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

Céau 1 (2,0 diém).

a) Cho a, b, ceR thoa min a+b+c=0 va a’+b®+c?=1. Tinh gia tri cua biéu
thuc S = a’b® +b’c® +c’a’.

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

Cau 2 (2,0 diém).

2 2
2) Gidi phuong trinh x° +| —— | +4="%.
X+1 X+1

X(2x+1)=y(x+y—-2)+1
4x+3+2/y+2 =11-x.

b) Giai hé phuong trinh {

Cau 3 (3,0 diém). Cho tam giac nhon ABC (AB < AC) noi tiép duong tron (O). Buong
phan gi4c trong ciia BAC cit duong tron (O) tai D (D= A). Trén cung nho AC cua
duong tron (O) lay diem G khac C sao cho AG >GC ; mot duong tron c6 tam la K di qua
A, G va cit doan thang AD tai diém P nam bén trong tam giac ABC . Puong thang GK
cat duong tron (O) tai diem M (M =G).

a) Chirng minh cac tam giac KPG, ODGW ddng dang véi nhau.

b) Chirng minh GP, MD 1a hai duong thang vuong gac.

¢) Goi F 1a giao diém cua hai duong thang OD va KP, duong thing qua A va song
song v6i BC cét duong tron (K) tai diém E (E = A). Ching minh rang t&r gidlc DGFP la
ttr giac noi tiép va EGF =90°.
Ciu 4 (1,5 diém).

a) Tim tat c4 cac cap s6 nguyén duong (x;y) théa man x’y?(y —x) =5xy* - 27..

b) Cho p,p, ...p, la cac sé nguyén t6 Ién hon 3. Chuing minh rang
p? + pZ +---+ p4 chia hét cho 12.

Ciu 5 (1,5 diém).

a+bhc b+ca c+ab
+ + >

b+c c+a a+b

2.

a) Cho a,b,c>0 va a+b+c=1. Chang minh rang
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b) Xét hai tap hop A, B khac & thoa madn ANB=0 va AUB=N". Biétriang A c6
vO han phan tir va tong ciia mdi phan tir thuoc A véi mdi phan tir thuoe B 13 phan tir thudce
B. Goi x la phan tir bé nhat thuoc B thoa man x =1. Hay tim Xx.

--------- HET ---------
Ho vaténthisinh:................ Hotén, chit Ky GT Lo,
Sobdodanh:.......cocoiii i Ho tén, chit KY GT 2. i
SO GIAO DUC VA PAO TAO ~ DAP AN VA HUONG DAN CHAM THI
NAM DPINH PE THI TUYEN SINH VAO LOP 10 TRUONG THPT

CHUYEN
Nam hec 2021~ 2022.
Mon thi: TOAN (chuyén)

(Huéng dan cham gom: 05 trang)

Cau 1 (2,0 diém).

a) Cho a, b, ceR thoa min a+b+c=0 va a’+b®+c?=1. Tinh gia tri cua biéu
thac S =a’b® +b’c* +c%a’.

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

P(10).
Y N@i dung Piém
+ Tach O=(a+b+c)2=a2+b2+cz+2(ab+bc+ca):1+2(ab+bc+ca)
0,5
suy ra ab+bc+ca=—£.
la 2
1,0d | 4 Ty (ab+bc+ca)’ = a’h? +b%c? +c%a® + 2abc(a+b +c)
0,5
suyra S =a’h®+b’°c® +c’a’ =%.
a+b+c=P(1)=1
+Dat P(x)=ax’+bx+c thicohé <9a+3b+c=P(3)=3 . 0,5
49a+7b+c=P(7)=31
1b + Gial hé dugc a=1, b=-3, c=3. 0,25
L0a | *Suyra P(x)=x*—-3x+3nén P(10)=10°-3.10+3=73. 0,25
Céach khac:
+ Théy P(x)—x co nghiémla x=1,x=3 néncé P(x)-x=a(x—-1)(x-3).
+Tir P(7)=31nén 31-7=a(7-1)(7-3) = a=1.
+Vay P(x)=(x-1)(x-3)+x= P(10)=73.
Ciu 2 (2,0 diém).

