SO GD&PT HAI PHONG KY THI CHON HSG LOP 10 THPT NAM HQC 2023-2024
TRUONG THPT TIEN LANG PE THI MON: TOAN HQC

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

PE CHINH THUC

(Pé thi gom 06 cdu; 02 trang)
Céu 1 (2,0 diém).
1. Cho ham sb y = 2* + (2 — m)x —4 ¢6 dd thi la (P) va diém A(—5;5). Tim m dé duong
thang (d) y = —x +m catdo thi (P) tai hai diém phan biét M va N sao cho tr giac OAMN
13 hinh binh hanh (O 14 gbc toa o).

2. Mot chiée cau duge bic qua song. Dé tro luc cho cay cAu, nguoi ta lam mot vom d& cong hinh
parabol. Vi hé truc toa d6 xOh dugc gén vao nhu hinh vé&, biét rfing khoang céach gitra 2 chan
cia vom d& 1a AB = 60m . Khoang cach tir chan cdu (diém C ) t6i diém O 1a 7m . Tai mot
diém cach chan cau (diém C )17m , ngudi ta do dugc khoang cach tir mat cau xudéng vom dd 1a
5m . Tim chiéu cao tdi da # max ctia vom d& (khoang cach tir dinh vom dén duong thang AB )

17m

1. -

h

60m

) N x4+x2y2—x3y=1
Cau 2 (1,5 diém). Giai h¢ phuong trinh | , )
ry+ary—ax =-—1

Cau 3 (2,5 diém).
1. Trong mat phang voi hé toa dd Ozy , cho duong tron (C) st + 1yt + 25— 8y —8=0. Viét
phuong trinh dudng thang song song voi dudng thang d : 3z 4+ 4y —2 = 0 va cit dudng tron
theo mot ddy cung c6 do dai bang 6.
2.Trong mit phang v6i hé toa @ Ozy, cho hinh chit nhat ABCD, c¢6 dinh A(—3;1) , dinh C
nam trén duong thang A :z —2y—5=0. Trén tia dbi cia tia CD lay diém E sao cho
CE = CD, biét N (6 — 2) 13 hinh chiéu vudng goc ciia D 1én dudng thing BE . Xac dinh toa

do cac dinh con lai cia hinh chir nhat ABCD .



Cau 4 (1,0 diém).

Son) c6 dd cao khoang 1.700m so véi muc nudc bién, thudc xa Liing Cu, huyén Déng Van,

tinh Ha Giang, noi diém cuc Bic cua Viét Nam.
Dé do chiéu cao ciia than thap cot co nguoi ta ding & cac vi tri A, B 14 hai diém & thung liing
dudi nti cach nhau 15m (nhu hinh vé) 1a hai vi tri dugc chon dé dat giac ké nhin dinh cua than

thap O va day thap C sao cho bdn diém A, B,C,0 dong phang. Khi tién hanh quan sat nguoi

d6 do dugc cac goe CAH = 25,1°,CBH = 26,5"; OAH = 28,5";0BH = 30°(voi H la hinh
chiéu ctia O trén duong thang AB ). Tinh chiéu cao than thap cot co.

Ciu 5 (1,0 diém).
Cho tam giac ABC' déu, c6 canh bang « . Tim tip hop cac diém M thoa man:

2

MAMB + MB.MC + MC.MA = % .

Cau 6 (2,0 diém).
1. Pém dién van nghé chao mung sinh nhat Poan 26 / 3nam hoc 2023 — 2024 tai mdt trudng
trung hoc phé thong X co6 15 tiét muc gém 7 tiét myc maa, 5 tiét muc tép ca, 3 tiét muc don
ca. Co bao nhiéu cach sa'ip Xép thr tu cac tiét muc biéu dién sao cho tiét muc dau tién va tiét muc

cuoi cung 1a top ca, dong thoi khong ¢ hai tiet muc nao cung thé loai biéu dién lién tiép nhau?

2. Tinh téng: § = 202, —3°C, + ..+ (1) BCL, +...—2025°C2%

2025 2025 2025 : 2025 °
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TRUONG THPT TIEN LANG

KY THI CHON HSG LOP 10 THPT NAM HQC 2023-2024

TO TOAN-VP PE THI MON: TOAN HQC
o ) Thoi gian lam bai: 150 phit, khéng ké thoi gian phat dé.
HD DE CHINH THUC Neay thi: 20/04/2024

