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I- PHAN GHI KET QUA (Th! sinh chi cdn ghi két qud vao 1o gidy thi).
Méi cdu tra 16i ding 0,25 diém.

Ciu 1. Tim m dé phuong trinh x* —2(m+1)x—3=0 ¢6 hai nghi¢m 14 céc sé nguyén.
Chu 2. Chocécsd a, b thdamidn a+b=2. Tinh S=a’ + 5’ +6ab.
Cau 3.Cho 743 +J9-4V5 =Ja-b véi a, be N*. Tinh P=a*+5.

Chu 4. Théng ké diém mot bai kiém tra mon Toén cia 40 hoc sinh 16p 94 duge ghi lai theo
béang tin sb sau:

Piém

5

6

7

8

9

10

Tén sb

m

n

n+3

m+1

2m

n-1

Biét diém trung binh cia 40 bai kiém tra trén 12 7,6. Tim m, n.

Ciu 5. Cho da thirc P(x) = x* +ax’ + bx +1. Bit P(x) chiacho x* —1 du 2x+5. Tim a, b.
Ciu 6. Cho « 14 géc nhon théa min cote = 2. Tinh Q =cos’ @ + 4sinacosa +3.

Céu 7. Cho tam gisdc ABC vudng tai 4, dibng cao AH. Biét dién tich céc tam gidc ABH
va ACH lin lugt 12 19,44 cm® va 34,56 cm®. Tinh do dai AH.

Ciiu 8. Tim m dé dudmg thing (d): y =2x+m tao vé6i hai truc toa dd mot tam gie cé dién
tich bing %-

Chu 9. Tim m dé dudng thing (d): y=(m+2)x—m cit parabol (P): y=2x* tai hai diém
phén biét 4, B khic gbc toa dd O sao cho OA vudng gée véi OB.

Chu 10. Cho dudmg trdn (O) bén kinh R. Hai diém 4,8 nim trén dudng trdn (O) sao cho
AOB = 30°. Biét dién tich hinh vién phén gi6i han béi ddy cung AB v cung nhé AB bing
% cm®. Tinh bén kinh cia dudng trdn (O) (két qué [am trdn dén mot chir s6 thip phén).

C#u 11. M§t hinh nén ¢6 thé tich ¥ =967 dm’. Biét ty sé gitra dudmg cao va dudng sinh
cua hinh nén 12 % Tinh di¢n tich xung quanh cia hiah nén.

Cilu 12. Goi A 12 tip hop céc s tyr nhién cé 3 chit sé d8i mdt khic nhau. Ban An chon
nghu nhi¢n mot sb trong t§p hop A. Tinh xéc sult ban An chon duge sé chin,



II- PHAN TU LUAN (Thi sinh trinh bay loi gidi vao to gidy thi).
Céu 13 (2 diém).

a) Gidi phuong trinh vx* +8x+13 +x+1 =3Vx? = 2x+3.
2x+ 2y+\/(2x-l)(2-y) =S5

Vil 4x-6+3Jx-1= \/y’-xz-3y+l9
Ciu 14 (7 diém). Tim tht ca céc sb nguyén té p, g sao cho p+g va p+4g déu la cic sb
chinh phuong,.
Cu 15 (2 diém). Cho tam gide 4BC nhon (4B < AC) néi tiép dudmg tron (0). Goi 7 1a
tdm dudng tron ndi tiép tam gidc ABC. Pudng thing Al cét dudng tron (0) tai D (khac
A), dudng thing qua 7 vudng goc véi AD cit dudng thing BC tai S. Goi J 1a diém dbi
ximg ciia / qua O.
&) Chimg minh D 14 tim dudng trdn ngoai tiép tam gidc BIC va SDJ la tam gidc vudng.
b) Goi P la hinh chiéu vudng géc cia S trén dudng th{'mg Ol. Goi M |a trung
diém BC va Q la glao,diém (khdc M ) ctia M véi dudmg tron ngoai tiép tam gidc OMS.
Chimg minh ba diém 4, P, Q thing hang.
Ciu 16 (7 diém). Cho céc sé x, y, z théaman 0<x, y, z<1. Tim gid trj nho nhét cia biéu

b) Giéi h¢ phuong trinh {

thirc P= a J};( s J;)+3(x—l)(y—l)(z-l).

