SO GIAO DUC VA DPAO TAO  KY THI CHQN HQC SINH GIOI CAP TiNH THPT - GDTX
PAK LAK NAM HQC 2024 - 2025
MON THI: TOAN
Ngay thi: 04/03/2025
Thoi gian lam bai: 180 phiit (khong ké thoi gian giao dé)

~ DPE CHINH THUC
(Pé nay co 02 trang, gom 05 bai)

Bai 1. (4,0 diém)

X+ (n+Dx+m+n

" . Tim tat ca cac gié tri thyc cua cic tham s6 m,n dé
X+

a) Cho ham sé: y = f(x) =

dd thi ham s6 y = f(x) dat cuc dai tai diém (-2;-2).

b) Mot nha dau tu bt dong san c6 40 can hg cho thué. Biét réng néu cho thué mdi can ho véi gia
2.000.000 dong mot thang thi moi cin hd déu c6 ngudi thué. Mot cude khao sat thi trudng cho
thdy rang, trung binh ¢ mdi lan ting gia thém 100.000 dong thi s& c6 mot cin hd bi bo tréng.
Ho6i muébn c6 thu nhap cao nhat thi nha dau tu d6 phai cho thué mdi can ho voi gia bao nhiéu mot
thang?

Bai 2. (4,0 diém)

a) Giai phuong trinh: 4™ — 6" — 2352 .

1 2x

S A )
b) Giai hé phuong trinh Jroxoy

y \/x2+4—2)=\/3x2+5

Bai 3. (4,0 diém)

a) Sau khi mua 6 t6, 6ng A dén phong canh sat giao thong bam chon ngau nhién mét bién sb xe. Biét
ring thoi diém di bam so xe, bién s6 xe c6 dang 47A 245. xy, v6i x, y 14 cc chit sé thudc
{01;2;3;4;5;6;7;8;9} . Tinh x4c suat dé 6ng A bdm dugce bién s6 xe 47A 245. xy théa x< y

b) Cho mot bang 6 vudng 3x3, mdi hinh vudng don vi duoc to bdi mot trong hai mau xanh hoic do.
C6 bao nhiéu cach t6 mau ma trong bang vudng d6 c6 chira bang vudng 2x2 ma ca bon 6 vudéng

don vi déu dugc t6 bai mau do6 . (Bang 6 vudng duoc cb dinh, khong xoay, nhu hinh v&).

Bai 4. (4,0 diém)
a) Cho hinh chop S.ABCD c6 day ABCD 1a hinh vudng canh bang 5. Canh bén S4 vudng gbc voi
mit phing (ABCD) va SC=55. Goi M,N lan luot 1a trung diém cua SA va CD. Tinh

cosin goc tao boi dudng thang AC v6i mit phang (SCD) va khoang cach giita BD va MN .
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b)

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

bdi song wifi nay nén khi ra ngoai ving phu song cia tram A va B thi s€ bi roi).

Bai 5. (4,0 diém)

a)

b)

Cho day s thye (a,)(n=0,1,2,...) théa man 0<a, +4a,,, +3a,,, <2025,¥n > 0. Ching minh

042
ring ddy (a,) bi chan.

Cho tam gidc ABC c6 AD la trung tuyén, goi M 1a trung diém ctia AD. Puong thang BM cit AC
tai N. Biét AB la tiép tuyén cua dudng tron ngoai tiép tam giac BCN, ching minh ring
ﬂz(ﬂf

MN \AB) "’

e Thi sinh khong duoc sir dung tai liéu, khong duge sir dung may tinh cam tay.
e (Can bo coi thi khong giai thich gi thém.

Hovatén.........oooiiiiiii i Sdbaodanh:........ooveiiiiiiii,
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SO GIAO DUC VADAO TAO  KY THI CHQN HQC SINH GIOI CAP TiNH THPT - GDTX
TINH PAK LAK NAM HQC 2024 - 2025
MON THI: TOAN
Ngay thi: 04/03/2025
Thoi gian lam bai: 180 phiit (khéng ké thoi gian giao dé)

HDC PE CHINH THUC
(HDC co 06 trang, gom 05 bai)

PAP AN, BIEU PIEM VA HUONG DAN CHAM

Bai Dap an Piém

X Am+Dx+m+n o .
. Tim tat ca cac gia tri thuc cua cac
x+1 2d

tham sd m,n dé dd thi ham sb f(x) dat cuc dai tai diém (—2;—2).

la |Chohimsd: y= f(x)=

m
Taco: f'(x)=1-——,véimoi x #—1.
) (x+1) 0,5

Néu m <0 thi f'(x) >0 véimoi x #=—1 (loai).

