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(Dé thi c6 01 trang)

Cau 1. (2,0 diém)

(a) Cho biéu thiic A =
x

x—4 2x—5\/9_c—1)(
2x+3y/x—2 4x—1
A xéc dinh va rut gon biéu thiic A.

X 1 R [N N o 2
x\/a_c+2+§+7 . Tim diéu kién caa x deé

(b) Trén ké c6 10 quyén sach khac nhau, trong dé6 c6 5 quyén sach Toan, 3 quyén sich Vin
va 2 quyén sach Li. LAy ngiu nhién hai quyén sach tit ké trén. Tinh xéc suat dé lay dudc

hai quyén sach Toan.
Cau 2. (2,0 diém)

(a) Cho Parabol (P):y =x? va duong thang d : y = mx +3. Tim m dé duong thang d cat (P) tai
hai diém A, B phan biét sao cho d6 dai AB ngin nhét.

(b) Giai phuong trinh (13 —4x)v/2x — 3+ (4x — 3)v/5 —2x = 2+ 8V 16x — 4x2 — 15.
Cau 3. (2,0 diém)
(a) Cho a, b 12 hai s6 chinh phuong 1é lién tiép. Chiing minh ab —a — b + 1 chia hét cho 192.

(b) Cho x, y, z>0 théa man x+ y +z = 3xyz. Tim gia tri nhé nhat ctia biéu thic

vz 2x xy
= + + .
x3(z+2y)  y3(x+22) 23(y+2x)

Cau 4. (3,0 diém) Cho tam gidc ABC nhon, ndi tiép dudng tron (O;R). Cac duong cao AD,
BE, CF cat nhau tai H. Goi M, N, P 1an lugt 14 giao diém ctia cac dudng thing AO véi BC, BO
v6i CA, CO véi AB. Chiing minh rang

(a) T giac BCEF noi tiép.

(b) DH.DA=DF .DE.

9R

Cau 5. (1,0 diém) T6 mau mdi diém trong méit phang béi mét trong hai mau xanh hoac do,
moéi diém dudc t6 béi dung mot mau. Ching minh ring ton tai mot doan thang ma hai dau

mut va trung diém ctia né dudc t6 béi cing mot mau.

HET
Thi sinh khong duoc st dung tai liéu. Giam thi coi thi khong gidi thich gi thém.
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LOI GIAI THAM KHAO PE THI CHUYEN TOAN NAM 2025-2026
Thuc hién: Doi tuyén HSGQG Toan trusng THPT Chuyén Lé Quy Don nam hoc 2023-2024
Nguyén Hoang Viét, Nguyén Minh Tuin, Nguyén Phuong Thao
Nguyén Vin Chinh, Pham Céng Hoang, Vuong Thanh Nam.

Cau 1. (2,0 diém)

o , -4 2x—5y/x—1 1 . A . .
(a) Cho biéu thic A = ad _ ye ) (x\/E+2 + 24— | Tim didu kién cua
2x +3y/x — 2 4x—1 2 x

x dé A xac dinh va rit gon biéu thic A.
(b) Trén ké c6 10 quyén sach khac nhau, trong d6 c6 5 quyén sach Toan, 3 quyén sach
Van va 2 quyén sach Li. LAy ngiu nhién hai quyén sach tit ké trén. Tinh xac suét dé

lay dudc hai quyén sach Toan.

Loi giai.
R x>0 x>0
(a) biéu kién: hay
2x+3/x—2#0 Q2vZ-D/x+2)£0 (1)
Vl\/a_c+2>0v6imoix>0néntfi(l)tacé2\/a_c—17é0hayx;éi.Véyx>0véx;éi.
Ta co
_ x—4 _2x—5¢§—1 x 1
A= orrsvace dx-1 )(x\/’_c+2+2+\/§)
(Vx-2)(vx+2) 2x—5yx—1 ( 1)
= - D1+ —
Cvi-vE2) @varheva-n) VP e
[ VE-2@va+D  2x-5Va-1 | (xVx+2)@Va+1)
Clevr-D@yvr+l) Qv+ 1DE2yVa-1) 2V/x
] 2x-3va-2  2x-5Va-1 | (x/r+2)@2va+1)
T leve-Deyvz+l) @yvrz-1D@yvxa+1) 2V/x

2y/x-1 (xVx+2)2yx+1)  xy/x+2

T @VE-DEVE+D) 2/ 20E

£ A . X 1s 10.9
(b) SO phan t caa khong gian mau la n(Q) = — = 45.

