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SO GIAODUC VAPAO TAO PE THI TUYEN SINH LOP 10 THPT CHUYEN BAC GIANG

BAC GIANG NAM HOQC 2021 - 2022
MON THI: TOAN
PE CHINH THUC Ngay thi: 29/7/2021

Thoi gian 1am bai: 150 phut, khong ké thoi gian giao dé

Cau | (5,0 dgiem).

. 1 1
- : VoI X>0, X#= va X#—.
2x—+/x  2x++fx | 2x-1 2 4
a) Rat gon biéu thuc A.
b) Tim tat ca cac gia tri ciia x dé A 1a s6 chinh phuong.

1) Cho biéu thirc Az[

8x«/§—1 8x«/§+1}_ 2x+1

2) Tim tat ca cac gid tri ciia tham s6 m dé phuong trinh x* —2(2m-1)x+m’+m-3=0 ¢6
X +X,+1
X7+ X, +2(X + X%, +%X,)+10

hai nghiém phan biét x,, x, sao cho B = dat gia tri Ion nhit.

Cau Il (4,0 diem).
1) Giai phuong trinh: v6—Xx —~/2x+6 = x* —2x—18.
2) Tim a, b dé da thic f(x)=x*-3x*+3x*+ax+b chia cho x—1 du 3 va chia cho x—2
du 5.
Cau 111 (4,0 dgiém).
1) Chang minh rang n° —n chia hét cho 240 véi n 1a sé ty nhién Ié bt ki.

2) Tim tat ca cac nghiém nguyén caa phuwong trinh X — y? (x+ v+ 6y2) =0.

3) Cho hinh tron (O) ban kinh bang 1. Gid sir A, A,, ..., A, 1a 8 diém bat ky nam trong hinh
tron (ké ca trén bién). Chirng minh rang trong cac diém da cho ludn ton tai 2 diém ma khoang cach
gitra ching nho hon 1.
cau 1V (6,0 d@iem).

Cho duong tron (O) va diém M c6 dinh ndm ngoai dudng tron (O). Qua M ké cét tuyén
MAB véi duong tron (O) (MA<MB va AB khong di qua O). Tiép tuyén cia duong tron (O)
tai A va B cit nhau tai K. Puong thang qua K vudng géc véi MO, cét duong tron (O) tai hai
diém C, D phan biét (KC <KD). Goi N 1a trung diém cta doan AB .

1) Chang minh rang ta giac ONCD néi tiép trong mot duong tron.

2) Goi | 1a giao diém caa CD vai AB. Ching minh rang IAMB = IB.MA.

3) Qua B ké duong thang song song véi CD, cat duong tron (O) tai diém E (E khac B).
Ching minh rang duong thang AE ludn di qua mot diém cb dinh khi cat tuyén MAB thay doi.

Cau V (1,0 diém).
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Cho hai s6 duong a, b thay d6i thoa man a®+b® +6ab <8. Tim gia tri nho nhat cua biéu thirc

