_TRUONG THPT CHUYEN SON TAY DPE KHAO SAT KIEN THUC KY THI TUYEN SINH
CONG TY CO PHAN GIAO DUC FAMILY LOP 10 THPT (LAN 2)

NAM HOQC 2025 — 2026

(Dé thi ¢6 02 trang)
Mbén thi: TOAN
Thoi gian lam bai: 120 phut

Bai L. (1,5 diém)
1) Théng ké thoi gian tu hoc ¢ nha ctia 350 hoc sinh 16p 9 tai mot truong THCS ta dugc biéu dd
doan thang bicu dién tan sb twong déi ghép nhém voi cac nhom [0;1), [1;2), [2;3), [3;4) nhu sau:
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Tim tan s tvong d6i ghép nhom va tan sé ghép nhom ctia nhém co s6 hoc sinh ty hoc nhiéu nhét.

_ 2) Gieo mot ddng xu can dbi déng chat ba lan lién tiép. Tinh xac suat cia bién cd 4 : “C6 it nhat
hai 1an xuat hién mat ngira”.
Bai IL. (1,5 diém)
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1) Tinh gié tri ctia biéu thic A4 khi x =16.

2/x

\/;+2'

3) Tim tat ca cac gia tri nguyén ciia x dé biéu thicc P = AB c6 gia tri nguyén.
Bai II1. (2,5 diém)

1) Trong ky thi tuyén sinh vao 16p 10 THPT nam 2024-2025, toan thi xd Son Tay c6 1900 thi
sinh d4 vao truong THPT gdom THPT chuyén va THPT khong chuyén. Biét rang trong d6 c¢6 61 thi sinh
dat tong diém xét tuyén ba moén tir 44,0 diém tro 1én thi truong THPT chuyén dat ti 18 15% va truong
THPT khong chuyén dat ti 16 1% . Hay tinh s6 thi sinh cia thi xd dd vao mdi truong: THPT chuyén va
THPT khong chuyén trong ky thi nay.

2) Nam 2025, nhéan ky niém 135 nim ngay sinh ctia Chu tich H5 Chi Minh, Lan va gia dinh vao
thim qué Béc trén mot chuyén xe du lich tir Ha Noi dén Nghé An cach nhau 336 km trong mot thoi gian
da dinh. Bi duoc 1 gid 30 phut thi xe nghi, nhung vi thoi gian nghi qua 30 phut so v6i du dinh nén dé
dén noi dung thoi gian da dinh, xe phai ting toc thém 7 km mdi gio. Tinh van toc lic dau cua xe. (Gid
dinh xe di luén tudn thu ludt giao théng va dam bdo an toan).

Cho hai biéu thuc: 4 = voi x> 0,x#4.

2) Chiing minh B =



3) Biét rang phuong trinh bac hai x> —mx+3 =0 c6 mot nghiém 1a x = i va hai nghiém
ctia phurong trinh nay 1a d6 dai hai canh goc vudng ctia mot tam giac vudng. Tinh canh huyén ciia tam
giac vudng do.

Bai IV. (4,0 diém)

1) Luong Thé Vinh nbi tiéng 1a than dong, hoc co phuong phép, vira hoc vira lao dong, vui choi
gidi tri va dugc ménh danh 1a “Trang Ludng”. Trong mot lan choi da “bong budi” cung cac ban, bong bi
roi xuong mot cai ho sau va hep, Luwong Thé Vinh cung cac ban dung nén miic nuwée d6 xudng ho cho dén
khi bong noi 1én.

a) Biét non co duong kinh vanh nén 1a 40 cm va chidu cao 1a 20 cm. Tinh thé tich ciia nén.

b) Dé 1y duoc bong, Luong Thé Vinh cung cac ban phai mat 10 1an d6 ’n()nlnuc"rc vao hé. Sau khi
bong dugce lay 1én, mat nude trong ho cach mat dﬁt’ 20 cm. Tjnh cj@ sdu cua ho biét h6‘ c6 dang hiqh tru
duong kinh 20 cm va luong nudce dﬁng 1€n trong h6 sau moi lan d6 mot nén nude chi be“lyng 60% thé tich
cua non. (Gia dinh luong nudc moi lan c?é vao ho la nhw nhau va trong qua trinh do nucc lay bong,
lwong nuoc tham vao dat la khong dang ké).

(Ldy 7 ~ 3,14 va lam tron két qua dén hang don vi).