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

PAP AN PIEM
Cho ham s6 y = 2* + (2~ m)a — 4 c6 dd thi 1a (P) va diém A(-5;5). Tim m dé duong
thing (d): y = —z + m cétdd thi (P) tai hai diém phan biét M va N sao cho tir gidc OAMN | 1,0
13 hinh binh hanh (O 1a gdc toa do).
Xét phuong trinh hoanh do giao diém:
7’ +(2—m)x—4:—x+m<:>a:2 —|—<3—m>x—4—m:0(*)
DPé d cit (P) tai hai diém phéan biét M va N thi phuong trinh (*) c6 hai nghiém 0,25
phanbiét < A= (3 —m) —4(~4—m)> 0 m’ —2m+25> 0,¥m.
Goi z,, x, la hai nghiém cua phuong trinh (*).
r +x,=m—3
Theo Viettacd: { ' 2 (1) 0,25
r.x,=—4—m
L1 Ta co: M(xl;—xl + m), N<1'2, T, + m)
; \ 1 . \ A AL aar —b=u1 —x,
Vi OAMN 1a hinh binh hanh nén OA = NM & . =z —-1,=-5(2) |025
=1, -1
Két hop (1) va ( 2) ta duoc:
m — 8
T, =
T, +z,=m—3 2
m + 2 ) m =
T, —r,=-5 Sr,=— =m —2m=0<%&
2 m=2 10,25
.771.372:—4—771 m—8||m-+2 ’
. =—4-m
2 2
Vi m =0
y| o
Mot chiée cau duoc bac qua song. Dé trg luc cho cay cau, nguoi ta lam mot vom d& cong hinh
parabol. Vi hé truc toa do zOh dugc gan vao nhu hjnh V?{, biét rang khgéng cach gitta 2 chan
12 cuavom do la AB = 60m . Khoang cach tir chan cau (diém C' ) téi diem O 1a 7m . Tai mot 1.0
. 9

diém cach chan cau (diém C') 17m, ngudi ta do dugce khoang cach tir mit cau xudng vom dd
la 5m. Tim chi€u cao t61 da # max ciia vom d& (khodng céch tir dinh vom dén duong thang

AB).




17m |
h
[+ 7mb
D
Sm: Ec ]E_O] I .E > 1 1 1 1 1 1 1 1 54. x
F - g
T [
7§
o 6m g
Parabol h (:z:) ¢ dinh ndm trén truc Oz va nam hoan toan dudi truc Oz véi hé toa do
0,25
nhu hinh vé& nén suy ra phuong trinh ctia h (:c)cc') dang h (:r) =a (x — k>2 voi (a < O)
Do AB =60 nén hoanh d0 cua dinh parabol la 30. Do d6 k= 30.
Tacé OF =17 —7 = 10, suy ra toa d6 diém F nam trén parabol 1a F (10;5) 0,25
Thay toa do F (10; 5) ,k = 30 vao phuong trinh parabol ta co:
2 1
—5=a(l0-30) & a=——
o-a0) - L
Ta c6 phuong trinh parabol & (x) = —i<x — 30)2
80
D0 dai simax cia vom d6 cling chinh 1a d6 dai doan OA4 .
Taco OA=h(0)= —i(0—30)2 _ 0 1y95m 0,25
80 8
oty — 2ty =1
Giéi hé phuong trinh { ey 15
Ty+ay—z =-—1
4 2 2 2 2 3
Taco: z° +2z27y :(a: —xy) +2z7y.
la=2"—zy . o o> +b=1 0,5
bat 5 , hé phuong trinh tr¢ thanh : .
b==z’y —a+b=-1
) a=1
Suyraa”+a—-2=0 | 5"
“=- 0,25
Véi a =1 tatinh dugc b =0.
V&i a = —2 tatinh duoc b = —3.
{x =0 r=-—1
2 —ay=1 2 —zy=1 y=20
THI: | , Y & Y & . 0,5
z’y =0 r==+1 r=1
TH2: | |, & z & -3 (v nghiém ).
T’y = -3 y:—_?) y=— 0,25
3 x
T
Vay hé phuong trinh da cho c6 hai nghiém la: (—1; O) va (1; O).




