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SO GIAO DUC VA PAO TAO THI THU TOT NGHIEP TRUNG HQC PHO THONG
THANH PHO PA NANG NAM HOQC 2025 - 2026
. ) MON: TOAN ‘
PE CHINH THUC Thoi gian lam bai: 90 phut (khong ké thoi gian giao dé)
Ho va tén thi sinh: , cerveee SO DAO AANN: coorrrrrviireennnnninnns Ma Dé 1001
PHAN L. Thi sinh tra 16i tir cAu 1 dén cau 12. Moi cau hdi thi sinh chi chon mdt phuong 4n.
_y+l z-2
Oxyz , duong thang 3 — 5

Cau 1. Trong khong gian

Céu 2. Theo mdt bdo cao cia Common Sense Media, thoi gian sir dung thiét bi s6 cla thanh thiéu nién co
the lién quan dén hién tuong “Brain rot” (suy giam kha nang tap trung do sir dung qua nhi€u ndi dung s,
nhu video ngan) dang ngay cang pho bién ¢ hoc sinh. Mot khdo sat 100 hoc sinh 16p 12 cho két qua nhu sau:

Thoi gian (gio) | [0;2) | [2:4) | [46) | [68) | [810)

c6 mot vecto chi phuong la

t.(3:—4:3) C u,(3;4:5) 1, (0:1:-2)

S hoc sinh 10 | 20 30 | 25 15
Nhom chira trung vi ctia mau s liéu trén la
A, [46) B. [2:4) c. [8:10) p. [6:8)
Ciau 3. Cap s6 nhan (u,) ¢6 s6 hang dau 1a =2 vacong boi 47 3 thi co s6 hang * bang
A. 4 B. 18, c. 81 D. 7.

Cau 4. Tap nghiém cua phuong trinh fanx=1 13

_‘f:.l—i-,f;r,#e |: ﬂ.':.l—

A | 4 | B. | 4

p. |4 :
Cau 5. Cho hinh hop chit nhat ABCD.A'B'C'D' (xem hinh bén). Mt phing (1BCD) yusng goc voi duong
thang

B (i
I
¥ 1)y
A ;
I
I
I
|
f
I
T T TASERLESE S C
A D
A. 4B, B. 48", C. 8D, D. BB,
Cau 6. Nghiém ciia phuong trinh 02047 =51=2 13
. 3 . e +8
A 2 B. ¥=27 c. 4. D. X=256,

Cau 7. Cho hinh chop S.ABC (xem hinh bén). Tim ménh dé dung.
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S

B
N AR+ BC-AS=SC p AB+BC-AS=CS o AB+ BO-AS= A5 1, AB+ BO- AS=SA
2x—1
V=
Cau 8. D6 thi ham s6 X+2 ¢6tiém can ngang l1a
1 1
y=—— y=—
A. 2, B. 2. c.V=2, D. Y =72
T4
flx)=—o 0:
Ciu 9. Nguyén ham ctia ham sb A+ trén khoang (0:4+20) 5.
1 1
- -—+C —+C B
A v +rlnx+C B. X _ C. X _ p. Inx+C
Cau 10. Trong khong gian 997 | cho didm M (0:=1:0) 3 didm N 0:=2) Mt phéng di qua diém M va

vudng goc voi MN ¢ phuong trinh la

A, Jxty—2z-1=0 B, Sy ty—2z+1=0 c. 3x—y-2z-1=0 p, Sx+y-22-29=0
Cau 11. Cho hinh chop S ABCD ¢4 day ABCD 13 hinh thoi va S4 vudng goc mit phang (ABCD) . Biét
SA=3 AC=4 8D =5 Tp& tich khéi chop S-ABCD pang

A. 10, B. 30, C. 60 D. 20,

Cau 12. Tap nghiém ctia bat phuong trinh 0.5 <4 la:
[ 1 I
—0,— — ——tw

A 3] B.[“ ) c. [2+) p. (7 72]
PHAN II. Thi sinh tra 16 tir cau 1 dén cau 4 Trong mdi y a), b), ¢), d) & mdi cau, th1 sinh chon ding hoac
sai.