2 2
2) Giai phurong trinh x? + —X— | +4="*
X+1 X+1
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x(2x+1)=y(x+y-2)+1
40X +3+2y+2 =11-x.

b) Giai h¢ phuong trinh {

Y Néi dung Piém
+ Diéu kién xac djnh x = 1.
. x Y X2 2x?
+ PT cho tuong duong véi (X——j +4= —
X+1 X+1 x+1
) X 0,25
o -5. +4=0 '
X+1 X+1
XZ 2
o2 =1 (1) hoic ——=4 (2) 0,25
+1 X+1
. 1++/5
+ Giai (1) duoc X=—\/_. 0,25
2a 2
1,0d | + Giai (2) duoc Xx=2+22.
N 0,25
Tap nghiém cua phuong trinh la {1_2\/5 2+ Zﬁ}
Céch khac: Quy dong, rat gon dugc x* —5x* —x* +8x+4 =0
& (x*—x-1)(x* —4x-4)=0
X’ —x-1=0 x=1i\/g 7 N N
S Iy 4 0<:> 2 (théa man diéu
X" — —4 =
x=2+2/2
kién)
X(2x+1)=y(x+y-2)+1 (1)
Xeét hé
40X +3+2y+2=11-x (2) 0,25
+ Piéu kién xac dinh: x>-3 va y>-2.
+Taco (1)< y*+y(x-2)-2x*—x+1=0
=x+1 0,25
<:>(y—l—x)(y—1+2x):0<:{y :
b y=1-2x
1,0a |+ Vi y=x+1, thay vao (2) ta dugc
11-x>0
6Vx+3=11-x < , <> X=29-6+/23. 0.5
36(x+3)=(11-x) ’
Khi x=29-6+23 thi y=x+1=30-6+23 (théa man diéu kién).
+ V61 y=1-2x, thay vao (2) ta dugc 0.25
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4+ 3 + 23— 2x :11—x<:>(\/x—+3—2)2 +(\/3—2x—1)2 =0
{\/x—+3=2
=

< x=1.Khid6 c6 y=1-2x=-1 (thoéa mén diéu kién).

V3-2x=1

+ Két luan: Hé cho c6 ding hai bo nghiem (x; y) I (29-6123;30-6v23), (L-1).

Cau 3 (3,0 diém). Cho tam giac nhon ABC (AB < AC) ngi tiép duong tron (O). Buong
phan giac trong cia BAC cit dudng tron (O) tai D (D= A). Trén cung nhé AC cua
duong tron (O) iy diém G khac C sao cho AG >GC ; mot duong tron co tam 1a K di qua
A, G va cit doan thang AD tai diém P nam bén trong tam giac ABC . Puong thang GK
cat duong tron (O) tai diem M (M =G).

a) Chitng minh céc tam giéc KPG, ODG dong dang vai nhau.

b) Chirng minh GP,MD 1la hai duong thang vuéng goc.

¢) Goi F la giao diém cua hai duong thang OD va KP, dudng thing qua A va song
song v6i BC cét duong tron (K) tai diém E (E = A). Ching minh rang t&r gidlc DGFP la

ttr gi4c noi tiép va EGF = 90°.
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Y N@i dung Piém
+ Xét duong tron (O) c6 DOG = 2DAG. 0,25
34 | T Xétduong tron (K) co PKG = 2PAG . 0,25
1,0d | Suy ra DOG = PKG (1). 0,25
+ Tam giac PKG can ¢ K va tam giac DOG can¢ O (2). 0.25
Tur (1) va (2) suy ra hai tam giac nay dong dang véi nhau., ’
3b | c6 MGP = KGP=90° - SKP _ 900 _ DAG 0,5
1,0d e 2/\ p—
Mit khac DAG = DMG nén MGP + DMG =90°, suy ra GP L DM 0,5
Taco FPG = KPG =0DG = FDG, suy ra tt giac DGFP nai tiép 0,5
3 Suy ra DFG = DPG. Tt giac APGE noi tiép nén DPG = AEG.
1,04 | Suyra AEG = DFG hay HEG = DFG véi H 1a giao diém cia OD va AE. 0,25
Suy ra te giac HEGF nai tiép.
OD L BC nén OD L AE, suy ra FHE =90°, do d6 EGF =180° - FHE =90° . | 0,25
Cau 4 (1,5 diém).

a) Tim tat c4 c4c cap s6 nguyén duong (X;y) théa man x*y*(y —x)="5xy* —27.
b) Cho p,p,....p, ld cic sd nguyén t6 lén hon 3. Ching minh rang
p? + p2 +---+ p’, chia hét cho 12.