_x2+2x+1—m

Néu m >0 thi phuong trinh: f '(x) =0 c6 hai nghi¢ém phan biét

(x+1)’ 0,5
X, =—1—-+/m va X, =—1++/m.
BBT:
X -0 —1-Jm -1 ~1+m o0
X - . . 0,25

Dya vao BBT ta thdy ham s6 dat cyc dai tai diém (2;—2) khi va chi khi
1-Jm==2 0,5
f(=2)=-2

0,25

N

Mot nha dau tu bt dong san c6 40 can hd cho thué. Biét réng néu cho thué mdi cin
hé véi gia 2.000.000 df‘)ng mdt thang thi moi can ho déu co nguoi thué. Mot cudc
1b | khao sat thj truong cho thay rang, trung binh cir mdi 1an ting gia thém 100.000 dong | 24
thi s€ ¢c6 mdt can ho bi bd tréng. Hoi muén c6 thu nhap cao nhét thi nha dau tu dé

phai cho thué mdi cin ho véi gia bao nhiéu mot thang?

Goi x (d6ng/thang) 1a sd tién ting thém ctia gia cho thué mdi cin ho. (x > 0)

0,5

S6 cin ho bi bo tréng 1a: ( can ho)

100000

Khi d6, sb tién nha dau tu thu duge 1a: 0,5
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2
T(x) = (2000000 + x) (40 __* j — 80000000+ 20x ——> (ddng/thang)
100000 100000
Khao sat ham s6 T'(x) trén [O; +oo) .Taco: T'(x)=20—- 2x
100000 0,5
T/ (x) = 0 < 2000000 — 2x = 0 < x = 1000000
Lap bang bién thién ta tim dugc GTLN caa T'(x) = 7(1000000).
Vay dé c6 thu nhdp cao nhit thi nha dau tw cho thué méi can h¢ voi gid 1a 3.000.000 (| 0,5
dong/thang)
2a | Giai phuong trinh: 4™ — 6"~ — 232 =0, 2d
bK: x>0, 0.5
Bién ddi PT da cho thanh: 4.2°"* —6"* —18.3*"* =0 ’
Inx
. 2
Chia ca hai vé caa PT cho 3*™" va dit ¢ = (gj ,t >0 thi dugc PT: 0,5
_2
4> —t-18=0 < 4 0,5
t =-2(loai)
Inx
9 2 9 .
Véi t=—<>| = | == x=e (théa man dibu kién)
4 3 4 0,5
Vay phuong trinh di cho ¢6 1 nghiém 1a x =e.
L + X = & + 2 (1)
2b | Giai hé phuong trinh Jroxoy 2d
(V¥ +4-2)=V3r+5 (2)
N x>0
biéu kién: { .
y#0
Vi Vx?+4-2>0,Vx>0 néntir (2)= y>0
(1):>y\/;+y2:2x\/;+2xy<:>\/;(y—2x)+y(y—2x)=0 0,5
<:>(y—2x)(\/;+y)20<:>y=2x (3)
(Vi x>0, >0 nén vx+y>0)
Thay (3) vio (2) tac6 2x(Vx' +4-2)=\3x' +5 & > 4) | o5
V3245 ¥ +4-2
Xét cac ham so f(x) = _2x va g(x)= N N trén khoang (0;+o0)
V3x*+5 X +4-2
, 10 —X
Taco f'(x)=————=>0,g'(x)= ~<0,Vx>0
(\/3x2 +5) \/x2+4.(\/x2 +4—2) 0,5
Suy ra f(x)la ham dong bién trén (0;+o0) va g(x) 1a ham nghich bién trén
(0;+ oo).
Mat khéac f (\/g ) =g (\/g ) =1nén x=+/5 1a nghiém duy nhit ciia phuong trinh (4) 0,5
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Vay hé phuong trinh ¢6 nghiém (x;y) = (f 2\/7)

Ong A sau khi mua 6 t6, 6ng dén phong canh sat giao thong bam chon ngau nhién
bién sb xe. Blet rang thoi diém di bam sb xe, bién s6 xe c6 dang 47A 245. xy, VO‘l X,y

