Truong THPT s6 1 Ngb Gia Tu KI THI CHON HQC SINH GIOI CAP TRUONG
Té: Toan -Tin NAM HOC 2025-2026

PE CHINH THUC Mon: Toan 12

Thoi gian 1am bai: 180 phut (khdng ké thoi gian phat dé)

Ciau 1 (4 diém).

. L . . 1

1.1. Tim tap hop tat ca cac gia tri cia tham so m dé ham so y :§x3 +(m=1)x* +(2m+1)x+m
nghich bién trén khoang (0;3).

1.2. Mot doanh nghiép san xuat doc quyén mot loai san pham. Gia st khi san xuat va
ban hét x san pham (0<x<2500), tong so tién doanh nghiép thu duoc la
f(x)=2006x-x* va tong chi phi la g(x)=x>+1438x-1209 (don vi: nghin dong).
Gia sit mttc thué€ phu thu trén mot don vi san pham ban duoc la ¢ (nghin dong)
(0<t<320). Gid tri ctia ¢ bang bao nhiéu nghin dong d€ nha nwdc nhan dwoc s§

tién thué€ phu thu 16n nhét va doanh nghiép ciing nhan dwoc lgi nhuan 16n nhat

theo mutc thu€ phu thu d6?
Ciu 2 (4 diém).

2.1 Giai phuong trinh: log, (x*-2x-11)= log, - (x> =2x-12) (1)

(y—2).m—xﬁ=o B .
m~(\/;+1)=(y—3)(1+\/m) yER:

2.2. Giai hé phuong trinh

Ciu 3 (4 diém).

3.1. Mot quan vua duge dat trén mot 6 gitra ban ¢o | ‘

vua. Mdi bude di chuyén, quan vua duoc chuyén

sang mdt 0 khac chung canh hoac chung dinh

voi 0 dang dung ( xem hinh minh hga). Ban An

di chuyén quan vua ngiu nhién 3 budc. Tinh xac ®

96
®

suat dé sau 3budc di quan vua tré vé 0 xuat 4

phat. 5 A
2 2
1 1




3.2.. Cho diy sd (un) théa méin :{
a) Tinh lim u_

1 1
b) x = +

= +..+
u, —2017  u, —2017

Ciu 4 (4 diém).

u, =2019
u,, =u —4035u, +2018

. Tinh lim x,

u, —2017 i

4.1. Cho hinh lang tru ABCD.A'B'C'D’ ¢6 d4y ABCD 14 hinh thoi canh a, BAD =120°. Biét
cac duong thing A'A, A'B,A'C cung tao véi mit phang (ABCD)mét goc bang 60°.

Goi M, Nlan luot 13 trung diém cta BB’,CC’. Tinh khoang cach giita AD va mit

phang (D'MN)

4.2. O phuong Tan An, co hai tram phat song wifi A, B dat trén 2 tru cao 20m va hai try nay

cach nhau 500m. Tram A c6 tam phat song 400m, tram B c6 tdm phat séng 300m. Trén

mat dat co nit giao hai con dudng & vi tri C cach chan hai tram phéat song A va B 1an luot

12 600m va 400m. Biét c6 1 Flycam dang bay trén khong trung trong ving phu séng song

wifi cua tram A hodc tram B va mot 6 t6 dang di chuyén trén con duong théng ndi tur

chan tram A dén C, rdi cua vao dudng thang tir C dén chan tram B. Hoi khoang cach 16n

nhat co thé ciia Flycam vé6i 6 t6 14 bao nhiéu mét (gia sir chan tru tram A va B & sat canh

duong va Flycam duoc di€u khién bdi song wifi nay nén khi ra ngoai viung phu song cua

tram A va B thi sé bi roi---
Cau 5 (4 diém).

5.1. Cho tam gidc 4BC vudng tai A.Hai duong phan gidc BD va CE cit nhau & O. Biét s6
do dién tich tam giac BOC bang a. Tinh tich BD.CE theo a.
5.2. Cho tap A= {0;1;2;3;4;5;6;7;8;9}. Co6 bao nhiéu cach chon mdt bd 3 sb phan biét cua A

(khong tinh thir tr) dé hiéu cua 2 sd bat ky trong 3 s6 d6 co gia tri tuyét ddi khong nho

hon 2.

