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PHONG GIAO DUC VA PAO TAO PE THI HQC SINH GIOI CAP TRUONG
VINH YEN NAM HOC 2022-2023
Maén thi: TOAN 7
PE CHINH THUC Thoi gian: 120 phiit (khdng ké thoi gian giaodé)

(Pé thi gom ¢6 01 trang)
Cau 1. (4 diém)

. 21235 4092 510473555 492
A \ _ - - 2 i
(22 0 gtaS (1257 S
a) Thuc hién phép tinh:
b) Tinh §=2"-2" 42" 4272
1 2 3 2009 -
—t =t =T..1 =T o
c¢) Chung to: 3 3 3 3
Céu 2. (4 diém)
ath—c bhic—a ctra—b
a) Choa,b,claba s6 thuc khac 0, thoa mén : C u h va atb+c #0

. B:(1+2j[1+ﬁj[l+£j
Hay tinh gi4 tri cua biéu thuc: a c bJ.

b) Ba lép 7A, 7B, 7C cung mua mot ) g01 tam tur thién, lic dau sd g61 tam du dinh chia cho ba 16p
ti 1€ vdi 5,6,7 nhung sau do chia theo ti 1€ 4,5,6 nén c6 mot 16p nhan nhiéu hon dy dinh 4 g61. Tinh
tong s6 goi tim ma ba 16p da mua.

C20017x 4 2018y -2019z

=
. . , M Tve—=201874 2 -
¢) Cho ba sb x,y, z ti 1& véi 3,4,5. Tinh 20017 = 2018+ 2019z
Cau 3. (4 diém)
) i |20 =2+ |20 - 2013 )
a) Tim gid tri nho nhat cua biéu thic A = voi x 1a s6 nguyén.

"4+ 1"+ =TV

b) Tim nghiém nguyén duong cua phuong trinh . -
Céu 4. (6 diém)

Cho tam gidc ABC c6 AB < AC. Trén tia ddi cua tia CA léy diém D sao cho CD = AB. Goi P,Qla
trung diém ctia AD, BC, va I 1a giao diém cac duong vudng goc véi AD va BC tai P va Q.

a) Chung minh AAIB = ADIC

b) Chtirng minh Al 1a tia phan giac cta goc BAC.

1
AE==AD
c) K¢ IE vuong goc voi AB, chung minh 2

Céu 5. (2 diém) Cho biét xyz=1

Tinh gia trj A= *" V" I yztp+l az+z+l
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PAP AN DE THI HQC SINH GIOI CAP TRUONG

