SO GIAO DUC VA PAO TAO PE THI TUYEN SINH LOP 10 THPT CHUYEN BAC GIANG

BAC GIANG NAM HOC 2024 - 2025
. , MON THI: TOAN
DE CHINH THUC Ngay thi: 05/6/2024
(Dé thi gom 01 trang) Thoi gian lam bai: 150 phit, khong ké thoi gian giao dé

Cau 1 (5,5 diém).

a) Rut gon biéu thic P = (

x+1 2 1)( 2/x
x\/—+2x\/;2\/_+21f x\/_

b) Trong mit phang toa 4§ Oxy, cho duong thing (d):y =(1-m)x+m’> —m, v6i m 1a tham s6. Tim tat ca

j vol x>0 va x#1.

cac gia tri cia m dé duong thang (d ) cat truc hoanh va truc tung 1an luot tai hai diém 4 va B sao cho ba diém

O, A, B tao thanh mot tam giac can (vdi O 1a goc toa dd).
¢) Cho phuong trinh x* —2(m+1)x+6m—3=0, véi m la tham so. Tim tat ca céc gia tri clia m d¢ phuong

trinh da cho c6 hai nghiém phan biét x,, x, thoa man \/(xf —% + 1)2 + \/ﬁ =X, .
Cau 2 (4,0 diém).
L (x=1)(x -Sx+6)
a) Giai phuong trinh: ritl
b) Cho P(x) va O(x) la hai da thirc véi céc hé sb nguyén thoa man da thie x.P(x*)+Q(x*) chia hét cho
da thirc x° +2. Chitng minh 5.P(2028)+6.0(2022) chia hét cho 2024 .

Cau 3 (3,5 diém).
a) Tim tat ca cac s6 nguyén X, y thdaman x* +xy—x—-3y=7.

=x’—4x+3.

b) Véi mdi s6 thue a, goi [a] 1a s6 nguyén 16n nhat khong vuot qua a . Tim tat ca céc sO nguyén duong 7

n' —4n’ +5n* -1
4n’

sao cho [ } la mot sO nguyén to.

¢) Nhan ky niém 60 nam ngay thanh lap, Truong trung hoc pho thong X d chon ra 300 hoc sinh tham gia
cugc dleu hanh. M6i em tham gia diéu hanh duoc gan mot s6 nguyén duong phan biét tur 1 dén 300. Ban t6 chirc
xep ngau nhién 300 em hoc sinh d6 thanh bon kh01 do1 hinh. Chirng minh rang luén ¢6 ba em hoc sinh thudc
cung mot khoi d6i hinh ma ba sb x, v, z dugc gan trén cac em hoc sinh d6 thoa man x chia hét cho y vay

chia hét cho z .

Cau 4 (6,0 diém). Cho dudng tron (O) duong kinh AB, I 1a diém bat ki thudc doan thang O4 (I khac 4 va
0), day cung CD cua duong tron (0) vudng goc voi AB tai 1. Tur diém I ké cac duong thang /M, IN lan
lwgt vudng goc voi cac duong thang AC, BC (M thudoec AC, N thude BC). Goi P 1a giao diém cua hai dudng
thang MN va AB, E la giao diém th@ hai ciia duong thang PC va dudng tron ( ) (E khac C).

a) Chuing minh tor giac AMNB noi tlep dugc trong mot duong tron va PM.PN = PA.PB .
b) Go1 F la tam duong tron ngoai tiép tir gidc AMNB . Chimg minh dudng thang /E vudng goc vai dudng
thang CE vabadiém E, I, F thang hang.