Hét.
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Truong THPT s6 1 Ngb Gia Tu KI THI CHON HQC SINH GIOI CAP TRUONG
Té: Toan -Tin NAM HOC 2025-2026

PE CHINH THUC Mon: Toan 12

Thoi gian 1am bai: 180 phut (khdng ké thoi gian phat dé)

HUONG DAN CHAM

Cau Pap an Diém

Céu 1. (4 diém)

1.1 Tim tip hop tit ca cac gid tri cia tham s6 m dé ham s

(2 diém) y:§x3+(m—l)x2+(2m+l)x+m nghich bién trén khoang

(0;3).

y'=x2+2(m—1)x+2m+l

Ham s y:%x3+(m—l)x2+(2m+1)x+m nghich bién trén
khoang (0;3)<:>y'£0 Vxe(0;3) 0.5
<:>x2+2(m—1)x+2m+1S0 Vxe(0;3)
<:>x2—2x+1+2m(x+1)S0 Vxe(0;3)

< 2m(x+1)<—x*+2x—1 Vxe(0;3)

—x?+2x-1
< — — _V 0:3).
oS m 2(x+l) xe( ; ) 0.5
2
Xét ham s6 _ox 2l 0:3).
¢t ham so g(x) 20+ 1) ,x€(0;3)
—x?=2x+3
'x - @
g'(x) 2(x+1)’
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x=1€(0;3)

#0205 o)

Bang bién thién ham s6 g(x)

x 0 1

g'(x) + 0 -

0
gy 1 ___— T

Tl bang bién thién ham s g(x) trén (0;3) suy ra m< —% la

thdéa man yéu cau bai toan.

0.5

0.5

1.2
(2diém)

Mot doanh nghiép san xuat doc quyén mot loai san phdm. Gia st
khi san xudt va ban hét x san pham (0<x<2500), tong so tién
doanh nghiép thu dwoc 1a f(x)=2006x—x* va tong chi phi la
g(x)=x>+1438x-1209 (don vi: nghin dong). Gia st mtc thué
phu thu trén mét don vi san phdm ban dugc la ¢ (nghin dong)
(0<t<320). Gid trj cia ¢ bang bao nhiéu nghin d6ng dé nha nudc

nhéan duoc so tién thu€ phu thu 16n nhat va doanh nghiép ciing

nhan duoc lgi nhuan 16n nhat theo mirc thué€ phu thu d6?

Ham thué phuy thu vé nha nudc la ¢(x)=tx (e(0;320))

(nghin d6ng), ham s6 loi nhuan ctia doanh nghiép la

L(x)=f(x)-g(x)=t(x)=2006x—x* —(x" +1 438x—1209) - tx (

L(x)=-2x"+(568—1)x+1209 (xe(0;2500];7<(0;320))

Tacod L'(x)=—4x+(568—1)

0.5

0.5
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Xét L'(x)=0<:>x: (568_t)

€ (0;2500],Vt € (0;320)

5368—1t
z | 0 4 2500
L'(z) + 0 —
Max L(x) 0.5
Liz)
Vay gia tri 16n nhat lgi nhuan cua doanh nghiép dat
dwoc khi x= S68-1 .
4
Khi do ham thué phu thu
(568—1) cosi ?
((x) = 8= l(@j ~20164.
4 4’ 2
0.5
Vay thué€ phu thu dat gida tri 16n nhat khi:
t=568—t <>t =284 (nghin dong) (TM).
CAu 2 (6 diém)
) P_2x-12
2.1 e Dicu kién: {x ¥ >0 *)
, x*=2x-11>0
( 2diéem)
o (2+4+/5)2=9+45 va (2y2+/5)* =8+4/5 do d0 2+/5=+/9+4/5
va 242++/5 =/8+445 . 0.5
e (He long(x2 —2x-11) =log\/m(x2 —~2x-12)
< log, , (x* =2x—11)=log, , -(x* ~2x~-12)
e Pit:a=8+4+5>1,t=x>—2x-12. biéu kién: t > 0.
e Do0do: (1)< Ina+1(t+ 1)=Inat
0.5

Xét ham s6 y = f(t) = Ina+1(t + 1) - Inat (2 >1
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1

- <0 via> 1, nén ham s giam trén
(t+1)In(a+1) tlna

e Taduogc: y'=

(0; +00) va ta co f(t) = 0 co nghiém t = a nén f(t) c6 nghiém duy nhat t

= a.

o Vayi(D)(D) & Inas1(t+ 1) =Int ot=ax?—2x-12=8+45 (
thoa *)

S x2-2x-20-45 =0 x=2+2+/5 hodc x=-2/5.

