SO GDPT SON LA KY THI CHQON HOC SINH GIOI THCS CAP TINH
‘ NAM HOQC 2024-2025

PE CHINH THUC Mon: Toan

Thoi gian: 150 phiit (khéng ké thoi gian giao dé)

(Dé thi c¢é 01 trang)
Cau 1 (4,0 diém).

a) Rt gon bicu thac: P:\/1+£2+i2+\/1+i2+12+...+\/1+ L -+ L -
1= 2 2° 3 2023~ 2024
_3(x*+5x-1) 24(x* +3x-1)
b) Cho 0<x<2 théaman: ———=+23=— :
X“+x-1 X“+2x-1
Tinh gié tri caa biéu thirc: T = (x2 —x—2)™* 4+ —
g Heu T (Xz_x)zozs'

Cau 2 (4,0 d@iém).Trong mat phiang véi h¢ truc toa dd Oxy. Cho diém A(L3), parabol (P) va
duong thang (d) c6 phuong trinh lan luot 1a; y=x* va y=ax+3-a.

a) Chang minh rang véi moi gia tri ctia a duong thang (d) ludn cit parabol (P) tai hai
diém phan biét. Gia st B va C 1a hai giao diém cua (d) va (P). Tim a dé AB=2AC.

b) Goi x,x,la hoanh d6 giao diém cua B, C. Tim gia tri I6n nhat, nhé nhat cua biéu thic

(D0 +D)
X2+ X2 +B(X +X,)

Cau 3 (4,0 diém).

X3 +3xy? =49

a) Giai hé phuong trinh:
) » PRIOnE {x2—8xy+ y> =8y —17x

b) Tim tat ca cac s6 nguyén té X va y thoaman x*+11=y?*,
Cau 4 (6,0 diem).
Cho duong tron (O;R) va day cung BC =R+/3 cb dinh. Pidm A di dong trén cung 16n

BC sao cho tam gidc ABC nhon. Goi E 1a diém doi xang véi B qua AC va F 1a diém d6i
xang véi C qua AB. Céac duong tron ngoai tiép céc tam giac ABE va ACF cit nhau tai K
(K khong tring voi A). Goi H 1a giao diém cua BE va CF.

a) Chuang minh KA 1a duong phan giac trong cua géc BKC .

b) Chtring minh ti giac BHCK noi tiép.

c) Xac dinh vi tri diém A dé dién tich t&r giac BHCK 1én nhat, tinh dién tich 16n nhét cua ta
giac do theo R.

d) Chiing minh duong thing AK ludn di qua mot diém cb dinh.
Cau 5 (2,0 diém).

a) Cho céc sé duong a,b. Tim gia trj nho nhat cua biéu thirc:

P= 2 + 2 +a—b—i
Va®+1-1 +b*+1-1 4 a+b

2
N A P4 A A A a + N A A r N A A
b) Tim tat ca cac so nguyén to p sao cho ap? pZ 1a s6 nguyén trong d6 a la so nguyén duong.

Thi sinh khong dwoc sir dung tai ligu. Can bg coi thi khéng gidi thich gi thém.

Ho va 16n thi SinA: ... oc.vev e eeeeee oo oo e e e ee e een v . SO DAO D@ s oo



SO GDPT SON LA KY THI CHON HQC SINH GIOI THCS CAP TINH

‘ NAM HQC 2024-2025
PE CHINH THUC Mon: Toan

(HDC c0 09 trang)

I. Mt s6 chu y khi chAm bai tw luan

- Huéng dan cham thi dudi ddy dua vao 1oi giai so luge caa mot cach. Khi chim thi giam
khao can bam sat yéu cau trinh bay loi giai day du, chi tiét, hop logic va c6 thé chia nho dén
0,25 diém.

- Thi sinh 1am bai theo cach khac véi huéng dian cham ma ding thi to cham can théng nhat
cho diém twong ¢rng voi thang diém cua huéng dan cham.