VINH YEN NAM HQC 2022-2023
Mbén thi: TOAN 7
PE CHINH THUC ( Ddp én gom cé 03 trang)
Ciu Phin Noi dung Diém
a 1”.3 5 __]_"_LII'-: _;'I I_a.-.,-' _ 15‘-_4@.‘:
2d A= = = ~ -
Cau 1 (2°.3) 0 (1257) +5°.14
(4d1ém) jl.fz‘-_jl.‘._z- _{"_'.'_-"_5 .-.
TRy FTsaT 0.5
_ 2033 shT(1- ) 0.5
253(3+41) I (1427)
B e ) I s ( I 1
234 579 0 32
b S =(-3)+(-3)" + (-3)*+(-3)*+...+ (-3)*". 0.5
24 | 238 = (-3).[(-3)™H(-3)+H(-3)* + ... +(-3)""] 05
= (-3)'+ (-3)*+ ... H(-3)""] '
23S — S =[(-3)" + (-3)*+...+(-3)*"-(3)"-(-3)"-...-(-3)*". 0.5
4S8 = (-3)™°-1.
3) . - A 0.5
(=3 -1 37— I-5
g = -4 = 4 4
+Vi atb+tc #0 o
a Theo tinh chat day ti s6 bang nhau ,ta co:
1,5d , , :
grnme_fprema_ cram " gyb-ctbtc—atcta-b 0.5
Cau 2 ¢ ¥ h o = atb+c =1
(4diém) a+b—c_'_1=b+c—a+1=c+a—b+1 05
ma ¢ a b =2 :
atb_b+c_cta 0.5
= ¢ a b =)
[1+éj[1+£j(l+ ] (b+a)(c+a)(b+c)
Vay B = a c b a c b =8
b Goi tong sd goi tam 3 16p cuing mua 13 x ( x 13 sb tu nhién khac 0)
1,5d | S6 goi tam du dinh chia cho 3 16p 7A, 7B, 7C 11'1c dau lan luot la: a, b, ¢
a_b_c¢_at+b+c_ «x 5x x 7x
3a=—b— Tt 0.5
Ta cé: 5 6 7 18 18 18 18 3 18 (1)
S6 gbi tam sau d6 chia cho 3 16p lan luot la a’, b’, ¢, ta co:
a _b ¢ _a+b+c _ x a_4_xb_5_x_x . 6x
4 5 6 15 15 15 15 3° 15 () 05
So sanh (1) va (2) ta co: a>a’; b=b’; ¢ < ¢’ nén 16p 7C nhan nhiéu hon '
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lic dau
Ox X 4 X 4 =360 05
Vay: ¢’ —c=4hay 15 18 90 :
1Cd Viy sb goi tim 3 16p d3 mua 13 360 goi.
Sz—6v  b6x—4z 4y ->5x
- - - : 0.5
™ 4 3 6
20z—-24y  30x—-20z 24y -30x
= 6 23 36
=>10z=12y = 15)2 " 0.5
x vy z 3x 2y iz
=4 5 6=12 10 30 y33x_2y+52=96
Gidiratadugcx=12;y=15;z=18
. A= =2+ 22013 = - 2] +[2013- 24 0>
2d 1) Ta co:
Ciu 3 > [2x =2+ 2013-2x|=2011 0.5
(4 diém) 0.5
"‘|.._"‘|'|I["‘|l’]]}_"‘|..'| .'-'*r]-'"x]'.'.' — jﬂ]}
) . [—.'n =M< F A= — - A = 2 0’5
Dau “=" xdy ra khi
KL:........
b , < < <
2d | 2)Vixy,znguyénduongnéntagiastl ~ x y z 0.25
0.5
LRI 11 1 3
Theobairal= Y2 + W + zx < x° 47 4x° = ¥
=x’=3=>x=1
. I+yv+z=yz
Thay vao dau bai ta co =y-yz+1+z=0
= y(l1-2)- (1-2) +2 =0 0.5
0.25
=> - - =
6-1) (z- 1) =2 02
THl:y-1=1=>y=2vaz-1=2=>z=3 0.25

TH2:y-1=2=>y=3vaz-1=1=>2z=2
Vay c6 hai cap nghi€p nguyén thoa man (1,2,3); (1,3,2)
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A
P
B C
Ciu 4 ] 0,3
(6 diém )
E
D
|
a TacoIB=1C,IA=1D 1
2d | Laic6é AB=CD (gt) 0,5
Do d6 AAIB = ADIC (c.c.c) 0,5
b CM: < DAI= <D 0,5
1,5d | AAIB = ADIC (cau a), suyra < BAI= <D 0,5
Do d6 < DAL= < BAL 0,5
Vay Al la tia phan giac cua goc BAC
c K¢ IE 1 AB, ta c6 AAIE = AAIP 0,5
=> AE=AP 7 0,5
2d | Ma AP =% AD (vi P la trung diém AD) 0,5
1
AE==-AD 0,5
Suy ra 2
Cau s X .Y ez
L2 =6
(2diém) xy+x+1 yz+y+1 xz+z+1 1
XZ Xz z {
1 Z+Z X) Ry z xz+z+]
=z g g =z _ xp= z + 1 0
_1 z+z z+1 = vz + =+ 1 1= z+ 1

Luu y .Hoc sinh cé cach giadi khac ding van cho diém toi da.