¢ —2x+3

fx)="
Cau 1. Cho ham s6 =1
a) Tiém can dimg cta dd thi ham sé di cho 1a dudng thang X = L
LR P

fllr)=———— . Vu=|
b) Ham s6 di cho ¢6 dao ham |
¢) Ham $6 () ¢6 hai diém cuc tri.
d) Ham s S () khong c6 gia tri nho nhat trén khoang (Li+e0) ‘
Cau 2. Trong cong nghé 6 t6 dién (EV), H¢ thong Quan 1y Pin (BMS) cua xe sé tu dong dicu chinh dong
dién dé bao vé tudi tho pin. Mt tram sac DC si€u nhanh c6 cong suét truyén vao pin P() (kW) theo thoi
gian 7 (gi®) ké tir lac bat dau cam sac dugc tinh bang ham s6:
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o — P a7 . . A M e o . 5 A o \ r
Plry=230-c ,voi & 1a mot hing sb duong dic trung cho gi6i han tan nhiét cua dong xe do.

Biét ré“mg, ngay tai thoi diém vira cam sac, toc do sut giam cong suét sac la 625 KW/ gi0. Thuc té, BMS cua
xe s¢ tur dong ngit sac (bao pin ddy) khi cong suit sac giam xudng chi con bang 1% 50 véi cong suit ban
dau.

a) Cong suit sac ban dau ngay khi cim sac 1a 250 kw.,

z N 2o ) RISy SR ["[;]: 2E0L e
b) Toc do thay doi cong suat tai thoi diem  1a

¢) Cong suét sac giam dan theo thoi gian va k=25

d) Thoi gian tir luc bat dau cdm sac dén khi hé thong tu ngat kéo dai khong qua 111 phit.
Céau 3. Trong mot budi hoi thao chuyén dé vé ung dung Tri tu¢ nhan tao (Al) trong hoc tap, co 300 hoc sinh
khéi 11 va 200 hoc sinh khéi 12 tham gia. Qua khao sat thyc té, i 18 hoc sinh khdi 11 ¢6 sir dung hé théng
chatbot AI hd trg hoc tap la 0,4, ; trong khi ti 1¢ nay ¢ khéi 121a 97 . Ban t6 chirc chon ngau nhién mot hoc

sinh tham duy hoi thao dé phong van.

a) Xac suét dé hoc sinh dugc chon tham gia phong van thuoc khéi 12 1a 0,4 .

b) Xac suat dé chon duge mot hoc sinh khéi 11 va em nay c6 st dung chatbot Al la 0,24

¢) Xac suét dé hoc sinh duge chon co sjr dung chatbot Al la 0,55 . )
d) Gia str hoc sinh dugc chon phong van cho biét minh c6 sir dung chatbot Al, xac suat hoc sinh d6 thudc
7
khéi 121a 13
Ciu 4. Bay Flycam trai phép 13 hanh vi tiém an nguy couy h1ep tryc tiép an toan hang khong, linh vuc lién
quan dén tinh mang ciia hang trim hanh khach trén mdi chuyén bay. Mot cang hang khong qudc té thiét 1ap

hé théng radar giam sat dugc dat tai gdc toa dd 0(0:0:0) trong khong gian Oxyz (don vi: | km, mat phiang

4 . ve 4.2 _ , , A A A n . 4.2 (RO IRS]
Oxy 13 mat dat). Tai thoi diém ! = 0 , radar quét dugc tin hi€u mot flycam xam nhap tai diém A(%2;2) va

dang bay theo dudng thang vai vecto van tde "(=10:0) (don vi: km/phut). Cung lac do, mdt may bay cho

khich A321 dang chd 1énh cét canh tai didm Z(0°72:0) Néu duoc cip phép, quy dao cit canh dy kién ciia
may bay la mot duong thang v6i vecto van tdc v2(0:4:3) (don vi: km/phut). Kiém soét vién khong luu
khong duoc phép cap 1énh cit canh cho may bay thuong mai néu hé thong du bao ¢ bat ki thoi diém nao
khoang cach giita may bay va vat thé la nhé hon S km.

a) Khoang cach tir vi tri ban dau cia may bay dén Flycam tai thoi diém phat hién 16n hon 9 km.

b) Phuong trinh dudng thing mé ti quy dao may bay cit canh 1a * =" V' = —2+4t, z=31

