SO GIAO DUC VA PAO TAO Ki THI TUYEN SINH LOP 10
THANH PHO PA NANG TRUNG HQC PHO THONG NAM HQC 2026-2027

Mén thi : TOAN (chuyén)
Thdi gian :-150 phat (khong ké thoi gian giao dé)
(Danh cho thi sinh thi vao cdc triuong THPT chuyén)

PE CHINH THUC
(Dé thi c6.01 trang)

Ciu 1. (1,5 diém)

,voi a,b>0.

Va+2Vb 3b _ 7Jab+10b ) a+126+7Vab
Ja+vb Na+d4Jb a+4b+5Vab | (Na++/b)

a) Ruit gon biéu thirc P.

b) Khi 2 1 sb nguyén, tinh gié trj biéu thirc Q0 =
Ciu 2. (1,5 diém)

Hai ban An va Binh, mdi ban chon ngdu nhién mét dinh cta lyuc giac déu ABCDEF canh a.

a) M6 ta khéng gian mau va cic két qua thuén lgi cia bién cd M: “Ban An vé ban Binh chon
dugc hai dinh trdng nhau”.

b) Tinh x4c suit ciia bién c§ N: “Ban An va ban Binh chon dugc hai dinh ma khoang céch giira
chiing béing av3".
Ciu 3. (2,0 diém)

a) Giai phuong trinh 3(x? —x) = v3x* - 2x—1.

b) Tai mét Trudmg Trung hoc co s& A, khdi 16p 8 ¢6 sd hoc sinh nam gip 3 14n sé hoc sinh ni;
khi 16p 9 ¢6 s6 hoc sinh nam gép 6 14n sé hoc sinh nit. Néu tinh chung ca hai khéi thi tdng s hoc sinh
1a 750 va tdng sb hoc sinh nam gép 4 1n tong sé hoc sinh nix. Héi khéi 16p 8, khéi 16p 9 & Truong A,
mo6i khéi ¢ bao nhiéu hoc sinh?

Cau 4. (1,5 diém)

a) Trong mit phing toa d6 Oxy, tim tit ca cac sb thuc 4m a dé parabol (P):y =x* cit dudmg

thing d,:y=x-a tai hai diém c6 hoanh d¢ x,,x, va cit duong thing d, : y =2x—3a tai hai diém co
1 1 1 1

o . 1
hoanh d§ x;,x, théa man + + + =—.
Xi=Xy Xy=X3 X=X, X=X 3

Cho biéu thirc 7 =(

a+2025b_
a+2026b

2 —
b) Ton tai hay khéng céc sb nguyén dwong x,y sao cho gia trj biéu thirc %’22 la binh
Jy-+zy
phuong ciia mot s6 nguyén t6? Vi sao?
Ciu 5. (2,0 diém) ,
Cho tam gidc ABC (AB<AC<BC), c6 duomg tron ndi tiép (/) tiép xic véi cac canh
BC,CA,AB lan lugt tai D,E,F. Goi P 1a hinh chiéu vudng géc ciia C 1én dudng thing BI .
a) Chimg minh ring 2- PIC+ BAC =18(° va ba diém P, £, F thing hang,
b) Tia DI cét cic duong thing EF,PC 1an lugt tai L, K. Goi M, N 1an luot 14 trung diém cia
céc doan thing BC, /K. Chimg minh ring MN vuéng géc v6i EF va %+%= ;
Ciu 6. (1,5 diém)
Cho tam gi4c nhon ABC (AB < AC) nji tiép dudng tron (O). Dyng hinh binh hanh ABDC.
Trén cung nhé BC cia dudmg tron (0) ldy dim M sao cho tia DM nim giita tia DA va tia DC.
Duémg thing qua M, song song véi dudmg thing AC, cit canh 4B tai P va dudng thing qua M,
song song v&i dudmg thing AB, cit canh AC tai Q. Pudng thing AD cit dudmg tron ngoai tiép
tam gidc APQ 1ai F (F khic A). Ching minh ring tam gisfc MBC dong dang tam gidc PMA va
AM 1a tiép tuyén ciia dudng tron ngoai tiép tam gidc MDF.