3a 1a céc chir s6 thude {0, I 2,3,4,5,6,7,8,9} . Tinh x4c suit dé 6 ong A bam duoc sb xe 2d
47A 245. xy thoa x< y.
Khong gian mau Q ={xy:x,y €{0;1;2;3;4;5,6;7;8;9}} nén n(Q) =100 0,5
Bién ¢d A: “ Bam duoc sé xy thoa :x, y e {0;1;2;3;4;5;6,7;8,9} va x<y”. 0.5
S6 cach chon 2 s0 khéc nhau thude {0;1;2;3;4;5;6;7;8;9} 1a : C;, =45 céch. ’
S6 cach xép 2 s6 nay vao 2 vi tri x, y sao cho x <y 1a : 1 cach 0.5
Suyra n(A4)=45x1=45. ’
45 9
Vay P(A 0,5
 P(4)= 100 20 ’
Cho mot bang 6 vudng 3x3, mdi hinh vudéng don vi dugc té bdi mot trong hai mau
xanh hodc do. C6 bao nhiéu cach t6 mau ma trong bang vudng do6 c6 chira bang
vudng 2x2 ma ca bon 6 vudng don vi déu dugc t6 boi mau do . (Bang 6 vudng dugc
3b | c0 dinh, khong xoay nhu hinh v§). 2d
Panh s6 cac 6 vudng trén bang vudéng 3x3 nhu sau.
1(2]3
4 15]|6
71819 0,5
Goi Ai (7=1,2,4,5) la tap cac bang vudng 3x3 chira bang mau do 2x2 ma 6 i 1a 6 trén
cung bén trai va A 1a tip cic bang vudng 3x3 thoa dé bai. Ta c6
A=A4 VA, VA, UA nén
n(A)=n(A4 VA4, 04,0 4)
= n(Al)+n(A2)+n(A4)+n(A5)—n(A] ﬁAz)—n(A1 mAﬁ—n(A1 mAS)
—n(A,NA)—n(A, N A)—n(A, A )+n(4 A, N A)+n(A4 N AN A) 0.5
rn(d A, A A)+n(dy o Ay A)—n(A A A (A, A A ’
Ta 6 n(4,)=2",do 56 con lai, mdi 6 c6 hai cach t6 mau xanh hodc do ) véi
i=1,2,4,5.
(A A =n(4 A A)=n(AdnA)=n(4,04)=2" va
0,5
n(A4nA)=n(4,n4,)=2° ’
n(4nA,nA)=n(4NA,NA4)=n(4NA4A,NA4)=n(4,NA4,N4)=2
n(4nA,NnA4,nA4)=1 0,5
Vay n(A4)=4x2"—(4x2 +2x27)+4x2-1=95.
Cho hinh chép S.4ABCD c6 ddy ABCD 1a hinh vuéng canh bang 5. Canh bén S4
vudng goc voi mit phing (ABCD) va SC=5v5. Goi M,N lan lugt la trung diém
4a 2d

cia S4 va CD. Tinh cosin géc tao béi duong thang AC véi mit phang (SCD) va

khoéang cach gitta BD va MN .
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Goi H 1a hinh chiéu ctia A 1én SD. Ta c6 AH L SD

CD 1 54
Ta co AD:>CDJ_(SAD):>CDJ_AH

, AH 1 SD B 0,5
Lai co = AH 1 (SCD)= HC la hinh chi¢u cua AC 1én mp(SCD)
AH 1 CD

Do d6 (AC,(SCD))=(AC,HC)= ACH

, 53
Tinh dugc AC =52, 4H :T\f

0,5

. R . . . 6 — 10
Xeét AACH vudng tai H, ta cO sin ACH = % Suy ra cos ACH = g
Goi Pla trung diém BC va E=NPNAC, suy ra PN song song vGi BD

R r 0,25
nén BD song song v4i (MNP)
Do d6 d(BD,MN)=d(BD,(MNP))=d(O,(MNP))= %d (4.(MNP)) 0,25

NP 1 AC .

= NP L (SAC)= (MNP) L (SAC)va (MNP)N(SAC)=

NP 1S4 0,25

Ké 4k 1 ME . Khi d6 d(4,(MNP))=AK
15v2
Tinh dugc S4=+/SC> - AC* =53 = M4 —i : AE —ZAC —%/—
. R MA.AE 35
Tam giac vuong MAE, c6 AK = = V5 0,25
VMA* + AE> 2
Vay d(BD,MN) =§-
O phuong Tan An, c6 hai tram phat §éng wifi A, B dat trén 2 tru cao %Om va hai tru
nay cach nhau 500m. Tram A c6 tam phat song 400m, tram B c6 tam phat song
300m. Trén mat dat c6 nat giao hai con duong ¢ vi tri C cach chén hai tram phat song
4b | A va B lan luot 1a 600m va 400m. Biét c6 1 Flycam dang bay trén khong trung trong 2d

vung phu séng song wifi cua tram A hodc tram B va mot 6 t6 dang di chuyen trén
con dudng thang ndi tir chan tram A d&én C, rdi cua vao dudng thang tir C dén chan
tram B. Hoi khoang cch 16n nhit c6 thé ciia Flycam véi 6 to 1a bao nhiéu mét (gia st
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chan try tram A va B & sat canh duong va Flycam duogc diéu khién boi song wifi nay

nén khi ra ngoai vung phu song ctia tram A va B thi s€ bi roi).