- Biém bai thi la tong diém cac cau khong 1am tron so.

I1. Dap an — thang diém
Cau 1(4,0 diem).

a) RUt gon biéu thuc: P:\/1+1£2+2i2+\/1+i+i+...+\/1+ L L

+ .
22 3? 2023% 20242
_ 3(x*+5x-1) 24(x*+3x-1) _ y
b) Cho 0<x<2 théa man: ———————=+23=—; . Tinh gia tri cua biéu
X“+x-1 X“+2x-1
thﬁC:T:(XZ—X—2)2023+ - 1 o
(=)
NQI DUNG PIEM
. 2 1 1 1 1 1 1
a) Rut gon biéu thuc: P=, 1+ 5+ +, 1+ 5+ +...+ |1+ + 2,0
JRitg \/ 12 22 \/ 22 32 \/ 2023 20247
2 2 2 2
1+i2+ 1 . (n2+n+12) _n +n+1:n +n+(n+1)—n:1+1_i 10
n“ (n+1) n“(n+1) n(n+1) n(n+1) n n+l
2
:>P:1+}—£+1+1—1+...+1+L—L:2024— 1 2024 -1 0,5
1 2 2 3 2023 2024 2024 2024
2
Vay po 20241 05
2024
3(x* +5x-1) 24(x* +3x-1)
b) Cho 0<x<2 théa man: ——; +23=—
X“+Xx-1 X“+2x-1
. . 2 2024 1 2,0
Tinh gia tri cia biéu thic: T =(x*-x-2) + —
2
(=)
o X +x=120
biéu kién 0,25
X +2x-1#0
3 x—1 +95 24 x—1 +3
3(x* +5x-1) 24(x* +3x-1) » X
XoHx= XoHeXx= (x—j+1 (X—J+2
X X
1 . 5 t=1
bat t:X—; c6 phuong trinh tr¢ thanh: t°-3t+2=0= (o 0,25




x—lzl

X X*—x-1=0 X = X =
1, T xeaxe1=0"| . ° 3 0
—2x-1=
X—;=2 X x=1+2; x=1-2
. , \ 0,25
Vi 0< x< 2 va doi chiéu diéu kién nén co6 duoc X=#:XZ—X—1:O
. 2 2024 1
Vay T=(x" —x=2)" +-——
(¥ =) 0,25
1 2024 1
(P —x-1-1)""+ (1) = =2,
( ) (X2 _y _1+l)2023 ( ) (1)2023

Cau 2(4,0 diém).
Trong mat phing véi h¢ truc toa do OXy. Cho diém A(L3), parabol (P) va dwong thang
(d) ¢6 phuong trinh 1an luot 1a: y=Xx* (p) va y=ax+3—a (d).
¢) Chang minh rang véi moi gia tri cua a duong thang (d) ludn cat parabol (P) tai hai
diém phan bi¢t. Gia st B va C Ia hai giao diém cua (d) va (P). Tim a dé
AB=2AC. ? , , 7
d) Goi X, X,1a hoanh d6 giao diém cua B,C . Tim gia tri I6n nhat, nho nhat cua biéu thirc

(x +D(x, +1)
P=—2- )
X;+ X5+ X + X,

NOI DUNG PIEM
y
y2 C
3
A
B &
x1 (0] 1 x2 X

a) Chtmg minh ring dudng thang (d ) ludn cét parabol (P) tai hai diém phan biét. Gia

, . s 2,0
st B va C 1a hai giao diém cia (d) va (P). Tim a biét ring AB =2AC.
Xét phuong trinh hoanh do giao diém:
X*=ax+3-a < x*—ax+a-3=0 (1) 0,25
Taco A=a’-4(a-3)=a’-4a+12=(a-2)"+8>0 vdi Va 0.5

Do d6 phuong trinh (1) luén c6 hai nghiém phan biét.