0.5
e Vay phuong trinh dd cho c6 hai nghiém: x =2 + 2+/5 hodc x =-2+/5.
2.2 - . (y—2).\/x+2—x\/;:O
Giai hé phuong trinh: voi
(2 diém) \/x+1.(\/;+1):(y—3)(1+«/x2+y—3x)
x,yeR.
Loi gidi
Giai hé phuong trinh:
(y—2).\/x+2—x\/;:0 (1)
et (Jy+1)=(r=3)(1+y +r=3x) (2)
x>—1
*Diéukién: y>0
x2+y—3x20
U la=Ax+22>1 x=a*-2 0.5
- bat = .
b=4y>0 y="0b
Khi do6 (1) tro thanh:
(b* —2)a—b(a* —2)=0 ab(b—a)+2(b—a)=0
@(b—a)(ab+2):0<:a:b(do ab+2>0) 05
>Vx+2=yey=x+2.
- Thay vao phuong trinh (2)ta dugc phuong trinh:
L (Vx 2 4 1) = (x = 1) (14 =20+ 2]
0.5

L1+ (x+1)+1):(x—1).(1+ (x—1) + ) (3).

- Néu x <1thi (3)vd nghiém.
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- Vi x>1, xétham sb: f (1) =¢(1-++1+¢7 | trén [05-4-00)

p 0.5

NIENS

f (t)d@)ng bién trén [0;+00)

Co: f/(t)=1+~1+1 + >0, Vt €[0;4+00), do d6 ham s6

@) f(Vatl)=fla-Nefrtl=x-lex -3x=0s"
X 1

(do x>1)
Vay hé ¢6 nghiém duy nhat (x;y)=(3;5). 0.5

Cau 3 ( 6 diém)

3.1 Mot quan vua duge dit trén mot 6 giira ban co vua. Mdi budce di chuyén,
L quan vua duoc chuyén sang mot 6 khac chung canh hoic
(2 diem) chung dinh véi 6 dang ding ( xem hinh minh hoa). Ban An di

chuyén quan vua ngau nhién 3budc. Tinh xac suat dé sau

3budc di quan vua trg ve 0 xuat phat.

Loi gidi
MOi buéde di quan vua cé thé di dén 86 xung quanh, tir 6 suy
ra s6 phan tir ciia khong gian mau 1 7(Q)=8".
Nhan xét dé quan vua trd vé vi tri xuat phat sau 3 budc thi sau 0.5
bude II quin vua phai & mot trong 8 6 xung quanh 6 ban dau.
Truong hop 1. Sau bude I quan vua ¢ 1trong 46 chung canh | 5
v6i1 6 ban dau.
Tu day quan vua c6 4cach di cho bude II (di ngang hoac di
chéo).

O bude 111, quan vua chi c6 1cach di vé vi tri xuat phat.
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Vay s6 cach di ¢ TH1: 4x4x1=16céch.
Trwong hop 2. Sau bude [ quan vua ¢ 1trong 46 chung dinh

{ 0.5
v6i 6 ban dau.
Tur day quan vua chi c6 2 cach di cho budce II (di ngang hodc di
doc).
O bude 111, quan vua chi c6 1cach di vé vi tri xuat phat.
Vay s6 cach di & TH2: 4x2x1=8cach.
Xéc sudt can tim: p = 16j8 =i.
8 64 0.5
3.2
» , u, =2019
(2 diem) 1. Cho day s6 (us) thda man :{ 5 5
u, ., =u, —4035u +2018
a) Tinhlimu, (2 &)
b)
X, = ! + 1 +...+—1 . Tinh lim xq ( 2 d)
u, —2017 u,-2017 u, —2017
2) U+l —Un = Un” — 4035ua + 20187 — un = un’ — 4036un +2018> = (un — | 5 5
2018)*>0
=> (un) 12 day tang => un > un— 1> ...> uz >u; = 2019.
Chung minh ( u, ) khong bi chén trén.
Gia str ( un ) bi chén trén, do bi chan dudi boi u; suy ra day (us) co6 gidi
han.
Ta gia sir rang lim u, = a thi @ >2019. 05
TU Un+1 = un® — 4035u, + 2018% khi n — +o0 ta duoc:
a=a’—4035a+2018> <=>a’> — 4036a + 2018% = 0 <=> (a — 2018)* =
0
<=>a=2018. Volyvi a>2019.
Do d6 day sb (un ) khong bi chin va la diy sé ting. Vay lim u, = +o0.
b) unt1 = un? — 4035u, + 20182
<:>un+1:uj—(2017+2018)un+2018(2017+1) 0.5

