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TRUONG THPT TIEN LANG PE THI MON: TOAN HOC

Thoi gian lam bai: 150 phiit, khong ké thoi gian phat dé.
Ngay thi: 20/04/2024

PE CHINH THUC

(Dé thi gom 07 cdu; 02 trang)

Céu 1:(1,0 diém)

Cho ham s6 y = 213
T +

Aol . . . 1 .
c6 do thi (C ) . Chung minh rang duong thang d : y = E:E — m ludn cat

dd thi (C') tai hai diém A, B phén bigt. Tim gia trj nho nhét ciia o dai doan thing AB.

Céu 2:(2,0 diém)

1. Cho céac sb thuc dwonga,b,c 16n hon 1, dit z = log b+ log, a,y = log, c +1log b va
z = log_a + log, c. Tinh gia tri cua biéu thitc 2° 4+ y* + 2 — zyz .

2. C6 bao nhiéu bd (x; y) v6i z,y nguyén va 1 < z,y < 2023 thoa man:

2y

y+2

(a:y+2:c+4y—|—8)log3 3

< (2x+3y—xy—6)log2[2x+l]?

Céu 3:(2,0 diém)

1. Giai phuong trinh: 4 cos” x (1 + sin x) + 2\/5 coszcos2z =14 2sinz.

24+ 32" +4r+2=19"+y

4z + 6V —1+7=(4z—1)y

2. Giai h¢ phuong trinh :{

Céu 4:(2,0 diém)
Cho hinh chop S.ABCD c6 day ABCD 1a hinh vuong canh 3a, tam giac SAB vuong tai S
va nam trong mit phang vudéng goc véi mat phang day

1. Chimg minh rang: SA L (SBO) .
2. Biét goc giita SD va mit phang (SAB) bang 60°. Tinh khoang cach tir diém C dén (SBD)

Céu 5:(1,0 diém)
Trong mot hop kin dung 2024 tam thé nhu nhau dugc dénh sé tir 1 dén 2024 . LAy ngau nhién
ba tim thé trong hop. Tinh xac suat dé 1y duoc ba tim thé ma ba s6 ghi trén ba tam thé do 1ap
thanh mot cap s cong.

Céu 6:(1,0 diém).
Trong mat phéng véi hé truc toa @6 Oxy cho hinh vuéng ABCD tam I . Goi M,N,J lan luot
1a trung diém cac doan thang AI,CD, BN . Biét phuong trinh dwdng thang MJ 1a 2y —7 =0

va N (5;6). Biét dinh C' c6 hoanh d6 16n hon 3. Tim toa d6 dinh C cua hinh vuong ABCD.
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Céu 7:(1,0 diém)
Cho a,b, ¢ 1a cac s6 thyc dwong. Tim gia tri nho nhat cua biéu thiec:
3lb+c¢ 12(b—c
T ( ) n 4a + 3c n ( ) '
2a 3b 2a 4+ 3¢
HET




TRUONG THPT TIEN LANG KY THI CHON HSG LOP 11 THPT NAM HOQC 2023-2024
TO TOAN-VP PE THI MON: TOAN HQC
o ) Thoi gian lam bai: 150 phiit, khong ké thoi gian phat dé.
HD BE CHINH THUC Ngay thi: 20/04/2024

HUOGNG DAN CHAM VA BIEU PIEM MON TOAN
(Huong dan cham co 06 trang)