Goi A 1a bién c6: "Lay dudc hai quyén sach toan." Khi d6 s6 phan ti& thuén lgi cho bién

P 4
co A: n(A)= 57 =10.

. _n(4) 10 _2
VayP(A)——n(Q) -G o
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Cau 2. (2,0 diém)

(a) Cho Parabol (P):y = x2 va dudng thang d : y = mx + 3. Tim m dé dudng thing d cét
(P) tai hai diém A, B phan biét sao cho d6 dai AB ngan nhat.

(b) Giai phuong trinh (18 —4x)v2x — 3 + (4x — 3)v/5 —2x = 2+ 8V 16x — 4x2 — 15.

Loi giai.
(a) Xét phuong trinh hoanh do giao diém x? = mx + 3 hay x> —mx -3 =0.

Ta ¢6 A=(-m)2-4.1.(-3) =m2+12 >0 Vm. Vay d ludn cat (P) tai hai diém A va B phan

. .o s N . PRSI , | X¥1txe=m
biét. Gia st A(x1,y1) va B(xg,y2). Theo dinh 1i Viete ta co

xX1x9 = —3
Ta co AB? = (g — 1) + (79— y1)? = (g — x1)% + [(matg + 8) — (maxy +3)I2
= (xg — x1)%(1 + m?) = [(x1 + x2)* — 41 221(1 + m?)

=m?+12)1+m?) =m*+13m? +12 >12Vm.

D4u bang xay ra khi va chi khi m = 0. Vay v6i m = 0 thi AB nhé nhat bang 2v/3.

.2 .3 5 . . . s .
(b) Diéu kién: 2 <x< 5 Pat u =v2x-3>0vav=+v5-2x>0. Khi d6 u?+v?2=2 (1) va
phuong trinh ban dau tré thanh

(7-2u?)u +v(7-20%) =2+ 8uv
— 7(u+v)—2(u3+v3)—8uv—2:0
— T(u+v)-2u+v)®-3uvw+v)-4[(u+v)2-2]1-2=0

— w+v)P-4u+v2+w+v)+6=0

u+v=3 (2)
= | u+v=-1 (3)
u+v=2 (4
2-2 7
—Tfi(l)vé(2)suyrauv:%:§.Tﬁ(2)v6iv:3—utacé
V23 +3 —v/23+2 ,
7 G-w=u?-3 a— ﬂvz—z < 0 (Loai)
—=uv=uB-u)=u‘-3u =
—-V23+2
2 u:—\/_3+ < 0(Loai)
22 -1
- Tu (1) va(3) suyrauv = % =5 <0 (Loai)
2
-2
-fo(1)va(4)suyrauv:%:%:1.Ttx(4)vaiv:2—utacé

l=wv=u2-u) = u=1—=v=1=x=2. (Thda man)

Vay phuong trinh ¢6 nghiém duy nhét x = 2.

©)
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O
Cau 3. (2,0 diém)

(a) Cho a, b 1a hai s6 chinh phuong 1é lién tiép. Chiing minh ab —a - b + 1 chia hét cho
192.
(b) Cho x, y, z>0 théa mén x+ y +z = 3xyz. Tim gid tri nhé nhat cta biéu thic

vz 2% xy
= + 4t .
x3(z+2y)  y3(x+22) 2z3(y+2x)

Loi giai.

(a) Do a,b 1a hai sb chinh phuong 1é lién tiép, gia st a,b ¢6 dang (2x + 1)2, (2x + 3)2.

