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Pé thi gom ¢6 02 trang, 06 cdu

MA DE THI 456

Hoc sinh lam cd phan trdc nghiém va tw ludn vao to gidy thi, ghi ré md dé thi vao bén canh tir Bai lam
trén to gidy thi.
Céau 1. Tric nghiém (2,0 diém)

=2

. s 1A \ x+2y \ N
1. Nghiém cua h¢ phuong trinh 5 la (x;y) bang
X+

A. (-1;4). B. (—4;1). C. (1;,-4). D. (4;-1).
2. Cho tam gidc ABC vudng tai A, biét ABC=60" vd AB =4 cm.Ban kinh duong tron ngoai tiép

tam giac ABC bang

A. 8 cm. B. 4 cm. C.%cm. D.gcm.

3. Mot truong THCS ¢6 40 hoc sinh déng ki du thi tuyén sinh vao truong THPT Chuyén Chu Vin An,
mdi hoc sinh chi dang ky mot nguyén vong, véi s6 luong nguyén vong cu thé dugc cho boi bang sau:

Nguyén Chuyén Chuyén Chuyén Chuyén Chuyén Chuyén
vong Toan Vian Anh Ly Hoa Dia

Sélwgng 16 8 10 2 3 1

S6 hoc sinh dang ky du thi chuyén Toan chiém ti 1& 14

A. 30%. B. 25%. C. 40%. D. 12%.

4. Gia st phuong trinh x*+2x-6=0 c6 hai nghiém la x, va x,. Gia tri cla biéu thic
P =X, +Xx,—2xx, bang

A. 10. B. -10. C. -14. D. 14.

5. Cho hinh tru c6 ban kinh day r =3 va chiéu cao 4 =5. Dién tich xung quanh cua hinh tru d cho
bang



A. 157 . B. 45 . C. 30r. D. 48rx.

6. Cho tit gidc ABCD ndi tiép duong tron, biét ABD =80" thi ACD bing

A. 160", B. 80°. C. 100", D. 40°.
, 2 5

7. Két qua cua phép tinh 1/(5—3x/§) ++/18 + 6 bang

Al B. 632 1. C. 632 +11. D.11.

8. Gieo mot con xuc xac can doi, dong chat 2 lan. Xac suat dé két qua cua 2 lan gieo la giong nhau
bang

A B. C. —. D
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Céu 2. (1,0 diém) Cho biéu thirc

A—[ Jx+2 +\/;+3+\/;+2J
a-svr+6 V-2 34

1. Rut gon biéu thic 4.

.[1_ \/;
1 Jx+d

Jvéixzo;x;é4;x¢9.

2. Tim céc gia tri cia x sao cho 4= 3Jx 5.
Cau 3. (1,0 diém)

Mot doanh nghiép san Xuét vo hop nhan dugc mot don dat hang, san phém c6 dang mot hinh tru c6
nap, v6i thé tich 1a 401,92 cm® (lay 7 ~ 3,14 ). Doanh nghiép nén thiét ké vo hop véi ban kinh day

béng bao nhiéu cm dé téng dién tich vat liéu lam vo hop 1a nho nhét, ma thé tich khong d6i?
Céu 4. (2,0 diém)

1. Giai phuong trinh x? +3x+2 = 63/x* +3x—3 .

2x* =3xy+y° —4x+3y+2=0

X —y+2+y—-x+1=3

3. Gié str phuong trinh x* —6x—3 =0 c6 hai nghiém phan biét x, > x, . Khong giai phwong trinh, tinh
|xl —5|—|x2|—1

2 2
X + X,

2. Gidi h¢ phuong trinh {

gia trj ctia biéu thuc P =

CAu 5. (2,5 diém)

Cho duong tron (0) , hai duong kinh AB, CD vudng goc voi nhau tai O. Goi K 1a diém bét ky trén
doan thing OD (K khac O; D). Puong thiang qua K , vudng goc v6i AK , cit BC tai M . Goi G
1a giao diém ctia AM va CD.



1. Chimg minh rang tam gidic 4AMK vudng can.
2. Goi N la giao diém ciia 4K va BD. Chung minh ring MA 13 phan giac caa CMN .

3.Goi F la giao diém cia GN va KM , E 1a giao diém cia AF va MN, I 1a tim duong tron ngoai
tiép tam giac AMN . Chirng minh rang t&r gidc IFEB ndi tiép.

CAu 6. (1,5 diém)

1. Tim cac sd nguyén x; y théa mén phuong trinh x> +xy—2y* +7x+2y+1=0.

2. Cho p lasonguyénto 1€ va a; b la cac so ty nhién thoa man

a. Ching minh rang (b—a): p.
b. Tim cac sb nguyén td p sao cho a va b 1a cac s6 chinh phuong.