1 3+a’h’
P=——+ .
a“+b ab
---------------- [ ——
Cén bg coi thi khong gidi thich gi thém.
Ho VA 18N thi SINN: ...t e, S6 bao
danh:.....cccooviiii
Céan bg coi thi 1 (Ho tnva Ky) ..o Cén bg coi thi 2 (Ho tén va
Y]
HUONG DAN CHAM
BAI THI TUYEN SINH LOP 10 THPT CHUYEN BAC GIANG
NAM HOQC 2021 - 2022
Cau Huwéng dan giai Piém
Cau | (5.0 d)
3 3
. (2vx) -1 (2x) +1 | 241 ;
= — : .5
x(2vx-1)  x(24x+1) | 2x-1
(2vx-1)(ax+2dx +1) (2% +1)(4x-2x+1) | 2441
= — : 0.5
&(2&—1) &(2&+1) 2x-1
Phan l.a -
2 Ax+2dx+1  Ax—24x+1) 2x+1 0.5
(2,0 diem) = - :
IX Jx 2x -1
_ 4(2x-1)
2x+1
4(2x-1 1 o
Vay A=L_) véi didu kien x>0, X#=, X#=.
2X+1 2 4
Do A lasb chinh phuong nén A>0, két hop vai diéu kién suy ra X > % .
0.5
: Khido 0< X711 0<A<a
Phan Z!..b ox+1 -
1,0 diém - e
( iem) Vi A la so chinh phuong nén A=1. 0.25
Giai ra ta tim dugc X = % (théa man). 0.25
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2
A’:(Zm—l)z—(mz+m—3):3m2—5m+4:3(m—§j B8, 0vmeR suy ra
6 12 0.5
phuong trinh luén c¢6 hai nghiém phan biét x,, X, voi moi meR.
L X +X, =4m=-2
Theo hé thac vi — ét, ta co , 3 0.95
Phan 2 XX =M+ M= :
(2,0 diém) | 1406 B = %t +l - K%t 05
(X +X%,) +2(%+%)+10 (X +X,+1) +9
-2)° 7
_1 (%%, 2) sl VX, X,.Dang thirc xay ra khi va chi khi x, +x, =2. 05
6 6[(x1+x2+1) +9} 6
Két hop Vvéi dinh Iy vi — ét ta dugc dm—2=2<=m=1. 0.25
cau Il (4.0 @)
bidu kien —3<x<6 (*).
Phuong trinh da cho tuong duong (\/6— X —1)—(\/2X+ 6 —4) =x*—-2x-15 05
5—X 2(x-5)
= — =(X-=5)(x+3 0.5
V6-x+1 2x+6+4 ( )( )
<:>(x—5)(x+3+ ! + 2 j:O
N J6—-x+1 2x+6+4
Phan 1
(2.5 diém) x=5=0 0.5
X+3+ + 2 =0
V6—x+1 2x+6+4
X—5=0<« x=5 (théa man (*)). 0.25
X+3+——2 2 _0vonghiém khi —3<x<6. 05
V6—x+1 2x+6+4
So sanh diéu kién ta dwoc tap nghiém cta phuong trinh da cho a S = {5}. 0.25
Do f (x) chia cho biéu thic x—1 ¢6 s6 dula3 suyra f(1)=3 =a+b=2 0.5
Phin2 | Do f(x) chiacho biéu thic x—2 ¢6 s6 dula 5suyra f(2)=5=2a+b=1 0.5
(1.5 diem) N a+b=2 a-1 0.5
Giai hé & . KL
2a+b=1 b=3
Cau Il (4.0d)
Phan1 | Do n(n-1)(n+1):3= n5—n:n(n—1)(n+1)(n2+1)33 0.25
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(1.0di€m) | po n—1, n+1 14 hai s6 chin lién tiép nén (n—1)(n+1):8 va n® +1:2
0.25
=n°-n=n(n-1)(n+1)(n*+1):16
n°—n=n(n-1)(n+1)(n*+1)
=n(n-1)(n+1)[ (n*-4)+5| 0.25
=(n-2)(n-1)n(n+1)(n+2)+5n(n-1)(n+1):5
Do 3, 5 va 16 doi mot nguyén té clng nhau nén n° —n:240 (dpcm). 0.25
X =y (x+y*+6y°)=0 < x* —y’x—(y* +6y*)=0 (1)
0,25
Taco A, =y'+4(y* +6y")=y"(4y* +25)
Nhan xét: Néu (x,;Y,) la nghiém cua phuong trinh (1) thi (x,;— Y, ) la nghiém cua
. . X 0,25
phuong trinh (1). Khdng mat tinh tong quét ta chi can xét y >0.
Pé phuong trinh (1) c6 nghiém nguyén x, ta can phai cd A, la mot s6 chinh phwong
TH1: Xét y=0 vathay vao (1) tadugc x=0 thoa man nén (x;y)=(0;0) la mot 0,25
nghiém cua (1).
Phan 2 £ N A 1r . 2 N A 1
. TH2: Néu y >0, A, laso chinh phuong khi 4y +25 la so chinh phuong.
(2.0 d1ém) 0,25
Pit 4y* +25=m’ (m = N*) < (m-2y)(m+2y)=25 (2).
Vi yeN', meNnén m—2y<m+2y va m-2y; m+2y la cic udc nguyén duong
m-2y=1 m=13 0,5
cua 25. T (2) ta dwoc & .
m+2y =25 y=6
‘ ] , X = 252
Thay y=6 vao (1), rit gon ta dugc x° —36x—54432=0 e 216" 0,25
Vay phuong trinh da cho c6 tap nghiém la
S ={(0;0);(252;6);(—216;6);(252;—6);(—216;—6)} . 0:25
THI: 8 diém da cho c6 diém A tring véi tam O cia dudng tron.
Néu 7 diém con lai c6 diém A; ndm bén trong dudng tron (C) thi AA, <R=1 (thea | 0.25
man).
Phan03 Néu ca 7 diém con lai nam trén dudng tron thi chiung chia duong tron thanh 7 cung. Do
(1.0 diém) , 360°
d6 c6 mot cung trong cac cung d6 c6 so do nhé hon =60°. Khoang cach gitra hai | 0.25
diém 1a ddu mit ciia cung d6 nhé hon R=1.
TH2: Ca 8 diém da cho déu khéc O. Ta chia hinh tron thanh 7 quat bing nhau c6 géc & | 0.25
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0