¢) Chirng minh biéu thirc MAMEDBY gia tri khong doi khi diém 7 di chuyén trén doan thang OA4 (I khac
CP.CD.CE
A va O).
Cau 5 (1,0 diém). Cho cac s6 duong x, ¥ théa man xy >1. Tim gia tri nho nhat ctia biéu thic
| (e : :
1+y 1+x l4+xp
—-HET
Can bo coi thi khong giai thich gi thém.
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SO GIAO DUC VA PAO TAO

HUONG DAN CHAM

(Ban hwdng dan cham cé 06 trang)

BAC GIANG BAI THI TUYEN SINH LOP 10 THPT CHUYEN BAC GIANG
NAM HOQC 2024 - 2025
A ; NGAY THI: 05/6/2024
HDC CHINH THUC SR TR TR

Cau Huwéng dan gidi Piém
Cau 1 5.5d
: 1 % 1 2
a) Rut gon bi¢u thic P = xx + + - 1+ Vx vol x>0 va x#1.
WNx+2—x =2 ~x+2 1-+x x—x
o (\/;+1)(x—\/;+1)+ o) . 1| [ x++x 0.3
(x—l)(\/;+2) Je+2 Ax-1| | x—+x |
| m—dx#d +2(‘/;‘1)+‘/;+2 [Vx+1 0.5
() () [
a) L .
2,0d o x+20x+1 Wx-d
(Vx-1)(vx+2) Vx+1 0.5
2
- (‘/;”) Jx-1_ ~x+1
(Vx-1)(Va+2) Va+l Va2’
0.5
Vay P = Vr+] :
Jx +2
b) Trong mit phang toa dd Oxy, cho dudng thang (d):y = (1—m)x+m2 —m v6i m 1a tham s6. Tim tat
ca cac gia tri cua m dé duong théng (d ) cat truc hoanh va truc tung lan luot tai hai diém 4 va B sao
cho ba diém O, A, B tao thanh mot tam gidc can (voi O la géc toa do).
Véi m =1, thi duong thang (d ) c¢6 phuong trinh: y =0, thay khong thoa man. 0.25
b Vo1 m#1 taco (a’) cat truc hoanh tai diém A(m; O) va cat truc tung tai diém B(O; m’ —m).
1,5d Pé ba diem O, A, B tao thanh mot tam giac ta phai co6 m#0, lic d6 tam gidc OAB ludn 0.5
vuong tai O. Khi d6 tam giac OAB can < 0OA=0B
= m‘ =‘m2 —m‘
_m:O m:O 05
e N ;
|m=1=1""|m=2
So sénh diéu kién m=2. 0.25
Cho phuong trinh x° —2(m+1)x+6m—3 =0 v6i m 1a tham so. Tim tat ca cac gia tri cia m dé phuong
trinh da cho co6 hai nghiém phan biét x,, x, thoa man \/(xf = 1)2 +4x, +1=x,.
=3
Phuong trinh x* —2(3m—1)x+m’ —m—-4=0 (x=3)(x=2m+1)=0< | .
uong trinh x (3m—1)x+m’>—m & (x-3)(x—2m+1) <::>ch2m_1 0.5
¢)
204 Phuong trinh da cho c6 hai nghiém phan biét x,, x, ©2m—-1#3<<m#=2 (). 0.25
Bién doi \/(xf —x, +1)2 +x, +l=x, S x> —x +1+x, +1-x,=0 (1) vi
0.25