3. Xét tap hop S gdm tat ca cac ude nguyén duong cua sb 20267 . Tir tap hop S c6 thé chon ra tdi
da bao nhiéu s6 sao cho trong cac s6 duoc chon, khong c6 2 s6 nao 13 boi ctia nhau?



Chuong

CHUYEN TOAN LANG SON - 2026

[ Bai tap 1 ] (Lim Olympic - Lang Son - Bai 1)

T+ 2y =2

@ Nghiém ctia hé phuong trinh 1a (z;y) bang (4, —1).

2c+y="7
@ Cho tam giac ABC vuong tai A, biét ABC = 60° vi AB = 4 cm. Ban kinh duong
tron ngoai tiép tam gidac ABC bang 4 cm.
@ Mot truong THCS c6 40 hoc sinh dang ky du thi tuyén sinh vao trusng THPT Chuyén
Chu Van An, mdi hoc sinh chi dang ky mot nguyén vong, véi sé lugng nguyén vong
cu thé duge cho bdi bang sau:

Neuvén von Chuyén | Chuyén | Chuyén | Chuyén | Chuyén | Chuyén
BUYCR VOUB [ mosn | Van Anh Ly Hoéa Dia
Sé lugng 16 8 10 2 3 1

S6 hoc sinh dang ky du thi chuyén Toan chiém ti lé 1a 40%.
@ Gié sit phuong trinh 2* + 22 — 6 = 0 ¢6 hai nghiém 1a z; va x,. Gié tri ctia biéu thiic
P =z, + x5 — 22,2, bang 10.

@ Cho hinh try c¢6 ban kinh day r = 3 va chiéu cao h = 5. Dién tich xung quanh ctia
hinh tru da cho bang 30.

(6) Cho tit gidc ABC'D noi tiép dudng tron, biét ABD = 80° thi ACD bing 80°.
3 2 %
@ Két qua ctiia phép tinh (5 - 3\/5) + V18 4+ 6 bang 11.
Gieo mot con xtc sic can déi, dong chat 2 lan. Xac suat dé két qua ctia 2 lan gieo la

giobng nhau bang G

Bai tap 2 ] (Lim Olympic - Lang Son - Bai 2)

Cho biéu thiic

A_( VI +2 VI +3 .(1
Nz —5y/x+6 x—2 '
@ Rit gon bicu thitc A.

(2) Tim céc gia tri ciia z sao cho A = 3y/z — 5.

—

ﬁ+2)

oy —i),véixZO;zyéél;x;éQ.

Vz+1

@ Loi giai.

£ LIM Olympic - CLB 6n chuyén, HSG Trang 1



UM EDU
2 3 2 1
@Tacé:Pz i +\/E+ +\/5+ = ;
¢ —Bye+6  x—2 B—=silw E—2
VE it l—sfE 1
Ve+1l 4+l  Jr+1
I 1 &+
VT—=2 \z+1 -2
@V@iazZO;x;ﬁél;x;ég, ta ¢6 phuong trinh:

il
ﬁf2=3f—5<=>x—4\/5+3=0.

Phuong trinh nay c¢6 hai nghiém x =1 va x = 0.

Cing c6 Q =1—

Khid6 A=P:Q =

[ Bai tap 3 ] (Lim Olympic - Lang Son - Bai 3)

Mot doanh nghiép san xuat vé hop nhan duge mot don dat hang, san pham c6 dang mot
hinh try c¢6 nip, véi thé tich 1a 401,92 em® (ldy 7 ~ 3,14). Doanh nghiép nén thiét ké vo
hop véi ban kinh day bang bao nhiéu cm dé tong dien tich vat lieu lam vé hop 1a nhé nhat,
ma thé tich khong déi?

@ Lai giai.

Gia stt ban kinh ddy hinh tru la 7 (cm) va chiéu cao 1a h (cm).

Khi d6 V = 7r®h nén 3, 14.7°h = 401,92 hay h = %8.

Vi hinh tru ¢6 ndp nén téng dien tich vat liéu can gimg bang dién tich toan phan ctia hinh tru:

2
S = 27r? + 2nrh = 27r? + o0n

-
1287 " 1287 > 3?/271’1‘2 1287 1287
(A

2
iy = 2mr? +

r r T

o ; 12
Déau bing xay ra khi va chi khi 27r% = % hay r =4 (cm).

Ta c6 27r? + = 967.

Vay doanh nghiép nén thiét ké vé hop véi ban kinh day bang 4 cm.