Goi O la chan tru cua tram A va I lé} chan tru cua tram B’. Khi d6 ta co QAZZOm,
[B=20m, OI=500m. Xe 6 t6 di chuyén trén duong tir O dén C va tir C dén I, ta co
0OC=600, IC=400 . Ki hi¢u 6 t6 1a X va Flycam la F.

Chon h¢ truc Oxyz nhu hinh vg, ta c6 O(0;0;0), A(0;0;20), 1(0;500;0), B(0;500;20). 0,5
Flycam F dang bay trong vung phu séng séng wifi cua tram A hodc tram B nén F
thuoc khdi cau tim A ban kinh R, =400, hoic F thudc khéi ciu tim B ban kinh
R, =300.
Theo dé bai ta can tim gia tri lon nhat ctia FX.
+ Khi X thugc doan OC, ta ¢6 FX <max{FO;FC}, vakhi X thuoc doan CI, ta c6
FX <max{FC;FI} 0.5
Suy ra FX <max{FO;FC;FI}.
Lai c6 FO <max{OA+R;0B + R, } = max{420;300+207/626 | = 300 +20:/626
FC <max{CA+R;CB+R,} = max{400+20901;300+ 205/401} = 400+ 205901 | 0,5
FI <max{IA+R; IB + R, } = max {400+ 20/626;320;} = 400+ 207/626
Suy ra FX <400+20+/901, nén max FX =400+ 20901 khi 6 t6 ¢ vi tri C, Flycam 0.5
& vi tr trén tia d6i tia AC va thudc mit ciu A. ’
5 Cho diy s6 thuc (a,)(n=0,1,2,...) thbaman 0<a, +a,,, +3a,,, <2025,Yn>0. 2g
a .
Chtng minh rang day (an) bi chan.
Tacod 0<a, +a, +3a, <2025 < —1 _“2 <a < 20B° al
0,5
Suy ra |as| < max |4+ 4], |2025 al a2| < max |a1|+|a2| ; 202> +|a1|+|a2| .
| 3 3
Pat ¢ = max {|a; b, thi |a,| < max{ } 0,5
Biang quy nap ta chirng minh |an| <t,Vn2>1. That vay, gia su |ak| <t,Vk=1,...,n-1.
+ 2025+|a, |+ 0,5
Khi d6 |a,| < max { 21l Groal Tl < max {%t} <t ’
3 3 3
Tém lai, (an) bi chan. 0,5
5b 2d

Cho tam giac ABC c6 AD 1a trung tuyén, goi M 14 trung diém ctiia AD. Pudng thing
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BM cit AC tai N. Biét AB 1a tiép tuyén cua dudng tron ngoai tiép tam giac BCN,

..+ BM _(ACY
ching minh rang —=| — | .
MN \ AB

A

AB la tiép tuyén ctia duong tron ngoai tiép tam giac BCN nén ta c6 ABN = ACB (1)

’ ’ 0,5
(1) < AABC ~ AANB (Ej _ (ﬂj
BN) \AB

Ap dung dinh 1y Sin trong tam giac ABM va AMN ta cé:
BM  sin MAB.sin MNA

—

MN  sin ABM.sin NAM

Tuong ty, tir tam gidc ABD va tam giac ADC ta c6 0.5
sinMAB BDsinABD _sin ABD
sinNAM DCsinDCA  sin DCA
2 ) S~ RN
. B B A
Trong tam giac NBC ta co ( C) =0 /N\C =0 M/N\ 0,5
BN/ sin? BCN _ sin’ BCN

BM _sin ABD.sinMNA _ sin® MNA _(BC jz 0.5
MN  sinABM.sinDCA sin?BCN (BN ’
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Xem thém: PE THI HSG TOAN 12
https://toanmath.com/de-thi-hsg-toan-12



https://toanmath.com/de-thi-hsg-toan-12

	HSG-Toan THPTĐaklak-24-25-đề
	HSG-Toan THPTĐaklak-24-25-đề.doc.99
	HSG 12

