53 GLAO DUC VA PAO TAO KY THI CHQN HQC SINH GIOI CAP TINH

CAO BANG LOP 12 NAM HQC 2025 - 2026
. . MON: TOAN
DE CHINH THUC Thoi gian: 180 phut khéng ké thoi gian phat dé
(P& thi c6 02 trang)

Céu 1. (4,0 diém)

a) Cho ham sb y=m;; c6 db thj (C), v6i m 1i tham sé va dudng thing
¥

d:2x+y—-1=0. Tim m dé db thj ham s (C) cét dwong thing 4 tai hai diém phan biét
A, B sao cho tam gidc OA4B c6 dién tich bing 1, v4i O la gbc toa do.

b) Cho ba s6 thuc dwong x,y,z thoé min (x-z)2 +(2y—z)2 =3z%+4. Tim gi4 trj

16 nhét ciia biéu thirc: P = X (y—z)+4y’ (x-Zz)—z’.\y.
xp

Cau 2. (6,0 diém)

a) Phwong trinh dao ddng dilu hoa ciia mdt vat tai thoi diém ¢ gidy duge cho béi
cOng thirc x(r) = Acos(at + @), trong 46 x(f)(cm) 12 li d§ cia vat tai thoi diem ¢ gidy, 4 13
bién d6 dao déng (4>0) V3 ¢ e[— ;7] 1a.pha ban d4u ciia dao déng. Xét hai dao dong
diéu hoa c6 phirong trinh lan lwet la:

x,(t)=3cos (zi +—= )(am) va x,(f) =3cos (Zt - —) (cm)

Xéc dinh bién d) dao dong va pha ban ddu cda dao déng tbng hop
x (1)=x(0+x(1).
b) Cho hai sb thirc khong m =,y thod man x*+4x— y+3=1ogz—"21’_’;3 . Chimg
x

minh ring 2y=2x*+8x+5 tr d6 fim gid fri nho nhit cda biéu thic
P=e" +4x* +4x-2y -3,

c) Théng ké chidu cao (dom vi cm) ciia cic ban hoc sinh nam khéi 12 & Truéng
Trung hoc phd théng A ngudi ta thu dirge bang sau:

Chiéu cao |[150;155) |[155;160) |[160;165) [[165;170) [170;175) [175;180) [[180;185)

S6 hoc

sinh 2 & 20 31 25 12 3

Trong s nhimg hoc sinh 1rén, Tmbng Trung hoc pho thong A muon chon 25%
oéc ban c6 chiéu cao cao hon céc ban con lai d tham gia phuc vu dai h6i thé dyc thé thao
ctia x&. Hoi cdo ban dugce chon ¢6 chiéu cao t bao nhiéu cm tré 16n?



Cau 3. (4,0 diém)

a) Ong Binh vay ngin hang véi sé tién 1 ty ddng d& mua nha. Ong du dinh sau
ding 5 ndm thi trA hét ng theo hinh thire: sau ding mdt thang ké tir ngdy vay, dng bét déu
hoén ng, hai ldn hodn ng lién tiép cAch nhau diing mot thang, 6 tién hoan ny & m&i 1én 1A
nhir nhau. Héi theo céch do, sb tién ma 6ng s& phéi trd cho ngéin hang trong méi 14n hodn
ng 12 bao nhiéu? Biét 1ai suét hing thang 14 1,1% va khong thay déi trong thoi gian 6ng
hoan ng,

b) Cho chin thé, mi thé ghi mot trong céc s6 cia tdp E = {1; 2,3:4,6,8; 9;11;12} (céc
the khéc nhau ghi oéc s6 khéc nhau), Rut ngiu nhién ba thé, tinh xéc sufit dé riat dirge ba
thé ghi ba s6 12 s6 do ba canh ciia mét tam gide c6 géc 1,

Cau 4. (2,0 diém)

