SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI CAC MON VAN HOA CAP TINH

LONG AN NAM HOQC 2024-2025
—— - MON THI: TOAN-CAP THPT
DE CHINH THUC NGAY THI: 23/3/2025

(Dé c6 02 trang, gom 05 cGu)  Thoi gian 1am bai: 180 phut (khéng ké thoi gian phat dé)

Luu y: Thi sinh khong dwgc phép sir dung may tinh cam tay.
Cau 1 (5,0 diém).
a) Giai phuong trinh sau trén tap s6 thuc: x> —2x—3=+/x+3.

3xy+y+1=21Ix

b) Giai hé phuong trinh { (x,yeR).

9x’y* +3xy+1=117x"
Cau 2 (5,0 diém).
a) Trong mit phiang toa dd Oxy, cho hinh thang cin ABCD c6 hai day 1a 4B va
CD véi CD =3A4B, hai dudng chéo AC,BD vudng goc nhau tai /. Ly diém M
thugc canh AD sao cho DA=3DM va diém N la trung diém cua doan thing IB.
Puong thang IM di qua diém P(10;7) va duong thang CN c6 phuong trinh 13
7x+5y—37=0. Ching minh rang IM vudng goc véi CN va tim toa d6 diém C,
diem D biét 4(2;3).
b) Cho tam giac ABC c6 AD la duong phan gidc trong goc A va BM la dudong
trung tuyén ké tir dinh B (v6i D thudc canh BC va M thudc canh AC). Biét rang
hai duong thang 4D va BM vudng goc voi nhau va BM = %\/5 —24/5.4D . Tinh

cosA.

Céu 3 (4,0 diém).
a) Cho diy sé (a,) x4c dinh bdi a,=0 va a,,=-a,+2n+1, véi moi n>1.
Chimg minh ring a, =(~1)"+7 véi moi n>1 va tinh tong 2025 s hang dau tién
cia diy sb (a,).

b) Cho day sb (u,) xéac dinh béi u, =4 va u

Chimng minh rang 1 + ! +...+ !
u -2 u,—2 Upgps — 2

=u’ —5u,+9, v6i moi n>1.

n+l

<1.

Cau 4 (3,0 diém).

Mot bon hoa hinh tron & giita san truong duoc chia thanh 6 phan bang nhau va
giao nhi€ém vu cho 6 16p 10 chon tréng mot trong 4 loai hoa 1a hoa ctic, hoa héng,
hoa lan, hoa huéng duong theo cac khu vuc hinh quat duoc phan cong cu thé nhu
hinh v&.
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10A6 10A1

10A4 10A3

Hoi c6 tt ca bao nhiéu phuong an trong hoa cua cac 16p sao cho hai 16p duoc phan
cong hai khu vuc canh nhau thi khong cing trong mot loai hoa?
Céu 5 (3,0 diém).
Mot soi day kim loai dai 120 cm dugc cat thanh hai doan: doan day thtr nhat
dugc udn thanh hinh vuong, doan day tha hai dugc udn thanh vong tron. Téng dién

tich ctia hinh vudng va hinh tron dat gid tri nhé nhét bang bao nhiéu cm??

- Thi sinh khong dwoc swr dung tai liéu. Can b coi thi khong gidi thich gi thém.

Ho Va t6n thi SINR:....oveeeeeeeeeneeereeeennieennneennn, S0 bdo danh:..............eeveen.
Chir ky can b coithi I:...........ccccuveue. Chir ky can b coithi 2:...........ccceuveee.
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SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI CAC MON VAN HOA CAP TINH
LONG AN NAM HOQC 2024-2025

MON THI: TOAN-CAP THPT
NGAY THI: 23/3/2025

Thoi gian 1am bai: 180 phit (khéng ké thoi gian phdt dé)

HUONG DAN CHAM THI PE CHINH THUC

(Huwdng din chim gom 06 trang)