Trong mat phang v&i hé toa dd Ozy, cho duong tron (C’ ) '+ + 20 —8y—8=0. Viét

phuong trinh dudng thing song song véi duong thang d : 3z + 4y — 2 = 0 va cat duong tron 1,0
theo mot day cung c6 do dai bang 6.
A
B 0,25
- Pudng tron (C):2” +1° + 22— 8y —8 =0 cotam I(—14) vaban kinh
R=5
3.1 - Puong thang d’ song song voi dudng thang d nén phuong trinh cua d’ 1a:
3$+4y+m=0(m¢—2)
-Ké IH 1 d' = HA = HB = 3 va IH lakhoang cach tir I dén d’:
-3 +4+m| |m+1) 0,25
IH = =
5 5
Xét tam giac vudng [HA: [H® = [A* — HA* =25 -9 =16
(m +1) 0,25
& =16 |m+1=20.
25
m=19=d":3x+y+19=0
= ( théa man DBK)
m=-21=d":3x+y—21=0 0,25
Vay c6 hai duong thang 1a: 3z + 4y +19 = 0;3z + 4y — 21 = 0
Trong mit phang v&i hé toa d6 Ozy , cho hinh chit nhat ABCD, c6 dinh A(—B : 1) , dinh C
nam trén duong thing A :z —2y —5=0. Trén tia d6i cua tia CD liy diém E sao cho L5
CE = CD, biét N (6 — 2) 1a hinh chiéu vudng goc ciia D 1én dudng thang BE . Xac dinh toa
dd cac dinh con lai cua hinh chir nhit ABCD .
A D
3.2
0,5

3
E

—_— —

Tacdé BAD + BND =180, suy ra tir giac ADBN ndi tiép = AND = ABD.
Ma ABD = ACD (do ABCD 14 hinh chi nhdt).
Suy ra tir giac ANCD ndi tiep dugc mot duong tron.

Mait khac, ADC =90 = ANC =180 —90 =90 .
Dodd AN 1L CN.




Theo d& bai ta co diém C nim trén duong thing A:z —2y—5=0, suy ra

C (20 +5; c).
Tacéﬁ:(g-—?)) vaﬁ=(1—2c;—2—c). 0,25
Do AN 1L CN,suyra
AN - CN—O@Q(I—QC) 3(—2—6)20(:)021:>C<7;1).
Ta c6 CE||AB ACEB 1a hinh binh hanh BE || AC
= , :
acd . p a hinh binh hanh, suy ra | 0.25
Taco BE qua N, song song AC nén c6 phuong trinh y +2 = 0.
. = ) b=26
Goi B(bi~2).tacs AB-CB=0& b —4b-12=0|
V6i b= 6= B(6;~2). loai do trimg v6i N . 0,25
Véib=—2= B(—2;—2).
Goi D(,y,), tacs
O, — 0,25
.I‘D = )
AD = BC & (3, + 3y, —1) = (9:3) = {yp = D(6,4).
!{_ M
- Cy
H
: 1,0
Cot co Lung Cu la mot cot co qubc gia nam ¢ dinh Ling Ca hay con goi 1a dinh nti Rong
(Long Son) c6 dg cao khoang 1.700m so v&i muc nudce bién, thudc xi Liing Cu, huyén Dong
Van, tinh Ha Glang, noi diém cuc Bic cua Viét Nam. 7
Dé do chicu cao cua than thap cot co nguoi ta dung & céac vi tri A, B 1a hai diém ¢
thung ling du6i nai cach nhau 15m (nhu hinh v€) 1a hai vi tri dugc chon Qé dat giac ké nhin
dinh cuta than thap O va day thap C' sao cho bon diém A, B,C,0 dong phang. Khi tién hanh
quan sat ngudi d6 do duoc cac goc CAH = 25,1°,CBH = 26,5°; OAH = 28,5";0BH = 30°
(v6i H 13 hinh chiéu ctia O trén duong thang AB ). Tinh chiéu cao than thap cot co.
Goi £ 1a chiéu cao cua than thap cot cd trén nai Liing Cu can do.
Xét tam giac ABC, c6 AB=15m, CAH = 25,1",CBH = 26,5 = CBA =153,5° .
Do doétaco: ACB =1,4" . 0.25
Ap dung dinh 1i sin vao tam giac ABC, ta co
. 0
BC _ A8 po- M ~ 260,43m
sinCAH  sin BCA sinl, 4