Cho hinh chép S.4BCD ¢6 déy 14 hinh vubng canh 2a, tam gidc S4B déu, gc giita
(SCD) v (ABCD) bing 60°. Goi M |2 trung diém ctia canh AB. Biét hinh chiéu vuéng
gdc H cla dinh S trén mit phéng (ABCD) niim trong hinh vuéng ABCD. Chimg minh
ring ba diém M,0,H thing hing, v6i O |2 tAm cia hinh vuéng 4BCD. Tir d6 tinh theo
a khodng céch gifta dudng thing SM va AC.
Cau 5. (2,0 diém)

Mot gid hoa treo trong nha lam béng 3 sqi day -
khéng gian, mbi soi dai 60(cm) miéng ké 14 mbt miéng e
gb céin dbi hinh tron bén kinh 20(cm), ba soi ddy duge =
thét mot du bén trén va do gid g8 tai 3 diém tao thanh &
tam gidc déu (gia sit méi thét ctia 3 soi diy va.mdi ndi [g
clia mdi s¢i dy vi miéng gb khong déng ké) (tham
khdo hinh vé bén). Biét luc chiu dyng ctia mbi soi day [P
bing nhau va mdi s¢i chju khéng qué 15N; trong [
lrgng ciia miéng gid gd 1a SN. Tinh trong luong t6i da W ¥
ciia céc chéu hoa dé day treo khéng bj ditt (don vi N,
két qua lam tron dén hang phén chuc).

Cau 6. (2,0 diém)

Cho hinh chép S.4BCD c6 diy ABCD 1a hinh thoi va BAD =60°, AB=2a. Hinh
chiéu vudng géc ciia S 1én mit phing (ABGD) 1a trung diém H cia canh 4B. Trén tia

d6i cia tia BC iy diém M sao cho BM =%BC. Tinh theo a 46 dai SH dé géc gitta SC

v (SAD) c6 sb do 16m nhét.
HET
(Thi sinh khéng dugc sit dung tai lidu, gidm thj kh6ng giai thich gi thém)

Hava 1en i sl s vssamsenesimmpemans " — SO béo danh:................
Ho 16n, chit ky cnia gidm thi s6 1:....... P T R P— .



TO TOAN MAPSTUDY

SO GIAO DUC VA PAO TAO KY THI CHON HOC SINH GIOI CAP TINH
CAO BANG LOP 12 NAM HOC 2025 - 2026
MON: TOAN
PE CHINH THUC Thoi gian: 180 phiit, khong ké'thoi gian phit dé
(Dé thi c6 02 trang)
DAP AN CHI TIET

Cau 1. (4,0 di¢in)

a) C6 phuong trinh duong thang d:2x+y—1=0=y=—2x+1
Xét phuwong trinh hoanh d¢ giao diém cua (C)va d: % =—-2x+ 1<x = —2)
X

:>m—x:(—2x—|—1>(x+2>:—2x2—3x+2

S2x°+2x+m—-2=0 (1)
D5 thi ham s6 (C) cat duong thang d tai hai diém phan biét A, B < phuong trinh (1) ¢6 2 nghiém

phan biét x,,x, = —2

A0 1-2(m=2)=5-2m>0 |m<2
< 4 2 0<:> 2=0 - 2
8—4+m—2= m+2= D
x, +x,=-1
Theo dinh ly Vi - ét, ta co: m—2 (2)
XX, =

Co: A(x,;—2x, +1); B(x,;-2x, +1)

= AB= \/x —x +4 x —X, \/5 x —x :\/g.\/(x1+x2)2—4x1.x2 3)

p0+o q

2
2 12 \/g = Soas d(O,‘d)

T (2), (3), (4) ta co: \J1—2(m—2) :2:>5—2m:4<:>m:% (thoa man)

Lai co: d(O d) =25 4)

= ld(o,- AB).AB= AB=
2

b) Ta co: (x—z)2 +(2y—z)2 =3z"+4

&1’ —2xz+2" +4y° —dyz+2* =32 +4
& xP+4y* =2° +4+2z(x +2y)
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TO TOAN MAPSTUDY