PHONG GD & BT DIEN CHAU  KY THI CHON HQC SINH GIOI TRUONG VONG 1
LIEN TRUONG THCS NAM HOQC 2022-2023

DE CHINH THUC MON THI: TOAN 7
Thoi gian lam bai: 120 phut (khong ké thoi gian giao dé)

Cau 1. (4,5 diém)
1. Tinh gi4 tri biéu thirc:
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——0,25+ =
I 3 5

{ 7
[ 04 ==+ ]; : ]

2022

2023

L | o] b

7 I me o=
b— == 575+ 07

11 0

| L4-
c)
Cau 2. (4,0 diém)

|_"|

4

_ F AR SR Ty
a) Tim x biét: ;

13y 145y 1+
b) Tim x, y biét: 12 54X

. A ‘A L T =023 =137
c) Tim s6 tu nhién x, y biét: Alx=2023) =23-3

Céu 3. (4,5 diém)
a) Cho p la s6 nguyén td 16n hon 3, biét p + 2 ciing 1a s6 nguyén td. Chiing t6 rang p +
1 chia hét cho 6.

x+1
p=_"

b) Tim sb nguyén x dé biéu thirc sau dat gia tr1 1on nhét, tim gid tri lon nhét do: Ix—2

¢) Mot truong THCS c6 ba 16p 7, tong sé hoc sinh hai 16p 7A, 7B 1a 85 em, Néu
chuyén 10 hoc sinh tir 16p 7A sang 16p 7C thi s6 hoc sinh ba 16p 7A, 7B, 7C ti 1&
thuan véi 7:8;9. Hoi luc dau mdi 16p c6 bao nhiéu hoc sinh?

Cau 4.(7,0 diém)

1. Cho tam giac ABC cén tai A. Trén canh BC lay diém D, trén tia dbi cia CB lay
diém E sao cho BD = CE. Cac dudng thang vudng goc v6i BC ké tir D va E cit AB va AC
lan luot & M va N. Ching minh rang:

a) BM =CN.

b) BC <MN.

¢) Puong thang vudng goc véi MN tai giao diém cia MN va BC ludn ludn di qua mot
diém c6 dinh khi D thay d6i trén canh BC

2. Cho tam gidc ABC c6 goc B bang 45° , goc C bang 120°. Trén tia ddi cua tia CB

ldy diém D sao cho CD = 2CB . Tinh goc ADB

HET
Gidm thi khong giai thich gi thém
Hova ten thi SinA............oooeeeeeeiiiiiieeeeeiiieeeeeeeeee, SBD..............
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HUONG DAN CHAM PE THI HQC SINH TRUONG MON TOAN LOP 7
NAM HQC 2022-2023
( Huong ddan cham nay co 04 trang )

Cau| Y Noi dung Piém
1
4,5
d
’z_z+3 |_|+| \ 0,5
15 9 113 4 5 | 2022
71,7 T T 72023
L5 9 11 6§ 10y
& I 111 0,5
2 —— =+ — _—t—
B “[5 9+||J_ [3 4%;‘}2022
Tl |‘?|||W‘2023
'*’H‘—+—] ?[“‘*E
W L g II/' ‘-"-L3 4 ..p/'/l
2 a
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40 | L0 ||-2[37 437 =994 23 43 =99 0.25
d s 3724 3%) =99 0.25
= 3 11=99< 3 =9 x=2 0.5
b 143y 145y 1+%y 15
1,5 b) Timx,ybiét: 125X 4
Ap dung tinh chit diy ty s6 bang nhau ta co:
13y 15y 1+ 1+ 7-1-5y 2y 1+5y-1-3y 2
12 5X ax 4x — 5% —X 5X 12 5x-12 | 0,5
2y 2y
>~y Sx-12
TH1: y = 0, thay vao=> khong thoa man 0,5
THD: V= 0= —1=5% 126 x=2
1+3y 2y
Thay x = 2 vao trén ta dugc: 12 -2
-l
=>1+ 3y =-12y=>y= 15
-1 ‘ 0,5
Vay x =2,y = 15 thoa min dé bai.
€ | ¢) Tim sb ty nhién x, y biét: "~ 202317 =230 L3
1,5 Vix, y la céc sb tw nhién nén ¥ ~2923)° v 13 c4c s chinh phuong 0,5
nén kh@l’lg Am nén 23— =23 = 0= T(x—2023) =23
(r—2023) =0 [ r=2023 0.5
Do dg L (r—2023)° =1 T x=2024
+ V61 x = 2023 thi khong c6 gia tri cua y ty nhién théa man. 0.25
+Véix =2024 thi \ =10= =4,
Vay (x;y) =(2024:4) 0.25
3 a | a) Cho p la s6 nguyén t5 16n hon 3. Biét p + 2 ciing 14 s6 nguyén t6. | 1,5
4,5 | 1,5 | Ching to rang p + 1 chia hét cho 6.
d Vi p 1a s6 nguyén t6 16n hon 3 nén p 1é, do d6 p + 1 chan 0,5
=P+ 2 1)
Ciing do p 12 s6 nguyén t6 16n hon 3 nénp =3k + 1 hodcp=3k+2 | 025
(ke N)
0,25