CAU DAP AN PIEM
. N L . 1
Cho ham s6 y = z n 5 c6 do thi (C’) Chting minh rang duong thang d : y = 5:17 -m
T
L . . , 1,0
luon cit d6 thi (C') tai hai diém A, B phan bi¢t. Tim gié tri nho nhét cua do dai doan thang |
AB.
Phuong trinh hoanh d¢ giao diém ctia (C ) va dla
r+3 1 2’ —2mx —4m —6 =0
=—zx—m<E& 5
T+ 2 2 T = — 0,25
&S —2mr—4m—6=0 (1)
(Vi = —2 khong l1a nghiém cua phuong trinh (1) véi moi m ).
Taco A'=m’ +4m+6=(m+2) +2>0,YmeR.
1 Suy ra phuong trinh (1) lu6n ¢6 hai nghiém phén bi€t z , z, vi moim hay 0,25
dudng thing d luon cit do thi (C') tai hai diém A, B phan biét.
. 1 1
Goi A 5’71’5371_7” , B :L‘Z,Ex?—m .
2
2 1
Suy ra AB:\/(xQ—xl> + 5% —m —z, +m :—‘xz—xl‘ 0,25
2VA'
2 1
2
:\/5(m+2) +10 >+10,¥m e R. 025
Ding thirc xay ra khi m = —2. Vdy min AB = \/E
Cho céc sé thuc duonga,b,c 16n hon 1, dit = = log b+ log, a,y = log, ¢c +1log b va
. ) 1,0
z = log_a+ log, c. Tinh gia tri ciia biéu thirc 2° + y* + 2* — zy2 ’
Taco:zyz = (log(, b + log, c)(loga ¢+ log, a) (logb a + log, b)
' ' 0,5
2 2 2 2 2 2
21 = (loga b) + (logu c) + (logb c) + (logc b) + (logc a) + (logb a) +2
Y+ = <logc b + log, 0)2 + <loga ¢+ log, a)2 + (logb a +log, 6)2
0,5

= (1oga b)2 + (loga 6)2 + (logb 0)2 + (logc b)2 + (logC a,)z + (logb a)2 +6

Tur (1) va (2) suyrta: ° +y° +2° —ayz = 4.




2.2

C6 bao nhiéu bo (:z;;y) voi z,y nguyén va 1 < z,y < 2023 thoa man:

20 +1

< (2x+3y—xy —6)10g2 ?

2
(zy + 2z + 4y + 8)log3 [%
Y

1,0

Bidy kie z,y e N :z,y <2023
1€u kién .
’ 2x+1>0 2y x> 3,y>0

\ >0
x—3 Y+ 2

z,y € N : 2,y <2023 {

0,25

BPT cho c6 dang

(2 - 3)(y — 2)log, | ==

+1
3

<0 (.

+<:1: +4)<y +2)10g3 [‘;—13—{—1

€T —

0,25

TH1: Xét y = 1 thi (*) thanh —(m — 3)10g2 [x_—f—;i +1
x —

+3($+4)10g3§§ 0,

r0 rang BPT nay nghiém dung véi moi z > 3 vi

~(z=3)<0, log, z—iﬂ >log, (0+1)=0, 3(z +4)>0, 10g3§<0

Nhu vay truong hop nay cho ta dung 2020 bd (:1;; y) = (a:;l) véi
4 <zx<2023,z € N.

0,25

TH2: Xét y = 2 thi (*) thanh 4 (ZL’ + 4)log3 1 <0, BPT nay cling ludn ding véi
moixma 4 <z <2023,z € N.

Truong hop nay cho ta 2020 cap (x;y) nira.

TH3: Xét y > 2,z > 3 thi VT'(*) > 0 nén (*) khong xdy ra.

Vay c6 dung 4040 bo sb (x; y) thoa man yéu cau bai toan.

0,25

3.1

Giai phuong trinh: 4 cos® z (1 + sin J;) + 2\/5 coszcos2z =14 2sinz

1,0

Phuong trinh tuong duong voi:

4cos’ ¢ + 4cos’ x. sinz +2\/§cosa:cos2x =1+2sinz.

& 2sinz(2cos’ 7 — 1) + 243 coszcos2e + dcosiz —1=0 .

&< 2sinx cos2x +2\/§C08x0082l‘ +3cos’z—sin*z=0.

& 2c082x(sinx + 3COSJJ) + (\/gcosx + sin:c)(\/gcos:c — sin:z:) =0.

= (\/gcosx+sinx)(20052x—i—\/gcosm—sinx) =0.

\/gcosx—ksinac =0

==
20082£B+\/§COS$—Sin£E: 0

0,5

+) \/gcosx+sina::0@tanx=—x/§@x=—§+k7r(k€2).

