BO GIAO DUC VA PAO TAO ‘ KY THI TpYEN SINH LOP 10
TRUONG PAI HQC SU PHAM HA NQI TRUONG THPT CHUYEN PAI HOC SU PHAM NAM 2024

PE CHINH THUC
(Dé thi gom co 01 trang)

- MON THI: TOAN
(Dung cho moi thi sinh thi tuyén vao lop 10 Trwd'ng,THPT Chuyén Dai hoc Su pham)
Thoi gian lam bai: 90 phut (khong ké thoi gian phat dé)

Bai 1. (3,0 diém) a) Cho A =+/11-642 ++/11+6+/2. Tim gié tri cia 4°.

b) Cho b, ¢ 14 hai s6 thuc thoa man 24b+ ¢ =-523. Biét phuong trinh x*> +bx+c¢=0 ¢6
hai nghiém 1a hai s6 nguyén duong. Tim hai nghiém do.
Bai 2. (1,5 diém) Ban Hanh lam m{t ngdi sao 6 canh ¢6 dang hinh
phing t6 ddm nhu hinh bén theo cach nhu sau: Trén to giay, ban vé
duomg tron ban kinh 2 ¢cm, ngoai tiép mot luc gidc déu. Sau d6, moi
cung tron nhé cing diy cung 1a mdt canh cuia luc gide déu duoc lay
d6i ximg qua canh dé. Hinh phing t6 dam gidi han bdi 6 cung tron
vira dugc vé tao thanh ngdi sao ban dinh lam. Em hay giup ban Hanh

tim dién tich ngoi sao 6 canh d6 (lay gia tri cua 7 1a 3,14 va gia tri
cua V3 1a 1,73).
Bai 3. (3,0 diém) Cho tam giac ABC can tai A. Trén canh BC lay diém D sao cho DB =2DC.
Pudng thing qua D song song véi AC cit canh AB tai E. Pudng thing qua £ song song voi
BC citcanh AC tai F. Pudng tron ngoai tiép tam gidc AEF cit AD tai M (M khéc A).
a) Chimg minh tr gidc BDME va tr gidc CDMF 1a hai tir giac ndi tiép.
b) Chirng minh MB =2MA.
¢) Chimg minh BMD =2CMD.

Bai 4. (1,5 diém) Tim s6 thuce x sao cho céc s6 x ++/2024 va .. J2024 déu la cac s6 nguyén.

X
Bai 5. (1,0 diém) Cho 45 s0 q,, a,, ..., a,;, mdi s chi nhan mot trong ba gié tri 1a 0; 2; 3. Biét

rang (a, —2)* +(a, —2)* +...+(a,; —2)* =65 va (a,—3)’ +(a, =3)’ +...+(a, —3)’ =—280.

Hoi trong 45 s6 ndi trén c6 bao nhiéu so bang 0?

Ghi chu: Hoc sinh khong dwoc siwe dung tai liéu, cdn bo coi thi khong giai thich gi thém.
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Cau Pap an Diém
Bai 1 3,0

a 1,5

Ta cé:
2 2
A=\/11—6J§+J11+6J§=J(3—J§) +\}(3+~/5)
=(3—J5)+(3+J§)=6.
Viy 4" =6" = 216.

b 1,5
Goi hai nghiém cua phuong trinh x* +bx+c¢=0 (1) 1a p, q. Theo dinh li Vi-ét,
taco:p+q=—-bvap.q=c.

Dé thay: b=—(p + q).
Do 24b + ¢=—-523 nén —24(p + q) + pq =— 523.
Hay pq — 24p — 24q =— 523
< (pq — 24p) — (24q — 24%) =242 - 523
< p(q—24) —24(q—24) = 24* — 523
< (P-24)(q-24)=53=1.53=(=1).(=53)(*).
Khong mat téng quét, ta co thé gia sur p<q.Suyraq-—24>p-—24(**).
. : p—24=1,qg-24=353
Tu (*) va (**)suyra
p—24=-53,q-24=-1
+) Xétp—24=1vaq—-24=53:Suyrap=25vaq=77.
+) Xétp—-24=-53vaq—24=—1:Suyrap=-29<0 (Loai).
Vay phuong trinh (1) c6 hai nghiém 1a 25 va 77.
Bai 2 1,9




Hinh tron ¢6 béan kinh bang 2 nén dién tich cta hinh tron d6 12 Shinh won = 7.2°.
Vi ta lay gid tri cia 7 14 3,14 nén Shinh won= 3,14.4 =12,56.

