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PHAN I. Céu tric nghiém nhiéu phwong an lya chon. Thi sinh tra 10i tir cau 1 dén cau 12. Mdi cau hoi
thi sinh chi chon mét Phuong an.
Cau 1: Trong mat phang toa do Oxy, cho tam giac 4BC vudng tai 4 co6 dién tich bang 24. Biét cac dinh

A,B nam trén truc hoanh, hoanh d6 diém 4 dwong va duong thang BC c6 phuong trinh 4x—3y—12=0.
Goi C(x,;,), khi d6 gia tri ctia biéu thirc x{ +y; bang

A. 145. B. 59+18V2. C.73. D. 75+5042 .
Cau 2: Cho log,3=2a, log,5=5. Khang dinh nao sau day la ding?
2a-2b+1 2b+1—a
A. log.,, 50 =———. B. log.,, 50 =———.
Ess 4a+1 S a+1
2b—-2a+1 2a+b+1
C.1 50=——. D. 1 50=———.
0854 4a+1 O8s4 2a+1

Cau 3: Mot khoi gb c6 dang hinh chép cut tir gide déu
v6i d6 dai hai canh day bang 3 dm, 5 dm va chiéu cao
bang 2,5 dm. Nguoi ta cit khéi gé theo mot mit phang
song song v6i hai day tao thanh hai khéi gd (I) va (II) co
thé tich bang nhau (hinh vé). Sau d6 son toan bd bé mat
ctia hai khéi gb (I) va (II) véi gia la 8500 dong/dm?. S6
tién phai tra dé son cac khéi g 1a bao nhiéu nghin dong

(1am tron két qua dén hang don vi)?

A. 960. B. 808. C. 655, D. 848.
Cau 4: Gia tri nh6 nhét ctia ham sé y = cos’2x —2sin xcos x+2026 bang
A. 2024. B. 2023. C. 2025. D. 2021.

CAu 5: Cho tr dién ABCD c6 AB=6 va CD=8. Mit phang (@) song song véi hai dudng thang AB,CD
va cit cac canh AC,CB,BD,DA lan luot tai M,N,P,Q. Biét t&t giac MNPQ 1a hinh thoi, d6 dai doan
thaing MN bing bao nhiéu?

o, B. 2. c.l. S

7 1 7 7

Céu 6: Mot tran dau bong chuyén giira hai d6i 4 va B goém nhiéu hiép dau. Mdi hiép déu khong c6 két qua
hoa, do1 nao théng 3 hiép trudce la doi théng tran dau. Xac suit dé doi 4 théng trong moi hiép dau la 0,56
va két qua cua cac hiép dau la doc lap. Xac suat dé doi A thing tran du 1a bao nhiéu (lam tron két qua dén
hang phan trim)?

A. 0,61. B. 0,29. C. 0,18. D. 0,51.
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CAu 7: Can kiém tra 84 con lon sau mét thoi gian nudi thir nghiém mot loai thire an méi duogce bang mau sb
liéu ghép nhom sau:

Can nang (kg) [35;42) [42:49) [49:56) [56:63) [63;70)
S6 luong (con) 2 3 13 35 31
Can nang trung binh cua 84 con lon la
A. 59,5 kg. B. 52,5 ke. C. 60,8 kg . D. 60 kg.

Céu 8: Mot nha may A chuyén san xuat mot loai san pham cho nha may B, nha méay A chi ban san pham
cho nha may B va nha may B cam két thu mua hét s6 san pham ma nha méay A san xuat duoc. Nha may A c6
kha ning san xuat duoc toi da 200 tan san pham trong 1 thang. Néu ban ra x tin san pham cho nha may B thi
gi ban mdi tan san pham 1a 50 —0,0002x triéu dong. Mdi thang nha may A phai tra chi phi cho nhan cong
va khiu hao may méc mét luong c¢b dinh 1a 150 triéu dong, ngoai ra chi phi mua nguyén liéu dé san xuat
mét tan san pham la 35 triéu dong. Gia sir nha may A phai nép 6% doanh thu cho co quan thué. Loi nhuan
sau thué 16n nhat thu duoc trong 1 thang ctia nha may A 1a bao nhiéu triéu dong (lam tron két qua dén hang
don vi, loi nhuan sau thué 1a loi nhuén sau khi trir tién thué)?

A. 1431. B. 1017. C. 1345. D. 946.
Cau 9: Cho day ) (u,,) duoc xac dinh boi hé thuc
u,=ku,=4
un+2 + u" = z(unﬂ + EJ .
2

Gia tri cia u,, bang

A. 1396. B. 1219. C. 1306. D. 14809.
Cau 10: Bang diéu khién dién tir mo cira phong hoc 16p 12A gom 10 nit, mdi nat dugc ghi mét s6 tu nhién
tr 0 dén 9 va khong c¢6 hai nat nao dugc ghi cung mot s6. P& mé cira hoc sinh can bam mot mat ma la 3
nit lién tiép sao cho 3 sb trén cac nit theo thir tu ¢a bdm tao thanh mot day sb tang va c6 tong bang 10.
Biét rang néu bam mat ma sai ba lan lién tiép hodc bam hai mat ma sai giong nhau thi bang diéu khién ding
hoat dong trong 5 phut. Hoc sinh Binh can mé cira phong hoc d6 nhung chi nhé duoc chi tiét 3 sb trén cac
nit theo thir tw d3 bim tao thanh mot day sb tang. Xac suat dé hoc sinh Binh m¢& duoc ctra phong hoc do
trude khi bang diéu khién tam dimng hoat dong bang bao nhiéu?

N p. 189 el p. L
3375 1003 3 15

Cau 11: Cho hinh chop tam giac S.ABC c6 SA L(ABC), tam giac ABC vuéng can tai B, AB=1 va

SC=2. Goi & 1a s6 do géc nhi dién [S, BC, 4]. Khing dinh nao sau day la ding?