Néup=3k+1thip+2=3k+3=3(k+1) 3

=>p + 2 khong 1a s6 nguyén t6 nén p = 3k + 1 khong xay ra.
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Dodop=3k+2 =p+1=3k+3=3k+)'3 (2 0.25
Vi(2;3)=1néntr(1)va@)taco(p+1):6 0,25
b | b) Tim s nguyén x dé biéu thirc sau dat gia tri 10n nhat, im gia trj 16n | 1.5
1,5 :
’ po +1
nhat do: 2y=2,
poXtl _(-D+2 12 0.5
T2-2 2Ax-1) 2 x|
, Fmax = - WAX = , 0.5
Dé X-1 x-1>0 va nho nhat (x nguyén) < ¥ =2
F‘m;i.‘t;=]—- 2—='—1'._‘> =2 0.5
2 2-1 2
b | ¢) Mot trudng THCS ¢6 ba 16p 7, tong s0 hoc sinh hai 16p 7A, 7B 1a
1.5 | 85 em, Néu chuyén 10 hoc sinh tur 16p 7A sang 16p 7C thi s6 hoc
™ | sinh ba l6p 7A, 7B, 7C ti 1€ thuén vai 7:8;9. Hoi lic dau moi 16p ¢6 | 1 5
. . —a
bao nhiéu hoc sinh?
Goi s0 hoc sinh cua 16p 7A, 7B, 7C lan luogt 1a x, y, z (hoc sinh)
( wIedN x=10 025
Theo bai ra taco ¥+ =5 (1) 0.25
Néu chuyén 10 hoc sinh tir 16p 7A sang 16p 7C thi s6 hoc sinh ba
l6p 7A, 7B, 7C ti 1¢ thuan véi 7;8;9 nén ta co: 0,25
=10y 410
78 9 ()
Ap dung tinh chét diy ti s6 bang nhau ta c6: 0,25
x=10 _p =410 (x=10)+p 85-10
7 8 9 7+8 15
Suy ra =41 =4%2=35(Théa man diéu kién) 0.25
Vay s6 hoc sinh cua 16p 7A, 7B, 7C lan luot 1a 45, 40, 35 hoc sinh. 0,25
4 1. Cho tam giac ABC can tai A. Trén canh BC lay diém D, trén tia | 6,0
7,0 doi cua CB lay di€m E sao cho BD = CE. Cac dudng thang vudng
d gbc voi BC ké tr D va E cat AB va AC lan lugt & M va N. Chung

minh rang:
a) BM =CN.
b) BC < MN.