Ta co

A=ab-a-b-1
=(a—-1)b-1)=[(2x+1)* - 11[(2x + 3)? — 1]
=2x(2x + 2)(2x + 2)(2x + 4)
= 2%x(x + 1 + D(x + 2).

Do x,x+1 1a hai s6 tu nhién lién tiép nén tich ctia chiing chia hét cho 2, tuong tu (x+1)(x+2)
chia hét cho 2.
Mit khéc x,x + 1,x+2 1a ba s6 tu nhién lién tiép nén tich chia hét cho 3.

Suy ra A chia hét cho 26 va 3 ma 64 va 3 1a hai s6 nguyén t6 cung nhau nén A chia hét

cho 192.
1 1 1 ) 1 1 1
(b) Tacé:x+y+2=3xyz < —+—+—=3 < ab+bc+ca=3.|Véia=—,b=—,c=—
Xy yz xz X y z
Ta co:
a’ b3 e
= + +
b+2¢c c+2a a+2b
at b ct
= + +
ba+2ca c¢b+2ab ac+2bc
(@2 + b2 + ¢2)?
~ 3(ab+bc+ca)
(ab+bc+ca)2_ab+bc+ca_
~ 3(ab+bc+ca) 3 B
DAu bang xay rakhivachikhia=b=c=1 < x=y=2z=1.
]
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Cau 4. (3,0 diém) Cho tam gidc ABC nhon, noi tiép dudng tron (O;R). Cac dudng cao
AD, BE, CF cat nhau tai H. Goi M, N, P lan lugt 1a giao diém ctaa cac dudng thang AO
v6i BC, BO véi CA, CO véi AB. Chiing minh réng

(a) T giac BCEF ndi tiép.
(b) DH.DA =DF.DE.

(¢c) AM+BN +CP > %

Loi giai.

B D M C

(a) Ta c6 BFC = BEC =90° va hai géc cung chin canh BC nén tt giac BFEC nbi tiép.

(b) Tuong tu, ta ciing chiing minh dudc cac ti gidc BFHD va CEHD ndi tiép. Chu ¥ ring
FBH = ECH (cung phu véi BAC) ta c6

FDH=FBH=ECH=EDH.

Bing cach tuong tu ta ciing c6 EAH = DBH = DFH.

DH DE
Suy ra ADHF ~ADEA (g.g). Dod6 — = — hay DH.DA =DF.DE.
DF DA
(e) Taco
OA _ Soac _ SoaB _ SoaB+Soac _ SoaB+Soac
AM  Syac SmaB Swmac+SmaB SaBc '
. , OB Sopc+Soap . OC Soca+Soac
Tuong tu t = 22 _20CATHOAC
ng tu ta ciing ¢6 = Sino va = Sino
Chu y rang OA=0B=0C =R nén
1 1 1 9R 9R
2=R|—+—+—|2> AM+BN+CP > —.
AM+BN+CP) AM+BN+CP M TENT 2

DAu bang xay ra khi va chi khi AABC déu.

®)
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O

Cau 5. (1,0 diém) T6 mau mdi diém trong mit phang béi mot trong hai mau xanh hodc
d6, méi diém dudc t6 béi ding mét mau. Ching minh rang ton tai mét doan théng ma hai

dau mut va trung diém ctia né dude to6 béi cing mot mau.

Loi giai. Xét cac diém nay ndm trén mat phing Oxy, khi d6 ludn ton tai hai diém cung mau

nhau.

D A E B C

-1 1 2 3 5

Khong mat tinh tong quat, gia st diém A(1,0), B(3,0) déu dudc t6 mau xanh.
Gia st diéu can chitng minh 1a sai, titc khong c6 ba diém nao thang hang va cach déu nhau
cung mau. Ta lay cac diém C(5,0), D(-1,0), E(2,0).
Khi nay
* B la trung diém AC nén C dudc t6 mau do.
e A la trung diém BD nén D dudc t6 mau dé.

e E la trung diém AB nén E dugc t6 mau dé.

Mat khac E 1a trung diém DC ma E,D,C déu mau d6 (mau thuin véi diéu gia st).
Vay ta c6 déu phai chitng minh. O
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