UBND HUYEN THO XUAN KY THI CHQON HQC SINH GIOI LOP 7,
PHONG GIAO DUCVADAOTAO 1 ,GP 8§ CAP HUYEN NAM HQC 2022 -2023
MON THI: TOAN - LOP 7
. , , Thoi gian: 150 phut (khdng ké thoi gian giao dé)
DE CHINH THUC Ngay thi: 12/3/2023

Dé gdm c6 01 trang

Ciu L. (4,0 diém)
1. Tinh gié tri cua cac biéu thic:
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2. Cho da thitrc R(x) = x> — 2x. Tinh gi4 trj ctia biéu thuc
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R(3) R(4) R(5 R(2023) 2.2023
Cau II. (4,0 diém)

y+z=2 z+x+1 x+y-3 1

L. Timx,y, zbiet — L 22 aiyei2 (voi gia thiét
cac ti s déu c6 nghia).

2. Mot don vi cong nhan stra duong du dinh phan chia s6 mét dudng phai stra
cho 3 t6: To 1, T6 2, To 3 tuwong ung theo ty 1€ 4 : 5 : 6. Nhung sau do, vi s6 nguoi
thay d6i nén don vi dé chia lai s6 mét duong phai stra cho To 1, T6 2, T6 3 tuwong img
theo ty 1¢ 3 : 4 : 5. Do d6, c6 mot t6 lam it hon dy dinh 1a 20m duong. Tinh s6 mét
duong don vi da chia lai cho mdi td.

Cau III. (4,0 diém)

1. Ching minh rang néu p 13 s6 nguyén t6 16n hon 3 thi (p + 1)(p — 1) chia
hét cho 24.
2. Tim céc s6 nguyén x, y thoa man dang thirc:
(=) +20xy + )7 —4y)| = xy+ ) —4y.

Cau IV. (6,0 diém)

Cho tam giac ABC vudng can c6 day 1a BC. Goi M, N lan luot 1a trung diém
cua AB va AC. Ké NH vuong gboc v CM tai H. Ké HE vuong goc vl AB tai E. Ké
AK vuong goc voi CM tai K. Ké AQ vudng goc vor HN tai Q.

1. Ching minh rang AK = HC = AQ. Tinh s6 do goc BKA.

2. Chuing minh tam gidc ABH can va HM 1a tia phan giéc cua goc BHE.

3. Goi I 1a diém di dong trén tia CA, J 1a diém di dong trén tia CB. Xac dinh vi
tri cac diém I, J sao cho tam giac HII c6 chu vi bé nhit.

| I 1 1 1 1

Cau V. (2,0 diém) Chiing minh rang: = < 5—3+?+?+...+ 7027 < 20
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Cau Noi dung Piém
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2. Cho da thirc R(x) = x> — 2x. Tinh gia tri ciia biéu thirc
1 1 1 1 1 2.0
= + + +...+ + >
R(3) R(4) R(5) R(2023) 2.2023
Ta c6 R(x) = x> — 2x = x(x - 2). Do d6:
1 1 1 1 1
= + + +...+ +
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. > y+z=2 z+x+l x+y-3 1
1. Timx,y, z, biét : 1 -1 D Xtyt+z-2"

(V6i gia thiét cac ti s6 déu c6 nghia)

2,0

Ap dyng tinh chat cua ddy ti s bang nhau ta c6 :
y+z=2 z+x+l x+y-3 2(x+y+z—2)_2

x+1 y—1 z=2 X+y+z-2

0,5

y+z=2 z+x+1 x+y-3 1
Ma: X+l - y—1 ) _x+y+z—2
1
xX+y+z-2

Nén =2 x+ty+z=25 (1)

0,25

y+Z_2:2 <:>y+Z—2+1=3 @)H—y——i—z—1:3 (2)
x+1 x+1 x+1

Tu (1) va(2)tasuyra L3
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Ta co:

=3 & x=-05

0,25
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Tu (1) va (4) ta suy ra 25 3,2l
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0,25

A 11 7
Vayx=-05y=—;z= —.
ay y S S

0,5

2. Mt don vi cong nhén sira dwdng du dinh phin chia s6 mét dwong
phai sira cho 3 t6: Té 1, T6 2, To 3 twong ing theo ty 1& 4 : 5 : 6.
Nhung sau dé, vi s6 nguwoi thay doi nén don vi da chia lai s6 mét
dwong phai sira cho T6 1, To 2, To 3 twong tng theo ty 16 3 : 4 : 5.
Do d6, c6 mdt to lam it hon du dinh ban dau 13 20m dwong. Tinh s6
mét dwong don vi da chia lai cho mdi 0.