Nhu vay, phuong trinh hoanh do giao diém cua (d) va (P) ludn c6 hai nghiém phan

: . Cl e . 0,25
biét, tirc 1a (d) ludn cat (P) tai hai diém phan biét.
Gia str X, X, la nghiém cua phuong trinh (1) va B(X; y;), C(x,; y,) thi 0.5
(% —1)(%,-1)=xX,—(x+X,)+1=(a-3)-a+1=-2<0 ’
Viy diém A nam giira B va C. Do d6 025
AB =2AC = (1-%)=2(x,-1) = x =3-2%, (2) !
Mit khac x, + X, = a két hop véi (2) ta duge X, =3-a 095
Thay vao phuong trinh (1) ta duoc: (3— a)2 —-a(3-a)+a-3=0 ’
< a’—4a+3=0
Phuong trinh trén c6 nghiém a=1, a=3. 0,5
Vay a=1 hodac a=3.
b) Goi X, X, 1a hoanh d6 giao diém ctia B,C. Tim gia tri 16n nhat, nhé nhat cta biéu
thite P — 2(leZrl)(x2+1) | 2,0
X{ + X5 +6(X +X,)
(X +D(x, +1) X X, + X + X, +1
2 2 = 2 0,25
X[+ X5 +6(X +X,) (X +X,)T+6(X + X,)— 2% X,
< g 4 | AT Xy =2
Vi A >0,Va nén theo dinh ly Vi-ét:
XX, =a—3
0,25
a-3+a+l 2a-2
=>P== =2
a+6a—2(a—-3) a"+4a+6
= P(a’+4a+6)=2a-2< Pa’+2(2P-1)a+6P+2=0 (*) 0,25
HP=0=a=2=x-2x-1=0< x=1++/2 0,25
Coi (*)la phuong trinh béc hai an a,P 14 tham so.
Khidé: A'= (2P —1)> = P(6P +2) = —2P? —6P +1
Dé phuong trinh (*) c6 nghiém thi 0,5
A0 —2P? 6P +12 0 o J_s 3_3%/1_1
i :_'B_T\/EQa:@:]__\/ﬁ(tm)
\/_ 0,25
Véy I:)min 3= \/_ <a=1- \/_
0,25

P _3”_ o a=1+411

max

Cau 3(4,0 diém).




X +3xy* =—49

c) Giai hé phuong trinh:
) P s {x2—8xy+ y? =8y —-17x

d) Tim tit ca cac sé nguyén té x va y thoaman x*+11=y?3.

NQI DUNG PIEM

X3 +3xy* =-49

2,0
X2 —8xy +y? =8y —-17x

a) Giai h¢ phuong trinh: {

Phuong trinh da cho twong duong voi:
2x3 +6xy? =-98 - (X+ Yy +(x—y)*=-98 05
2x% —16xy +2y* =16y —34x | -3(Xx+Y)?+5(x—y)? =-9(x+Yy)—25(x—Y)

bat u=x+Yy,v=Xx-Y, ta thu dugc h¢ phuong trinh

u®+v®=-98 - u®—27 =—(v* +125) )

—3u?+5v2 =—9u—25v  |—-3u®+9u=-5v>—25v (2) 05
Cong vé véi vé phuong trinh (1) va 3 lan phuong trinh (2): ’
u®—9u?® +27u—27 = —(v* +15v2 + 75y +125)
< U-3)P°=—(v+5)° ©u-3=—(v+5) <u=-v-2
Thay u=-v—2 vao phuong trinh (2), ta dugc: —3(—v—2)*+9(-v—2) =-5v? —25v
@2v2+4v—30:o@{":3 0.25

V=-5
o Vi v:3:>u=—5:>{x+y:_5:>{xz_1 0,25
X—y=3 y=—4 ’
. - )
o Vi v=—5:>u=3:>{x+y 3 :{X 0,25
X—y=-5 y=4
Vay tap nghiém cua hé phuong trinh 1a S ={(-1;,-4);(-14)} . 0,25
b) Tim tit ca cac s6 nguyén té X va y théa man x*+11=y°. 2,0

Ta xét hai truong hop sau.
Néu x chia hét cho 3.