Cau 17 (I diém).

a) V6i mdi sé nguyén dwong n, dit tdng S, =1+4+7+---+(3n—2). Chimg minh
trong céc s S,; S, +1; S, +2; ...; S,, c6 it nhat mdt s6 chinh phuong.

b) M6t gidi c&r vua c6 n van ddng vién tham gia thi du theo thé thirc vong tron tinh
diém. Hai vén dong vién bt ky phdi thi déu v6i nhau ding mét van. Néu vin déu c6 phan
dinh thing - thua thi ngudi thing dugc 2 diém, ngudi thua khong c6 diém; néu vén dau hoa
thi mdi ngudi duge 1 diém. Sau khi thi ddu xong tht ¢4 cac van diu, cic vin dong vién dugc
xép hang theo thir tr s6 diém tir cao xudng thap, néu cé tir hai ngudi tré 1én cling diém thi s&
diing tiéu chi phy dé xép hang. Két qua ngudi xép thir nhat dugc 8 diém, ngudi xép thir hai
dugc 6 diém, ngudi xép thir ba dugce 5 diém va cic vén dong vién con lai ¢ so diém khéc
nhau timg c¢3p. Tim » va s6 diém cia céic vén ddng vién.

HET




CLB Toan Cq Sé&
Phong NGi Dung

HUONG DAN GIAI PE THI CHUYEN TOAN TINH HA TINH
Nam hoc 2025 - 2026

Cau 1.
Gia str phuong trinh x* —2(m+1)x—3=0 (1) c6 hai nghiém la x,,x,(jx,| <|x,)).

xx,=-3=(-1)3=1(-3)

.Dé phuong trinh (1) c6 hai nghiém nguyén thi:
X, +x,=2(m+1)

Khi d6, theo vi-ét ta co: {

THI1: x, =-1,x,=3,khido x,+x,=2(m+1)=2<=m=0

TH2: x, =1Lx,=-3,khid6 x,+x, =2(m+1) =2 m=-2

Vay v61 m=0,m=-2 thi phuong trinh (1) cé hai nghiém nguyén.
Cau 2. Taco
S=a’+b’+6ab=(a+b)a’—ab+b*)+6ab=2(a’ —ab+b>)+6ab
S =2(a*+2ab+b*)=2(a+b)’ =8

Vay S =8 voia+b =2.

Cau 3. bat

P=A7-23 44945 =4 - 43 +3 +4/4-45+5 = 2= 3)* +/(2-+/5)?
= P=2-3)+(5-2)=v5-3=a-b
Khid6,a=5vab=3suyra a’+b*=34. Viy a* +b° =34
Cau 4.

Theo bang tan s ta c6 diém trung binh cta 40 bai kiém tra la:

Sm+6n+7(n+3)+8(m+1)+9(2m)+10(n—1) 31m+23n+19
40 40

=7,6 = 31m+23n = 285(1)
MatacoO m+n+(n+3)+(m+1)+2m+(n—-1)=40 <= 4m+3n=37(2)

Im+2n=2 _4
Tfr(l)vé(Z),tacéhé:{3m+n 85 {m

4m+3n =37 <~ n="7

Vaym=4,n=17.

Cau 5.

Chia da thirc P(x) cho x°-1 ta duogc: P(x) = (x> =1)(x +a) + (b +1)x +(a +1)

) b+1=2 b=1
Ma chia P(x) cho x*- 1 du 2x+5, suy ra
a+1=5 a=4
Vaya=4,b=1.
Cau 6. Taco
+)cotazcésa:2<:>cosa:2sina
sina
2 : .3 . : . 2 1 27
+)Q=cos” a+4sinacosa+3=1-sin"a+4sina(2sina)+3="Tsin"a+4=7.—5——+4=—
3 cot"a+1 5



CLB Toan Cq Sé&
Phong NGi Dung

viy 0=

Cau 7.
Xét tam giac ABC, cé: AH*> = BH.CH

CO S ,pyS sopy = % AH.BH% AH.CH = %AH“ =19,44.34,56 = 671,8464 = AH =7,2(cm)

Vay AH =7,2cm
Cau 8.

Puong thang (d) giao v6i Oy tai A(0;m), giao véi Ox tai B(%;O) Khi @6 tam giac tao boi (d) va

2
hai truc toa do 1a tam giac vuong OAB. C6:S,,, = %OA.OB = %|m|‘%‘ = mT = % =m=3.
Vay m= +/3
Cau 9.

Hoanh d¢ giao diém cta (P) va (d) 1a nghiém ctia phuong trinh:
(m+2)x-m=2x" < 2x" —(m+2)x+m=0(1)
~ r m 2 m m2
Dé thay (1) c6 hai nghiém 1a x, =1,x, = S Suy ra toa do hai diém giao la A(1;2),B(?;7)
L m=0
Ma OA4 vudng goc voi OB, suy ra OA.OB=0 < %+ m =0 -1

m=—
2

-1
Vay m=0,m=—
ay 5

Cau 10.