SO GIAO DUC & PAO TAO KY THI TUYEN SINH VAO 10

THANH PHO PA NANG TRUNG HQC PHO THONG NAM HOQC 2026 — 2027
MBoén thi: TOAN (CHUNG)
PE CHINH THUC Thoi gian lam bai: 150 phiit (Khdng ké thoi gian giao dé)
(Dé thi gom 01 trang) (Danh cho thi sinh thi vao cac truong THPT chuyén)

Bai 1. (1,5 diém)

P_{\/E+2\/E+ Wb 7ab+10b J a+12b+7ab
- - ‘ 2
Ja+db  Ja+4Jb  a+4b+57ab (Va +5) o abs0

Cho
a) Rt gon biéu thirc P .
a+2025b
b) Khi P 14 sé nguyén, tinh gia trj biéu thirc " a+2026b
Huéng din giai
P=[JE+2\/B+ 3Jb 7Jab+10b J_a+12b+7\/%
Ja+b  Ja+4db  a+4b+5Vab (\/ng\/g)z

a)

B (\/5+2\/5)(\/5+4\/5)+3\/5(ﬁ+x/5)—(7\/£+10b)_(x/;+3\/5)(\/5+4x/5)
. (\/E+x/3)(x/5+4\/3) (JE+JB)2

(Vardb)  Jasib

“(Ja+Jb)(Ja+adb) a+ads

2Vb b 2b

P=l+———= 0< 2

< =
b) Ta c6 \/5+\/5,vi Ja+b b pen 1<P<3,

Vi P 1a s nguyénnén P=2 hay ¢ =5,

o 2026
Thay vao c6 duoc 2027

Bai 2. (1,5 diém)
Hai ban An va Binh, mdi ban chon ngiu nhién mét dinh luc giac déu ABCDEF canh ¢,

a) Mo ta khong gian mau va cac két qua thuén lgi ctia bién co M : "Ban An va ban Binh chon dugc

hai dinh trung nhau".
b) Tinh xac sudt cua bién c6 N : "Ban An va ban Binh chon dugc hai dinh ma khoang cach gitta

chung bang a3 "



Huwéng din giai

©Q[=6-6=36 Q. |=

a) Ta co (khong gian mau) va ‘ M ‘ 6 (két qua thuan loi)

Q={(x; y)€x; 0={4; B; C; D; E; F}|

va

Q, ={(A§ A); (B; B); (C; C);(D; D); (E; E); (F; F)}
b) Xét tam giac ABC ¢y BA=BC=a vy @BC:IZOO'

V3

AH =
K¢ duong cao BH (H € AC), tinh duoc ¥BH =60° pan 2 hay 4C= a3

Tuong tu tinh duge 4C =BD =CE=DF =EA=FB =a\/§_

bé khoang céach gitra hai dinh dugc chon bfmg a\/§ , hai ban An va Binh phai chon cac cdp dinh
khong thur ty thudc tap hop sau:
{4: C}:{B: D}: {Ci Ef; {D: F; {E; 4}; {F; B

Do d6, s6 két qua thuan loi cho bién ¢ NV 1a: |Q’V| =6-2=12 )

|QN

12

1
36 3

Vay xac suét can tim 1a |Q|
Bai 3. (2,0 diém)

Vi -x) =3zt

a) Giai phuong trinh 3
b) Tai mdt Truong Trung hoc co sé A, khéi 16p 8 co sb hoc sinh nam gép 3 1an s6 hoc sinh nix; khdi
16p 9 ¢6 s6 hoc sinh nam gap 6 1an s6 hoc sinh nir. Néu tinh chung ca hai khéi thi tong s6 hoc sinh 1a
750 va tong s6 hoc sinh nam gap 4 1an tong sd hoc sinh nir. Hoi khdi 16p 8, khdi 16p 9 & Truong A,
mdi khdi c6 bao nhiéu hoc sinh?

Huéng din giai

1

x<——

a) Didu kién xac dinh: ¥ —X20 y3 3x" =2x-120 ygc x21 pose 3,

2
' 3(x*—x) =3x"—2x-1
Binh phuong hai vé ta dugc (x x) v

(x—l)[3x2 (x—l)—(3x+1)] =0

(x—l)(3x3 —3x° —3x—1)=0

e x=1=0 hay * = 1 théa man didu kién xé4c dinh.



¢ 3 =3x=3x-1=0 hay 45 = +3x" +3x+1 hay 4x° :(X"‘])}.

1

X=—=
Dodo  V4-1 , thoa mén diéu kién xac dinh.

1

Vay phuong trinh ¢6 nghi¢m 1a * = lva Ya-1 .

, , , , i
b) Goi s6 hoc sinh nit khéi 8 14 ¥ va s6 hoc sinh nit khéi 9 13 ¥ (v yel’),

Vi s6 hoc sinh nam khéi 8 gép 3 14n s hoc sinh nira nén tong sé hoc sinh khéi 8 1a 3x+x=4x
Tuong tu téng s6 hoc sinh khéi 9 1a ¥ 0y =7y,

Tir gid thiét ta co 4%+ 7y =750 346y =4(x+y) o x=2y

Do d6 ¥ =30 va x=100 (thoa mén didu kién).