A. tanazx/i. B. tana=\/§. C. tana:g. D. tana=?.
2
CAu 12: Cho ham s f(x) = Lb;“ (a,b,c,d € R) c6 bang bién thién nhu sau:
b o
T |0 0 2 4 +00
f'(z) + 0 - - 0+
—1 +00 +o00
1) / \ \ /
’ o ’ % 7
Trong cac s0 a,b,c,d c6 bao nhiéu s6 duong?
A. 1. B. 2. C.0. i
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PHAN II. CAu triic nghiém dung sai. Thi sinh tra 10 tir cau 1 dén céu 4. Trong mdi ¥ a), b), ¢), d) & mdi
cau, thi sinh chon ding hodc sai.
Cau 1: M6t xuong son du dinh san xuét hai loai son la son ngoai troi va son noi thét. Xuong da chuén bi 6
tAn nguyén liéu 4 va 8 tin nguyén liéu B . Dé san xuit mot tin son ngoai troi can 2 tin nguyén lidu 4 va
1 tan nguyén lidu B. Dé san xuit mot tan son nodi that can 1 tin nguyén liéu 4 va 2 tan nguyén liéu B.
Két qua nghién ciru thi truong cho thiy nhu cau son ngoai troi khong qua 2 tin. Goi x va y lan luot 1a sé
tn son ngoai trdi va son nodi that can san xuat. Gia sir rang luong son san xuat ra déu duoc ban hét.

a) Néu xuong san xuat 3 tin son ndi that thi lugng son ngoai troi toi da c6 thé san xuat 1a 1,5 tan.

b) Xuong cé du nguyén lidu dé san xuat 1 tin son ngoai troi va 4 tan son ndi that.

¢) Bat phuong trinh biéu thi diéu kién vé str dung nguyén liéu 4 1a 2x+ y <6.

d) Néu gi4 ban mot tin son ngoai troi 1a 70 triéu dong, mot tin son ndi that 1a 30 triéu dong thi doanh thu
16n nhat ctia xuong la 200 triéu dong.
Cau 2: Cho hinh lang tru dimg ABCD.A'B'C'D’ c¢6 day la hinh thang can, AB=BC=CD=a, AD=2a.
Biét rang goc gilta duong thang A'C va mit phang (4BCD) bang 30°.

a) Goc giita duong thang 4'C va mit phang (ABCD) 1a CA'A.

b) Goi (P) 1a mat phang di qua B va vudng gbc véi duong thang A'C. Biét (P) chia khéi lang tru

5V3

ABCD.A'B'C'D' thanh hai khéi da dién. Thé tich cta khéi da dién chtra dinh A4 b'fmg Fa !

¢) Géc giita hai duong thing AC va C'D bang 60°.

d) Khoang cach tir D dén mat phang (A4'B'C) bang L 721 ;

Cau 3: Thang 01 nam 2025, anh An bit ddu lam viéc cho mot cong ty X véi luong bac 1 la
16 triéu dong/thang. Piéu khoan vé luong quy dinh: néu anh An hoan thanh tét nhiém vu thi ctr sau 6 thang
s& dugc ting mot bac luong; luong bac sau ting 5% so véi luong bac lién trude d6. Trong sudt qua trinh
lam viéc, anh An déu hoan thanh tét nhiém vu cta minh va duoc tang luong dung han.

a) Tong sb tién luong anh An nhan duoc tir cong ty X trong 6 thang dau nam 2025 1a 90 triéu dong.

b) Thang 01 nam 2026, lvong ctia anh An nhan duoc tir cong ty X 1a 17,64 triéu dong.

¢) Tong sb tién luong anh An nhan duoc tir cong ty X trong 3 nam ké tir ngy bét dau lam viéc 1a 652,98
triéu dong (lam tron két qua dén hang phan tram).

d) Ngay 15 thang 12 nam 2025, anh An di vay ngan hang 80 triéu dong dé sira nha theo thé thirc 1ai kép
v6i 1ai sudt 0,85%/thang. Sau mdi thang, ké tir thoi diém vay, anh An tra no cho ngan hang sé tién 1a 30%
s6 tién luong cua anh nhén tir cong ty X trong thang d6. Biét 1ai suat khong thay doi trong sudt qua trinh anh
An tra no. Hét thang 3 nam 2027 thi anh An sé tra hét no ngén hang.

Céu 4: Cho ham sé f(x)=x" —3x* +1.

a) Co 4 gia tri nguyén cta tham sé m dé ham s6 g(x)= f(x2 —4x+%j dong bién trén khoang (L2):

b) D6 thi ham s6 4 (x)= cé tat ca 3 duong tiém can.

1
f(x)+1
¢) Ham sb k(x)= f(\/x2 —x) ¢6 2 diém cuc tri.
d) Gia tri nho nhét ciia ham s6 f'(x) bang f(2).
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PHAN III. CAu tric nghiém tra 10i ngin. Thi sinh tra 15i tir cdu 1 dén cau 6.
Céu 1: Trong cong vién c6 mot ho nude hinh ban nguyét véi duong kinh
PR =3 km. Tir vi tri diém P anh Minh chéo mét chiéc thuyén véi van tde
3 km/h thing dén vi tri diém O trén bo ho, rdi di bo theo bd hd dén vi tri
diém R véi van téc 6 km/h (hinh vé). Thoi gian téi da dé anh Minh di
chuyén tir P dén R theo cach d6 1a bao nhiéu gio (gia st thoi gian doi P R

thuyén la khong dang ké va lam tron két qua dén hang phan trim)?

Céu 2: C6 bao nhiéu gia tri thuc cia m sao cho v&i mdi gia tri cia m c6 duy nhat mét cap sé nguyén
khong am (x;y) théa man dong thoi cac diu kién x*+y° =16, log.,, 2., (y2 +8x+1) >1 va
mx+y—-1-3m=07?