2) Cho tam gidc nhon ABC ( AB < AC) ndi tiép dudng tron (O) va ¢6 céc duong cao AD, BE,
CF cét nhau tai tryc tim H .

a) Ching minh béndiém 4, F, D, C cung thugc mot duong tron.

b) Goi M 1a trung diém cia doan thang BC, K 1a giao diém cua hai duong thing BC va EF .
Ching minh FB la tia phan giac cia goc DFK va KD.KM = KE .KF'.

¢) Chimg minh MF 1 tiép tuyén cta dudng tron ngoai tiép tam gidc KDF .

Bai V. (0,5 diém)

. Ban Hoa di da ngoai da chuén bj mét, céi‘ bat hinh chit nhat 4BCD c6 chiéu QQi AB=12 m va
chiéu rong BC =5 m dé dung thanh mdt chice 1éu dang hinh lang try ding tam gidc gom hai mai 1éu va
day léu. Bict hai diém £ va G nam trén canh AB sao cho AE = EG = x(m). Tim x dé thé tich khong
gian trong 1éu 1a 16n nhat.

4 «x E x G B
Sm
D F H C
12m G A=B
Hét
(Can b coi thi khong giai thich gi thém)
HO VA 1ERN LRI STARN: ..o, SO bAo danh:............ocoveiieeiieeiie.
Ho va tén ciia cAn b Coi thi:.........cccoeeeeeeeeeeeieieiieeeeeeeeeeeaen. Chit ky cuia can bo coi thi:..........................
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HUONG DAN CHAM MON TOAN

(g6m 04 trang)
BAI DAP AN PIEM
Bﬁi} 1) Tim tan §(3' tuong doi ghép nhém va tan sé ghép nhém ciia nhém cé so hoc sinh 0.75
L5 diem | 40 hoc nhiéu nhit. ’
Nhém c6 s6 hoce sinh tu hoc nhiéu nhat 14 nhém [1;2) co gié tri dai dién 14 1,5; 0,25
Nhom nay c6 tan so tuong ddi ghép nhém 1a 66% ; 0,25
1 r 0
Va tan s0 ghép nhom la: 350.66% = 231 (hoc sinh). 0,25
100%
2) Tinh xdc sudt ciia bién cé6 A: “Cé it nhét hai lan xudt hi¢n mdt ngira”. 0,75
Khong gian mau la: Q = {SSS; SSN; SNS; SNN; NSS; NSN; NNS; NNN} nén n(Q) =8. 0.95
Vi dong xu can ddi dong chit nén céc két qua co thé trén 1a dong kha ning, j
K&t qua thuan lgi ctia bién cO 4 : “Co it nhat hai 1an xuat hi€n mat ngira” la:
{SNN; NSN; NNS; NNN'} nén n(A4)=4. 0.25
, L n (A) 4 1
Xac suat cuabien co 4 la: P(A4)= =—=— 2
=@ s 2 0-25
Bai Il | 1) Tinh gid tri ciia biéu thivc A khi x =16. 0,5
1,5 diem | Thay x =16 (thoa mén diéu kién) vao biéu thirc 4, ta dugc: 0,25
yo10-2 14 7 0,25
Jie 4 2 ’
2) Chirng minh B = 2x 0,5

\/;+2'

Vi dieu kién x > 0,x = 4, ta co:

2Jx-3 5\/;—6_(2*/;_3)(*/;+2) 5Vx —6 0,25

(R (]

B

2x —4/x 2\/;(\/;_2) 2x

- = = (dpcm). 0,25

(\/E—z)(\/hz) (\/E—z)(\/}u) Jx+2

3) Tim tat cd cdc gid tri nguyén ciia x dé biéu thirc P = AB ¢ gid tri nguyén. 0,5

x-2 24/x _2(x—2)

Voi diéukién x > 0,x #4,taco: P=AB 5 a2 ez 0,25
Ta xét cac truong hop: .
TH1: Véi x =2 (théa man di€u kién) thi P =0 . Do d6 x =2 (théa man).
TH2: V&i x nguyén duong, x =2, x #4 va x khong la sd chinh phuong thi +/x 1a sb
vo ti.
(x-2) 0,25

. . . 2(x .
Khi d6: 2(x—2) la s nguyén khéc 0, Jx+2lasbvotithi P= 12 s0 vo ti

\/;—1-2

(khong thoa man).

TH3: V6i x nguyén duong, x #2, x # 4 va x 1a sb chinh phuong thi Jx 1ash nguyén.