¢) Téc d¢ ctia Flycam la | km/h va tbc do cét canh dy kién cila may bay A321 1a 300 km/h.

d) Néu may bay A321 dugc phép cat canh, khoang cach ngan nhat gitra né va chiéc Flycam s& dat dugc

vao thoi diém | phit ké tir lic rdi dudng bang.
PHAN III. Thi sinh tra 16i tir cau 1 dén cau 6. ‘
Cau 1. Mot bang quang cdo dugc minh hoa bang phan dugc t6 mau nhu hinh bén, don vi trén céc truc do
bang mét. Biét duong cong 1a mot parabol co dinh ! ’(5 0) va O‘AB C 12 hinh chi¥ nhat. Tinh dién tich cta
bang quang cdo theo mét vudng (két qua lam tron dén hang phan chuc cua mét vuong).
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5)

y = f(x)

0(0;0)] 1 1(5;0) C(7;0) =
Cau 2. Mot giai ddu eSports co 8 doi tuyen tham gia thi dau loai truc tiép, bat dau tir T két (8 doi dugce chia
thanh 4 cdp, doi thing trong mdi cap s¢ tién vao Bén két, doi thua bi loai). Ban T6 chirc danh sb hat glong
cac d0i theo thir ty tir manh dén yeulal dén 8. Viéc bdc tham chia 4 cap d4u Tu két duogc thuc hién ngau
nhién. Biét rang khi thi ddu, doi c6 sd hat giong nho hon s& danh bai ddi c6 sé hat gidng 16n hon, tuy nhién,
¢6 hai ngoai 1&: Doi s6 8 luén danh bai Doi s6 1 va Poi sb 7 ludn danh bai Poi s6 2. Tinh xac suat dé Poi hat
gidng s6 3 gianh chirc vo dich giai dau (két qua lam tron dén hang phan tram).
Ciu 3. Trong mot xuong in, ngudi ta san xuét hai loai poster quang bé su kién. Loai I str dung 2 to gidy kho
l6n va 1 don vi myc mau, thu duge 35 nghin dbng Loai IT str dung 3 t6 gidy kho 16n va 2 don vi muc mau,
thu dugc 60 nghin dong. Biét rang xuong chi co t6i da 210 to gidy khé 16n va 130 don vi muc mau va mdi
poster phai dugc in tron ven. Hoi s tién 16n nhat ma xudng cé thé thu duoc 1 bao nhiéu (nghin dong)?

Céiu 4. Cho khéi lang try dung ABCAB'C ¢4 d6 dai canh bén bang 42 va day la tam giac ABC vudng
cantai €, co 4C=4 Goi M 1a trung diém cta canh 44’ tinh khoang cach giita hai duong thang CM vy
AB (khéng lam tron ¢ cdc budc trung gian).

Céu 5. Trong nganh hang hai, luong nhién liéu ti€u thu cia mot con tau trong mét don vi thoi gian Xap xi ty
1¢ thuan véi lap phuong vén tde ctia nd. Mot tau chd hang xudt phat tir cang Singapore di dén cang Tién Sa

cach 1000 hai ly. Goi v (hai 1y/gio) 1a van tdc cia tau (V> 0 ). Dit liéu k§ thuét cho thiy chi phi nhién liéu

van hanh cua con tau la 0,02-" (USD/gid). Cac chi phi van hanh c6 dinh khac nhu lwong thuyén vién, khau
hao, bao hiém,... khéng phu thudc vao van tdc tau la 625 UsSD/ gio. Hoi thuyén truong can duy tri van tc

trung binh 13 bao nhiéu hai 1y/gio dé tong chi phi cho toan bo chuyén di 1a thdp nhat?

vy — T ol = L . . 5= a flx), el " aix)dy W
Ciu 6. Cho ham sé / @) =2" vaham s6 <=V 7 Gia sir | e | " duoe viét

dusi dang S =@ 2 —¢ _véi b 1a s§ nguyén va &€ 1 céc sO nguyén tb. Tinh ¢ +th+c,

------------------ HET e
PAP AN THAM KHAO

PHAN 1.

Cau 1 2 3 4 5 6 7 8 9 10 11 12
Dép 4n B A A C D B A C A B A C

PHAN II.

