UBND THANH PHO BAC NINH PE THI CHQON HSG CAP THANH PHO

PHONG GIAO DUC VA PAO TAO NAM HOQC 2023-2024
—— - Mon thi: Toan 7
DE CHINH THUC Ngay thi: 10/04/2024

Thoi gian lam bai: 120 phit, Khéng ké thoi gian phat dé

(Pé gom 01 trang)

Bai 1. (4,0 diém) Tinh gia tri cac biéu thirc sau:
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2) C=x+3y+2z biét x+y=5, y+z=-8.
Bai 2. (4,0 diém)

1) Tim x biét : 1——x2 :3.
2 2

3x—-1_7y—4_3x+7y-5

2) Ti théa man:
) Tim x, y thoa man 1 5 o

Bai 3. (3,0 diém)

3
1) Cho b* =ac;c* =bd (a, b, ¢, d khac 0). Chitng minh rang: (Mj = Z :

12b+3c—5d)
2) Cho a,b,c,d 1a cac sb nguyén dwong thoa min a’ +b%+c*+d* =2024"%. Chimg minh ring
a+b+c+d lahop sd.
Bai 4. (7,0 diém)
1) Cho tam gidc ABC vudng tai 4, B=2C ké AH vudng gbéc v6i BC tai H. Trén tia HC lay diém
D sao cho HD=HB. Tt C ké duong thing vudng goc v6i duong thing AD tai E .

a) Tam gidc ABD la tam giac gi? Vi sao?

b) Chimng minh rang DE = DH; HE//AC.

c) Goi K 1a giao diém cua AH va CE, lay diém I bat ky thudc doan thing HE (I # H,I #E).

Chung minh rang % <IA+IK +IC.

2) Cho tam gidc ABC c6 BAC = 15°, "ABC=45°. Trén tia dbi cua tia CB ldy diém D sao cho

CD =2CB . Tinh s6 do ADC.

Bai 5. (2,0 diém)

1) M6t s6 nguyén duong dugc goi 13 s6 may mdn néu sd d6 gap 99 1an tong tit ca cac chir s6 cua no.
Tim s6 may mdn c6 bdn chit sb.

2) Cho tam giac ABC vuédng tai A, d6 dai canh huyén bang 2015. Trong tam giac ABC lay 2031121

diém phan biét bat ky. Chirng minh rang ton tai it nhat hai diém cé khoang cach khong 16n hon 1.

Het

Hovaténthisinh.............................. SBD ..o
(Giam thi coi thi khong giai thich gi thém)
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C=x+3y+2z, biét x+y=5; y+z=-8. 1,0
Tacd C=x+3y+2z=(x+y)+2(y+2z) 0.5
Thay x+y=5; y+z=-8 vao C tadugc: C=5+2.(-8)=-11 0,5
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Tim X,y thda man:
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+ Néu 3x+7y-5=0 thi g = 3
7y—-4=0 4 0,5
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+ Néu 3x+7y—5#0 thi ap dung tinh chat cta diy ti s6 bang nhau ta co:
_ _ _ _ _ 0,75
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Vay (x,y)e (l;ij,(S,Z)
37
. : 12a+3b-5¢Y a
Cho b* =ac;c> =bd (a, b, ¢, d khac 0). Chirmg minh rang: —j ==.
3.1 (a,c ) . 5\ 12p+3c-5d) 4 LS
Tk b* =ac suyra g:2;
b ¢
b ¢
T ¢’ =bd suyra —=—.
¢ y c d 0,5
Do do: a_b_c
b ¢ d
Ap dung tinh chat day ti s6 bang nhau, ta cé:
a_b_c¢ _12a+3b-5¢c 0,5
b ¢ d 12b+3c-5d
(af (1261+3b—50j3
Suyra|—| =| ———
b 12b+3c—5d
Hay géﬁ_(l2a+3b—50j3
be'd \12b+3c—5d 0,5
3
V?y£:(12a+3b—50j
d 12b+3¢c—-5d
Cho a,b,c,d 1 cac s6 nguyén duong thoa man a® +b* + ¢* + d* =2024** . Chitng minh
32 | \ £ 1,5
rang a+b+c+d 1a hop so.




Xét hiéu

(a2 +b*+¢° +d2)—(a+b+c+d)=az —a+b*—b+ct—c+d*—d 0,5
=a(a—-1)+b(b-1)+c(c-1)+d(d-1)
Chimg minh dugc: a(a—1):2;b(b—1):2;¢(c—1):2;d(d -1):2 0.5
Do d6 : (a2 +b*+c° +d2)—(a+b+c+d)32 ma a’ +b° +c* +d* =20247:2
= a+b+c+di2,laicd a,b,c,d 1a cac sd nguyén duong nén a+b+c+d >2 0,5
Suyra: a+b+c+d 13 hop sb.
Cho tam giac ABC vuong tai A4, B=2C ké AH vuodng goc voi BC tai H. Trén
tia HC liy diém D sao cho HD = HB . Tt C ké dudng thang vudng goc véi dudng
thang AD tai E.
41 a) Tam giac ABD la tam giac gi? Vi sao? 5.0
’ b) Chirng minh rang DE = DH; HE//AC. ’
¢) Goi K la giao diém ciia AH va CE, lay diém I bat ky thudc doan thang HE
. 34C
(]iH,IiE).Chl'mgminhréng T<IA+IK+IC’.
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P, D\ [ 0,5
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1) Tam giac ABD1a tam giac gi? Vi sao? 1,5
Ta c6: AABC vudng tai A,suyra B + C = 90° 0.5
Ma B = 2( nén € = 30% B = 60° ’
Ching minh AAHB = AAHD(c.g.c) = AB = AD nén AABD can tai A 0.5

Ma B = 60° = AABD la tam giac déu.