Cau Hwéng din chim Pi¢m
Cau la | Giaj phuong trinh sau trén tap s6 thue: x* —2x-3=+x+3 (1).
(3,0d) L
biéu kién: x> -3. 0,25
(1)<:>x2—x+%:(x+3)+ x+3+i 0,5
1Y 1Y
S| x—— :(\/x+3+— 0,25
2 2
_\/x+3=x—1 0.5
= :
VXx+3=-x ’
+/1
x/x+3:x—1:>x:3 ;/_7 0,5
+
x/x+3:—x:>x:1_;/E. 0,5
Thir lai, ta co6 tap nghiém S :{3+;/ﬁ;1_;/ﬁ}. 0,5
Cau 1b CRTE h N 3xy+y+1=21Ix ( R)
iai h¢ phuong trin x,yeR).
(2,0) P s 9x’y* +3xy+1=117x" 4
D@ thdy x = 0 khong thoa méan hé phuong trinh. 0,25
3p+2 4o
Vi x#0, taco o | 0,25
9y* +3L+—=117
X x
(3y+l) RS
x) x
2 0,25
1 y
(3y+—) -3==117
X X
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1 y a+b=21
bat a=3y+—,b== tacod . 0,25
X X a’-3b=117
(a=-15
b=36
& . 0,25
a=12
L (b=9
Véi a=-15,b =36 ta c6 h¢ vd nghiém. 0,25
(1
X=—
1 3
3y+—=12 y=3
Véi a=12,b=9 taco x & .
Y9 =t
P 9 0,5
=1
A 1A . , A 1 1
Vay hé phuong trinh c6 nghiém (x;y) € {(5;3}(5;1)} .
Cau 2a | Trong mit phang toa dd Oxy, cho hinh thang cAn 4BCD c6 hai day 1a AB,
(3,08) | CD véi CD=34B, hai dudng chéo AC,BD vuodng goc nhau tai /. Liy
diém M thudc canh 4D sao cho DA =3DM va diém N la trung diém cua
doan thang /B . Puong thang /M di qua diém P(10;7) va duong thang CN
¢6 phuong trinh 13 7x+5y—-37 =0. Chimg minh rang IM vudng goc voi
CN va tim toa d¢ diém C, diém D biét 4(2;3).
A B
M
D C
, 1 1
Ta co [A:]BZEICZEID 0,25
Taco N =IN~1C = 1§ -1C 0,25
I = TA+2 4D = [A+>(ID~14) =~ A+ 1D 0.25
3 3 3 3
e, == == == 2—=—
Khi @6 CN.IM = g[B.IA + EIBJD — EIA.IC — EIC.ID . 0,25
=O—§IB.ID+%]A.IC—O=O.Vay IM L CN. 0,25
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Puong thang IM ¢ phuong trinh 5x—7y—1=0. 0,25
Ta ¢ IeIM:I(t;StT_l); E’z—3.ﬁ:>€(4t—6;20t_67j. 0,25
20t - 67
CeCN=7.(41-6)+5. -37=0=1=3=1(3;2);C(6;-1). 0,25
Puong thang BD c¢6 phuong trinh x—y—1=0. 0,25
= Tx+5y—-37=0 75
Toa d6 diem N (x;y) thoa hé: Y =N (—;—j : 0,25
x—y—-1=0 22
Tacé DI =3.IB =6.IN , do d6 tim duoc diém D(0;-1). 0,5