X (y—z)+4y° (x—2z)—2°xy

Xét P =
Xy
:xzu+4y2x_—2z_z3
x
zxz[l—E +4y2[1—£ —z°
y X
2 2
:xz+4yz_zs_[ﬁ+w]
y x
2 2
=z’ +4+2z(x+2y)—2° — Xz, 8% Z]
y x

2 2 _
Xz 8z] by {“_x (a,b>0)
y x b=2

Xét A =2z(x+2y)—

y
X’z 8yzzzz[x_2+8y2]: [ 2x° 2(2y)]

24> 2b? a® b @ +b°
> z + =2zl =+ | =2z
3 3 2 2 2 )
:>A:22(a+b)_22a +b _ 22(a+b) 1A ab+b :—Zz(a+b).a 2ab+b
ab ab
2
a4 _2z(atb).(a-b) < OVabz>0

ab

2

2
Do dé P=z>+4—2" +2z(x+2y)— ﬁ+8y 2]222—23+4+A§zz—z3+4:f(z)
y X

z=0(L)
Xét f(z)=2"—2"+4v6i z>0 = fl(z)=—32"+2z=02(2-32)=0=|
zZ=—=

3

Cé6 bang bién thién:

Z + 2

e / \

112 112
= < —=P<
e =t ] 7w
a=b x=2y
“u_rsy Y 2 2 2
Ddu “=" xay ra< 2= 2 va (x—z) —|—<2y—z> =3z"+4
z=— z = —
3 3

X = Y= g —
3 ¥=773 5 VT3 3

2 2
@2[x—3] E:>[x—3] :§:> =2 :2+2\£:>x_2+2\/8_ _1-}—\/5.2_2
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TO TOAN MAPSTUDY

Cau 2. (6,0 diém)

a) Dao dong tong hop x(t)=x, (t)+x, (t)= A.cos(wt +¢) duocbiéu dién nhu sau:

v

A2
S AA,=0OA, =3
OA=0A,+0A, = 0OA,AA, lahinh binh hanh=4{ — T T T
AODA=p,—p=————=——

6 3 2
Lai cé: OA, = OA, = 3= 0A,AA, 1a hinh vudng canh bang 3.

Suy ra bién d0 cta dao dong tong hop OA:OAl.x/E:?)\/E , pha ban dau

xOA = 45" — xOA, = 45' —30° = 15" :g.

b) Diéu kién xac dinh: y > -3;x> -2

\J2y+3
X+2

2y +3

Ta cé: x* +4x—y+3=log,

.

& 2x* +8x—2y+6=2log,

x+2
2y +3
& 2x° +8x—2y+6=log, —>"——
Y I
&2 +81-2y+6=log,|—2L > >
Y 52 2x* +-8x+8
@sz—|—8x—|—8—|—10g2<2x2—|—8x+8>:2y—|—3+10g2(2y—|—3>
Xétham s3 f(t)=t-+log,t,t>0 c6 f'(t):1+L>o,Vt>o;»f(t) dong bién trén (0;+o0)
In2.t

Lai co: f(2x° +8x+8)= f(2y+3)=2x" +8x+8=2y+3 & 2x" +8x+5 =2y (dpcm)

Khi d6: P= e +4x" +4x—2y -3 =" +4x’ +4x—(2x* +8x+8) =" + 22" —4x—8= f(x)
Co f'(x)=2.""+4x—4= f"(x) =47 +4>0,vx

Do d6 f'(x) dong bién trén tap xac dinh ctia n6.

Mat khac f'[%] =0, suy ra f'(x) =0 ¢6 mot nghiém duy nhatla x = %
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TO TOAN MAPSTUDY

Xét bang bién thién:
1
X -2 E +o00
f'(x) I 0
+00
-11,8
£(x) T
_17
2
1
1y 17 |*773%
VA i P = 1 = —_ =& .
ay min mmf(x) f[z] 5 19
y 1

c) Gid tri t& phan vi thit ba ctua mau s6 liéu nhém trén 1a diém chia tap gia tri thanh 2 phan, véi 1
phan la 75% di liéu ndm duwédi hodc bgmg gia tri nay, phan con lai thé hién 25% di liéu nam trén
noé. Trong bai toan nay, d€ chon duoc 25% cac ban ¢ chiéu cao cao hon cac ban con lai d€ tham
gia phuc vu dai hoi thé thao ctia X3, ta can tim gid tri t& phan vi thit ba ctia mau sb liéu da cho