[ 4

Bai tap 4 ] (Lim Olympic - Lang Son - Bai 4)

(1) Giéi phuong trinh z° + 3z + 2 = 6v/z2 + 3z — 3.
@ Giai hé phuong trinh

22° — 3y + > —4r+3y+2=0
Va2 —y+2+yy—z+1=3

@ Gia st phuong trinh 2% — 62 — 3 = 0 c¢6 hai nghiém phan biét x; > x,. Khong giai
phuong trinh, tinh gié tri ctia biéu thitc
_ =5~z -1
z3 + 3

P

@ Loi giai.

Trang 2 £ LIM Olympic - CLB 6n chuyén, HSG



Chudng 1. Chuyén Toéan Lang Son - 2026 LIM EDU
@ Didu kien xéc dinh: 22 + 32z —3 > 0. Dit t = Va2 + 3z — 3 (t > 0).
Ta c6 t* = 22 + 3z — 3 = 2° 4+ 3z = t* + 3. Thay vao phuong trinh ban dau, ta duge:
(2 +3)+2=6t<=>t>—6t+5=0<= (t—1)(t —5) = 0.
Suy rat=1 hoae £ =5,

Voit=1tacoz’+3r—3=1<=2"+32—-4=0.
Khi nay ta giai dugc = 1 va o = —4. Th lai thoa.
Véi t =5, ta c6 2° + 3z — 3 =25 <> 2° + 3z — 28 = 0.
Phuong trinh nay c6 hai nghiém =z = 4 va x = —7. Th lai thoa.
Vay tap nghiém cta phuong trinh 1a & = {—7; —4;1;4}.
@ Diéu kien xac dinh: T —y+220
y—2+1=0
Xét phuong trinh thit nhét, ta dua vé phuong trinh bac hai an y:
¥ =3yz—-1)+22° -4z +2)=0<=[y—(z—-1)][y—2(x—1)] =0
& Néu y = x — 1, khi d6 thay vao phuong trinh thi hai ta dugc:
\/a:2—(x—1)+2+\/(x—l)—x+1=3<=>x2—x—6=0.

Khi nay phuong trinh ¢6 nghiém x = -2 va z = 3.

V6ix=-2=y=-3vavdiz=3= y=2. Thi lai théa man.
® Néu y = 2z — 2, khi d6 thay vao phuong trinh thi hai ta dugc:

Va2 —2x+4+Vr—-1=3 V22 —-22+4—-2+Vz—-1-1=0 (véiz > 1)
1

(4
+ =0
V2 -2z +4+2 Vx—-1+1

Do x > 1 nén biéu thiic con lai trong ngodc luon duong nén z = 2,y = 2 thda man dé.

& (z—2)

Vay cac cap nghiém (x;y) théa man deé 1a (—2; —3),(3;2), (2;2).

@ Theo dinh li Vi-ét ta thay x; + 22 = 6 v 2122 = —3 am nén phuong trinh c¢6 2 nghiém trai
dduzr; >0>zonénz; —5=6—2—5=1—2,>0dozy <0mnén |z; — 5| =2, —5va
|zo| = —22 nén |z; — 5| — 23| —1=2; + 23 —6=0nén P =0.

[ Baitap 5 ] (Lim Olympic - Lang Son - Bai 5)

Cho dudng tron (O), hai duong kinh AB; C'D vuéng géc v6i nhau tai O. Goi K 1a diém bat
ky trén doan thang OD (K khac O; D). Duong thang qua K, vuong géc véi AK, cit BC
tai M. Goi G la giao diém ctia AM va CD.
@ Chiing minh rang tam gidac AM K vudng can.
(2) Goi N la giao diém ciia AK va BD. Chiing minh riing M A la phan gic ciia CMN.
(3) Goi F la giao diém ctia GN va KM, E 1a giao diém ctia AF va MN, I la tam dudng
tron ngoai tiép tam gidc AM N. Chiing minh rang t giac I FEB noi tiép.

£ LIM Olympic - CLB 6n chuyén, HSG Trang 3



% LIM EDU

(&' Loi giai.
@ Dé thay 2 du(mg k1nh AB,CD vuong goc nén AC'BD la hinh vuéng. Ta ¢6 ti giac AKMC
noi tiép = KAM = KCM = DCB = 45° = AAMK vuong can tai K.