Cau 3: Mot cong ty cung cap nudc sach thong ké luong nude cac ho gia dinh trong mét khu vuc tiéu thu
trong moét thang ¢ bang sau:

Luong nuéc tidu thu (m’) [36) | [6:9) | [%12) | [115) | [15:18)

S6 ho gia dinh 24 57 42 29 18
Pé tiét kiém nude sach, cong ty mudn giri mot thong bao khuyén nghi dén 25% cac ho gia dinh c6 luong

nudc tiéu thu nhiéu nhét trong thang. Vay coéng ty can lua chon nhiing hé gia dinh c¢6 luong nude tiéu thu tir
bao nhiéu mét khoi tré 1én dé guri thong bao (lam tron két qua dén hang phan chuc)?
Cau 4: Cho tam giac ABC c¢6 trong tam G, BC =2, BAC =30° va BGC =90°. Ban kinh dudng tron noi
tiép tam giac ABC bang bao nhiéu (1am tron két qua dén hang phan trim)?
Cau 5: Mot can phong dang hinh hdp chir nhat ABCD.A'B'C'D’ véi kich thuéc 4B=4m, BC=3m va
chiéu cao 44'=3 m. Cac diém M,N lan luot l1a trung diém cia BB’ va CC'. Anh Cudng mudn thiét ké
mot hé thong day trang tri bao gom cac doan day ndi thang tr M dén N, tir C' d&én D vatix P &n Q,
trong d6 P la diém thudc doan MN, Q la diém thuoc doan C'D. Gia sir cac dau ndi khong déng ké thi anh
Cuong can it nhat bao nhiéu mét day trang tri?
Cau 6: D¢ trang tri cho mot tam bién hinh ngii giac déu ABCDE tam O, A
nguoi ta t6 mau cho 5 tam giac can OAB,OBC,0OCD,ODE,OEA tu 4 mau
xanh, do, tim, vang va chon ra 6 sb phan biét tir tap hop 4= {l; 2;3;...;120}
dé dién vao cac vi tri 4,B,C,D,E,O. Cb bao nhiéu cach trang tri thoa man
dong thoi cac yéu cau sau:

+ Moi tam giac duoc to bai ding 1 mau;

+ Hai t,am giac c6 chung mét canh thi ‘t6 mau khac nhau; ‘ ‘ ‘ ol -

+ 5 s0 trén nam dinh cua ngii giac lan luot theo cung chiéu kim dong ho
lap thanh mot cap s6 nhan va cong boi ciia cip sé nhan nay 1a sé dién vao vi tri tam O.

Hét
(Thi sinh khong sw dung tai liéu, giam thi khong giai thich gi thém)
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PE THI CHON HOQC SINH GIOI THANH PHO CAP THPT - HAI PHONG
(Nam hoc 2026 - 2027 — Mon Toan — Ma dé 221 — Théi gian 90 phit)

PHAN I. Cau trac nghiém nhiéu phwong an Iyya chon

Cau 1. Trong mdt phang toa d6 Oxy, cho tam giac ABC vudng tai A c6 dién tich bang 24. Biét cac dinh A, B
nam trén truc hoanh, hoanh do diém A dwong va duong thang BC' c¢6 phuong trinh 4x — 3y — 12 = 0. Goi
C(wo; o), khi d6 gid tri ctia bidu thic 22 + 42 béng

(@A) 145 B. 59 + 18V/2 C.73 D. 75 + 501/2
Li giai.
B lagiao caa BC vGi Ox: y = 0 = z = 3, nén B(3;0). Goi A(a;0) vdia > 0. Vi AC L ABnén AC 1 O, suyra

4a — 12
=
Khi dé AB = |a — 3|, AC = |yo| =

C(a;yo) vayo =
4|a — 3|

, dién tich

1 2
§AB-AC:g(a—3)2:24:>(a—3)2:36:>a:9(a>0).

Suy ra C(9;8) va 3 + y2 = 81 + 64 = [145).

Cau 2. Chologg 3 = 2q, logg 5 = b. Khang dinh nao sau day la ding?

2a —2b+1 2b+1—a

A.log., 50 = 2 22T - B.1 _2r-—d

0854 da+1 085450 = —5 =

2b —2a +1 2a +b+1

] D.1 e

(©) logs, 50 = T da+1 R
Léi giai.

Tacologs2 =1 —logs3 =1— 2a. Do do
o 50_10g650_log62+210g65_1—2a+2b_ 2b—2a+1
85490 = Jog 54  log,2+3loggd 1-2a+6a | da+l |
Cau 3.

Mot khoi go c6 dang hinh chép cut t¢ gidc déu vai do dai hai canh day
bang 3 dm, 5 dm va chiéu cao bang 2,5 dm. Nguoi ta cat khoi go theo
mot mat phang song song vdi hai day tao thanh hai khéi go (I) va (1I)
c6 thé tich bang nhau (hinh vé). Sau d6 son toan bd bé mat cia hai khéi
g0 (I) va (II) véi gid 1a 8500 dong/dm?. S6 tién phai trd dé son cac khai
g0 la bao nhiéu nghin déng (lam tron két qua dén hang don vi)?

@ 960 B. 808 C. 655 D. 848

Li giai.

Kéo dai cac canh bén cua hinh chép cut dén khi gdp nhau tai dinh S. Hinh chép déu day canh a c6 chiéu cao 1,25a (vi
. 1

chiéu cao hinh chép cut 2,5 (ng véi hiéu canh ddy 2), nén thé tich V (a) = gaQ 1,250 = 15—2a3.

Goi z 1a canh cta thiét dién. Thé tich khéi (I) 1a V(z) — V(3) va bang nira thé tich hinh chép cut:

S 3 5 3
— (2 —27) == —(125 -2 = 76.
12(9& ) 5 12( 5—27)= 2> =176
29
Mit xung quanh cta hinh chép cut gom 4 hinh thang can c6 dwong cao /2,52 + 12 = g nén co dién tich 4 - ?
T = Gy
Téng dién tich can son gom hai day, hai lan thiét dién va méat xung quanh:

S =9+ 25+ 2% + 8v29 = 34 + 2V/762 + 829 ~ 112,96 (dm?).



S6 tien: 112,96 - 8500 ~ 960 160 dbng, titc khoang nghin dong.