Cau2b | Cho tam giac ABC c6 AD la duong phan giac trong goc 4 va BM la
(2,0d) | duong trung tuyén ke tur dinh B (voi D thudc canh BC va M thudc canh
AC). Biét hai dudng thing AD, BM vudng goc nhau, BM =% 5-245.4D
Tinh cos 4.
B D N C
Kihiéu BC=a,CA=b,AB=c.
2 2 2
BM? = AB* + AM? ~2.AB.AM.cos BAC = +[ 2| —2c 2.6 0~
2 2 2bc 0,25
2(a* +c*)-b?
= BM’ = ( )
4
Goi H 1a giao diém cua 4D, BM . Xét tam giac ABM c6 AH 1a duong cao 0.25
cling 1a duong phan giac nén tam giac ABM can tai 4. ’
= b=2A4AM =2c.
Goi N 1a giao diém cua BC va dudng thiang song song v6i AD qua M . 035
4 9
Tacd AD =2MN =4HD :>AD:§AH.
, a’—c’ ) ) , b 1 a - 9?P-a’
Taco BM~ = va AH" =AM~ -HM*~ = ———. = . 0,25
4 4 2 8
9 BM’ 1(“2‘62) 9 >~ _da* 23-95
Khi d6 —(5-2v5)= =" = —2 A N N AR Y
4 AD 161(92 ?) 49 -a* & 3-45
—.—(9¢" —a
9
2 2 2 2 2
Ta co cosA:b te a5 za =§—l.23 9\/§=\/§ 1. 0,5
2bc 4c 4 4 3-5 4
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Céu 3a | Cho day s6 (a,) xac dinh béi @, =0 va a,, =—a,+2n+1, véi moi n>1.
(2,0d) Chimg minh rang a, =(-1)" +» véi moi n>1 va tinh tong 2025 s hang dau
tién cua ddy so (a, ).
Ta chimg minh a, = (~1)" +» v6imoi n>1 bang quy nap.
0,25
Tacd a, =0= (—1)1 +1 (dung)
Gia st a, = (~1)" +k v6i k >1. Ta chimg minh a,,, =(-1)"" +k+1. 0,5
Thit vay, a,,, = -a, + 2k +1=—=((=1)" +k}+ 2k +1=(=1)"" ++1.
0,5
Vay theo nguyén li ching minh quy nap, ta ¢6 a, =(-1)" +n v6imoi n>1. ’
Taco S=a +a,+..+a,,;
2 2025 0,25
= (=) +(=1) +ot (<1)" | (14 2+ .. +2025)
1_ _1 2025
—(-1). (1), 2095 (1+2025) = 2051324 0,5
1-(-1) 2
Cau 3b | Cho day sb (u,) xac dinh boi u, =4 va u,, =u’ —5u,+9, v6i moi n>1.
(2,0d) 1 1 1
Chtrng minh rang + +...+ <1.
u—2 u,—2 [
Ta chung minh u, >3 vé1moi n>1 bang quy nap.
0,25
Ta cod u, =4 >3 (ding).
Gia str u, >3 vo1 k>1. Ta chtmg minh u,,, >3. 0,25
Thét vy, u,,, >3 < u; —5u, +9>3 < (u, —2)(u, —3) >0 (ludn ding)
0,25
Vay theo nguyén li chimmg minh quy nap, tacoé u, >3 vé1moi n>1.