2(x-2
Ta cb: P:Mﬂ\/}—u

4
\/;+2 \/;+2'

Khi d6 2+/x —4 va Jx +2 1a cac sb nguyén. Nén P co gia tri nguyén khi

4 L
N co gia
tri nguyén, khi vx +2 12 mot u6c nguyén cia 4: x +2 € {£L,£2;+4}.

Ma x +2>2 va Jx+2#4 v6i x > 0,x = 4. Nén khong c6 gid tri ndo cua x thoa mén.
Viy véi x =2 (théa min diéu kién) thi P c()~gié tri nguyén.

Bai 111
2,5 diem

1) Hay tinh so thi sinh ciia thi xi dé vao moi truwong: THPT chuyén va THPT khéng

" s e s 1.0
chuyén trong ky thi nay. i
Goi so thi sinh @6 vao truong THPT chuyén va truong THPT khong chuyén lan luot 1a x 0.25
va y (thisinh) (x,y e N';x, y <1900). ’
Tong s thi sinh dd vao truong THPT 1a 1900 nén ta c6 phuong trinh: x + y =1900.
Trong s6 61 thi sinh dat tong diém xét tuyén ba mén tir 44,0 diém tré 1én thi truong 0.5
THPT chuyén dat ti 1¢ 15% va truong THPT khong chuyén dat ti 1¢ 1% nén ta c6 phuong ’
trinh: 15%x+1% y =61 hay 0,15x+0,01y =61.
+y =1900
Do d6 ta c6 hé phuong trinh: Ty . 0,25
0,15x+ 0,01y =61
Giai h¢ phuong trinh ta dugc: x =300, y =1600 (théa man).
Vay s6 thi sinh d4 vao truong THPT chuyén va THPT khong chuyén lan luot 1a 300 va 0,25
1600 (thi sinh).
2) Tinh vin toc luc dau cua xe. 1,0
Goi vén toc luc dau cta xe 1a x (km/h), diéu kién: x > 0;
Thi thori gian dy dinh xe di hét quang duong 1a: S22 (gid). 0,25
X
Doi: 1 gid 30 phit =1,5 gio; 30 phat =0,5 gio.
Quing duong lic dau xe di trong 1 gio 30 phat 1a: 1,5x (km).
Quéng dudng con lai xe phai ting toc 1a: 336 —1,5x (km). 0.25
Van tbc xe sau khi tang tc 1a: x +7 (km/h). ’
Thoi gian xe di hét quang duong con lai la: 336-15x (gi0).
Ta c6 phuong trinh: 336 =L5+0,5+ 336-L5x .
X x+7 0,25
0,5x* +14x—2352=0 hay x* +28x—-4704=0.
Giai phuong trinh ta dugc x;, = 56 (théa man), x, = -84 (khong théa man).
Vay van tée ltc diu cia xe 1 56 km/h. 0,25
3) Tinh canh huyén ciia tam gidc vuéng do. 0,5
Goi hai nghiém ctia phuong trinh 13 x,, x,. Gia sir x, = _2‘/5.
) . ' x+x,=m (1) 0,25
Ap dung dinh 1i Vieéte ta c6: .
xx, =3 (2)
Tir (2) suyra x, :1:3:5_\/E = 5+\/E.
X, 2 2 0.5
Thay vao (1) ta dugc m = x, +x, = 5—\/§+ 5+413 =5.

2 2




Vi x,, x, 1a d§ dai hai canh géc vudng cua mot tam gidc vuéng nén canh huyén cua tam
gidc vuong d6 ¢6 46 dai la: x? +x2 = (% +x,) —2xx, =v/5* —2.3 =19,

Vay canh huyén ctia tam giac vudng d6 c6 do dai 1a +/19.