Cau 4. Gié tri nho nhét ctia hdm s6 3 = cos? 2z — 2sinz cos = + 2026 bing
A. 2024 B. 2023 (©) 2025 D. 2021

Loi giai.
Ta c6 y = cos? 2z — sin2x + 2026 = 1 — sin® 2z — sin 2z + 2026. Pt t = sin2x € [-1; 1]

y=—t—t+2027 = f(t).
1
Parabol f(¢) c6 dinh tai t = =5 (cuc dai), nén trén [—1; 1] gia tri nhé nhét dat tai bién: f(—1) = 2027, f(1) = 2025.
Vay miny = (2025

Cau 5. Cho t dién ABCD c6 AB = 6 va CD = 8. Mat phang («) song song véi hai dwong thang AB, CD
va cat cac canh AC,CB, BD, DA Ian lugt tai M, N, P, Q. Biét t¥ gidc M N PQ 1a hinh thoi, d6 dai doan thing

M N bang bao nhiéu?
1 1
a2 B. 2 c.2 2
7 7 7 7
Loi giai.
Vi(a) || ABnén MN || AB, PQ || AB;vi (o) || CDnén MQ || CD, NP || CD.
. CM . . _ _ . , _MQ _
Bata_k. Tt MN | ABtacd MN =k - AB =6k. Tt MQ || CD taco a0 = —CD,tu’CMQ—S(l k).
MNPQ la hinh thoi nén MN = MQ: 6k =8(1 — k) = k = g.VéyMN:&%: %

Cau 6. Mot tran ddu bong chuyén giita hai doi A va B gom nhiéu hiép ddu. M6i hiép dau khong c6 két qua hoa,
d6i nao thang 3 hiép trudc la doi thang tran ddu. Xac suat dé doi A thing trong moi hiép dau la 0,56 va két qua
cta cac hiép dau la doc 1ap. Xac suat dé d6i A thang tran dau la bao nhiéu (lam tron két qua dén hang phan tram)?
(A)0,61 B. 0,29 C.0,18 D. 0,51
Loi giai.
bt p = 0,56, ¢ = 0,44. Doi A thang tran trong cac trudng hop:
— Théng 3 — 0: p.
— Théng 3 — 1 (hiép cudi A thing, trong 3 hiép dau A thing 2): C3p3q.
— Théng 3 — 2: C3p3¢>.
Do d6 P = p(1 4 3¢ + 6¢%) = 0,56% - 3,4816 ~ 0,6114 ~ (0,61},

Cau 7. Can kiém tra 84 con lgn sau mét thoi gian nudi thir nghiém mot loai thitc dn méi dwgc bang mau s6 liéu

ghép nhom sau:

Can ning (kg) [35; 42) [42; 49) [49; 56) [56; 63) 63;70)
S6 lugng (con) 2 3 13 35 31
Can nang trung binh cta 84 con lgn la
A. 59,5 kg B. 52,5 kg C.60,8 kg (D) 60 kg
Léi giai.

Gia tri dai dién cta cac nhém lan luwgt 1a 38,5; 45,5; 52,5; 59,5; 66,5. Can ndng trung binh:

2-38,5+3-45,5+13-52,5+35-59,5+31-66,5 5040

TE =

Cau 8. Mat nha may A chuyén san xuat mét loai sdn pham cho nha may B, nha may A chi ban san phdm cho nha
may B va nha may B cam két thu mua hét s6 san phdm ma nha may A san xuat dwgc. Nha may A c6 kha nang



san xuat dugc t6i da 200 tdn san pham trong 1 thang. Néu bén ra x tdn san phdm cho nha may B thi gid ban moi
tdn san phdm 1a 50 — 0,000222 triéu dong. Mbi thang nha may A phai tra chi phi cho nhan céng va khdu hao may
moc mot lwgng 6 dinh 1a 150 triéu dong, ngoai ra chi phi mua nguyén liéu dé san xuat mot tan san pham la 35
triéu dong. Gia s nha may A phai ndp 6% doanh thu cho co quan thué. Lgi nhuan sau thué 16n nhat thu dugc
trong 1 thang ctia nha mdy A la bao nhiéu triéu dong (lam tron két qua dén hang don vi, 1gi nhuan sau thué la lgi
nhudn sau khi trir tién thué)?
A. 1431 1017 C. 1345 D. 946

Loi giai.

Doanh thu: R(x) = x(50 — 0,000222) = 502 — 0,000223, v6i 0 < = < 200.

Loi nhudn sau thué: L(z) = R(z) — 0,06R(z) — 352 — 150 = —0,00018823 + 122 — 150.

12
L = —0,0005642% +12=0= 2 = /| ———— =~ 145,87 0; 200].
() = —0,0005642 + v =\ [5o00sa1 ~ 145:87 € (0:200

L' d6i diu tir + sang — tai diém nay nén L dat 16n nhat: L. ~ 1017 (triéu dong).
Cau 9. Cho day s6 (u,) dugc xac dinh bai hé thirc
uy =1; ug =4

3
un+2+un:2 un+1+§ .
Gia trj cua uzp bang
A. 1396 B. 1219 (©) 1306 D. 1489

Loi giai.
Hé thitc twong dwong (upt2 — Unt1) — (Upt1 — up) = 3. Dat d, = upy1 — uy, thi (dy,) 1a cap s6 cong c6 d; =
ug — u; = 3, cong sai 3, nén d,, = 3n.

2 29 - 30

Suyrau30:u1+2dn:1+3~T:1+1305:.

n=1

Cau 10. Bang diéu khién dién t& md ctra phong hoc 16p 12A gom 10 niit, moi nit dwge ghi mot s6 ty nhién tir O
dén 9 va khong c6 hai niit nao duwge ghi cing mét s6. D€ mé ctra hoc sinh can bAm mdt mat ma la 3 nat lién tiép
sao cho 3 s6 trén cac nut theo thit tw da badm tao thanh mot day so6 tang va cé tong bang 10. Biét rang néu bam mat
ma sai ba lan lién tiép hodc bdm hai mat ma sai giong nhau thi bang diéu khién dirng hoat dong trong 5 phiit. Hoc
sinh Binh cdn m& ctta phong hoc d6 nhung chi nhé duwgce chi tiét 3 s6 trén cac niit theo thit ty dd bam tao thanh
mot ddy s6 tang. Xac sudt dé hoc sinh Binh mé& dwgce ctta phong hoc dé trude khi bang diéu khién tam dirng hoat
dong bing bao nhiéu?