2
xf—x]+1:(xl—%) +%>O




* Truwong hop 1: x,=2m—-1 va x,=3. Thay vao (1), rat gon ta dugc phuong trinh

2 0.25
2m”—=3m+1=0
Giai phuong trinh 2m* —3m+1=0 ta dugc m=1 va m = % déu thoa man diéu kién (¥*) 0.25
* Trwong hop 2: x, =3 va x, =2m—1. Thay vao (1), rut gon ta dugc phuong trinh
0.25
N2m =2m—8
Giai phuong trinh 2m =2m—8 v6i m>4, ta duoc m = L2 +4\/§ thoa man diéu kién (*) 0.25
Vay cac gia tri can tim ctia m 1a m e {l;%; L7 +4\/3—3} . 0.25
Cau 2 4,0 d
) Gii ph - (x—l)(x2—5x+6) D A s
a) Giai phuong trinh: = —4r 3.
2 = V2x—1+1
Piéu kién: x> % : 023
Phuong trinh da cho twrong duong v61 phuong trinh
(x* —4x+3)(V2x—1+1) = (x=1)(x* =5x+6)
& (2 —4x+3)(Vaxr—1+1) =¥ ~4x+3)(x-2) —
& (x —4x+3)(V2x—1-x+3)=0
x*—4x+3=0 -
— :
@) Vv2x—-1-x+3=0
20d | +) X’ —4x+3=0=(x-1)(x-3)=0 0.25
N [x " (théa min) 0.25
xe=3
+) V2x-1-x+3=0+/2x-1=x-3
2x—1=(x-3) {x2—8x+10=0 0.25
— — :
x>3 x23
hx=4—Jg
@<_x=4+\/g@x=4+\/8. 0.25
X223
Vay tip hop nghiém cta phuong trinh d cho 1 {1; 34+4/6}. 0.25
b) Cho P(x) va Q(x) la hai da thirc véi céc hé s6 nguyén théa mén da thirc x.P(x4 ) + Q(xz) chia
hét cho da thirc x” +2 . Chitng minh 5.P(2028)+6.0(2022) chia hét cho 2024 .
Xét da thitc R(x)=a,x"+a, x"" +..+ax+a, v6i a,, a,, ..., a, €.
J n n B= n— : 025
p |Tacs R(4)-R(B)=|a,(4'~B")+a, (4" ~B"")+..+a(4-B) [(4-B)
%04 | vi (4"-B")i(4-B),VneN 0.25
Do do :
4 (4 4 (2 . _
[P(x )—P(4)}.(x —4) = [P(x )—P(4)].(x +2) vi (x4 —4) — (x2 +2).(x2 —2) 0.25

va | 0(x*)-0(-2) [i(x* +2)




Mat khac, ta co:

x.P(x4 ) + Q()c2 ) = x.[P(x4 ) — P(4)i| + [Q(x2 ) — Q(—2)] + P(4).x + Q(—2) 0.25
Ta co: P(x4)—P(4) , Q(x2)—Q(—2) va x.P(x4)+Q(x2) chia hét cho da thirc x*+2
P 4) =0 0.25
nén
0(-2)=0
q {P(x)f(x—4)
uy ra : 0.25
Q(x):(x+2)
P(2028) 2024
= 0.25
Q(2022) 2024
— 5.P(2028)+6.0(2022) chia hét cho 2024 . 0.25
Cau 3 3.5d
a) Tim tat ca cac sO nguyén x, y théaman x* +xy—x—-3y=7.
Tacod x° +xy—x-3y=T7<(x-3)(x+y+2)=1 (¥ 0.5
x—3=1 x=4 0.5
Do X, y nguyén nén tu (*) ta co — (thoa man) '
a) x+y+2=1 y=-5
L5d
x=3=-1 x=2
Hoac — (thoa man).
x+y+2=-1 =-5 0.5
Vay phuong trinh ¢6 hai nghiém nguyén la (x;y) = (4;—5) , (x;y) = (2;—5) :
Vi mdi s6 thue a, goi [a] 1a s6 nguyén 16n nhat khong vuot qué a . Tim tat ca cac s6 nguyén duong
n'—4n’ +5n° 1., . oS
n sao cho T la mQt s6 nguyén to.
n
4 4.3 2 2
Taco A=" 4n J;Sn 1:n . é_L
4n 4 4 4n’
* Truwong hop 1: Xét n =2k, ke N
0.3
Ta co A:(k—l)2 +l— : —.
4 16k
b 1 1
1,0d [4]=(k—1)" khong phai 1a s6 nguyeén t6 (loai).
* Trwong hop 2: Xét n=2k+1, keN
Ta co A:kz—k+l— : —=k(k- 1)+l— :
2 4(2k 1) 2 4(2k+1)
1 1 0.5
Vi 0<—— <1,VkeN, nén [A]|=k(k-1)
2 4(2k 1)
Nén dé [A4] 1as0 nguyén t6 <> k(k—1)=2.1= k=2 =>n=>5 (théa man).
Nhan ky niém 60 nam ngay thanh lap, Truong trung hoc pho thong X da chon ra 300 hoc sinh tham gia
cugc diéu hanh. MOdi em tham gia diéu hanh duoc gan mot s nguyeén duong phan biét tur 1 dén 300. Ban
o) t6 chirc xép ngau nhién 300 em hoc sinh d6 thanh bon khoi doi hinh. Ching minh rang ludn c6 ba em
10d hoc sinh thudc cung mot khoi doi hinh ma ba s6 x, v, z dugc gan trén cac em hoc sinh do thoa man x