Cau a b C d

1 Dung Sai Dung Sai
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Cau a b c d
2 Dung Sai bung | Dulng
3 Dung | Dung Sai Dung
4 bung | buing Sai Dung
PHAN III.
Cau Pap an
1 26,1
2 0,03
3 4050
4 2
5 25
6 409
LOI GIAI THAM KHAO
PHAN L.
Caul

Puong thing c6 dang ddi ximg
roy+l z=2

& r

I 4 5

nén mot vecto chi phuong la
i =(3—-45)

Vay chon B.

Cau 2

Bang tan so:

[0;2)

. : 10
[2:4)

. : 20
[4;6)

. 130

[6:8)
. 125
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[8;10)
. .15

Tan sé tich liy:

[0;2)
. dén - 10

[2:4)

. dén 100

Vi ¢6 100 s6 liéu nén trung vi nam gitta vi tri tha 50 va 51.

[4:6)

Hai vi tri nay déu ro1 vao nhém

[4:6)

Vay nhém chura trung vi 1a . Chon A.

Cau3l

tan x = |
Phuong trinh ¢6 nghiém tong quat:

x=—+km ke

uigeli.xyz

Trang 6



uigeli.xyz
Chon C.

Cau s

ABCD. AR 'Y AA'. BR', CC', hiD

Trong hinh hop chir nhat , cac canh bén déu vudng goc véi mat phang
(ABCD)

day

BB’
Trong cac phuong an, chi co thoa man.

Chon D.
Cau 6

Ta c6
log{dr—5)=2

log

Trong chuong trinh phd thong, 1a logarit co sb 10, nén:

4r—8=10" =100

= 4x =108

Chon B.
Cau7
Ta cé

AB+ BC = AC

Suy ra
AB+ BC— A5 = AC—- A4S
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‘4(__‘_ 4; = f!(__ f _'3;'.4 =5C

Chon A.
Cau 8
2x—1
V=
‘ xX+2
Ham s 1a phan thirc bac nhit trén bac nhat.

X

Tiém cén ngang la ti s6 h¢ so cua

R
p="=2
ol
Chon C.
Cau 9
. x+1 1
.lr[.'-]'——..l._ —] T T (0.-‘,-(1])
trén
Nguyén ham la

o

[Hﬂdh=Jﬁ-%}h=;-mx-f

Chon A.
Cau 10

M(0:—1:0) N(5:0;-2)
Cho "

Ta c6 vecto phap tuyén ctia mat phing la
MN =(5:1:-2)

M
Mit phang di qua  nén c6 phuong trinh:

=0+ liy+1)=2iz-0)=10
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Chon B.
Cau 11

ABCD AC=4 BD =5
bay 1a hinh thoi, c6 hai duong chéo

Dién tich day:

Cnn 4.5
s _ACED_ 45 _ 1,

7 %

S4 L (ABCD) S4=3 3

Vi va nén chi€u cao khoi chop la

Thé tich:
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[-2:+0)
Vay tap nghiém la
Chon C.
PHAN II.
Caul
w2 1
f[_'.,']: | X+
r— |
Cho
Ta bién doi:
¥ =2x+3= lv— ]] +2
nén
,1
flx)=x—-1+ —
a)
x=1 1-24+3=2=0 x=1
Vi tai mau béng 0 con tur béng , nén dd thi ¢6 tiém can ding
Két luan: Piing.
b)
Tinh dao ham:
B 132 _ 9 N S
f’[_'-,‘]:]— F EZ[.II ]] x_:.'. _.le]
=2y 42
(x— I)J
bé cho 14 sai.

Két luan: Sai.
©)

f(x)=0
Giai
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VP edr—l=0=x=1%2

C6 2 nghiém phén biét va déu khac 1 nén ham sé c6 2 diém cuc tri.
Két luan: Puing.
d)

(1;+o0) f=x—-1>0

Trén khoang , dat , khi do

J(x)=14

— | b2

Theo AM-GM:

t=-2 x=1442

diu “=" khi ,tie 1

(1;+e0)

Vay ham sb ¢6 gia tri nho nhat trén
Két luan: Sai.
Cau2

Pity=250c" g5

, vOi
a)

P0)=250g" =250

Két luan: Piing.
b)

Ple)=250-(=k)e " = =250k "
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Plr)= 250k "

DPé cho , thiéu dau tr.

Két luan: Sai.