631 1 1 1
iy ® -2 c.t D. -

3375 1003 5 15
Li giai.

Budc 1: Pém cac mat ma co thé bam. Binh chi nhé 3 s6 bam theo thi? ty tao thanh day tang (khong nhé tong). Mot
ddy tang gom 3 s6 phan biét chon tir {0; 1;. . .; 9} (ng v4i diing mot t6 hgp chdp 3 ctia 10 phan t¥, nén Binh c6 thé baim
mot trong C3, = 120 mat ma.

Budc 2: Pém mat ma dang. Mat ma ding la ddy tang a < b < ccb a + b+ ¢ = 10. Xét theo a:

—a=0:b+¢c=10,0<b< ¢ (1,9),(2,8),(3,7),(4,6), dugc 4 bo;

a=1lb+c=91<b<c (2,7),(3,6),(4,5), dugc 3 by;

a=2:b+c=8,2<b<c (3,5),dugc 1bg;
—a>3a+b+c>3+4+5=12> 10, khong cé.

Vay c6 8 mat ma ding va 120 — 8 = 112 mat ma sai.
Budc 3: M6 hinh hoa s6 Ian bam. Bang dirng khi bdm sai ba lan lién tiép hodc bdm hai mat ma sai giong nhau. Vi vy,
dé mé@ cra “tredc khi bang tam dirng”, Binh chi dwgc bam t6i da 3 1an, méi 1an bAm mot mat ma mai (chwa bam truede



d6), chon ngau nhién trong cac mat ma con lai. Goi Ay, 1a bién c6 Binh mé& duwgc cira & 1an bim thit .

8 112 8 112 111 8
=100 P =155 1190 PMs) =155 115 115

Budc 4: Tinh xac suat. Cac bién c6 A;, Ay, A3 d6i mot xung khac nén

1 112 112-111-8
P =P(A1) +P(A2) + P(As) = 72 + o= + oo 179 175~ 00667 +0,0627 +0,0590 ~ 0,1884.

112 111 110 C3
Céch khac: bién 6 d6i 1a ca 3 1an bam déu sai, c6 xac sudt — - —— . —— — —112
acC acC 1en CO dol la ca dan bam deu Sal, CO Xac Suadl 120 119 118 Ci’QO

. Do dé

112-111-110 317520 189

120-119-118 1685040 1003

Céau 11. Cho hinh chép tam gidc S.ABC ¢6 SA 1 (ABC), tam gidc ABC vubng cantai B, AB = 1vaSC = 2.
Goi « 1a s6 do goc nhj dién [S, BC, A]. Khang dinh nao sau ddy la ding?

2
@tana:ﬁ B.tana = /3 C.tana:\g D.tana:?
Li giai.
Tam gidc ABC vuong can tai B, AB = 1 nén AC = /2. Tam gidc SAC vudng tai A: SA = /SC2? — AC? =

Vi—2=1/2.
Tacé BC L ABvaBC 1 SAnén BC 1 (SAB), suyra BC L SB. Do d6 géc phing nhj dién [S, BC, A]1a SBA

va
SA
tana = E = .

Cau 12. Cho hamsd f(z) = w (a,b,c,d € R) c6 bang bién thién nhu sau:
T —0 0 2 4 400
f'(x) + 0 — — 0 +
—1 +o00 +o0
LN . /
—00 —00 7

Trong céc sb a, b, ¢, d c6 bao nhiéu s6 dwong?
Al 2 C.0 D. 3

Li giai.

Tiém can ditng = 2nénd = —2 < 0. Viét f(z) = ax + B + 72 (v6i @ = a). Khi z — 400 thi f — 400 nén
p—

a > 0;khi x — 2% thi f — +oconén~y > 0.

fl(z)=a- = 0 ¢6 hai nghiém = = 0, x = 4 nén vy = 4a.

(z-2)?
4 11 16
f(0O)=-1: —2a+B—2a=-1; f(4) =T:4da+B+2a=T. Glall‘aa:5,ﬂ:€,’y:€.

tr(z—2)+L(x-2)+22  082240,60—1,2

Khi db f(z) = 52 )xj(; )*5 _ x:_;  tica=08>0b=06>0,c=—12 <0,
d=-2<0.

Vay c6(2)s6 duong.

PHAN II. Cau trac nghiém ding sai

Cau 1. Mot xwdng son du dinh san xudt hai loai son la son ngoai troi va son ndi that. Xwdng da chuan bi 6 tan
nguyén liéu A va 8 tan nguyén liéu B. Dé san xudt mot tdn son ngoai trdi can 2 tdn nguyén liéu A va 1 tdn nguyén



liéu B. D€ san xudt mot tan son ndi that can 1 tan nguyén liéu A va 2 tdn nguyén liéu B. Két qua nghién cttu thi
tredng cho thdy nhu cau son ngoai trdi khong qua 2 tan. Goi x va y lan lugt 1a s6 tdn son ngoai trgi va son ngi
that can san xudt. Gia st rang lugng son san xudt ra déu dugc ban hét.
a) Néu xuwdng san xudt 3 tan son ndi that thi lwgng son ngoai trdi téi da co thé san xuat 1a 1,5 tdn
b) Xuwéng c6 da nguyén liéu dé san xudt 1 tdn son ngoai trdi va 4 tan son ndi that
¢) Bat phuong trinh biéu thi diéu kién vé st dung nguyén liéu A la 2z + y < 6
d) Néu gia ban mét tdn son ngoai trgi 1a 70 triéu dong, mot tdn son noi that 1a 30 triéu dong thi doanh thu I6n
nhdt caa xwdng 1a 200 triéu dong
L& giai.
Cac rang bugc: 2z + y < 6 (nguyén liéu A), z + 2y < 8 (nguyén liu B), 0 <z <2,y > 0.
a) bing. VGiy=3:22+3<6=>2x<15vax+6 <8=x <2 Viy xmx = 1,5 tan.
b) Sai. Véiz = 1,y = 4: nguyénlitu Bcan1+2-4 = 9 > 8. Khong di.
¢) bung. Nguyén liéu A dung 2z + y tdn, khong qua 6.
4 10

d) Pung. Mién nghiém 1a da gidc c6 cac dinh (0;0), (2;0), (2;2), (3; 3

lwot 14 0; 140; 200; %; 120. Lén nhét bing 200 tridu dong.