Khi @6, x =3 (do X la sé nguyén to). 0,5
Tasuyra y°=3*+11=92 = y =392 ¢ Z (khdng thoa man).

Néu x khong chia hét cho 3.

Khi d6, x* chia 3 du 1, ma 11 chia 3 du 2 nén x* +11 chia hét cho 3. 05
Tir do, tasuy ra y* chia hét cho 3 = y chia hét cho 3. 05
= y=3 (do Y la sé nguyén td). ’

— x*=32-11=16 = x=2 (do x Ia sb nguyén té). 0,25
Vay (x,y)=(2,3). 0,25

CAau 4(6,0 diém).

Cho dudng tron (O:R) va day cung BC = Ry/3 c¢é dinh. Pidm A di dong trén cung l6n BC
sao cho tam gidc ABC nhon. Goi E 1a diém doi xting voi B qua AC va F la diém doi xing
v6i C qua AB. Cac duong tron ngoai tiep cac tam giac ABE va ACF cat nhau K (K khong
trung véi A). Goi H 1a giao diém cua BE va CF.

e) Chang minh KA la duong phan giac trong cua géc BKC.

f) Chang minh tir gidc BHCK noi tiep.



g) Xéc dinh vi tri diém A dé dién tich t gidc BHCK 16n nhat, tinh dién tich 16n nhat cua tir
giac do theo R.
h) Chung minh AK ludn di qua mot diém co dinh.

NOI DUNG PIEM

a) Chirng minh KA 1a dudng phan giac trong cua géc BKC. 1,0
Taco: AKB = AEB (do ,,AEK,B noi tiép) 0.5
Va ABE = AEB (tinh chit dbi xung) = AKB = ABE (1)
AKC = AFC ( do AFKC noi tiép) 0.5
Va ACF = AFC (tinh chit déi xting) = AKC = ACF (2) ’
Mat khac ABE = ACF(=90° — BAC) = AKB = AKC (3) 05
Tu (1), (2) va (3) suy ra KA 1a duong phan giac trong cua géc BKC (dpem)
b) Chirng minh tu giac BHQK noi tiep. 2,0
Goi P,Qlan lugt 1a giao diém cua BE véi AC,CF voi AB.
Vi BC = Ry3 = BOC =120" = BAC = % BOC = 60° 05
Trong tam giac vuéng ABP c6 APB =90°,BAC =60° = ABE = ACF =30" 0,5
T gidc APHQ co:

0,5

AQH + APH =180° = PAQ + PHQ =180° = BHC = PHQ =120°

Ta c6: AKC = ABE =30°, AKB = ACF = ABE = 30° (Theo chirng minh phin a)

Ma BKC = AKC + AKB = AFC + AEB = ACF + ABE =60° = BHC + BKC =180 0.5
= BHCK noi tiép.

¢) Xéac dinh vi tri diém A dé dién tich t&r gid&c BHCK 16n nhat, tinh dién tich 16n nhat

: 2,0
cua tu giac do6 theo R.




Goi (0") 1a duong tron di qua bdn diém B,C,H,K .

