SO GIAO DUC VA PAO TAO PE THI TUYEN SINH VAO LOP 10
NAM DINH TRUONG THPT CHUYEN LE HONG PHONG
NAM HQC 2021-2022.
Mon thi: Toan (chuyén)
Thoi gian lam bai: 150 phut.
(bé thi gobm: 01 trang)

Céu 1 (2,0 diém).

a) Cho a, b, ceR thoa min a+b+c=0 va a’>+b>+c> =1. Tinh gia tri cta biéu thic
S=a’h’ +b’c’ +c’a’.

b) Cho da thirc bac hai P(x) thoa man P(1)=1, P(3)=3, P(7)=31. Tinh gia tri cua P(10).

Céu 2 (2,0 diém).

2 2
a) Giai phuong trinh x* + [L) r4=1
x+1 x+1

x(2x+1):y(x+y—2)+l
40x+3+2y+2=11-x.

b) Giai h¢ phuong trinh {

Cau 3 (3,0 diém). Cho tam giac nhon ABC (AB <AC ) noi tiép dudng tron (O) Puong phan
giac trong cua BAC cit duong tron (0) tai D (D # A). Trén cung nhé AC cua duong tron (0)
ldy diém G khac C sao cho 4G >GC; mdt dudng tron c6 tim 1a K di qua 4, G va cit doan
thing AD tai diém P nim bén trong tam gidc ABC . Puodng thing GK cit dudng tron (O) tai
diém M (M #G). ‘

a) Chumg minh cac tam giac KPG, ODG dong dang v6i nhau.

b) Chung minh GP, MD 1a hai duong thang vuong goc.

¢) Goi F 1a giao diém cta hai dudng thing OD va KP, dudng thing qua 4 va song song
v6i BC cét dudng tron (K ) tai diém E (E # A). Chimg minh rang t&r gisc DGFP 1a tt giac noi
tiép va EGF =90° .

Ciu 4 (1,5 diém).

a) Tim tat ca cac cip sO nguyén duong (x;y) thoa man x*y*(y—x)=>5x"-27.

b) Cho p, p,, ..., p,, 12 cac s nguyén t6 16n hon 3. Chiing minh rang p’ + p? +---+ p},
chia hét cho 12.

Ciu 5 (1,5 diém).

a+bc b+ca c+ab
+ + >

>2.
b+c c+a a+b

a) Cho a,b,c >0 va a+b+c=1. Chimg minh rang
b) Xét hai tap hop 4, B khac & thoa man ANB=0 va AUB=N". Biét rang A4 c6 vd
han phan tir va tong cia mdi phan tir thudc 4 véi mdi phan tir thuéc B 1a phan tir thude B. Goi
x 14 phan tir bé nhat thuoc B théa man x = 1. Hiy tim x.
HET




SO GIAO DUC VA PAO TAO PAP AN VA HUONG DAN CHAM THI
NAM PINH PE THI TUYEN SINH VAO LOP 10 TRUONG THPT CHUYEN
Niam hoc 2021- 2022.
Mon thi: TOAN (chuyén)

(Hudng dan chidm gdm: 05 trang)

Cau 1 (2,0 diém).

a) Cho a, b, ceR théa mdn a+b+c=0 va a’+b>+c” =1. Tinh gia tri cua biéu thirc
S=a’b*+b’c*+c’a’.

b) Cho da thirc bac hai P(x) thoaman P(1)=1, P(3)=3, P(7)=31. Tinh gia tri cua P(10).

Y N§i dung Piém
+ Ta co O=(a+b+c)2=a2+b2+02+2(ab+bc+ca)=1+2(ab+bc+ca)
suy ra ab+bc +ca :—l. 02
la 2
Lod | 1y (ab+bc+ca)2 =a’b* +b’c* +ca’ +2abc(a +b+c)
suyra S =a’h’ +b’c* +c’a’ = Ly 0
a+b+c=P(1)=1
+Bit P(x)=ax’+bx+c thicohé 9a+3b+c:P(3)=3 . 0,5
49a+7b+c=P(7)=31
b + Giai hé duoc a=1, b=-3, c=3. 0,25
1,04 | *Suyra P(x)=x"-3x+3nén P(10)=10*-3.10+3="73. 0,25
Cach khac:
+ Thay P(x)—x conghiém la x =1,x =3 nén cd P(x)—x=a(x—1)(x—3).
+ Tu P(7):31 nén 31—7:a(7—1)(7—3)<:>a:1.
+ Vay P(x):(x—l)(x—3)+x:>P(IO):73.

Céu 2 (2,0 diém).