. 30
Tacd S, =S,-Sys :%JrR -

Vay R~113cm
Cau 11.

Sl=—

Vi ty sb giita duong cao va duong sinh cua hinh nén 13 %@ T 2

h_4 5h
5

2
Co v =%7zhr2 =967 < hr> =288 < h(I> —h*) =288 < h{(%) —hz} =288 < h =8(dm)

= [ =10(dm),r =6(dm)= S, =ml= 607 (dm*). Vay S, = 607dm’

4
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Cau 12.

Tacod n(A4)=9.9.8=648. Goi B la bién ¢b: “Ban An chon dugc sé chin”. Xét cac TH:
TH1: s6 duoc chon c¢6 chit sb tin cung 1a 0, khi d6 cé 9.8=72(sé) thoa man

TH2: s6 dugc chon 1a sd chin ¢co tan cung khac 0, khi d6 c6 4.8.8=256 (sé) thoa man
Suy ra n(B)=81+256=328

Vay xé4c suit cta bién cd B 1a p(B) = n(B) 328 4l

n(4d) 648 81
Cau 13. DKXD x>-1. Pat a=vx* +8x+13,b=v/x+1= x> -2x+3 =0’ —-10b"
Khi d6 phuong trinh ban dau tré thanh

a+b=3VJa*-10b*> < a’* +2ab+b* =9(a’> —10b%)
& 8a’ —2ab—-91h* =0 < (4a+13b)(2a—7b) =0

Do 4a+13b>0nén 2a—7b=0<24x> +8x+13 =7+/x +1.

Binh phwong hai vé phwong trinh trén ta co:

174241
Ax* +32x+52=49x+49 = 4x* -17x+3=0 < 8 .
1744241
8
A S TP o1 & T+ .
Két hop voi diéu kién xac dinh, ta thi lai thay x = % thoa man.

Vay tap nghi¢m cua phuong trinh la {17 i e 241 , 17- o 241 }

b) DPKXD: x>2>y,y* —x* -3y +19>0.

T4 of 2x+2y+4J2x-1)(2-y) =5()
a Co: .
VX +x=6+3/x— z\/yz—x2—3y+l9(2)

T (1): 2x+2y+/Q2x=1)(2-y) =5 (2x—1)+/(2x-1)(2—y) —2(2— y) =0.
Suy ra (v2x—1-42-y)W2x—-1+2,2-y)=0.

Ta thiy +2x—1+22-y >0.Khi d6 v2x-1=,/2—y & y=3-2x.

Thay vao (2) ta co:

VX +x—=6+3/x-1 =\/(3—2x)2 —x*=3(3-2x)+19
SAX+x-6+3Vx—1=43x>-6x+19

Ta binh phuong hai vé ctia phuong trinh
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x? +10x—15+6\/(x2 +x—-6)(x—1) =3x>—6x+19
& 3J(x=2)(x +3)(x—1) = x> —8x +17
& 3J(x=2)(x* +2x—3) = x* +2x =3 —-10(x - 2)

S WxP+2x=3-5Jx=2)(Wx* +2x -3 +2J/x-2)=0
Ta théy VX +2x=3+2Jx-2>0=>/x" +2x -3 =54x-2.

Ta binh phuong hai vé ctia phuong trinh trén

X 4+2x-3=25(x-2) = x* —23x+47=0x =

23++/341
—

Nhu vay x = 23% V341 L 20-4/341. Hoiic x= B_T 341 20+4341

Két hop vé6i diéu kién x4c dinh, ta thir lai thiy 2 bo trén thoa man.

Vay nghiém cua hé phuong trinh 1a
x= 23% V34 20-4341 holic x= B_T V341 2044341

Cau 14.

Gia sir ton tai s6 nguyén t6 p, ¢ sao cho thoa mén diéu kién bai toan.

Pit p+g=a®, p+4qg=>b* , trong d6 a, b 1a cac s nguyén duong.

Khi d6 3¢ =(b—a)(b+a). Tathdy b—a<b+a.

Trwong hop 1:p-a=1,b+a=3g=2a+1=3q thi g 1é. Pdt ¢ =2k+1, k nguyén duong.

3

Khi d6 a=qT_l=3k+l va p=a’—q=Ck+1)’ —Qk+1)=k(Ok +4).

Ma do p nguyén td nén k=1,p=13,q=3.

Trwong hop 2:p-a=3,b+a=g=>b=a+3,q=2a+3.

Do d6 p=da*—g=a’>-2a-3=(a+1)(a—3). Ma do p nguyén td nén a=4,p=5,g=11.
Trwong hop 3:p-a=g,b+a=3,vib>a>1nén b=2,a=1=q=1 (VO ly).