0,5




2) Chimg minh rang DE = DH; HE//AC.

2,0
* Ching minh: DH = DE ‘
Chung minh AAHD = ACED (canh huyén — goc nhon) 0.75
Suy ra DH = DE ’
* Chung minh: HE//AC.
Ta c6: AABD 14 tam giac déu (cmt);suy ra BAD = 60° AB = AD = BD
Suy ra A; = BAC — BAD = 90° — 60° = 30° 0,75
AADC c6 A; = € = 30%°nén AADC can tai D, suy ra AD =CD
vaD; = 180° — 2€ = 180° — 2.30° = 120°
SuyraD, = D; = 120°
— —_— 0_p> 0_ 0
Do AHDE cantaiD=> H, = E| = 1802 P2 _ 190 2120 = 30° 0,75
Suyrad; = E;, =30° = HE//AC
. 34C
3) Ching minh rang — <IA+IK + IC. 1,0
AAEC =AAEK(g.c.g) = AC = AK = AACK can tai A
Ta c6: CAK = A, + DAH = 30° + 30° = 60°nén AACK 1a tam giac déu 0,5
Suyra: AC=CK = AK =3A4AC =AC+CK + AK(3)
Ap dung BDT tam giac vao cac tam giac AIC,CIK,KIA cé:
AC<IA+IC;CK <IC+IK;AK <IA+ IK
AC+CK + AK <2(IA+IC+IK)  (4) 0,5
. . 34C
Tu (3) va(4) suyra: 3AC<2(IA+]C+IK):>T<IA+IC+IK
42 Cho tam giac ABC co BAC=15°, ABC=45°. Trén tia di cua tia CB liy diém D 2.0
sao cho CD =2CB . Tinh s6 do ADC. ’
D
C
E
A
B
Keé DE 1 CA
0,75

Xét AABC, cd ACB =180° —45° —15° =120°




— ACD = 60" hay ECD = 60" = EDC = 30"
Trén tia dbi clia tia EC 1ay diém F sao cho EC = EF . Ta chimng minh dugc ADCF déu

:CE:%CD:CE:CB

— CBE = CEB = 30" = EDC

= AEBD cantai E . 0,75
CBE =30
— EBA = CBA—CBE =45°—30° =15° = ABEA cén tai E.
= EA=EB=ED
= AAED vuoOng can
= ADE =45 0,5
Vay ADC = ADE + EDC = 75"
5.1 Mot s6 nguyén duong dugc goi 13 s6 may mdn néu s6 d6 gap 99 lan tong tat ca cac chir 1.0
" | sb cuia nd. Tim s6 may mdn c6 bén chit sb. ’
Glé. Sﬁ Sé Cé\ll’l tim 151 a1a2 es a4 == a1a2 e a4 = 99(a1 + az + o + a4)
Suy ra 1000.a1 + 100. az + 10. a3 + a4_ = 99(a1 + az + a3 + a4_) 0’25
hay 901a1 + az - 89a3 + 98a4_
do 89a; + 98a, < (89 +98).9 = 1683 nén a; = 1.
_ 0,25
Khido —a;=10—a,+ e
Giai thich dugc 11 + a, —9a, = 0 vatimdugca,=7,a4=2,a3=8 vaa;=1.
Vay sb can tim 13 1782. 0,5
Cho tam gidic ABC vuéng tai 4, do dai canh huyén bang2015. Trong tam
5.2 | gidc ABC lay 2031121 diém phén biét bat ky. Chimg minh rang ton tai it nht hai diém | 1,9
c6 khoang cach khong 16n hon 1.
Chia canh huyén BC thanh 2015 doan thang bang nhau. Tt cac diém chia d6 vé
cac duong thang song song voi hai canh 4B va AC ta dugc 2015 tam giac vudng | 5
can c6 canh huyén bang 1 va (2014 + 2013 + ...+ 1) hinh vuong c6 duong chéo |
bang 1.
Do d6 trong tam giac ABC ¢ tat ca 2015 + (2014x2015)/2 = 2031120 hinh (vira
hinh vuéng c6 duong chéo bang 1 vira tam giac vudng can c6 canh huyén bang
1).
Nhu vay trong 2031121 diém sé& ton tai it nhat hai diém nam trong mot hinh nao | 0,5

do.
Vi hai diém d6 thi khoang cach ciia nd khong 16n hon 1 (dpcm)

HET




