PE THI TUYEN SINH VAO LGP 10 THPT — NAM HQC 2021 -2022
TINH PONG NAI
MON: Toan chuyén

Cau 1. (1,75 diém)

ava-byJb avb+bya

1, Rat gon biéu thuc A=( J:(a+b) (véi a>0,b>0,a=b).

Ja-vb  Ja++b
2, Giai phuong trinh: L + 1 _2
’ ' \/;(\/;+1) (\/;+1 \/;+2) 3

Cau 2. (1,5 diém)
1, Tim da thirc bac ba P(x) = x* + ax® + bx+¢ Vvéi a,b,c 1a cac hé s thuc. Biét P(x) chia
hét cho (x -1), P(x)chia cho (x —2) va (x — 3) déu ¢6 s du 13 6.
2, Tim céc s nguyén x, y thoa mén bat dang thic 5x? +3y? + 4xy —2x+8y +8<0
Cau 3. (2,25 diém)
Cho phuong trinh x* —4(4m-1)x*> +9m=0 (mla tham s6 thuc).
1, Giai phuong trinh khi m=4.
2, Tim m dé phuong trinh d4 cho c¢6 bon nghiém phan biét x,, X,, X, X, trong d6 c6 hai
nghiém x;, X, thoa mén x; :\/§x2 .
2 2
3, Giai hé phuong trinh: {X Ty =3
y? +2x*y =3
Cau 4. (0,75 diem) ‘ , ,
) Trong 2021 s6 nguyén duong dau tién, c6 bao nhiéu s6 khdng chia hét cho 7 va khong chia
hét cho 11?7
Cau 5. (3 giem) ’
’ Cho AABC c6 ba goc nhon noi tiep duong tron (O) (CA > CB). Ba duong cao AD, BE, CF
cat nhau tai H. AD va BE cat (O) lan luot tai M va N. )
1, Chizng minh tr giac ABDE ndi tiép, xac dinh tdm | cua duong tron ngoai tiép tr giac
ABDE va chiang minh MN // DE.
2, Chaing minh AE.AC.CE = CD.AB.EF
3, Goi Klé trung diém ctia HC. Chiing minh IHKO Ia hinh binh hanh.
Cau 6. (0,75 diém)
z , .. a+b b+c c+a
Cho ba so thuc duong a,b,c. Chitng minh: 7 + Ta + % > 2(\/§+\/B+\/E)
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HUONG DAN GIAI

ava—bJb avb+ba

Cau 1.

1.1 R0t gon biéu thirc Az[ J:(a+b) (véi a=0,b>0,a=b).

Ja-vb  Ja++b

Ta co:

_(Way-Ghb)’ avb+byal

A‘( Ja_\b 45+mj'(a b)
{(ﬁ—%xﬂmm_@(@m) 1

B Ja-+b Ja++db ) a+b
=(a+\/%+b—\/$)-ai

_a+b

“a+b

=1

_— 1 1 2
1.2 Giai phuong trinh: \/;(\/;+1)+ (\/Y+1X\/§+2)_ 3 Q)

biéu kién: x>0

Ta co: L :i—L
WxWx+1) Vx Jx+1
1 _ 1 1
(J_+1XJ_+2) \/;+1 \/;+2
1 2
Do do: (1)<:>\/_ \/;4_2—5

(\/;+2) 3\/_—2\/_(\/;+2)
@2(\/?) +4x~6=0
o Wxf+2vx-3=0

Pitt=+/x,t>0 ta duoc phuong trinh t* +2t-3=0
Via+b+c=0 nén t=1 (nhan); t =-3(loai)

Véi t=1 = /x =1= x =1 (thoa didu kién).

Vay tap nghiém cua phuong trinh (1) 1a S = {1}

Céu 2.
2.1 Tim da thirc bac ba P(x) = x® + ax® +bx+c¢ Véi a,b,c 1a cac hé s6 thuc.
Biét P(x) chia hét cho (x -1), P(x)chia cho (x —2) va (x — 3) déu c6 sb du 13 6.
Biét: P(x) = (x—1).A(X)
P(x) =(x—2).B(x)+6
P(x) =(x—3).C(x)+6
Vi A(X); B(x):C(x) la céc da thuc.
Khi x=1 =>P@Q)=0=a+b+c=-1
Khi x=2 = P(2)=6=4a+2b+c=-2
Khi x=3 = P(3)=6=9a+3b+c=-21
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a+b+c=-1
Tacohé: <da+2b+c=-2
9a+3b+c=-21
Giai hé ta duoc: a=-9;b=26;c=-18
Vay P(x) = x® —9x* + 26x—18
2.2 Tim céc s6 nguyén x, y thoéa man bit dang thirc 5x? +3y? + 4xy — 2x+8y +8<0
Taco: 5x° +3y? +4xy —2x+8y+8<0
S AP +AXY +yP + x5 —2x+1+2y° +8y+8-1<0
S @2x+y)P+(x=D*+2(y+2)% <1
Vi 2x+y)?eN; (x-D*eN; 2(y+2)?eN
Nén: (2x+y)? + (x=1)? +2(y+2)*eN
Do d6: (2x+y)? + (x=1D* +2(y+2)* =0 hodc (2x+y)* +(x-1)* +2(y+2)* =1
b (2x+y)?+(x-1D)*+2(y+2)* =0 (1)
Vi 2(y+2)? lasb chinnén 2(y +2)? =0 < y = -2 thé vao (1) ta duoc:
(2x-=2)+(x-1)?=0=5x-1)’=0=x-1=0=x=1
i, (2x+Y)?+(x-D*+2(y+2)?* =1 2)
Vi 2(y+2)? lasb chinva 2(y+2)? <1 nén 2(y+2)> =0 < y = -2 thé vao (1) ta duoc:

1 5 NG

(2x-2) +(x-1)? =1 5(x-1)% =1 (x-1)? =z ® x—1:i?<:> x:i?+1ez

Vay: x=1,y=-2
Cau 3. Cho phuong trinh x* —4(4m-1)x* +9m =0 (*) (M la tham s thuc).
3.1 Giai phuong trinh khi m=4,
Khi m =4 ta dugc phuong trinh x* —60x* +36=0 (1)
Dit t = x?, t >0 ta duoc phuong trinh t* —60t+36=0 (2)
A'=864 > 0 nén phuong trinh (2) c6 hai nghiém phan biét:
t, =30—124/6 (nhan); t, =30+12+/6 (nhan)
-V6i t, =30-124/6 = x? =30-12/6 < x = +(32 - 24/3)
SV6i t, =30+1246 = x® =30+126 < x = £(3v2 +2/3)
Vay tap nghiém cita phuong trinh (1) 1a S = { (3v2 - 243);+(3v2 + 24/3)
3.2 Tim m d phuong trinh da cho c6 bén nghiém phan biét X,, X,, X,, X, trong d6 co hai
nghiém X,, X, thoaman X, = \/gxz .
Dit t = x?, t > 0ta c6 phuong trinh t* —4(4m -1t +9m =0 (3)
pé phuong trinh (*) c6 bdn nghiém phan biét thi phuong trinh (3) c6 hai nghiém duong

A'>0 [-2(4m -1 -9m >0 64m? —41m+4 >0
phan biét < <S>0 & 14(4m-1)>0 o 1 (**)
P>0 9m >0 m>7

Vi X, = /3%, = %, =3%,” nén bai todn dua vé tim m dé phuong trinh (3) c6 hai nghiém t,
t, théaman t, =3t, .

Taco: t, +t, =4(4m-1) va t, - t, =9m (h¢ thuc Vi-et)

Biét t, =3t, = 3t, +t, =4(4m-1) & 4t, =4(4m-1) & t, =4m -1
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Do do: t, =3(4m-1)
Khi d6: 3(4m—-1).(4m—-1) =9m < 3(4m-1)*> =9m < 16m* —11m+1=0 (4)
11++/57

Giai phuong trinh (4) ta duwgc: m, = ™ (thoa (**))

m, = 11- J_ (khdng thoa (**))

Vay m =

11+4/57
32

X*+2xy? =3 ()]
y2+2xty=3  (2)
Trir vé theo vé ctia phuong trinh (1) cho (2) ta dugc: x? — y? + 2xy? —2x%y =0
< (X=y)(X+y)+2xy(y—x) =0
S (X=y)(x+y—-2xy)=0
) Xx—y=0< x=y thé vao (1) ta duoc: 2x* +x*>-3=0
o (x=1)(2x* +3x+3)=0
*x-1=0=x=1=y=1
* 2x? +3x+3 =0, phuong trinh v nghiém vi A = -15<0
) X+y—-2xy=0< x+y=2xy
Pit S =x+y;P =xy, diéukién S2 —4P >0
Ta duogc: S =2P
Cong Vvé theo vé ciia phurong trinh (1) cho (2) ta duoc: x* + y? +2xy® +2x?y =6
& (X+Y) =2y +2xy(X+Yy) =6
=S?-2P+2SP =6
< 4P? - 2P +4P? =6
< 8P2-2P-6=0

3.3 Giai hé phuong trinh: {

P=1=S=2
= _ _ nhan
P=_3:>S=_3 ( . )
4 2

* §=2P=1.Khid6 x,y langhiém cua phuong trinh X? -2X +1=0
S(X-D)?=0s X =1

Vay x=1y=1

-3 -3 e 5 L . ., 3 3
* SZT,P:T.Khldo X,y langhiém cia phuong trinh X +§X _Z:O
Giai phuong trinh ta dugc X, = 34_4\/_ X, _3_\/_
vayx=‘32*/ﬁ;y=‘3_4m hodc x— =3° J_ —3+4Jﬁ