Bai IV
4,0 diem

0] 1,0
a) Biét nén c6 dwong kinh vanh nén la 40 cm va chiéu cao la 20 cm. Tinh thé tich ciia 0.5
non. :
- \ s 40
Ban kinh vanh nén la: R = 5 =20 (cm). 0,25
Thé tich ctia nén 1a: ¥ = %nth ~ 5.3,14.202 20~ 8373(cm’). 0,25
b) Tinh dp siu ciia hé. 0,5
Ban kinh hé la: r = % =10 (cm). 025
Thé tich nudc trong hd sau khi bong dugce lay 1én bang 10.60% = 6 (lan) thé tich non.
Goi d0 sdu cia hd 1a A" (cm) thi ta c6: 77° (h'-20) =6V .
Nén d6 siu ctia hd 1a: h'= 6V2 +20~ L3732+ 20 ~160+20 =180 (cm).
Chii y: Bai todn cé thé tinh dp sdu ciia hé chinh xdc nhuw sau:
1
6‘* 7Z'R2h 2
2.20°.2
= 120=-3  120=22"20 20_160+20=180 (cm).
r r 10
2) 3,0
a) Chirng minh bon diém A, F, D, C ciing thugc mot dwong tron. 1,0
A Vé hinh diing dén y a) 0.25
zﬂ)\(?=90°,suyrabadiém A, D, C thudc 025
duong tron duong kinh AC . ’
AFC = 90°, suy ra ba diém A4, F, C thudc 025
duong tron duong kinh AC . ’
Vay bondiém 4, F, D, C cung thudc
w C dudng tron duong kinh AC . (1) 0.25
b) Chirng minh FB la tia phdn gidc cua goc DFK va KD.KM = KE .KF'. 1,5
Churng minh FB la tia phdn gidc ciia goc DFK . 1,0
4 Tu (1) suy ra BFD = BCA (cung bu voi 0.25
AFD). (2) ’
F Chi ra tr giac BCEF i tiép duong tron
duong kinh BC tim M . (3) 0,25
Suy ra BFK = BCA (cung bu voi EF\E). 0,25
Suy ra: BFD = BFK nén FB la tia phan giac
cua goc DFK (dpcm). (4) 0,25
Chiing minh KD.KM = KE .KF . 0,5
Tir (4) suy ra KFD = 2BFD. 095

Tu (3) suy ra BME = 2BCE (g6c ndi tiép va goc & tAm ciing chin mot cung) hay

3




—

KME =2BCA.
Két hop (2) suy ra KFD = KME .

Do d6 AKDF dong dang véi AKEM (g-g).

Suy ra KD _ KF hay KD.KM = KE.KF (dpcm).
KE KM

0,25

¢) Chirng minh MF la tiép tuyén ciia dwong tron ngogi tiép tam gidc KDF .

0,5

Tu (3) suy ratam giac MBF cantai M .
Nén MFB = MBF .

‘ {ATFE = MFD + BFD
Ma:

— — —

MBF = BKF + BFK

Két hop (4) suy ra MFD = BKF hay
MFD = DKF .

0,25

Gia st tam giac KDF noi tiép duong tron tim / c6 duong kinh FP .
Ta c6: DKF = DPF (hai goc noi tiép ciing chin mot cung) nén MFD = DPF .

e~~~

(F/’liD 1a goc ndi tiép chin nira dudng tron).
Do d6 MF vudng goc v&i ban kinh /F cua dudng tron tdm / tai F.
Vay MF la tiép tuyén cua dudng tron ngoai tiép tam giac KDF (dpcm).

0,25

Bai V
0,5 diém

Tim x dé thé tich khong gian trong léu la I6n nhit.

0,5

E Thé tich khong gian trong léu 1a:
V=_8,,,;BC=58
X Dé thé tich khong gian trong 1&u 12 16n nhét
thi S,,., 16n nhat.

AEGB

AEGB*

G H A=R8

0,25

Tam gidc EGB cantai £ vi EG=FEA=x.
Goi H 1a trung diém cta BG thi EH 1a dudng cao ciia tam giac EGB.

bat BG =2y (m), (0< y<x) thi HG:%BG:y.

2x=AG=AB-BG=12-2y nén x=6—-y.
Ap dung dinh ly Pythagore cho tam gidc vuong HGE vudng tai H , ta co:
EH? = EG* -HG" =x* - y* =(6-y) - y* =36-12y.

Suy ra EH =36-12y (0< y <3).

Tacd: S, :%BG.EH:y\/%T:\/m

= F12(y -3y +4)+48 = [-12(y* 4y +4)(p+1)+48
= 12(y-2) (y+1)+48.

V6i y>0 thi (y-2)° >0 va y+1>0 nén S,,., </48.
Do d6 S

AEGB

dat gia tri 10n nhit tai y =2 (théa méan). Khi d6 x = 6 — y = 4 (thoa mén).
Vay voi x =4 thi thé tich khong gian trong 1&u 1a 16n nhét.

0,25

Chit ¥ khi chdm: i
o Hoc sinh trinh bay cach lam khdc néu dung thi van cho diém theo thang diém tuong ung.
o Diém toan bai dé lé den 0,25.