), (0;4). Doanh thu T' = 70z + 30y lan

Cau 2. Cho hinh lang tru déng ABCD.A’B’C' D’ ¢6 day 1a hinh thang can, AB = BC' = CD = a, AD = 2a.

Biét rang goc gitta dwong thing A’C' va mat phiang (ABC D) béang 30°.

a) Goc giita dudng thing A’C' va mit phing (ABCD)1a CA'A

b) Goi (P) la mit phdng di qua B va vubng goéc vai duong thing A’C. Biét (P) chia khoi lang tru
ABCD.A'B’'C’' D’ thanh hai khoi da dién. Thé tich cta khéi da dién chita dinh A bang 51\g§a3

¢) Goc gitta hai duong thing AC va C’ D béang 60°

. . V21

d) Khoang cach tir D dén mdt phéang (A’ B’C) bang a -

Loi giai.

Déy 1a nta luc gidc déu canh a nén ACD = 90°, AC = a+/3. Géc giita A'C va (ABCD) 1a A/CA = 30° nén

AA" = ACtan30° = a.

Chon a = 1 vi hé truc Azyz véi A(0;0;0), D(2;0;0), B (%; 3, 0), C (g; 3, 0), A(0;0;1).

a) Sai. Géc giita A'C' va (ABC'D) 1a A'CA (khong phai CA'A).

b) Diing. The tich ti 12 vdi a” nén chon a = 1 (khi d6 A4’ = 1)
Phuong trinh (P). A'C = (%, L —1) | 7 = (3; v/3; —2). Mit phang (P) qua B (%, @;0) nén 3z++/3y—2z =
34+ 3 =3, tic

2 @ TP

3 3y—3
(P):3z+V3y—22-3=0 < z=g(z;y) ::%.

Phan chita A. Thay A(0; 0; 0) vao vé trai dwgc —3 < 0, nén khoi chita A gom cac diém cta lang tru thda z > g(z;y),
dong thoi 0 < z < 1. Do d6 tai diém («; y) ctia ddy, chiéu cao caa khoi 1a
h(z;y) = 1 — min{1; max{0; g(x; y)}}.
Chia ddy ABC D thanh ba mién.
— Puong g = 0, titc 3z 4+ /3y = 3, di qua B va M (1;0) € AD.

- Butng g = 1, tic 3z + 3y = 5,di qua K’ (1; %) € BCva ' (3;0) € AD.

Hai duong nay song song nén chia ddy thanh: tam gidc ABM (c6 g < 0, chiéu cao kh6i A = 1); hinh binh hanh
BMN'K’ (c6 0 < g < 1); phan con lai (c6 g > 1, h = 0, khdng déng gop).
Tinh thé tich.

— Trén tam gidc ABM (AM = 1, dudng cao ¥%2): dién tich 2, khi 1a ling tru cao 1, thé tich 2.



2
mién nay h = 1 — g bién thién tuyén tinh tir 1 vé 0 theo phuvong vudng goc v6i hai canh song song, nén gia tri

trung binh cia h1a L va thé tich1a L - %2 = ¥3_ (D6 1a khéi lang tru cut v6i hai day 1a hai canh BM, K'N".)
3 3 5v3 5 3v3 3 5
VayV = i—i—% = 1\; tiéc —\ga (thétich calang try la T\[ nén khoi con lai c6 thé tich —\[—1—\2[ = \Sf’
két qua da kiém tra bang may tinh).

¢) Sai. AC L CDva AC L CC'nén AC L (CDD'C"), suyra AC L C'D. Géc bang 90°.

— Hinh binh hanh BMN'K’ ¢c6 BK’ = M N’ = 2 ndm ngang, chiéu cao f nén dién tich 2 REVAR ? Trén

d) Diing. Mdt phang (A'B’C) di qua A’(0;0;1) va cé vector phap tuyén [A’B’ A'C } | (v3;=1;v/3): V3z —y +

2 21
V32 — /3 = 0. Khoang cach tt D(2;0;0) l \[\ﬁ\[ \/;

Cau 3. Thang 01 ndm 2025, anh An bét dau lam viéc cho mot cong ty X vdi lwong bac 1 1a 16 triéu dong/thang.
biéu khoan vé Iwong quy dinh: néu anh An hoan thanh t6t nhiém vu thi c sau 6 thang sé duwgc tang mot bac
lwong; lwong bac sau tang 5% so véi lwong bac lién trede d6. Trong sudt qua trinh lam viéc, anh An déu hoan
thanh t6t nhiém vu ctia minh va dugc tang lwong ding han.

a) Tong so tién lwong anh An nhan dugc tir cong ty X trong 6 thang dau nam 2025 la 90 triéu dong

b) Théng 01 nam 2026, lwong ctia anh An nhan dugc tir cong ty X 1a 17,64 triéu dong

¢) Tong so tién lwong anh An nhan dugc tir cong ty X trong 3 nam keé tit ngay bat dau lam viéc la 652,98 triéu
dong (lam tron két qua dén hang phan tram)

d) Ngay 15 thang 12 nam 2025, anh An di vay ngan hang 80 triéu dong dé stra nha theo thé thirc 13i kép vai lai
sudt 0,85%/thang. Sau moi thang, ké tir thoi diém vay, anh An trd ng cho ngan hang s6 tién la 30% s tién
lwong cta anh nhén tir c6ng ty X trong thang d6. Biét 1ai sudt khong thay doi trong suét qua trinh anh An trd
ng. Hét thang 3 nam 2027 thi anh An sé trd hét ng ngan hang

Loi gidi.