Do luc giac ABCDEG la déu nén tam giac OAB 1a tam giac déu cé canh bang 2.

2\/_

Suyra §,,, —5 2.2 = f3.Vita lay gid tri cia +/3 121,73 nén S, , =1,73.
Suyra S, .. = fiSMMi =6.1,73=10,38.

Do d6 phan hinh tron (mau tring) ndm ngoai luc gidc déu ABCDEG c6 dién tich
la 12,56-10,38=2,18.

Suy ra phan hinh tron (mau trang) nam ngoai ngdi sao 6 canh c6 dién tich la
2,18.2 =4, 36.

Vay ngodi sao 6 canh c6 dién tich 1a 12,56 -4,36=8,2 (cm?).

Bai 3 A 3,0
E F
B v 3 C

a 1,0
Do ttr gidc AEMF ndi tiép nén AME = AFE.
Do EF'// BC nén AFE = ACB.
Ma tam giac ABC cén tai A nén ACB = ABC. Suy ra AME = ABC. Vay ti giac
BDME 1a ttr giac ndi tiep.
Bang cach ching minh tuong tu, ta c6 tir giic CDMF 1a tr giac noi tiép.

b 1,0

Do tir gidc BDME ndi tiép nén BME = BDE. Do DE // AC nén BDE = BCA.
Do EF // BC nén BCA = EFA.

Theo chirng minh & cau a), ta c6 AME = AFE. Suy ra BME = AME.

MA EA
MB EB

Do d6 ME 1a dudng phan giac cua tam gidc AMB. Suy ra




EA DC |

Ap dung dinh 1i Ta-1ét cho tam gidc ABC v&i DE // AC, ta ¢: —— = — = —
EB DB 2

Suy ra yﬁ:ﬁ:l. Vay MB = 2MA.

1,0

Ta giac BDME nodi tiép nén BMD = BED.
T& gidc CDMF ndi tiép nén CMD = CFD.

Goi H la trung diém cua BD, suy ra BH= HD = DC.
Do tam giac EBD cén tai £ nén EH la dudng phan giac cua BED, suy ra
BED =2HED.

X¢ét hai tam giac EDH va FCD, ta c6:
DE = CF (do CDEF la hinh binh hanh); EDH = FCD; DH = CD.
Suy ra AEDH = AFCD (c.g.c). Do 46 HED = DFC.

Vay BMD = BED =2HED =2DFC = 2CMD.

Bai 4

1,5

bit a =x++/2024 va b=ﬁ—\/2024.

X

Thay x =a—+/2024 vao b, taco: b= e V2024

a—~2024

hay (a—b)~2024 = 2209 — ab.

Néua# b thi 2024 = 20—

a—-b
2209 — ab

a->b

. Diéu nay 1a vo 1i (vi 42024 1a sb vo ti,

1a s6 hiru ti do a, b 12 cac s6 nguyén). Suyraa = b vaa. b = 2209 (1).

Tu (1) suyraa =47 hodc a= - 47.
Do d6 x =47 —/2024 hodc x=-47—-+2024 .

Bai 5

1,0

Gia su trong 45 s6 a,, a,, ..., a,; ¢ m s0 bang 0, c6 n sd bang 2, ¢b p sd bang 3.

Khidé m+n+ p=45 (1)

Suy ra
(a,-2) +(a,-2)" +...+(a,;—-2)’=(0-2)".m+(2-2)".n+(3-2)". p=4m+ p,
do d6 4m+ p=65 hay p=65—-4m.




Thay p=65-4m vao (1), ta co:
AS5=m+n+p=m+n+65-4m=-3m+n+65=3m—n=20. (2)
Tuong tu ta co:
(@, -3) +(a,-3)' +..+(a,—3) =(0-3)’.m+(2-3).n+(3-3) .p=—2T7m—n
neén —27m—n=-280 hay 27m+n=280.(3)

3m—n=20

Tu (2) va (3) ta ¢6 hé phuong trinh = 30M=300 =% =10,
27m+n=280

Viy trong 45 s da cho ¢6 10 s bang 0.
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