tiép.

CAu 5. (1,0 diém)

Trong mit phang Oxy, diém X duogc goi 1a “dep” néu hoanh d6 va tung d ciia X déu 1a s6 hitu ti. Ching minh
rang néu tam giac ABC déu thi mot trong ba diém 4, B, C c6 it nhat mot diém khong 1a diém dep.

Loi giai
Ta chimg minh bang phuong phap phan chimg.

Gia gitt tam giac ABC du va céc diem A(x,;y,), B(x,5¥,), C(xc; ) ¢6 hoanh d0 va tung do 1a sb hitu ti.

2

Ta co: AB:\/(xB—xA)2+(yB—yA) .
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Ta tinh dién tich tam gidc ABC theo hai cach.

2

(XB_XA)2+<YB_J’A> .

AB*\3 :ﬁ

Theo gia thiét, tam giac ABC déu nén: S c = 1 4

i 1
Mit khac S, :E‘(XB —XA)()/C _yA)_(xC _xA)(yB _yA)"

2

+(yB_yA)2 = (xB _xA)<yC_yA)_<xC _XA)<yB _yA) , hay:

Suy ra: 73 (x5 —x,)

2‘()63_xA)(yC_yA)_(xC_xA)(yB _yA)‘ _
(xB_xA>2+<yB_yA>2 —\/g

Do x,, ¥, Xz, V5> Xcr Vo €Q nén déng thie vé trai 1a sb hitu ti, trong do6 khi \/g 1a s6 vo ti, mau thuan.

Vay di€u gia su 1a sai, suy ra ta c6 di€u phai chung minh.

Like fanpage: https://www.facebook.com/thuvientoan.net

Truy cip web dé cip nhit tai liéu nhanh nhét: https://thuvientoan.net/
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