Su ., —2018=u>—(2017+2018)u +2018.2017
Su,, —2018=(u, —2017)(u, —2018)

Chia hai vé cho (un —2017)(un —2018)(un+1 —2018) ta dugc:
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1 1
(u, —2017)(u, —2018) u,,—2018
1 1 1 1 1

= - = = — —
W 2018 u —2017 u_ —2018 u —2017 u —2018

n

1 1 1

Suyra x, = + tot————
u,—2017  u,—2017 u,—2017

S + L] +..+ L _
~2018 u,-2018 ) (u,-2018 u,—2018 u, —2018 u,
1 1 1

_ =l-— (viu, =2019)
-2018 u,,, —2018 u,,—2018

n+l

m u, =+o=limx, =lim 1—; =1
u,,—2018

0.5

Ciu 4 (4 diém)

4.1

Cho hinh lang tru ABCD.A'B'C'D’ ¢c6 ddy ABCD1a hinh thoi canh a,
BAD =120°. Biét cic dudng thing A4'A, A'B,A'Ccing tao
voi mit phing (ABCD)mot géc bang 60°. Goi M, Nlan lugt
1a trung diém cua BB',CC’. Tinh khoang cach giita AD va
mit phiang (D’MN )

Loi giai

Cach 1.

0.5

Trang 9




Do MN//A'D'nén A’ thudc mat phang (D’MN)
Goi E=AMNAB, F=D'NNDC = EF//BC//ADva
B,C lan luot 1a trung diém ciia cac doan thang AE, DF . Suy ra

A,H,F thang hang va AF = %HF. 0.5

Ta co
3

AD//(D'MN)= d(AD,(D'MN))=d (A4,(4'EF))= Ed(H,(A’
Do

AH 1 BC = AH | EF = EF | (A'HF)=(A'EF) L (A'HF)
Trong tam giac A'HF , ké |05
HK | A'F = HK 1 (A'EF)=>d(H,(A'EF))= HK

Ta co
A’H:a,HF:ZHAzzaﬁ, L __ L, 1,3

3 HK HA HF a 4a
Suyra d(AD,(D'MN))= %HK = 3“7‘/7 , 0.5
Cach 2.
Chon hé truc toa do Oxyz sao cho

1E0(0;0;0),B[—ﬂ;o;o],c[ﬁ;o;o]
2 2

H O;&;O , A O;&;O LA 0;_a\/§;a
6 6
Do A4'=BB'=CC'nén B' —3;—a\6; o AR Ehpa
2 3 2 3

BC=A'D'= D'

a3
a; ;
6

b
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M,N lan luot 1a trung diém coa BB’,CC'nén

2

:%(0;3;—2\/5)

a a3
3

Suy ra [W,D'N}:[O;j;—

Mit phang (D'MN) c6 modt véc to phap tuyén 1a
2:(0;3;—2\/5)
3a\/3 _

Phuong trinh mat phang (D'MN) 3y —23z+ 5 0
Do do
3av/3  3af3
2 T 3a7
d(AD,(D'MN))=d(A4,(D'MN))= NCERT I "7 .

4.2

O phuong Tan An, c6 hai tram phat song wifi A, B dat trén 2 tru cao
20m va hai tru nay cach nhau 500m. Tram A c6 tam phat song 400m,
tram B ¢ tam phat song 300m. Trén mat dat co nit giao hai con
dudng & vi tri C cach chan hai tram phat song A va B 1an luot 1a 600m
va 400m. Biét c6 1 Flycam dang bay trén khong trung trong ving phu
song song wifi cua tram A hodc tram B va mét 6 t6 dang di chuyén
trén con dudng thang ndi tir chan tram A dén C, rdi cua vao dudng
thang tir C dén chan tram B. Hoi khoang cach 16n nhat co thé cua
Flycam v6i 6 t6 1a bao nhiéu mét (gia st chan tru tram A va B & sat
canh duong va Flycam duogc diéu khién boi song wifi nay nén khi ra

ngoai vung phu song cua tram A va B thi sé bi roi).