Thir lai ta thdy (5,11),(13,3) thoa man bai toan.

Vay (5,11),(13,3) la cac bd sb can tim cla bai toan.

Cau 15. Ta c6:

(\/;+2\/;)(\/;+2\/;)£(2\/;+2 y+22) = (Wx ++/y +2)%.

4
Mit khac theo bat dang thitc Cauchy - Schwarz, ta cé:

Wx +4/y +2) <3(x+y +2).
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Khi @6 ta co:
4 4

PZ?)(X-I_—)H_Z)'F?)(X—I)(J/—I)(Z—I)=3(x+—y+z)—3(1—X)(1—y)(l—Z).

Theo bt ding thirc AM - GM, ta c6:

3-x-y-z)
(-n(-y-5<CXr=2
27
_ 3
Piit t=x+ y+ 2z Khido: Py 023
39
_ 3
Ta s€ chiing minh i+u > i, that vay
3 9 9
3 2 4 2
403 4 D3 A6 aS 12 34
3 9 9 o o o

Bit dang thirc cudi dung do 0<7=x+y+z<3.
A . 4 zoL , C oy a1 1
Nhu vy min P =5 dau bang xay ra khi va chi khi x=y =z =3

Cau 16.

ZBAC N ZABC ZBAC N ZABC

a) Taco 4BID = 5

,ZDBI = ZIBC + ZDBC =

Suy ra ZBID = ZDBI suy ra tam giac BID can tai B.

Ma AD 1a phan gidc ctua goc BAC, suy ra BD = DC.

Nhu vay DB = DC = DI. Hay D la tam cua tam giac BIC.

Goi D’ 1a diém d6i xtng ctia D qua. Khi d6 D’IDJ 13 hinh binh hanh.

Gia sit SD cit (O) tai E. Ta cb: /SIB =90~ /DIB =90~ /IBD =90~ ~54C _ £CB4

Nhu vdy ASIB ~ ASCI(g.g). Két hop v6i tir gidac BCDE noi tiép.

7
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Ta dé dang suy ra SI*> = SB.SC = SE.SD. Khi d6 ZIED =90 = /D'ED hay D’ I, E thiang hang.
Suy ra D’E vudng goc voi SD nén tam giac SJD vudng tai D.
b) Ta c6 tir giac IPSE ndi tiép suy ra ta c6 bién doi goc sau:
ZIPE = ZISE = ZIDJ = ZID'J .

Suy ra t& giac D JEP ndi tiép. Khi &6 IP.IJ = IE.ID'= IA.ID.
Do d6 tir giac APQJ ndi tiép. Do d6:

ZAPJ = ZIDJ = ZISD = ZOMQ = ZQPJ.
Viy 4, P, O thang hang.
Cau 17.

a) V&1 moi s6 nguyén duong n, ta co:

n n —_ 2_
S, =1+4+7+..+3n-2=3(3i-2)=3Yi-2n= 3”(”+21) n_ 3”2 a
i=1 i=1

Ta gia st giita S,,S,,, khong c6 mot sé chinh phwong nao, tirc 14 ton tai @ nguyén duong sao cho

n+l

a’<S <S8

n+l

<(a+1)’. Suyra

3(n+1)> = (n+1)—3n’* —n)
2

=S ., -S <(a+1)Y -a’=2a+1<3n<2a.

2
3n"—n

9 .
Khi do: an < , diéu nay vo 1y.

Nhu véy trong ddy S,,S, +1,S, +2,...,S,,, phai chira it nhat mot s6 chinh phuong.

n(n—1)

b) Ta thay c6 tat ca la tran dau va khi két thuc mdi tran thi tong diém cua hai doi déu

tang 1én 2. Nhu vay téng diém cua n d6i 1a n(n—1). Lap ludn nhu trén, trir ba déi ding dau thi
tong sd diém trong cac tran ddu véi nhau 1a (n—3)(n —4).

Goi diém ctia d6i hang 4 dén hang n 13 a,,a,,...,a, ,. Trongdd 5>a,>a, >..>a, ;.

Khi d6 tir gia thiét ta c6 (n—3)(n—4)<n(n—1)—19 <5(n-3) suyra n=6.

Suy ra tong s6 diém cua 6 doi thi 1a 30. Va tong diém cac d6i con lai 1a 11.

Ta d& chi diém cua doi hang tu, nam, sau lan luot 12 5,4,2.

Vay c6 6 van dong vién tham gia va diém sb dat duoc tir cao xuéng thép la 8;6;5;5;4;2.
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