2 2
a) Giai phuong trinh x* + (Lj +4= 7x .
x+1 x+1

x(2x+1)=y(x+y—2)+1
4\/x+3 +2\/y+2 =11-x.

b) Giai hé phuong trinh {

Y N§i dung Piém

+ Diéu kién xé4c dinh x = —1.

2 2 2
. X Tx 2x
+ PT cho twvong duong vo1 | x—— | +4 = _
1.0a ¢ ¢ ( X+1j x+1 x+1

0,25

Trang 1/5-Dap an



X ’ x°
= -35. +4=0
x+1 x+1

2 2
X X

Rt =1 (1) hoac =4 (2) 0,25
+1 x+1
1++/5

+ Giai (1) duge x = T\/_ 0,25

+ Giai (2) dugc x=2+22.

+ 0,25
Tap nghiém cua phuong trinh la {1 _2\/5 24242 }

Ciach khac: Quy dong, rat gon duge x* —5x° —x* +8x+4=0

<:>(x2—x—l)(x2—4x—4)=0

x'—x—-1=0 = .
& & x 2 (théa man diéu
x*—4x-4=0

kién)

x(2x+1):y(x+y—2)+1 (1)
4x+3+2y+2=11-x (2) 0,25
+ Piéu kién xac dinh: x> -3 va y=>-2.

+ Ta co (1)<:>y2+y(x—2)—2x2—x+120
y=x+1 0,25
y=1-2x"

Xét hé {

<:>(y—1—x)(y—1+2x)=0<::{

+ V61 y =x+1, thay vao (2) ta duoc
I11-x>0

2b 6\/x+3=11—x<:>{ Lo x=29-6423.

1,0d 36(x+3)=(11-x) 0,25

Khi x=29-623 thi y=x+1=30—6+23 (théa man diéu kién).

+Véi y =1-2x, thay vao (2) ta dugc

adx+3+23—2x =11—x@(\/m_2)2+(\/3—2x—1)2 0
{mzz
=

0,25

< x=1.Khid6 cod y=1-2x=-1 (théa man diéu kién).

V3—-2x =1
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+ Két luan: Hé cho c6 diing hai b nghiém (x;y) Ia (29-6v/23;30-623), (1;-1).

Céu 3 (3,0 diém). Cho tam gidc nhon ABC (AB < AC) ndi tiép duong tron (O). Duong phan gidc

trong cua Z?A\C cit duodng tron (0) tai D (D # A). Trén cung nho AC cua dudng tron (0) léy
diém G khac C sao cho AG > GC; mét duong tron cé tam 1a K diqua 4, G va cat doan théng AD
tai diém P nim bén trong tam gidc ABC. Puodng thing GK cit dudng tron (O) tai diém M (
M #G). ‘

a) Chimg minh cac tam giac KPG, ODG dong dang voi nhau.

b) Chung minh GP,MD la hai duong thang vudng goc.

c) Goi F la giao diém cua hai duong théng OD va KP, dudng thfmg qua A va song song voi
BC cit duong tron (K ) tai diém E (E # A). Chirng minh rang tt gidac DGFP 1a tir giac noi tiép va
EGF =90" .

Y Noi dung Piém
3a |+ Xeétduong tron (O) ¢6 DOG =2DAG. 0,25
1,0d | + X6t duomg tron (K) ¢6 PKG =2PAG . 0,25
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Suy ra DOG = PKG (1), 0,25
+ Tam giac PKG can & K va tam giac DOG can 6 O (2). 0.5
Tir (1) va (2) suy ra hai tam giac nay dong dang v6i nhau. ’
— GKP
3b | Co MGP=KGP=90° - 52 _900 _ paG 0,5
1,0d . .
Mit khic DAG = DMG nén MGP + DMG =90°, suy ra GP L DM 0,5
Tac6 FPG = KPG = ODG = FDG , suy ra tr giac DGFP ndi tiép 0,5
3 Suy ra lﬁ'\G = l% . Tt giac APGE noi tiép nén lﬁ = zﬂ?\G .
1,0a | Suyra AEG = DFG hay HEG = DFG véi H 1a giao diém ciia OD va AE . 0,25
Suy ra tir gisc HEGF i tiép.
OD 1 BC nén OD 1 AE ,suyra F/’I—E’=9OO, do d6 ﬁZISOO —F/HE’:9OO .| 0,25

Cau 4 (1,5 diém).

a) Tim tat ca cac cap so nguyén duong (x;y) théa man x°y* (y—x)=5x" —27.

b) Cho p,,p,,...,p,, 1a cac s6 nguyén t 16n hon 3. Ching minh rang p; + p; +---+ p;, chia
hét cho 12.