Cd mau n:2+7—|—20+31—|—25+12+3:100:>%n:75

75—(2+7+20+31)
25

Suy ra Q, €[170;175) = Q, =170+ (175-170)=173

Vay cac ban duoc chon ¢é chiéu cao ttr 173 cm tro 1én.

Cau 3. (4,0 diem)

a) Goi m, r, N, a lan lwot la sO tién vay ngan hang, 1ai sudt hang thang, tong sd tién vay con lai
sau 1 thdng, sd tién tra déu dan mai thang.

Sau khi hét thang tht nhat (n =1) thi s0 tién no cua bac con: N, =m (r + 1) —a dong

Sau khi hét thang thi hai (7 =2) thi s6 tién no cta bac con:

N, =[m(r+1)—a](r+1)—a= m(r+1)2 —a(r+1)—a =m(r+1)2 —%[(1%1)2 —1} dong
Sau khi hét thang thit ba (1 = 3) thi s0 tién no cua bac con:

N, = {m(rurl)z —E|:(1"+1)2 —1H(r+1)—a = m(r+1)3 —E[(r+1)3 —1} dong

r r

Sau khi hét thang thit 1, s8 tién conng la: N, = m(r + 1)” —E[(r + 1)” - 1}
r

m(r+1)"r 10°(0,011+1)" 0,011

Bac Binh tra hétnokhi N, =0 < a= == -
(r+1)" -1 (0,011+1)" -1

— 22855586,003 dong
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TO TOAN MAPSTUDY

b) Lay 3 thé bat ki tir 9 thé c6: C; = 84 cach chon
Goi A: “rut duoc 3 thé ghi 3 s0 1a s6 do 3 canh ctia mot tam giac cd goc tu”

Gia st rat duwoce bd ba s0 la: {a;b;c},a<b<c.Do doc>4

D& g, b, ¢ 1a canh cua mét tam gidc ¢ gdc tu thi: a+b > ¢;a® +b* < ¢?
+c=4=> (a,' b;c) = (2; 3;4)thc’)a man

+c =6:>(a;b;c (2;4;6 thdéa man

) )
+c=8=> (a,' b;c) (3,' 6;8);(4,' 6;8) thoa man

+¢c=9=> (a;b;c) (2;8,'9),‘(3;8;9);(4;8;9);(4;6;9)thc’)a man

+c=11=> (a; b;c) = (3;9;11);(4; 9;11);(6;9;11);(6; 8;11);(4;8;11) thoa man
+¢c=9=> (a; b;c) = (4; 9;12);(6;9;12);(6; 8;12)th6a man

Vay cd: 16 bo ba s6 thoa man. Xac suat: P(A) = 16 = i
84 21
Cau 4. (2,0 diem)

Tam gidc SAB déu, M 1a trung di€ém AB nén SM vira

la dwong cao, vira la trung tuyén hay SM L AB va

NG

SM=7AB=\/§L1.

Vi SH L (ABCD)=SH L AB. Két hop v6i SM L AB

= AB L (SHM)=- AB L MH

AB 1 MH

AB L MO = M,H,O thang hang (Tién dé O-clit trong khong gian 2

Trong <ABCD) ta thay: {
HO 1L CD

chiéu) =
SH 1. CD

= CD 1 (SHO)

Goi HONCD =E = E la trung diém CD .

|(SCD) N(ABCD)=CD

CD L (SHE) = ((SCD);(ABCD)) = (SE; EH) < SEH = 60"

bat HE=x>0=MH=ME—-HE=2a—x.
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TO TOAN MAPSTUDY