0,25




+) 2C0825E+\/§COS$ —sinz =0 & cos2z = cos{m—%]

x:—5—7r+k‘27r

6
& keZ).
5t k2w ( < )
R
18 3
Vay phuong trinh ¢6 nghiém: z = —% +km,
o 5t k27

rcz———i—?]m,x:——i——(kEZ).
6 18 3

0,25

3.2

Gt be o . P43 e 2=y +y (1)
1a1 he phuong trinh : 4x+6\/z+7:(4$—1)y (2)

1,0

Phuong trinh (1) & (m + 1)3 + (x + 1) =y +y

(1:+1)2+(x+1)y+y2+1]:0

@(:z:—f—l—y)

Sy=z+1
2 32
+%+1>0 V,y).

i (:c+1)2+(x+1)y+y2+1: x+1+%

0,5

Thay y=z+1 vao phuong trinh (2) , ta duoc:

do +63e — 147 = (42— 1) (2 +1)

0,25

z>1 {le

<:><(\/x—1+3)2:4x2<:> Je—1+3=2

v

3
x p—
2

Sr=2=y=3.

r—1=(22-3)

Viay hé phuong trinh c6 nghiém: (x; y) = (2; 3) .

0,25

4.1

Cho hinh chép S.ABCD ¢6 ddy ABCD 1a hinh vudng canh 3a, tam gidc SAB vudng tai
S vanam trong mat phang vuoéng goc vdi mat phang day.
1. Chimg minh rang: SA L (SBO) .

1,0

GoiHeAB:SHLAB:>SHL(ABOD):>SHJ_BC,méBCLAB

nén BC 1 (SAB) = BC 1 SA

0,5




Ta lai c6 ALSB SA 1 (SBC) (d
: = .
alsico: o, | 5o ( )(pcm) 0,5
Biét goc gitta SD va mit phing (SAB) bang 60°. Tinh khoang cach tir diém C dén
1,0
(sBD).
Theo 1) tacé BC' L (SAB).
AD//BC AD 1 (SAB), do d6 hinh chié SD1
N ’ 1 £ n L A
0 BC L (SAB) ( ) 0 d6 hinh chiéu vudng goc cua én 0,25
(SAB) 14 54 hay ASD = 60°.
K¢ HK 1 BD va HI 1 SK,khi dé
Bb LK BD 1 HI va HI' L 5K HI 1 (SBD
= = )
BD 1 SH Y8 Er L BD (sBD) 0,25
= d(H,(SBD)) — HI
. < A . AD .
Xét tam giac vuong SAD tacod: SA=——==aV3 va
tan ASD
42 sp=—AD_ _ou3.
sin ASD
Va SB = VAB? — SA* = \J9a® — 34> = a6 . Ta tinh
2 2
s = |- SASB oy va BH =SB — SH* = 6a* — 24* = 2a. 0,25
SA* + SB?
Vivaytacotilé
HE _HB 2 o 23 _
AO AB 3 3 2
2 2
\ SH* + HK®
_d(m(seD)) pp o
Ta co = 1B = g
d(A(sBD)) 0,25
A _ 3 _ 3., 3a
Vay d(C,(SBD)) - d(A,(SBD)) - Ed(H,(SBD)) = HI ==
Trong mé‘g hop kin dung 2024 tam thé phuﬁ nhau duoc déu}h s6 tr 1 dén ’2024. Léy ng?lu
nhién ba tam thé trong hop. Tinh xac suat d€ 1ay duoc ba tam th¢ ma ba s ghi trén ba tam | 1,0
thé d6 1ap thanh mot cap so cong.
S6 phan tir ctia khong gian mau: n(2) = Co,- 0,25
5 Bjén 96 A: “léy duoc ba tim thé ma ba sb ghi trén ba tam thé do 1ap thanh mdt
cap sé cong”.
Goi ba sb 1ap thanh cép sb cong lan luot la: Uy Uy, Uy 0,25
Khi do wu,, u, phaicung Ia hai s6 chdn hodc cung 13 hai s6 1é.
Tir 1 dén 2024 c¢6 1012 sb chin, 101256 1é. 0,25
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+ Truong hop 1: u, , u, 13 hai sb chén, co 012012 cach chon bo {“13 ug}

\ . N A 1a o2 . A .