chia hét cho y va y chia hét cho z.

Go1 Q={1;2;3;4;...;300} va A:{2°;2‘;22;...;28} cQ (Tap 4 c¢b 9phﬁn tr)

0.25




Tacd 9 chia 4 dugc 2 du 1 nén theo nguyén 1y dirichlet khi chia Q thanh 4 tip con, ton tai it 0.95
nhat mot tap con chira it nhat 3 phan tir cua tap A4 . '
Goibaphantirdola x=2°, y=2°, z=2°véi a>b>c -
Khi d6 ta thiy ba s6 thoa man diéu kién 29:2° va 2°:2¢ '
Tu dosuyra x:y va y:z (dpcm). 025
Cau 4 6.0 d
Cho duong tron (O) dudng kinh 4B, I 1a diém bat ki thudc doan thing O4 (I khic 4 va 0), day
cung CD cua duong tron (0) vubng goc véi AB tai I. Tur diém I ké cac duong thang IM, IN lan
lugt vudng goc véi cac duong thang AC, BC (M thudc AC, N thudc BC). Goi P la giao diém cia
hai duong thing MN va 4B, E 1a giao diém thir hai ctia duong thing PC va duong tron (O) (E khac
C).
a) Chirng minh tr gidc AMNB noi tlep duogc trong mot duong tron va PM.PN = PA.PB .
b) Goi F la tam duong tron ngoai tiép tir gidc AMNB . Chimg minh duong thang /E vudng goc voi
duong thang CE vaba diém E, I, F thang hang.
: 2 MA.AB.BN o PP : : »
¢) Chirng minh biéu thirc co gia tri khong do61 khi di€ém 7 di chuyén trén doan thang OA4 (
CP.CD.CE
I khac 4 va O).
&
D Q
a) Ching minh tr gidc AMNB ndi tiép duoc trong mot duong tron va PM.PN = PA.PB.
* Chitng minh tir gidc AMNB néi tiép.
) Theo gia thi€t suy ra tor giac IMCN 1a hinh chit nhat (tr giac c6 ba goc vuong) 0.5
2,5d | Nén CMN =CIN .
mat khac CIN = CBI (cung phu v6i goc ICB) suy ra CMN = ABN . 0.5
Xét to gidc AMNB c6 AMN + ABN = AMN + CMN =180° va hai goc AMN va ABN & hai vi 05
tri doi dién nén t gidc AMNB 1di tiep. '
* Chirng minh PA.PB = PM .PN .
Xeét hat tam giac PAM va PNB co:
Goc tai dinh P chung; 0.5
PMA =CMN = PBN .
Tu do hai tam giac PAM dong dang voi tam giac PNB (g.g)
Suy ra L M <> PA.PB = PM .PN . 0.5
PN PB
b) Go1 F la tam duong tron ngoai tiep tor giac AMNB . Ching minh duong thang /E vudng goc voi
duong thang CE vabadiém E, [, F thang hang.
* Ta chimg minh /E | CE 0.5
Chi ra dugc PA.PB = PE.PC (chirng minh hai tam giac dong dang) '
b) Theo phan a) ta c6 PA.PB=PM.PN tu do suy ra tir gtac MECN noi1ticpva M, E, C, N, 0.5
20d 1L cung nam trén duong tron duong kinh MN va CI ,do do6 IE 1L CE (1). '
’ *Goi O ladiém do1 xung cua C qua O. Tu cach dung ta c6 CQ la duong kinh cua duong tron
(0) nén QEC =90° hay OF 1 EC (2) 0,23
Tu (1), 2)suyra Q, I va E thang hang (3)
Ta c6 FO//CK vi cung vudng goc vo1 AB (4) 0.25