Lwong bac k 1a uy, = 16 - 1,055~ ! triéu dong, méi bac kéo dai 6 thang.

a) Sai. 6 thang dau nhdn 6 - 16 = 96 triéu dong, khéng phai 90.

b) Pung. Thang 01/2026 la thang thi 13, thudc bac 3: 16 - 1,052 = 17,64 triéu dong.
1,056 — 1
1,06 -1
d) Sai. Tt thang 01/2026 dén hét thang 3/2027 anh An trd ng 15 1an, méi lan 30% lwong: 5,292 (6 lan, bac 3), 5,5566

(6 1an, bac 4), 5,83443 (3 lan, bac 5) triéu dong. S6 du ng sau moi thang By, = 1,0085B% 1 — 0,3uy,) véi By = 80.
Tinh dugc By ~ 11,39 > 0 triéu dong, titc chura tra hét ng.

¢) DPing. 3 nam gom 36 thang, tic 6 bac lwong: S =6 - 16 - ~ 652,98 triéu dong.

Cau4. Chohamsé f(z) = 2% — 322 + 1.
a) Co 4 gia tri nguyén cua tham s6 m dé ham sé g(z) = f (x — 4z + ) dong bién trén khoang (1;2)

1
b) D6 thi ham s6 h(x) = ———— c6 tat ca 3 duong tiém ca
) D6 thi ham s6 h(x) f(x)+1co atca3 ng tiém can
¢) Ham so k(m)zf(x/xz—x> 6 2 diém cyc tri

d) Gia tri nhé nhét ctia ham s6 f(z) bang f(2)
Li giai.
s 9 m . . N m m o
a) Sai. Patu = x* — 4z + ik 2z — 4 < 0 trén (1;2) nén u nghich bién va u € (Z —4;Z —3). Dé g dong
bién can f nghich bién trén khoang d6. Vi f'(z) = 3z(z —2) < 0 < 2 € (0;2), nén can % —4>0va % ~-3<2,
titc 16 < m < 20. C6 5 gia tri nguyén.

b) Sai. f(z)+1=2%—322+2 = (z — 1)(2? — 2z — 2) ¢6 3 nghiém phén biét nén db thi c6 3 tiém can ding; ngoai
ralim,_, 1, A(z) = 0 nén c6 thém tiém can ngang y = 0. Tong cong 4 dwang.

20 —1 2x —

¢) Dbiung. Bitt = V22 — z (mién xac dinh < 0 hodc z > 1), ¥'(z) = f/(¢t) - et Dot' =

1 khac O trén




1+

17 ! '
mién xdc dinhnén k' =0 < f/(t) =0v6it > 0, thct =2, 22 —x =4, 0 = . Tai hai diém nay f’(t) déi

dau va t(x) don diéu nén &’ d6i dau. Vay c6 2 diém cuc tri.

d) Sai. f 1a ham bac ba nén lim,_, _, f(2) = —oo, khong c6 gid tri nhé nhat (f(2) = —3 chi la cyc tiéu).

PHAN III. Cau triac nghiém tra 16i ngan

Cau 1.
Trong cong vién c6 mot hé mrdc hinh ban nguyét véi dwong kinh PR =

3 km. Tt vi tri diém P anh Minh chéo mét chiéc thuyén véi van toc 3 Q
km/h thang dén vi tri diém () trén ba ho, r6i di bo theo b ho dén vi tri

diém R v6i van toc 6 km/h (hinh vé). Thai gian t6i da dé anh Minh di

chuyén tit P dén R theo cach d6 la bao nhiéu gio (gid st thoi gian doi P R
thuyén la khong dang ké va lam tron két qua dén hang phan tram)?

Loi giai.
Goi O la tdm cda ntta dwdng tron (ban kinh 1,5 km) va § = Q/P\R € (0; g) Khi d6 PQ) = PR cosf = 3 cos 6 va géc
& tam QOR = 26 nén do dai cung QR 1a 1,5 - 20 = 36.

0 0 0
Thoi gian di chuyén: ¢(0) = 5 c;)s + % =cosf + 5"
, N | T e e a o (TN (T T\
t'(0) = —sinf + 5= 0=6= rE Lap bang bién thién: ¢ tdng trén (O; 6)’ giam trén (8; 5) nén

m NEI s
tmax =t (6) = 7 + 12 ~ (gld).
Cau 2. Co bao nhiéu gia trj thyc cia m sao cho véi moi gia tri cia m c6 duy nhat mot cdp s6 nguyén khong am
(2; y) thoa man dong thoi céc diéu kién 22 + y* > 16,log,2, 5,2, (y> + 8z +1) > 1vama +y—1—3m = 0?

Loi giai.
Viz? 4+ y? > 16 nén cos6 22 + 2y® + 1 > 1, do dé

108,240,211 (P +82+1) > 1 +82+1> 2+ 27 +1 & (z—4)° +¢° < 16.
Goi S 1a tap cac diém nguyén khong am (z;y) théa 22 + y? > 16 va (z — 4)2 + y? < 16. Liét ké dugc 18 diém:
(3;3),(4;0),(4;1),(42),(4:3), (4;4), (5, 0), (5; 1), (55 2), (5; 3), (6; 0), (65 1), (6;2), (6; 3), (7;0), (7; 1), (7;2), (8; 0).

Phuong trinh m(z — 3) 4+ (y — 1) = 0 la dwong thang di qua 1(3; 1) c6 hé s6 goc —m (khong thang dirng, nén loai diém
(3;3) ndm trén = = 3). M6i m tng v4i diing mot dwang thang nhw vay, ta can dwong thang chita ding mét diém cuaa S.

-1 .
Xét hé s6 goc k = 4 3 cia cic diém con lai: cac diém (4;1),(5;1),(6;1),(7;1) cang & = 0 va
B —
(4;2),(5;3) cung £ = 1 (dwong c6 > 2 diém, loai). Céac hé s6 gbéc con lai moi gid tri chi c6 mot diém:
1 1 11 1
_17 27 37 -5 -9 - n

1 2
272" 333 44 5
Vay c6 (11] gia tri ctia m.