+ Trudong hop 2: v , u, 1a haiso 1€, co C,1, cach chon b {ul, us}
V&1 moi cach chon bo {“15 us} ¢6 duy nhat mot cach chon u, d€ u , u,, u, 1ap
thanh cap so6 cong.

Suy ra s6 cach lay dugc 3 thé ghi ba s6 lap thanh cap s6 cong 1a n(A) = 2C°

1012 °
Xac suat lay dugc 3 thé ghi ba s 1ap thanh cap s6 cong la
n(A) 205, 3

P(A)= — Thoe , 0,25
n(Q) C), 4046
Trong mit phing v&i hé truc toa d6 Ozy cho hinh vuéng ABCD tam I . Goi M,N,J lan
luot 13 trung diém cac doan thing AI,CD, BN . Biét phuong trinh duong thang MJ 1a
. 1,0
2 —7=0va N(5;6). Biét dinh C c6 hoanh d9 16n hon 3. Tim toa do dinh C caahinh |
vuong ABCD.
A i B
M
J
1
0,25
D N &4
Goi d6 dai canh hinh Yu@ng la 4a.
Dung dinh Iy ham s6 césin cho cac tam giac ABM,CMN,BCN tinh dugc:
MB = MN = a\10, BN = 2a\5 = BN* = MB® + MN*,
Nén tam giac BMN vudng can tai M va J 1a trung diém cia BN suy ra
MJ L NJ.
Puong thang NJ diqua N va vuéng goc voi MJ co phuong trinh 1a 2 — 5 = 0
Toa o diém J 1a nghiém caahé: |- . Tl 7|57
: & = —|.
oa do diém J 1a nghiém ctia hé 2 —T=0 y:Z 5 0,25
2
Vi J la trung diém BN nén B<5;1).
Goi C(:E;y), x> 3.Taco: BC:2NC:%:2\/3:>NC:\/E.
5
Ta c6 hé phuong trinh:
2 2 2 2
(x—5>2+(y—1)2:20® ($_5) +(y_1> —920 0.25
(x—5>+(y—6) =5 10y —35=15
(-5 =4 |z=Ty=5
= =
y=>5 rT=3,y=295
Déi chiéu diéu kién ta cé C'(7;5). 0,25
Cho a,b,c 1a cac s6 thuc duong. Tim gia trj nhé nhat cua biéu thic: 1,0




3(b+c)+4a+3c+12(b—c)

2a 3b 2a + 3¢
12(b—c
TacéT+5:3—b+2—a+2_a+2_a+£+§+ ( )+4
2a 3b 3b  2a 2a  3b 2a + 3¢
0,25
3b  2a 1 1) 4(2a+3b)
==+ |+ 20+ 3¢)| —+ — [+ ————
2a 3b 2a  3b 2a + 3¢

. o 2
Ap dung bat dang thie AM-GM ta c6 3a + 2 > 2, /3_a_b =2.
2b  3a 2b 3a

0,25
ApdungBBTl+l2 4 Vérix7y>0tac()i+i2 L
Ty T4y 2¢  3b  2a+3b
2a+3c  2a+3b
Suyra T +5>2 44| 2015¢  20H0) o o L 4o—10.
2a +3b  2a+ 3¢ 0,25
Vay T > 5.
Dau " = "xéy rakhi 2a = 3b = 3c. Vay gi4 tri nho nhitctia 7 13 5 0,25
, Hét
Luu y khi cham bai:

- Pdp an chi trinh bay mét cach gidi bao gom cdc y bt budc phdi cé trong bdi lam ciia hoc sinh. Khi cham
néu hoc sinh bo qua bwede nao thi khéng cho diém buwée do.

- Néu hoc sinh gidi cach khdc, giam khdo can cir cdc y trong ddp dan dé cho diém.

- Trong bai lam, néu & mét buéc nao dé bi sai thi cdc phan sau c6 sir dung két qua sai d6 khéng dwoc diém.
- Hoc sinh dwoc sir dung két qud phan truée dé lam phan sau.

- Trong loi gidi bai hinh, néu hoc sinh khéng vé hinh thi cho t6i da mét nira sé diém. Néu hoc sinh vé sai hinh
thi khéng cho diém.

- Piém toan bai tinh lé dén 0,25 va khéng lam tron.
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