Nghiém cua hé phuong trinh:

4 4 ’ 4
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Cau 4. Trong 2021 sé nguyén duong dau tién, c6 bao nhiéu sé khdng chia hét cho 7 va khong chia
hét cho 117

Trong cac s nguyén dwong tir 1 dén 2021 cac s6 chia hét cho 7 1a:

7;14; 21; ...; 2016

Do d6 s6 cac s6 chia hét cho 7 1a: (2016 -7) : 7 + 1 = 288(s)

Trong cé4c s6 nguyén duong tir 1 dén 2021 céc s chia hét cho 11 1a:

11; 22; 33; ...; 2013

Do d6 s6 cac s6 chia hét cho 11 1a: (2013 -11) : 11 + 1 = 183 (sd)

Céc sd chia hét cho 7 va 11 1a cac s6 chia hét cho 7.11= 77 (do (7;11)=1)

Trong cé4c s6 nguyén duong tir 1 dén 2021 céc s chia hét cho 77 1a

77;154; ...; 2002

Do d6 s6 cac s6 chia hét cho 77 1a: (2002 -77) : 77 + 1 = 26 (s6)

S6 cac sb chia hét cho 7 hoac chia hét cho 11 1a: 288 + 183 — 26 = 445 (s6)

Vay trong 2021 sé nguyén dwong dau tién, s6 cac s6 khdng chia hét cho 7 va khdng chia hét cho 11
1a 2021 — 445 = 1576 (sd)

5.1 Chieng minh tir giac ABDE néi tiép. Xac dinh tdm cia dwong tron ngoai tiép tir giac
ABDE va chitng minh MN // DE

Tacd AEB = ADB=90°(AD va BE la hai duong cao)

Va hai dinh D, E 14 hai dinh ké cua ta giac ABDE

Nén t&r giac ABDE nai tiép.

AABE vuéng tai E nén tam I ctia dudng tron ngoai tiép tir giéc
ABDE la trung diém cua canh AB.

ABE = ADE (gdc noi tiép chin AE)

ABE = AMN (goc noi tiép chan K/N)
Do d6 ADE = AMN ma hai géc nay dng vi nén MN // DE.
5.2 Chitng minh: AE. AC. CE = CD. AB. EF

ACDE va ACAB c6 D/CE = A/CTS (g6c chung) va (f)\E = B/AIZ (cung bu vai B/[E )

X ~ CD CE CACE
Nén ACDE ~ ACAB(g.g) nén —=——=BC = (1)
CA CB CD
AE EF AB.EF
Tuong tu ta cd6 AAEF —~ AABC(g.g) nén — =——= BC = (2)
AB BC AE

Cé.[C)ZE _AB.EF = CACE.AE = ABCD.EF

5.3 Goi K 1a trung diém cia HC. Chieng minh IHKO & hinh binh hanh
Ké duong kinh CJ ta c6:

JA // BH (cung vudng géc vai AC)

JB /I AH (cung vudng géc vai BC)

Do d6 T giac AHBJ Ia hinh binh hanh

Ma I 1a trung diém cua AB nén | |2 trung diém cia JH

Ta lai c6 O 1a trung diém cuia JC nén IO 1a duong trung binh cua ATHC

Tur (1) va (2) suy ra:

A \ HC P
nén 10 //HCva 1O 27 ma K 14 trung diém cua HC

Do d6 10/ HK va 10 = HK=H—2C

Suy ra IHKO la hinh binh hanh.
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. . a+b b+c c+a
6. Cho ba s6 thyc duong a,b,c. Ching minh: + + >2(+Wa++b++/c
Ve “a b ( )

patx=+a:y=+b:;z=+C suyrax’=a v’ =b: 22 =c (x;y; > 0)
2 2 2 2 2 2
X+ +Z Z"+X
y Y + >2(X+Yy+2)

Khi d6 ta can chirg minh

VA X
2 2 2 2 2 2 2 2 2 2 2 2
, X+ +Z "+ X X z Z X

z X y z 0z X X y y
2 2 2 2 2 2 3 3 3 3 3 3
X2z z x2) X+ +7 +X

0 (AN P (5 AR Y 0 AR Y e
z X z X Y X2 yz Xz

Ta ching minh X* + z° > xz(X + 2) (1)

That vay ta co:
(X=2)’(x+2)20=(X* -2)(x-2)20=X° + 2 =X 2-x2* 20X + 2° > xz(X + 2)

Ap dung (1) ta co:
3 3 3 3 3 3
X+Z y+z Yy +X 2xz(x+z)+yz(y+Z)+XY(X+Y)=2(X+y+Z)
Xy

Xz yz Xz Xz yz
Dau “=”" xay rakhix =y =z
a+b b+c c+a i
Va + + >2(Ja++b ++/c) khia=b=c