Cau 3. Mot cong ty cung cap nudc sach thong ké lwgng nwdc cac ho gia dinh trong mét khu vy tiéu thu trong
mot thang & bang sau:

Luong nudc tiéu thy (m?) [3:6) [6;9) [9; 12) [12;15) [15; 18)
SG ho gia dinh 24 57 42 29 18

bé tiét kiém nuwdc sach, cong ty mudn gii mot thong bado khuyén nghi dén 25% cac ho gia dinh c6 lwgng nuée
tiéu thu nhiéu nhat trong thang. Vay cong ty can lwa chon nhitng hd gia dinh c6 lwgng nwdc tiéu thu tir bao nhiéu
mét khoi trd 1én dé gui thong bao (lam tron két qua dén hang phan chuc)?



Loi giai.
Téng s6 ho: n = 24 + 57 4+ 42 4+ 29 4+ 18 = 170. Can tim t phan vi thit ba Q3 (c6 25% ho tiéu thu tir Q3 trd 1én).
Tan s6 tich liiy: 24; 81; 123; 152; 170. Vi i%n = 127,5 ndm trong nhém [12; 15) nén

1275 -123 _ 135 _ 3
Qs =124+ ————3=12+ —¢ ~ 12,47 ~ (12,5 (m?).

Cau 4. Cho tam gidc ABC c6 trong tam G, BC' = 2, BAC = 30° va BGC = 90°. Bén kinh dudng tron noi
tiép tam gidc ABC bang bao nhiéu (lam tron két qua dén hang phan tram)?

Loi giai.
BC ’
Goi M la trung diém BC'. Tam giac BGC vudng tai G nén GM = - = 1, suy ra trung tuyén AM = 3GM = 3.

262 + 2¢2 — a?

DPita = BC =2,b = CA, c = AB. Cong thiic trung tuyén: AM? = =9 = b2+ =20.

4
16
Dinhlicésin:a2:b2+02—2bccos30°:>4:20—\/§bc:>bc:ﬁ.
1 be 4 32 at+b+ec
Diéntich S = —bcsin30° = — = —,va(b+¢)?=20+2bc =20+ —nénb+c~6,2(p = —— =~ 4,10).
. 5 1=/ ( ) 73 (» 5 )

S
Vay r = 2 ~[0,56)
p

Cau 5. Mot can phong dang hinh hdp chit nhat ABC'D.A' B'C’ D' véi kich thuéc AB = 4 m, BC = 3 mva
chiéu cao AA” = 3 m. Céac diém M, N lan lugt 1a trung diém cua BB’ va CC’. Anh Cuong mudn thiét ké mot
hé théng day trang tri bao gbm cac doan day ndi thang tir M dén N, tt C’ dén D va tit P dén @, trong d6 P la
diém thudc doan M N, Q la diém thudc doan C’'D. Gia sit cac dau néi khong dang ké thi anh Cuwdng can it nhat
bao nhiéu mét day trang tri?

Loi giai.
MN = BC =3m,C'D =+/CD2? +CC”? = /16 + 9 = 5 m. Can tim PQ nhé nhat, tdng chiéu dai day nhé nhét
bang 3 + 5 + PQumin.

bit hé truc sao cho A(0;0;0), B(4;0;0), D(0;3;0), A’(0;0;3). Khi d6 M (4;0;1,5), N(4;3;1,5), C'(4; 3;3). Diém
P(4;t;1,5) vdi t € [0;3], con C’D nam trong mdt phing y = 3. Khoang cach tir P dén duong thang C' D thoa

d*> = (3 —t)> +d% > d&,
CD 4

C'D” 5
4 . — 3

néndy =1,5- 5= 1,2 (chén duong vudng géc nam trén doan C'D vi NC'D nhonva C'H = 1,5 - 5= 0,9 < 5).

Vay PQumin = 1,2 khi P = N va tong chiéu dai diy nhé nhatla3 + 5+ 1,2 = (m).

trong d6 dy 1a khoang cch tit N dén C’ D trong hinh chit nhit CDD'C". Tacé C'N = 1,5vasin NC'D =

Cau 6.
bé trang tri cho mot tdm bién hinh ngii gidc déu ABCDFE tam O,

nguwoi ta to mau cho 5 tam giac can OAB,OBC,OCD,ODE,OFA
tir 4 mau xanh, dé, tim, vang va chon ra 6 s6 phan biét tir tdp hgp
A = {1;2;3;...;120} dé dién vao cac vi tri A, B,C,D,E,0. Cb
bao nhiéu cach trang tri théa méan déng thoi cac yéu cau sau:

+ MOoi tam gidc dugc t6 bdi ding 1 mau;
+ Hai tam gidc c6 chung mot canh thi t6 mau khac nhau;

+ 5 s0 trén nam dinh cda ngii giac lan lwot theo cung chiéu kim
dong ho 1ap thanh mot cap s6 nhan va céng boi cta cap s6 nhan
nay la so6 dién vao vi tri tam O.



Loi giai.
T6 mau. Nam tam gidc xép thanh vong tron, hai tam giac ké nhau (chung canh OA, OB, ...) phai khdc mau. S6 cach
t6 vong 5 phan t& bng 4 mau: (4 — 1)® + (—1)5(4 — 1) = 240 cach.
Pién sé. Goi cong bdi 1a ¢ (1a s6 dien & O, nguyén). Nam s6 trén dinh 1a u, uq, ug?, uq®, uq* (doc theo chiéu kim dong
hd, bt dau tir mot dinh nao dé). Céc s6 phan biét nén g # 1, titc ¢ > 2; va ug* < 120.
- ¢=2:16u <120 = u < 7. S6 2 & tdm phai khac cac s6 trén dinh nén u # 1,2; c6 u € {3,4,5,6,7}: 5 cap so.
— g = 3: 8lu < 120 = w = 1, nhung khi d6 s6 hang 3 trung vé6i s6 & O: loai.
- ¢ >4:¢* > 256 > 120: loai.

M0oi cp s6 c6 thé bit dau tir mot trong 5 dinh (theo chiéu kim déng ho) nén c6 5 - 5 = 25 cach dién sé.
Vay s0 céach trang tri la 25 - 240 = [6000 |.
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