Tacou, —3= (un - 2)(un —3) 0,25
- 1 1 1 11 1 0.25
u, =3 (w,-2)(w,-3) wu,-3 wu,-2 wu,-2 wu,-3 u,, -3 ’

Ta co 1 + 1 +...+ !
u—2 u,—2 Upgps — 2
0,25
1 1 1 1 1 1
= — + - +..+ -
u, -3 u,-3 u,—3 u;,—3 Uppps =3 Upgpe —3
-1 0,25
Uy =3 Uy —3 Ungpg =3 ’
. A 1 1 1
Ta co u,y,, >3 nén — <0,dodo + +..+ <lI. 0,25
Upgps =3 =2 u,=2 Ungps =2
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CiAu 4 | Mot bon hoa hinh tron & giita san trudng duoc chia thanh 6 phan bang nhau
(3,0d) | va giao nhiém vu cho 6 16p 10 chon tréng mot trong 4 loai hoa 1a hoa cuc,
hoa hong, hoa lan, hoa huéng duong theo cac khu vuc hinh quat dugc phan
cong cu thé nhu hinh v&.

10A6 10A1

10A4 10A3

Hoi co tat ca bao nhiéu phuong 4n trong hoa ciia cac 16p sao cho hai 16p
dugc phan cong hai khu vuc canh nhau thi khéng cung trong mot loai hoa?

Goi s6 phuong an trong hoa can tim 1a a, (mg v61 6 16p).

L6p 10A1 ¢6 4 cach chon hoa dé trong.

L6p 10A2 ¢6 3 cach chon hoa dé trong khac véi hoa ma 16p 10A1 di chon.
Tuong tu cho cac 16p 10A3, 10A4, 10AS, 10A6 cling c6 3 cach chon.

0,5

Vay c6 tat ca 4.3° cach ma cac 16p chon hoa dé trong, tinh ludn trudng hop
16p 10A6 va 10A1 chon cung loai hoa dé trong.

Ta xét truong hop: 16p 10A6 va 10A1 chon cung loai hoa. Ta xem khu vuc
trong hoa cua 2 16p niy 1a mot nhém va xem nhu chi con 5 khu vuc (nhém
ndy va 4 khu vue ciia cac 16p 10A2, 10A3, 10A4 va 10A5). Khi d6 s& c6 a, | 97

cach trong.

Tacod a, =4.3" —a;. 0,25

Lép 10A6 va 10A1 c6 4 cach. Lop 10A2 c6 3 cach, 16p 10A3 c6 3 céch, 1op
10A4 c6 3 cach va lop 10AS5 ¢6 3 cach.

. . s 0,5
Do d6 ¢ tat ca 4.3* cach ma cac 16p chon hoa dé trong, tinh ludn trudng hop
16p 10A5, 10A6 va 10A1 chon cung loai hoa dé trong.
Tacod a,=4.3"-a,.
0,5
a,=4.3-a, .
V6i a, 1a s6 phuong an trong hoa tng vé6i 3 khu vuc nén a, = 4; = 24. 0,25
Dodé a, =43 —a,=43" (43" -q,)=43 -43'+43 —q,. 0,25
Viy c6 tit ca 732 phuong an trong hoa cho céc 16p. 0,25

Cau 5 | Mot soi day kim loai dai 120 cm duoc cat thanh hai doan: doan day thi nhat
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3,0d) | duoc udn thanh hinh vuong, doan day thur hai duoc udn thanh vong tron.
Tong dién tich ctia hinh vuoéng va hinh tron dat gid tri nhé nhat bang bao
nhiéu cm*?

120cm

=
P .
K . .
" .
N\ . b ”
- s ALY -
x L - -7
T - Sal -

Goi x em (voi 0< x<120) 1a d6 dai doan day thu nhat. Khi do, 46 dai doan 0,25
day thtr hai la 120 — x.

2
b3 dai canh hinh vudng 1a % va dién tich hinh vudng la (%) . 0,5
2
Do dai ban kinh hinh tron 1a 120=x va dién tich hinh tron l1a 7. 120-x . 0,5
2 2
2 2
2 n 1 n CLs C s X 120—x
Tong dién tich cua hinh vuéng va hinh tron la § = 2 + 7. 5 . 0,25
/4
Bién d6i, rat gon ta thu dugc S = 7 +a x? —@x + @ . 0,5
l67 /4 V4
Ta thay S 1a mot ham sé bac hai theo bién x c6 d6 thi 1a mot parabol co bé 0.5
10m hudng 1én. ’
. . . . : 4
Vay tong S dat gié tri nhd nhat 1a 3600 cm’ khi va chi khi x = 80 cm. 0,5
T+4 T+4

Lwu y: Néu thi sinh lam bai khong theo cach néu trong hudng din chim ma dung thi van cho du

diém ting phan nhu huéng dan quy dinh.
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Xem thém: PE THI HSG TOAN 12
https://toanmath.com/de-thi-hsg-toan-12
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