Trang 11




Goi O la chan tru cua tram A va I 1a chan tru caa tram B. Khi do ta co
OA=20m, IB=20m, OI=500m. Xe 6 t6 di chuyén trén dudng tir O dén C
va tir C dén 1, ta c6 OC=600, IC=400 . Ki hiéu 6 t6 1a X va Flycam la F.
Chon h¢ truc Oxyz nhu hinh vé, ta c6 0(0;0;0), A(0;0;20), 1(0;500;0),
B(0;500;20).

cam F dang bay trong ving phu song song wifi cua tram A hodc tram B
F thudc khdi cau tim A ban kinh R, =400, hodc F thudc khdi ciu tam B
kinh R, =300.

Theo dé bai ta can tim gia tri 16n nhét ciia FX.

+ Khi X thudc doan OC, ta c6 FX <max{FO;FC}, va khi X thudc doan
Cl,tacd FX < max{FC;FI}

ra FX <max{FO;FC;FI}.

Lai co

FO< max{OA +R,;O0B +R2} = max{420;300 + 20\/626} =300+20v626

FC <max{CA+ R;; CB + R, } = max{400+203/901;300 + 203/401} = 400+ 209

< max {14+ R;; IB+ R, } = max {400+ 203/626;320;} = 400 +201/626

ra FX <400+20+901, nén max FX =400+20+/901 khi 6 t6 & vi tri C,

cam O Vi tri trén tia doi tia AC va thudc mat cau A.

0.5

0.5

0.5

0.5

5.1

Cho tam gidc ABC vudng tai A. Hai duong phan gidc BD va CE cit
nhau & O. Biét s6 do dién tich tam giac BOC bang a. Tinh tich BD.CE
theo a.
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bat BC=x;CA=y,AB==z.
Theo tinh chat duong phan giac cua
AABC , ta co:

H

PA_AB_z_ DAz _pq- 2
DC BC x  DA+DC z+x Z+x

AO 1a phan giac BAD nén
OB AB OB AB

-2 - 2)
OD DA OB+0OD AB+DA

X+z

Tur (1) va (2) suy ra: 25 =
BD x+y+z

Tuong tw € = Y Ty do
CE x+y+z

OB.OC:(X"')/)(X"‘Z): 0B.0C _ X’ +xy+xz+yz _ 1
BD.CE (x+y+z)2 BD.CE 2(x2 +xy+yz+zx) 2
. OBOC  x’+xy+xz+yz _1

Vi y>+2z° =x* nén =—— =
BD.CE Z(x +xy+yz+zx) 2

hay BD.CE =2.0B.OC 3)
Pé ¥ ring néu ké BH 1 OC, mit khac d& thdy BOC =135°, nén ABHO

vudng can tai H .

Do d6 S, = %BH.OC = gogoc, suyra OBOC=2a\2  (4)

Tir (3) va (4) suy ra: . BD.CE =4a 2

0.5

0.5

0.5

0.5

5.2

Cho tap 4= {0;1;2;3;4;5;6; 7;8;9}. C6 bao nhiéu cach chon mot bo 3 sb

phan biét cia A4 (khong tinh tht ti) dé hiéu cua 2 sb bat ky
trong 3 s6 d6 ¢ gia trj tuyét d6i khong nho hon 2.

1.Dit

T:{(al;az;a3)|al,az,a3 € d;a, <a,<ay;;a,—a, >2,a;,—a, 22}

V6i mdi bo (a;a,3a;), xét twong tng voi mdi by (b;;b,;6,)cho

0.5

0.5
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boi

b=a,b=a,-1,b=a,-2.

Licnaytaco: 0<h <b, <b, <7 0.5
Va tuong g nay la tuong ing 1-1 do:

+ V&i mdi by (a;a,;a,)cho tuong tng mot bd (b;;b,;b,)boi
cong thoe b =a,, b,=a,-1, b,=a,-2.

+ Nguoc lai, véi mdi bd (b;b,;b,)cho twong (mg mot b
(a,;a,;a,)boi cong thica, =b,,a, =b, +1, a;=b, +2.

bat B={0;1;2;3;4;5;6;7}. Tap cac bd (b;b,;b,)1a cac tap con co

4 phan tu cta B. 0.5
Vay s6 tap con(a,;a,;a,) can tim 1a C} =56.

Chu ¥. Moi cach giai khac dung dugc diém toi da.
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