¢)
t=0 625

Theo dé, tai , toc do sut giam cong suat 1a kW/gio, tiac 1a
P0y=—=025
Ma
POy = =250
Suy ra
=250k =-025= k=125

Pt)==-250ke " <0 t
Vi v6imoi , nén cong suét giam dan theo thoi gian.

Két luan: Piing.

d)
1%
Hé thdng ngit khi cong suét con ban dau, tic 1a
Ple)=0,01-250=2,5
Ta co
280¢ T =25 =07 =001 =-2.5 =In0,01=—In100
In100  4.6032
— = — = — =], 8421
2.5 2.5
gio.
D6i ra phut:

1,8421-60=110,5
phut.
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Do d6 thoi gian khong qué 111 phat.
Két luan: Pung.

Cau 3

C6 300 hoc sinh khéi 11 va 200 hoc sinh khi 12, tong cong 500 hoc sinh.

a)
X4c sudt chon dugc hoc sinh khéi 12 1a

200
00

FIRL2) = =0.4

Két luan: Pung.
b)
Xéc suat chon duoc hoc sinh khéi 11 va ¢6 dung Al 1a

300

200

PIKIL AN = PIKLL) PLATIKL) = 04=024
Két luan: Pung.

©)

Xéc suat chon duoc hoc sinh ¢6 dung Al 13

PlAN =PRI AN+ PIKLI2 AT

_ 300 200

=042
00 00

0,7

=0.2440 25=10.52

0,55
Khong phai

Két luan: Sai.
d)
Theo cong thirc xac suit c6 didu kién:
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P(K12| A=

P(KI2MAf) 0,28 28

AT

Két luan: Piing.
Cau 4
Flycam:

A4 22 v =(-10:0)

May bay:

B0 -2:0) v, =(:4:3)

a)

uigeli.xyz

0,52 52 13

Khoang cach ban dau giita may bay va flycam la

AB=\J(4-0) + (2= (=207 +(2-0F =+flo 1 16+ 4 =430 =0

6>5
Vi nén ménh dé dung.

Két luan: Piing.

B(0:-2:0)

b)
Quy dao may bay di qua
r=0

Két luan: Ping.

c)

Téc d6 flycam 1a

va cd vecto chi phuong

uigeli.xyz

km.

(0:4;3)

nén:
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v [= =17 =1 — 60

km/phit  km/h.

1
Khong phai  km/h.

Téc d6 may bay 1a

=300
km/phiit km/h.

Veé sau ding, nhung vé dau sai nén cd ménh dé sai.
Két luan: Sai.
d)

t
Vi tri flycam tai thoi diém

Fleyb=(4—-r2:2)
t
Vi tri may bay tai thoi diém

Pley=0: =2+ 4 3

Khi do

f"r:.'fi?-"f:.f_} =4 —-nd-4n2-3)

Binh phuong khodng cach:

d =4 =)y v d—=d)y 2=y

Khai trién:

d(t)=10-8t+¢"+16 =32t + 1667+ 4 =12t +9¢°

=20 =52 30=200i—1) + 10D
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t=1
Gi4 tri nho nhét dat dugc khi (phut).
Két luan: Piing.
PHAN III
Caul

OABC B(7:5)
Tu hinh vé: la hinh chit nhat, nén

0(0:0)

A(0;5)

C(7:0)

1(5:0)

Parabol c6 dinh nén co dang

y= [r(r—SJ:

A(0:3)

Vi parabol di qua nén

5= n'[[‘.l—_‘:]'x' =2a=u=

| =

Vay phuong trinh parabol la

(x—3)
|II. = -
2
OABC
Dién tich hinh chir nhat la
S, =7-5=35
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x=0 x=7
Dién tich phan nam dudi parabol tir dén la
=5 | - .
5= - —dr=—| (x—=5).dr
B LA R
Ta c6
o Te=5FT 2=(=5° 8+125 133
[ (=5 dv= Ny - -
i 3 3 3 3
Do d6
217 217
_s;lzl;:]'
5 03 15
Vay dién tich phan t6 mau 1a
_g:z-:_]"E =515—]33=3'~}1 6,13
15 15 15
26,1m’

Lam tron dén hang phan muoi:
Cau 2

Doi s 3 chi thua doi sb 1 va doi sb 2.
Vi thé mudn doi 3 vo dich thi ngay & tur két:

* d0i 1 phai bi d6i 8 loai,
* 301 2 phai bi d6i 7 loai.
Tirc 1a trong 4 cap tir két bat budc phai cé hai cap:

(1,8) (2,7)

va

4,5.6 4,56

Khi d6 doi 3 phai gdp mot trong ba doi , va hai ddi con lai trong ghép vadi nhau.
S6 cach chia 8 ddi thanh 4 cip
S6 cach chia 8 doi thanh 4 cap 1a
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S6 trwong hop thuin loi

(1,8  (2,7)

Giir ¢6 dinh hai cip va
4,5,6
Ba doi thi doi 3 c6 thé ghép véi:
- d6i 4,

* hoac doi 5,
* hoac doi 6.

3
Néncoé cach thuan loi.
3 |

P= = = [0, 02857
105 3

N

Xac suat

0,03

Vay x4c suat can tim la
Cau3
Goi

X
* laso poster loai I,

y
« la s poster loai II.

vz, v =00 e

biéu kién:
Theo dé:

2x+3v=210

* v€ gidy: ,

* vé muc mau:
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Doanh thu can tdi da hoa:

(nghin dong).
Xét giao diém hai duong thing bién:

F |

[10x+ 21 =130

|' s TV :11

x=130-2y

Tu , thay vao phuong trinh dau:

2(130-27v) + 3y =210

Fo=35304 0050 = 1050+ 3000 = 4050

4050
Vay s6 tién 16n nhét thu duoc 1a nghin dong

Cau 4
Xét hé truc toa d0 sao cho

C(0;0:0)

A(4;0;0)

B(0;4;0)

uigeli.xyz
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42

Vi ling tru dimg va canh bén bang nén

4(4:0:442)

C(0:0:42)

M AA'
Trung diém  cia la

M(4:0:242 )

Vecto chi phwong

AB
« Pudng thang c6 vecto chi phuong
i=A8=(-44:0)

C'M
« Pudng thing co vecto chi phuong
T=CM = (40:-242)

AB  C'M
Khoang cach gitta hai duong thang chéo nhau va la
€ G|

f =———

e

C'd=(40:-442)

Ta co
Lay cac vecto don gian hon:
= (= L10) v = (2:0:—+/2)

“-I X 'I_-'I = I: —ﬁ: —\Ill'j_.l _1 '
Khi d6
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i x7 =242 +4 =22
Suy ra

CA-(i, % 7) = H=2) 1 04 (~42)-2) = =42 4 82 =42

Mat khac

e
5
()

)
=)

Vay

C'M AB 2
Do d6 khoang cach gitra va la

Cau s

v>0
Goi 1a van tdc tau (hai 1y/gio).

Quang duong la 1000 hai 1y nén thoi gian di la

1000
=
v

Chi phi trong 1 gio la:

0,02v*
« nhién liéu: (USD/gio),

625
« chi phi ¢6 dinh: (USD/gi0).

Vay tong chi phi chuyén di 1a

) 00
Clv)=(0,02v" + 625) :
F=
= 007 4 025000
R

v>0 C(v)
Ta cin tim dé nho nhit.
Dao ham
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025000

1

(-.r[ 1.] — _]_[']1-_

025000
' = -
C (\_:) — 0 —]' 1 12

Cho

— 40" =025000 =1 =15625 =25 =1 =25

250000

(.N[I,] — _]_['] I
v v>0

Vi vO1 moi ,
v=25

nén tai , ham so0 dat gia tri nho nhat.

25

Vay vantoc tdivula  haily.

Cau 6
fix)=2". elr)=flog, x
Cho
x20 g S
Ta nhén théy trén mién ,ham  1a ham ngugc cia  vi:

Do do6

Theo cong thirc dién tich cta hai dd thi ham sé nguoc nhau:

[ fCodes [ F o= b (D)= af (a)

O day:

a=1
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S= [I:” flahdei [ glx).de=202""-1.2

h=20
f=2
I]{"ED\J _ 24:“'
Nén
5=20.2"% -2
Suy ra
5 p—
So sanh véi dang
a=>5
b =402
c=2

Vay

409
Két qua la

5.

ﬂr'.-I:
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