Vay tong s6 hoc sinh khéi 8 1 400 hoc sinh, va tong s6 hoc sinh khéi 9 14 350 hoc sinh.
Bai tap 4 (1,5 diém)

, . . , S R ,
a) Trong mat phang toa do Oxy , tim tat ca cac so thuyc am ¢ d¢ parabol (P)ry=x cat duong thang

d:y=x-a tai hai diém c6 hoanh do ™2 va cit duong thing d,:y=2x-3a tai hai diém co

1 1 1 1
- - + =

1
X=Xy X=X, X—X, X,—x, 3

hoanh d¢ *** théa man
X' +x-2
b) Ton tai hay khong cac s6 nguyén duong ** ¥ sao cho gia tri biéu thuc ¥ 42y la binh phuong
ctia mot sd nguyén t6? Vi sao?
Huwéng din giai
a) 4 cit () tai "™ tai hai nghiém cua phwong trinh X —x+a=0

1

1 a<—
Pé phuong trinh c6 hai nghiém phén biét thi A =1-4a>0 hay 4.

d, cit (F) tai *3*™ tai hai nghi¢m cua phuong trinh X' =2x+3a=0

1

1 a<-—
Pé phuong trinh ¢6 hai nghiém phén biét thi 4,=1-3a>0 hay 3.

. A , x+x,=1 xx,=a x,+x,=2 xx,=3a
Theo dinh li Viéte ta ¢6 duoc ™! 72— 7, "2 , 3T , 3T .



1 1 1 1 1 1 1 1
S= + + + = + + +
. X=X, X, —X; X, —X, X,—X, X=Xy X, X X —x, X,—X

Xét

x; =2x,—3a
béy & 7 nén

1 N 1 _ X +x, —2x, _ 1-2x, :1—2x3:_2+ 1-4a
X=X, X,—X x,xg—x3(x,+x2)+x32 a-x,+x; x,—2a x,—2a

S:—4+(1—4a)[ 12 . 12J
Tuong tu c6 dugc Xy—2a  Xy—zda

2—4a 2
=—4+(1—4(1)m=—g.

X;+x,—4a

- —4+(1—4a) (x3 —2a)(x4 —Za)

1
S =
Do do dé 3 thi @=-6 thoa man diéu kién @ <0

X Hx-2

p
. , 2 . .
b) Gia st ton tai ** ¥ nguyén duong && ¥~ +2V 12 binh phuong s6 nguyén to.

2

x2+x—2=}3'2(y2+2y) hay (x—l)(x+2) chia hét cho 7 .

Suy ra

d=(x-1,x+2) . de{l;3}

Pit thi .
* Néu @ =1 thi s& c6 hai kha nang:

, 2 ) 2
- x—1 chiahdtcho P . Déy ¥=2 ngn ¥~127°

— 2 72
Bétx_]_kp voi k nguyén duong thi X+2=kp"+3

k(kp® +3)=y"+2 12 - 2
Thay vao phuong trinh c6 (/q9 ) Y yhaykp +3k+1 (}”r])_

- (kp+1)" =(K*p* +3k +1)=k(2p-3)>0 e (W) <k +3k+1<(kp+1)"

Ma Iczpz+3»k+1:(y+1)2

13 s6 chinh phuong nén vo 1y.
+2 .4k pz .. xX+2= kp2 ok ~
o X chia hét cho £ , dat vl nguyén duong.

2 2
Khido *~1=Akp" =3 vy kp" =321 45 P22

2_ — 2 2 2 2_ _ 2
Thay vao phuong trinh c6 k(kp 3) yor yhaykp 3k+1=(y+1)

(kp—1)" < (y+1)* <(kp)’

Tuong tu nén vo ly.

* Néu @ =3 thi X1 va ¥ +2 chia hét cho 3.



«Néu P #3 thi P khong thé ddng thoi 1a wéc cia *—1 va x+2

Do d6 hoac * —1 chia hét cho 7 , hodac ¥+ 2 chia hétcho #° , chimmg minh tuong tu truong hop
trén c6 dugc diéu vo 1y xay ra.
«Néu P=3 khido ¥—1=3a_ x+2=3a+3 y4i @ nguyén duong.