—

Xét tam giac HBC vudng tai H, c6 BC = 260,43m,CBH =26,5" , ta c6

0,25
h = CH = 260,43.5in26.5° hay h ~ 116,2m *)
Xét tam giac ABO, c¢6 AB =15m,0AH = 28,5°,0BH = 30" = OBA =150".
DodotacoAOB =1,5": .
Ap dung dinh 1i sin vao tam giac 4BO, ta cé: 0,25
. 0
B/O\ = A/B\ = BO :M% 273,42m
sinOAH sin AOB sinl,5
-Xét tam gidc HBO vudng tai H, c6 BO =273,42m , OBH = 30", ta
c6: h, = OH = 273,42.sin 30° = 136,71m 025
+ Tir (%) va (**), ta cé: h = h, — h = 20,51 ’
Vay chiéu cao ctia than thap cot cd trén dinh ndi Ling Cu 1a khoang: 20,51m.
Cho tam giac ABC déu, c¢6 canh bang a . Tim tip hop cac diém M thoa man:
2
MA.MB + MB.MC + MC.MA = % 1.0
Goi G la trong tdm tam gidc ABC'. Suyra G la tdm dudng tron ngoai tiép
AABC va G c¢o dinh.
2 - \2
Taco MA + MB + MC = 3MG = (MA + MB+ MC) - (3MG) 025
2 2 2 2
— MA +MB +MC +2 (MA.MB + MBMC + MC.MA) — 9MG
2 2 2 —\2 _ —\2 - — \2
Talaico MA +MB + MC :(MG—l—GA) +(MG+G ) -l—(MG-l—GC)
— 3MG* + GA® + GB® + GC* +2M_’G(CTA+CTB+@)
5 2 2 2 2 - 0,25
= 3MG® + GA* + GB* + GC* + 2MG.0 = 3MG? + 3GA’
2
_ MG 13293 sy 4+
3 2
— 2 2
Taco (¥) = 3MG +a® +2 (MA.MB + MBMC + MC.MA) — 9MG
N} 2
- (MA.MB + MBMC + MC.MA) = 3MG — 0.25
2 9 2 — 2 2
L —3mc —-L = MG ZE@MGZQ
6 2 9 3
Al n . 2 \ \ A , p a\/5
Vay tap hop diém M 1a duong tron tAm G ban kinh R = —~ 0,25
Pém dién vin nghé chao mung sinh nhat Poan 26 /3 ndm hoc2023 — 2024 tai mdt truong
trung hoc phé thong X co6 15 tiét muc gém 7 tiét muc mua, 5 tiét muc tép ca, 3 tiét muc
6.1 |don ca. C6 bao nhiéu cach sip xép thir tw cac tiet muc biéu dién sao cho tiét myc dau tién va | 1,0

tiét muc cudi cung la top ca, dong thoi khong cé hai tiét muc nao cung thé loai biéu dién lién
ti€p nhau?




Mua
¢ [ 1 1 1 I 1 ]Tc
6 vach ngan
0,25
+ Chon 2 tiét myc tp ca (TC) va sap xép vao dau va cudi dé bicu dién co: C:x2!
cach.
+ Sép xép 7 tiét muc maa (hinh v&) c6 7! cach. 0,25
+ Sép xép 3 tiét muc t6p ca va 3 tiét muc don ca vao 6 vach ngin (theo hinh v&) co
. 0,25
6! cach.
Vay c6: C2x2!x7!x6!=72576000 cich sap xép 0,25
Tinhténg: § = 2C2, —3°C, +...+(—1) KCL, +...—2025°C22. 1,0
Trudc hét ta chirng minh dang thirc:
RO =n(n—1)C7 +nC (1) 2<k<m kneN).
That vay do K°C! = k(k —1)C! + kC (2).
Ma:
(n—l)! B (n—l)! i 0.25
( R Pt PR AR Py TR 2
Ap dung ( ) hai 1an ta duoc:
(k=1)kCF = (k=1)nC =n.(k=1).C57 =n(n-1)C"7 (4]
6.2 Tir (2), (3). (4) ta dugc (1)
Ap dung (1)ta duoc:
2025 2025 2
§=> (1) K0, =S (~1) .(2025.2024.0%52 +2025.0%)) 025
- 2023 - 2024 k
— 2024.2025. Z e (— 1) —2025. E b (—1)
Talaico: % Cos- ( ) =(1 — 1)2023 =0
0,25
% 2024 < ) :<1_1>2024_1:_1
Nén § = 2024.2025.0 — 2025.(—1) = 2025. 0,25
Hét

Lueu y khi chdm bai:

- Ddp an chi trinh bay mét cach giai bao gom cdc y bat budc phdi cé trong bai lam cia hoc sinh. Khi chdam
néu hoc sinh bé qua bwde nao thi khéng cho diém buéc do.

- Néu hoc sinh gidi cach khdc, gidm khdo cén cir cac y trong ddp dn dé cho diém.

- Trong bai lam, néu ¢ mét budc nao dé bi sai thi cdc phan sau cé sie dung két qua sai @6 khéng dwoc diém.
- Hoc sinh dwoc sir dung két qua phan truée dé lam phdn sau.

- Trong 161 gidi bai hinh, néu hoc sinh khéng vé hinh thi cho téi da mét niva s6 diém. Néu hoc sinh vé sai hinh
thi khéng cho diém.

- Diém toan bai tinh 1é @én 0,25 va khong lam tron.
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