Xét tam giac SHE vudng tai H co: tan SEH = tan 60° <:> 22— 3o SH=-3x

. Ny A . / 2 2 2 2 2 2 1
Xét tam gidc SHM vuong tai H c6: MH” +SH”™ =SM” < (211 — x) + (\/gx) =3a" =x= Ea.
Hay HE —%a SH = ”"[

Goi F la trung diém cta BC = MF, OF la duong trung binh ctia tam gidc ABC

MF:%ZIZ\/E

= {MF | AC = (SMF)|| AC = d(AC;SM) = d(O;(SMF)) = h
OF L MH

Do HON(SMF)=M = 4(0(SMF) _OM 3y
d(H;(SMF)) HM 4

%d(H;(SMF))

Goi I, ] Ian lwot la hinh chiéu vuong goc cuia H trén MF, SI.

3
a.—a
Y mrHI = oFMH & g =CEMH _ 72 3*/5

MHE 9 2 MF a2

N SH 1 MF
HI 1 MF

Co: S a

= (SHI) L MF =

L ZSVIF = HJ L (SMF)

HJ L SI
=h= Ed(H-(sz\ﬂf)) _3py
4\ 4

9f

Xét tam gidc SHI vudng tai H c6: HJ L SI=H SHHL __ 35 a=h=d(SM;AC)=

]:
JSH? +HI? 10

Cau 5. (2,0 diéin)
Goi diém that 1 dau bén trén 1a O va 3 diém ndi 3 soi day véi gid gb tao
thanh tam gidc déu ABC

Goi G la trong tam tam gidac ABC

Vi tam gidc ABC déu nén G la tam duwong tron ngoai ti€p tam giac ABC

Do d6, GA=GB=GC =20cm. Goi Fla do 16n cua cac luc cang F,F,,F,
trén mdi soi day

Dt F=x(0<x<15)

Theo bai ra ta c6: OA = OB = OC = 50cm = OGL (ABC) va ‘@‘ - ‘(ﬁ‘ - ‘ﬁ‘ = 60

F =2 0A,F, =—0B,F, =—=0C

£|-[E
60 60 60

2:F3

Do 46,
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TO TOAN MAPSTUDY

— JE— —_— —_ _ —_ _ X ——

(OA +OB+OC) 3*66-*0c
60 60 20

T
_+_
o
!
I|

Mat khag, ta lai co E + fz + I—T3 —P véi P la trong leong cua gia gs va cac chau hoa
‘P‘ —‘OG‘ 607 — 207 = x+/8 <15V/8

Vay gi4 tri 16n nhat trong lwong gia gd va chau hoa la 15/8
Suy ra trong luong t8i da ctia cac chau hoa dé day treo khong bi dit 1a: 1548 — 5 ~ 37, 4(N).

Cau 6. (2,0 diém)

d(C,(sAD))

Ta co sin(SC,(SAD)) = 5C

Ke HG L AD;SH L AD = AD 1 (SHG)

Ké HI L SG,HI L AD = HI L (SAD)

= d(H,(SAD))=HI = %d(C,(SAD))

- 2 2 2
C6: cosHBC =cos120° = BH” + BC" —HC = HC = a\/;
2BH.BC

Tam gidc SHC vuong tai H:

SC =+/SH? + HC? =+/SH? +74?

a3
2

Tam gidc AHG vuong tai G co: HAG = 60° = HG =

Tam giac vudng SHG, duwong cao HI: HI = SHHG  _ )

JSH? + HG? \/SHZ 3a®

iSH
= sina = ; <> sinamax
sH? + 3% I v 7
4
V3 X
Pit a =1;SH? = x khi d6: sina = :sinza:E. 3
x+i.\/x+7 (x+4](x+7)
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TO TOAN MAPSTUDY

, 31 21 31
X +Zx+z—x 2x+z o1 1

Xét f(x)= 3" x20= f'(x) = =0+ =0 x =

427 [+ 3w

. , 21, . , A . 1 21 .. .

Vi: —x +Zla mot parabol huong xuén nén GTLN dat tai dinh = x =Tth1 sin @ max
= SH = @a

2
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