@ Do OD la trung triic AB nén K O la phan glac AK B = AKO O OK B Tu cac tu glac
MKNB MKAC’ noi tlep — AMC = AKC = OKB KDB + KBD = 45° + KMN
= AMK + KMN = AMN nén MA la phan giac goc CMN

@ Ta c6 ACG = KCM = 45° va CKM = CAG = ACKM > ACAG (g.2)
= CG-CK=CA-CM =CB-CM = GKBM noi tiép, ma GM N B noi tiép dudng tron
duong kinh MN = NGM = 90° = F la tryc tam tam giac AMN = AE 1 MN.
Theo tinh chat géc noi tiép, goc ¢ tam va tam gidc can ta co: NAI = L —alN =

2
c HET . e e TS / o
90° — —— = 90° — AMN = 90° — AMC (theo § 2) = 90° — AKC = KAO = NAO

= NAI = NAO = A, I,0 thing hang.

KéduﬁngkinhALcﬁa(I):AE-AF=AG-AM=AO-AL=%AB-Z-AI=AB'AI
= AE - AF = Al - AB = IFEB nii tiép.

Trang 4 £ LIM Olympic - CLB 6n chuyén, HSG



Chutang 1. Chuyén Toén Lang Son - 2026 LIM EDU

[ Baitap 6 ] (Lim Olympic - Lang Son - Bai 6)

(1) Tim céc s6 nguyen z;y théa man phuong trinh 2 + zy — 24> + 7o + 2y + 1 = 0.

—1 . pr—1
=ava 5=
2

(2) Cho p la s nguyen t6 1& va a; b 1a cc sb ty nhién théa man ’ b.

a) Ching minh rang (b—a) : p.
b) Tim cac s6 nguyén t6 p sao cho a va b 1a cac s6 chinh phuong.
@ Xét tap hop S gom tat ca cac ude nguyéen duong clia s6 2026%°%7. Tt tap hop S ¢6 thé
chon ra t6i da bao nhiéu s6 sao cho trong cac s6 dude chon, khong c6 2 sd nao 1a boi
cua nhau?

@ Loi giai.

@ Dé y phuong trinh ban dau c6 dang (z —y)(z +2y) + Tz + 2y + 1 = 0.
Do d6 ta sé nghi t6i viéc phan tich vé trai dudi dang
(x—y+a)(z+2y+b) =22+2y—2y°+ (2a + b)x + (2b — a)y + ab
Dong nhéat hé s6 dé c6 duge a = 3 va b = 4.
Tudétacé (x—y+3)(zr+2y+4)=1nénz—y+3€{1,11,-1,—11}.
Xét ting truong hop suy ra (z,y) € {(1,3), (—11,3)}.
@ Tacéb—a=p2)2;1 € Z nén b — a chia hét cho p.
Gia sit ton tai cac sb6 tu nhién m,n sao cho a = m? va b= n? Dé y m,n > 0.
Khi d6 n> =m*(p+1) nénp+1= (%)2 13 binh phuong s6 hitu ti, ma p + 1 1a sé nguyén
nén p + 1 1a s6 chinh phuong, tit d6 ton tai k e N* dé p+ 1 =k*> hay p = (k — 1)(k + 1).

Viplasdnguyén td nén k —1=1nén k= 2, tit d6 p = 3, thit lai thod man.

@ a6 20262027 = 22077 , 10187077,

Dé ¥ tap hop S gdm tét ca cac uée nguyén duong ciia 2026227 sé chita cac phan tit ¢6 dang:
d=2"-1018" y6i 0 € &,4 < 2027.

Xét tap hop A C S gom 2028 phan tit c6 dang:
A = {2°.1013%%7; 2" . 1013%°%%; 22 . 1013%%%;.. . .; 2297 . 1013°}
Tap hop A gom 2028 s6 hoan toan théa man yéu cau khong c6 hai s6 ndo 1a boi clia nhau.

Gia stt ta c6 thé chon ra mot tap hop B C S gom k > 2029 phan tit sao cho khong c¢é bét
ky hai s6 nao trong tap B 1a boi clia nhau.

M&i phan tit trong tap B déu c6 dang 2° - 1013Y. Nhan thay ring, sé mii  chi c6 thé nhan
cac gia tri nguyéen thuoc tap {0,1,2,...,2027}. Tic 1a s6 mi x ¢6 t6i da 2028 gia tri khéc
nhau, do d6 ton tai it nhat hai phan ti trong tap B ¢6 cling s6 mil z.

Goi hai phan tit d6 1a d; = 2 - 1013¥* va dy = 2° - 1013¥2 thi ching la boi ctia nhau, vo ly.

Vay s6 lugng t6i da cac s6 c6 thé chon ra tit tap S théa méan yéu cau bai toan la 2028 sb.

£ LIM Olympic - CLB 6n chuyén, HSG Trang 5
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