*Taching minh /7, F va Q théng hang. Thuc vay:
Goi H la giao diém cua OC véi MN, khi d6 ta c6 HCN = OBC (do tam giac OBC can tai
0); CNH = MAB (do tit giac AMNB ndi tiép).

0,25
Suy ra HCN + HNC =CBA+CAB =90" = QC 1 MN .
Go1 K latam cua hinh chir nhat /MCN khi d6 K la trung diém cua doan MN nén FK | MN
, tr do ta duge FK//QC (5)
Tu (4) va (5)=Tua gidc FKCO 1a hinh binh hanh = FO//CI va FO = %CI :
Do d6 FO la duong trung binh ciia tam giac QCI nén F la trung diém cua doan /Q suyra [ | 0.25

, F va Q thang hang (6).
Tu (3) va(6)suyra E, I, F thing hang.

¢) | c) Chitng minh biéu thirc Ma i s gia tri khong doi khi diém 7 di chuyén trén doan thang OA (
CPCD.CE
1,5d : ‘
I khac 4 va O).
Tac6 AM.AC = AI*, BN.BC = BI’
T trén suy ra AM.AC.BC.BN = AI*.BI’ 0.5
— AM .AB.CI.BN =CI* (vi AC.BC = AB.CI va AI.BI =CI*) '
— AM .AB.BN =CI’ (7)
Ta c6 CP.CE =CI’ 0.5
Ma CD =2CI = CP.CE.CD=2CI’ (8) '
Tu (7) va (8) ta duoc JELABAY 1 :
CPCD.CE 2
0.5
Cau 5 1,0d
Cho céc s6 duwong x, y thoa min xy>1. Tim gia tri nho nhét cta biéu thirc
e : .
Ly 1ax 1-+xp
Taco: K = X 4 +(L+l)+ : -2
1+y 1% 14+ xy
, : 1 0.25
=(x+y+1) + + -2.
l+x 1+y ) 1+xy
i ] 1 4 £ s,
Mat khac vo1 moi a, b duong ta co: + > . Dau bang xdy ra <> a=>5.
l+a 1+b a+b+2
1 4 ;.
Khi do ta co : + > . Dau bang xayra < x=y.
1+ 1+ x4+p+2
0.25
4(x+y+1
Dodétaduge K> 2E*Y*) 1, i 1 ), 1 ,
x+y+2 o+l x+y+2) xp+l
= 24 L __ 4 ;
xy+l x+y+2
Pit £ =xy,t>1 vacd x+y>2xy tadugc
0.25

K>2+ 21 = =§+(l+ 21 _ = ) (Ve=1)
tc+1 t+1 2 2 t°+1 t+1




(-1 3

2(¢+1)(£2+1) 2

3
==+
2

3.
K=—khi t=1,tadugc x=y=1. 0.25
2
Vay gia tri nho nhat cia K bang % khi x=y=1.
Tong Piém toan bai 20 d
Luwu y khi cham bai:

Trén day chi la so lvoc cac buoc giai. Loi gidi ’cda hoc sinh can lap ludn chat ché hop logic. Néu hoc
sinh lam cach khac ma giai dung thi cho diém toi da.
Doi voi cau 1V, hoc sinh khong vé hinh thi khong cham.

Diém toan bai khéng lam tron.