= 2 .2
Thay vao phuong trinh c6 dugc 9a(a+l) 9y(y+2) hay ¢ T4=V +2y

(2y+2) —(2a+1)" =3 (2y—-2a+1)(2y+2a+3)=3

Do do hay

Péy 2y+2a+3>2y-2a+1>0 a0 2y+2a+3=3 s 2y—2a+1=1

Khido ¥ =9, vo 1y voi viee ¥ nguyén duong.

Vay diéu gia st sai, do 6 khong ton tai **¥ nguyén duong thoa mén yéu cau dé bai.
Bai 5. (2,0 diém)
ABC (AB < AC < BC) n BC.CA, 4B 135, lwot

., ) \ \ IR 1) .« ,
Cho tam giac dudng tron noi tiép ( ) tiep xuc can

tai > £- £ Goi P 1a hinh chiéu vudng goc cta C 1én dudng thing BI .

a) Chung minh rang 2- Bic+ Bac =180° vaba diém > E: F thang hang.

b) Tia DI cht cac duong thing £5 £C 1an tuot tai £ X Goi M+ N 1in luot 1 trung diém cia cac

DI NL
. BC, IK s - o
doan thang 2> & Chung minh raing MN vuéng goc véi £F va DN NI

Huéng din giai




Y%pc Yca b

Bro=1800- 2= 22 _gpe+ 2
a) Ta co: 2 2 2

EE'IC:180°—90°—%=90°—%
Suy ra 2 2 nén 2$’IC=180°—@AC’ do do 2PIC + Bac =180°.

Tacod fec =fpc =¥pc =90° suy ra I,E, P C,D cung thudgc duong tron duong kinh 1C

U

@EP=180°—$C1=1800—(9O°—$IC)=90°+$1C=1800——=180°—$EF
Do do 2

P,E F

Suy ra thang hang.

b) Goi €T ¢t EF tai G,

Vi Boc=90 ,do d6 I 1a tryc tAm tam giac BKC,

Ta c6 KGIP pnoi tiép duong tron duong kinh £G tam N |
Lai c6 BGPC ngi tiép duong tron duong kinh BC tam M
Do d6 MN 13 trung truc GP suy ra MN L EF

Ta co: 1PD=Y¥cD = ¥CE = PE

L KL
Suy ra £/ 1a phan giac trong Bep va PK 1 phan giac ngoai ¥rp nen 1D KD ().

DI _, NL_LI _ DI+LI _DL

Ta can chimg minh: DN NI NI DN+NK DK

Khi d6 DI.DK =DN.DL (= DG.DP),

Cac tich nay co thé dé dang ching minh bang cac cip dong dang ADGBU ADCP vy
ADLGH ADPN (g o)
Bai 6. (1,5 diem)

ABC (AB<AC) i (i&p dumg tron (©) . Dung hinh binh hanh 4BDC. Trén

Cho tam giac nhon
cung nho BC cua duong tron (0) liy diém M sao cho tia PM nim giira tia D4 vatia PC. Puong
thing qua M , song song véi duong thing 4C, cit canh 4B tai P va duong thing qua M- song

song v6i dudng thing 48 | cit canh 4C tai Q Puong thang 4D cat duong tron ngoai tiép tam giac



APQ ai F (F khic 4). Ching minh ring tam giac MBC ddng dang tam gisc PMA va AM 13
tiép tuyén cua duong tron ngoai tiép tam giac MDF

Huéng dan giai
Ta co BPM =180°—BpPa =180° - Bac = Bumc oy Bam = Bem aq AMBCE APMA.

MB _MC BC

Ap dung dinh li Ptolemy cho tir giac 4BMC ta co: AM -BC=MB-AC+MC-AB

Suy ra AM?-BC = AB-(MC- AM )+ AC-(MB-AM) = AB-(AP-BC)+ AC-(AQ- BC)

Do do AM* = AP-AB+AC-AQ (1)

Taco FOP=¥aP=BaB , ¥ro=F10=8Bp4a . AFOPU ABDA (zg)

FQ FP PQ
BA BD DA

FQ FP _PQ
AB  AC  AD

Fo=aB- L. pp 4c.TC.
AD AD

Ap dung dinh 1i Ptolemy cho tir giac APFQ ndi tiép, ta co:

PQ Po
AF -PQ=AP-FQ+PF-AQ = AP-AB-—=+ AQ-AC-—=
0 0 Y p ¢ D

AF-AD = AP- AB+ AQ- AC (2)
Tir (1) va (2) suy ra AM* = AF - AD
Do d6 AM 1a tiép tuyén cta dudng tron ngoai tiép tam giac MDF

Vay tam giac MBC ddng dang tam giac PMA va AM 1a tiép tuyén cua dudng tron ngoai tiép tam
giac MDF"