2,0

Goi tong s6 mét dudng don vi cong nhan phai sira 1a M (M > 0).

Goi x1, y1, Z1 lan luot 14 s6 mét duong phai stra cua T6 1, T6 2, T6 3 theo
dy dinh ban dau.

Goi X2, y2, z2 1an luot 1a s6 mét duong phai stra caa T6 1, T6 2, To 3 khi
phan chia lai.

Theobairatacod: xi+ y1+z1= xo+ y2+ 22=M (1).

XV g X, Vo %,
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T (1), (2), (3), 4p dung tinh chat day ti s6 bang nhau ta cé:

X_ N _A_X5tyntz :%
4 5 6 15 15 0,25
&:&:i:x2+y2+zzzﬂ
3 4 5 12 12
oo MM TOM MMM 0.25
uy ra: l—ls,yl 304 5 2 4aY2 327
So sanh cic gia tri nay voi nhau ta ¢o: x2<Xi, y2=Yy1, 22> 7 0,25
Theo bai ra ta c6: x1— x2 = 20.
4M M
Suy ra F—TZZO <M =1200. 0,25
Do d6: x2 =300, y2 =400, x2 = 500 0,25
Vay s6 mét duong don vi di chia lai cho T6 1, T6 2, To 3 1an luot 13 0.25
300m, 400m, 500m. ’
1. Chirng minh ring néu p 1a s6 nguyén t6 16m hon 3 thi (p + 1)(p — 2.0
1) chia hét cho 24. ’
* Vi p 1a s6 nguyén t6 16n hon 3 nén ta duge p=3k+1 hodc p=3k+2 voi
k 12 sd tu nhién khac 0. 0,25
+Néu p=3k+1thi (p+1)(p-1)=(3k+2).3k chia hét cho 3 0,25
+Néu p=3k+2 thi (p+1)(p-1)=(3k+3)(3k+1)chia hét cho 3 0,25
Vay p la s6 nguyén t6 16n hon 3 thi (p+1)(p-1) chia hétcho3 (1) 0,25
Mit khéc vi p 13 sé nguyén to 16n hon 3 nén p 1a s6 1&. Suy ra p+1va
S T 0,25
p-1 1a hai so chan lién ti€p
Dit p-1=2n thip+1=2n+2,tacé (p+1)(p-1)=2n(2n+2)=4n(n+1) 0,25
Do n(n+1) chia hét cho 2 nén 4n(n+1) chia hét cho 8. Do d6
g 2
(p+1)(p-1) chia hét cho 8 (2) 0.25
Vi 3 va 8 1a hai s6 nguyén to cung nhau, 3.8 = 24 nén tir (1) va (2) ta suy
ra (p+1)(p-1) chia hét cho 24. 0,25
2. Tim cac s0 nguyén x, y théa man dang thirc:
=) 20+ —4y)| =xy+ )y —4y. 20
(=) + 20+ —4y)| =xy+y° -4y (1)
2 2
—-¥) +2(xy+y —4y)=20
I | V&imoix,y, tacod ‘(x ») (xy+y y)‘ , do do, tr (1) ta suy | 0,25
2
+y -4y 2>
g VY -4y 20
Suy ra: (x— y)2 + 2(y2 +xy—4y)>0 0,25
Do d6 (1)<:>(x—y)2+2(xy+y2—4y):xy+y2—4y 0,25