Y Néi dung Piém

+ Giasirco x,y e N* thoa mén yéu cau. Taco y? (x3 — X%y + 5x) =27 (1). 095
Suy ra 27 chia hét cho y® nén y* € {1,9} hay y e {1;3}. |

+Xét y =1, thay vao (1) ¢6 x° - x* +5x =27 < x(x* —x+5)=27.
4a
0,75d | Diéu nay chimg to X 1a woc nguyén duong ciia 27 Va 6 5x < 27 < X < 2—57 suyra| 023

x =1 hoiac x =3. Thir truc tiép hai trudong hop nay thay khong thoa man.

+Xét y =3, thay vao (1) c6 X’ -3x +5x-3=0 < (x-2)(x’ -2x+3) =0 < x =1.

0,25
Vay (xy)=(13).
+V6i p lasb nguyén té Ién hon 3 nén c6 dang p =6k +1(k e N") 0,25
4p | Suyra p?-1=36k*+12k chia hétcho 12. 0,25
0,75d | + Ap dung c6 (p2—1)+(p?-1)+...+(p2 —1) chia hét cho 12
p dung c6 (pf —1)+(p; =1)+...+(p5—1) 025

Suy ra p’ + p2 +---+ p5chia hét cho 12.

Céch viét khac:
+Tir p=3k+1(keN") suyra p’-1=9k*+6k chia hét cho 3.
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+ T p=4k+1(k eN"), 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.

Ciu 5 (1,5 diém).

a) Cho a,b,c >0 va a+b+c=1. Chang minh rang

a+bc b+ca c+ab
+ >

>2.
b+c c¢+a a+b

b) Xét hai tap hop A,B khac & thoaman ANB=2 va AUB=N". Biétrang A c6

vO han phan tir va tong ciia mdi phan tir thuoc A véi mdi phan tir thuoe B 13 phan tir thudce
B. Goi x la phan tir bé nhat thuoc B thoa mén x =1. Hay tim x.

Y

Noi dung

Piém

5a
0,75d

a+bc 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
(a+b)(a+c) +(b+c)(b+a) +(c+a)(c+b) S5

b+c c+a a+b B

+ Taco

0,25

+ Theo BDT Cauchy co

(a+E)+(:+c)+(b+E)+(:+a) 22\/(a+s)fi+(:)'(b+z)fz+a) _2(a+b) (1

0,25

(b+c)(b+a) . (c+a)(c+b)
c+a a+b
(a+b)(a+c) s (c+a)(c+b)

’ b+c a+b
Cong ve cac BDT (1), (2), (3) suy ra DPCM.

Tuong tu ¢o >2(b+c) (2)

>2(c+a) (3).

0,25

5b
0,75d

+ Chang minh 1 B:

Gia str nguoc lai, 1e A, khi do voi xe B ¢6 x+1€B.

C6 1e A x+1eB suy ra x+2=1+(x+1) thugc B. Cir nhu vay c6 X,X+1X+2,....
déu nam trong B nén suy ra A la tap hitu han, mau thuan. Vay c6 1 B.

0,25

+Xét x>4: Do 1< X—2 < X nén tir tinh bé nhat caa x trong B suy ra Xx—2 € A, suy
ra Xx—1=(x—2)+1 thudc B, diéu nay lai mau thuan véi tinh bé nhét cua x trong B.
Vay phai c6 x=2 hoac x=3.

0,25

+ Voi x=2, cach chon A la tap cac sé nguyén duong chia hét cho 3 va B a tap
hop céc s6 nguyén duong khong chia hét cho 3 thoa man yéu cau.

Véi x =3, cach chon A 4 tap hop céc sé nguyén duong chian va B 1 tap hop cac
s6 nguyén duong 16 thoa man yéu cau.

Tom lai x = 2 hoac x = 3.

0,25
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