Y Noi dung Piém

+ Gia str c6 x,y € N thoéa min yéu cu. Ta c6 y2 (x3 — xzy + 5x) =27 (1). -
,25
Suy ra 27 chia hét cho y nén y* € {1;9} hay ye{1;3}.

+ Xét y =1, thay vao (1) c6 x’ —x* +5x =27 < x(x2 —x+5):27.
4a
0,75d Diéu nay chimg t6 x 13 udc nguyén duong ctia 27 va cd 5x <27 < x < 2?7 ,suyra | 0,23

x =1 hodc x =3. Thu tryc tiép hai truong hop nay thay khong théa mén.
+ Xét y =3, thay vao (1) co x3—3x2+5x—3:0<:>(x—2)(x2—2x+3):0<:>x:1.

0,25
Vay (x;»)=(1;3).
+V6i p lasdnguyén t6 16n hon 3 nén cé dang p =6k =1(keN’) 0,25
4b | Suyra p’ —1=36k+12k chia hét cho 12. 0,25
0,75d | + Ap dung c6 ( p> —1)+(p> =1)+...+( p> —1) chia hét cho 12
; pdung cd (p; —1)+(p; =1)+..+(p; 1) 025

Suy ra p; + p; +---+ p/ chia hét cho 12.

Ciach viét khac:

+Tu p :3kir1(k € N*) suy ra p’ —1 =9k + 6k chia hét cho 3.

+ T p=4k+1(keN"), khi d6 c6 p’—1=16k>+8k chia hét cho 4. Suy ra p’ -1
chia hét cho 12.

+ Ap dung suy ra p] + p; +---+ p/, chia hét cho 12.
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Cau 5 (1,5 diém).

a+bc b+ca c+ab
+ + >

a) Cho a,b,c >0 va a+b+c=1. Chimg minh ring 2.

b+c c¢+a a+b

b) Xét hai tap hop 4,B khic & thoa min ANB=9 va AUB=N". Biét ring A c6 vb han
phan tir va tong cia mdi phan tir thuéc 4 voi mdi phan tir thuoc B 13 phan tir thuoe B. Goi x 1a
phan tir bé nhat thuéc B thoa man x #1. Hay tim x.

Y Noi dung Piém

+Tach a+be _ a(a+b+c)+bc _ (a+b)(a+c)'

b+c b+c b+c
Tuong tu thi BDT can ching minh dugc viét lai thanh 0,25
(a+b)(a+c) +(b+c)(b+a) .\ (c+a)(c+D) .-

b+c c+a a+b
+ Theo BDT Cauchy co

5a (a+b)(a+c)+(b+c)(b+a) Z2\/(a-|—b)(a+c)'(b+c)(b-|—a) :2(a+b) 0 0,25
0,75d b+c cta b+c cta

(b+c)(b+a) N (c+a)(c+b)
c+a a+b

Tuwong tu c6 >2(b+c) (2)

(a+b)(a+c)+(c+a)(c+b) 0,25

b+c a+b

Cong vé cac BPT (1), (2), (3) suy ra PPCM.

Z2(c+a) 3).

+ Chirng minh 1€ B:

Gia su nguoc lai, 1e 4,khido véi xe B c6 x+1€B.

0,25
Co1leA,x+1eB suyra x+2:1+(x+1) thudéc B. Cu nhu vay c6 x,x+1,x+2,....

déu ndm trong B nén suy ra 4 1a tap hitu han, mau thuin. Vay c6 1€ B.

+Xét x>4: Do 1 <x—2<x nén tir tinh bé nhat ctia x trong Bsuyra x—2 € A4, suy
s5p |rax—1= (x - 2) +1 thudc B, diéu nay lai mau thudn véi tinh bé nhit cta x trong B.
0,75d

0,25
Vay phai c6 x =2 hodc x =3.

+ Vi x=2, cach chon A4 1a tap cac s6 nguyén duong chia hét cho 3 va B 1a tap
hop céac s6 nguyén duong khong chia hét cho 3 théa man yéu cau.

Véi x =3, cach chon A 1a tap hop cac s6 nguyén duong chin va B 1a tip hop cac 0,25
s6 nguyén duong 1¢ thoa man yéu cau.

Tom lai x = 2 hoac x = 3.

Chu y:
- Néu thi sinh lam ding ma cdch giai khac voi dap an va phit hop kiéy thire cia chwong trinh THCS thi t6
cham thong nhat cho diém thanh phan dam bao tong diém nhu hwong dan quy dinh.
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- Tong diém toan bai khéng lam tron.
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