Ta c6: BC = R+/3,BKC =60° = BAC 05
= Ban kinh duong tron (O') bang ban kinh dudng tron (O)
Goi M la giao diem AH va BC = MH L BC
Ké KN L BC(N e BC), goi I 1a giao diém HK va BC. 0,25
= Sguck S%BC(HI +KIl) =%BC.HK(dO HM < HI,KN <KI) 0,25
Taco: KH laday cung (O',R) = KH < 2R (khong d6i)
— Sgrex MaX <> KH = 2R, HM + KN = HK =2R 0,25
Gi tri I6n nhat Sgyex = % Rv3.2R=R%/3 0.25
Khi HK 1a duong kinh (0" thi M, 1, N tring nhau suy ra | 1 trung diém BC nén 0,95
AABC can tai A hay A la diém chinh giita cung Ién BC . ’
d) Chitng minh AK ludn di qua mot diém cb dinh. 1,0
Tacod BOC =120° va BKC =60°. 05
Suy ra BOC + BKC =180° nén t gidc BOCK noi tiép. ’
Laicé OB=0C =R suy ra OB =0C. 0.95
Do d6, BKO = CKO hay KO 1a duong phan giac cua goc BKC. ’
Ma KA 1a duong phan giac cua goc BKC theo phan (a) nén 3 diém K,O, A thang

0,25

hang.
Hay AK luén di qua diém O cb dinh (diéu phai chiing minh).

Cau 5(2,0 diém). , , 7
c) Cho cac so6 dwong a,b. Tim gia tri nhé nhat cua biéu
2 ab 8

2
Jai+1-1 «b*+1-1 4 a+b

2

thac:

d) Tim tat ca cac s6 nguyén to p sao cho : 2+ p2 la s6 nguyén trong d6 a 1a sé nguyén
duong.
NQI DUNG PIEM
a) Cho cac so duong a,b. Tim gia tri nho nhat caa biéu thic:
P= 2 + 2 +a—b—i 1,0
Jai+1-1 b*+1-1 4 a+b
Ta co:
2 2
\/a3+1:\/(a+1)(a2 —a+l) < arlra a+1=a—+1:>;2£2.
2 2 a’+1-1 a 0,25
Tuong tu ta co: __r > 2
' Jp+1-1 b*
Suyra 0,25




llab8>8ab8 4a_bj48
ab a+b

P24(—2+—2j+———_—+———:(—+
a- b 4 a+b ab 4 a+b \ab 4

2
>24 0 8 :1+(i—j >1 0,25
(a+b)* a+b a+b
D& thdy P =1 khi a=b=2 . Vay MinP =1. 0,25
2
b) Tim tit ca céc s6 nguyén té p sao cho 2 2+ |02 la s6 nguyén trong d6 a 1a sé nguyén L0
ap® — :
duong.
. a®+2 2 s

o Xeét p:2:>4 Z=a"+2:4a-2=16a"+32:4a-2

= (4a—2)(4a+2)+36:4a—2—=36:4a—2
Do 4a—2>0, las6 chin va khong chia hét cho 4nén 4a—2¢ {2;6;18} —ae {]; 2;5} 0.5

2 )
Thur lai: Vi p=2va a=2thi 2 2+2 =1eZ(tm)
2.2 -2
Véi p=2 va a=1 hoac a=>5thi khong thoa mén.
. a’+3 2 o ) :

o Xét p=3:>9a 2eZ:>a +3:9a-2=8la“+243:9a-2
— (9a—2)(9a+2) +247:9a—2 = 247:9a—2 0.25
Do 247 =13.19nén 247 khong c6 udc dang 9a—2. Truong hgp ndy vo nghiém.
e Xét p>5, khi d6 t6n tai s6 nguyén duong k sao cho a%+ p =k(ap?—2)
< a?—kp?a+2k+p=0 *) 0,25
Coi (*) 1a phuong trinh bac 2 4n avéi p l1a tham sb.
Taco: A=(kp?)* —4(2k + p) < (kp?)?
Lai c6: A—(kp?—1)? =—4(2k + p) + 2kp? —1=2k(p? —4)—-4p-1

>2(p?—4)-4p-1=2p(p—2)-9>0vp=5 0.5

Suy ra (kp? —1)? <A < (kp?)? = A khong thé 1a s6 chinh phuong nén phuong trinh (*)
khdng c6 nghiém nguyén duong. Truong hop nay v nghiém.
Vay p=2 thoa mén bai toan.

Hét