tam bing 0 60 (hinh vg).

Theo nguyén 1y Dirichlet, trong 8 diém da cho phai c¢6 2 diém thudc cing mot trong 7
hinh quat thu duoc (c6 thé nam trén bién cua hinh quat). Gia st A, A, thuc mot hinh
quat.

Khido AOA, <60° nén mot trong hai goc OAA; hodc OA A 1én hon 60° (c6 thé bing

180°), chang han goc OA;A >60°. Taco AOA, <OA/A nén AA, <OA <R=1.Vay 0.25
trong cac diém da cho ludn ton tai hai diém ma khoang céch giira chiing nho hon 1.
Cau IV (6.0 @)
K
¢ B
N
I
A
M i 0
D E=F
Theo bai chira dugc K, N va O thang hang.
< . A 0.5
Ap dung hé thirc lwrong trong tam gidc vudng KBO ta dugc KB? = KN.KO (1)
Chtng minh dwoc KB? = KC.KD (2) 0.5
Phan 1
.2 . \ KC KO
(2.5diem) | Tir (1) va (2) suyra KNNKO=KCKD & ——=— 0.5
KN KD
Nén tam giac KNC dong dang véi tam giac KDO (c-g-c). Suy ra RDO = RNC 0,5
Suy ra ta giac ONCD noi tiép trong mot duong tron. 0.5
Phin2 | Goi H 1a giao diém cua CD va MO. Chira 5 diém K, A, H, O va B cung thuéc | 0.5
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(2.0 diém)

duong tron duong kinh KO

Chi ra AHK=KHB suy ra HI 1a duong phén giadc trong cua tam gidc AHB

HA 1A 0.5
=51 O
HB IB
. o NP A s N - HA MA
Vi HM L HI nén HM 1a duong phan gidc ngoai cua tam giac AHB 2B VB (4) 0.5
Tir (3) va (4) suyra E:m: IAMB = IB.MA, 0.5
IB MB
. 2 OB* . . i g A A
Chira OH.OM =ON.OK =0OB* = OH = oM (khong doi) suy ra H 1a diém co dinh. 0.5
Goi F 1a giao diém ciia AH voi duong tron (O) (F = A).
Phan3 | AHK =AOK (7)
(1.5 diém) 1 0.5
AFB = AOB = AOK_ (8)
Tir (7) va (8) = AHK = AFB =>CDI/BF .
Suyra F=E.Vay AE diquadiém H c¢b dinh (dpcm). 0.5
Cau Vv (1.0 d)
a®+b®+6ab<8 < a’ +b® +(-2)’~3ab.(-2)<0 (¥
Taco x> +y°+12° —3xyz :%(x+ y+ z)[(x— y)2 +(y—z)2 +(z—x)2]
0.5
Khido (*) < (a+b-2)[(a-b) +(a+2) +(b+2)’ [<0=0<a+b<2.
(1.0 diem) Ta cling suy ra ab<1.
2182
Khido P= 21 2+3+ab :( 21 >+ ! j+(i+abj+i2....zg.
a“+b ab a“+b° 2ab ab 2ab 2 0.5
KL Gia tri nhé nhit cua P bang % khi a=b=1.
Téng Piém toan bai 20d
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