Sx—y)Y+xy+y —4y=0 0,25

(x=»)" =0
<:>{ , (Vi(x—y)ZZO,y2+xy—4y20) 0,25

y +xy—4y=0
<x=y=0hoacx=y=2. 0,5
Vay céc cdp s6 nguyén (x; y) can tim 1a (0; 0), (2; 2). 0,25
Cho tam giac ABC vuong can cé day la BC. Goi M, N lan lugt la
trung diém cia AB va AC, Ké NH vudng goc véi CM tai H. Ké HE
vuong goc voi AB tai E. Ké AK vuong goc voi CM tai K. Ké AQ
vuong goéc voi HN tai Q.
1. Chirng minh ring AK = HC = AQ. Tinh s6 do goc BKA. 6,0
2. Chirng minh tam giac ABH can va HM la tia phan giac cta goc
BHE.
3. Goi I 1a diém di dong trén tia CA, J 13 diém di dong trén tia CB.
Xac dinh vi tri cac diém I, J sao cho tam giac HJI ¢é chu vi bé nhit.

B
M
v E H
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1. Xét hai tam giac vuong MKA va NHC, co:
1 1
AM=CN (=—AB=—AC
( 2 2 ) 0,5

£ZMAK = ZNHC (cung phu voi £AMC)
Suy ra AMKA = ANCH (canh huyén, géc nhon)
— KA = HC (hai canh tuong tng) (1) 0,25
- Chimg minh dugc A AQN = A CHN (canh huyén, goc nhon) 0,25
= AQ = CH (hai canh tuong ing) (2) 0,25
Tu (1) va (2) ta suy ra KA = HC = AQ. 0,25
- Chtng minh dugc A AKH = A AQH (canh huyén, canh géc vudng) 0,25
Suy ra ZAHQ = ZAHK = 45°

0,25

Do d6 ZAHC = ZAHQ + £ZQHC =45°+90° = 135°.




Xét AAHC vaA BKA co:
AC=AB; HC=AK

/BAK = ZHCA (cung phu véi £ AMC). 0,25
Suy ra: AAHC = ABKA (c.g.c)
= ~ BKA = Z/AHC = 135°, 0,25
2. Xét ABKA va ABKH c6
AK =KH (vi tor giac AKHQ 14 hinh vuong). 0.75
ZBKH =360~ Z/AKH - ZAKB = 135"= ~ZAKB. ’
BK 1a canh chung.
Suy ra ABKA = ABKH (c.g.c).
— AB = BH (hai canh tuong iing) = A AHB can tai B. 0,25
Ta c6: «MHE = ~HCA (2 goc dong vi, EH//AC vi ciing vudng goc voi
AB).
/HCA = Z/KAB (AAHC = ABKA) 0,75
Z/KAB = /KHB (ABKA = ABKH)
Suy ra /MHE = Z/KHB
— HM Ia tia phan gidc cua géc BHE. 0,25
B
0,25
Goi H; 1a diém sao cho AC 1a duong trung truc cua HH;, H 1a diém
sao cho CB la duong trung truc cua HH»
Ta c6 Hy, H, ¢6 dinh, d6 dai doan thang H,H, khéng doi.
Vi moi diem I trén tia AC, moi diém J trén tia CB ta ludn c6
IH = IH,, JH = JH, (AC la duong trung truc cua HH,, CB la duong | 0,25
trung truc cua HH»)
Do d6 chu vi tam giac HJI la:
0,5
(6 =/H+JH+IJ=H/I+1J+JH,2HH,= (6 > H.H,
Dau “=" xay ra khi va chi khi I la giao diem ctua HiH: v6i AC, J 1a giao 025
diém cua HH> vo1 CB (cac diém Hy, I, J, H, thang hang). ’
Vay khi I 13 giao diém cua HiH, voi AC, J 13 giao diém ctia HiH, voi | 0,25




CB thi tam giac HJI c6 chu vi bé nhat.
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1 1
*YVoéin>1,taco n3 > n(n+1)(n+2)

5. A > ! + 1 + 1
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A>L (2)

3 65
Vay 0,25

Tir (1) va (2) ta c6 diéu phai ching minh.

Luuy:

- Cau IV: Néu thi sinh khong v& hinh hodc v& sai hinh thi khong chdm diém.
- biém bai thi lam tron dén 0,25.

- Néu thi sinh 1am cach khac ma dung thi van cho diém toi da.