¢) Puong thang vudng goc voi MN tai giao diém ctia MN va
BC luén ludn di qua mot diém cd dinh khi D thay d6i trén
canh BC
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a | Xét AMDB va ANEC co:
2,0 | MDB= NEC(=90") 0.5
BD = CE (gt) 0.25
MBD = NCE(= ACB) 0.75
=>AMDB = ANEC (g.c.g)=> BM = CN (hai canh tuong ing) 0.5
b | Taco BC=BD+DC; DE=DC+CE, ma BD=CE(gt) 1.0
2.0 =>BC=DE
" | Goil la giao diém ctia MN va BC ta ¢c6 DE=DI+IE<MI+IN=MN (quan hé | 7.0
gitta duong vudng goc va duong xi€én)=>BC<MN (3)
¢ | Goi H 13 chan dudng vudng goc ké tir A xubng BC.
2.0 => AH vura 1a duong cao vura 1a duong phén gidc ctua tam gidc can ABC.
0,25
Goi O 1a giao diém ctia AH véi duong thang vudng goc vai MN ké tir I. 0.25
AOAB = AOAC (c.g.c) ’
= OBA =0CA (¢cap goc twong ng) (*)
= OC = OB (c@p canh tuong tng) (1) 0,25
AMDI = ANEI (g.c.g) 0.25
= IM =IN (cap canh twong ung) (2) ’
AOIM = AOIN (c.g.c) 0.25
— OM = ON (cap canh tuong trng) (3) ’
Tu (1), (2) va (3)=> AOBM = AOCN (c.c.c)
" - 0,25
= OBM =0CN (cap goc twong tng) (**)
Tir (%) va (**) suy ra OCA =0CN=90° do d6 OC L AC. 0.25
=> diém O c6 dinh. Vay duong thang vudng goc voi MN tai giao diém
ctia MN va BC ludn ludn di qua mét diém cb dinh khi D thay doi trén 0,25
canh BC
2. Cho tam giac ABC c6 goc B bang 45° , goc C bang 120°. Trén tia | 1.0

d6i cua tia CB lay diém D sao cho CD = 2CB . Tinh goc ADB
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2. A
1,0
d
B C D
Ki DH Vu«ng géc Vil AC VX ACD = |:‘I[]I = DA = 3[]|
cD
T d6 chimg minh dugc CH= 2 = CH=BC 0,5
My ABH =15 p*n tam gi,c AHB c¢©n t'i H
Do ®3 tam gi,c AHD vu«ng c©On t'i H
VEy 4DB =45 1300 =75 ADB = 45°+30°=75" 0,5

- Néu hoc sinh khéng vé hinh bai 4 hodc vé sai thi khéng cham bai 4.
- Néu hoc sinh lam cdch khdc diing thi van cho diém twong irng voi tirng phan.
PHONG GD & PT THANH PHO PE KHAO SAT HQC SINH GIOI
TRUONG THCS TRAN LAM NAM HQC: 2021- 2022
MON : TOAN 7
Thoi gian lam bai : 120 phiit ( khéng ké giao dé)

Bai 1(4,0 diém)

7x- 8 §
Cho biéu thirc: A= 2¢X- 3 y4ix* 2
1
: . T3
1. Tinh gia tri ciia bi€u thurc A biét -2=-1

2. Tim céc gia tri nguyén ciia x dé biéu thirc A ¢6 gia tri 16n nhat. Tim gid tri 16n nhat
do.

Bai 2 ( 4,0 diém)

1. Tim x ; y; z théa man cac diéu kién sau:

6x- &z 5z- 6y dy- 5
5 = 4 = 6 va3x-2y+5z=9

2. Lop 7A c6 52 hoc sinh chia 1am ba t6. Néu t6 mot b6t di 1 hoc sinh, t6 hai bot di 2
hoc sinh, t6 ba thém vao 3 hoc sinh thi s6 hoc sinh t6 mot, hai, ba ti 16 nghich voi 3;4;2.
Tim s6 hoc sinh ctia mdi to.
Bai 3(4,0 diém)

Cho ham sb y = m|x| + 2x ( Vi m 1a hang s6 cho trudc).
1
1. Xac dinh m biét d6 thi ham s6 di qua diém A(  2;1).
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2. V& d6 thi ham s6 v6i m vira tim dugc.
Bai 4(6,0 diem) ‘ q
Cho tam giac ABC vuong can tai A. Goi M,N lan luot 1a trung diém ctia AB,AC. Ké NH
vudng goc CM tai H, HE vudng géc AB tai E, AK vuong goc CM tai K, AQ vudng goc
HN tai Q.
1. Tinh BKH ?
2. Ching minh tam giac ABH cén.

3. Chirg minh HM 14 phan giac cuaBHE |

Bai 5(2,0 diém) ‘
Tu mét diém I tuy y trong tam giac ABC ké IM, IN, IP lan luot vudng goc voi BC, CA,
AB. Ching minh rang : AN* + BP? + CM* = AP> + BM* + CN*

--------- Hét---------
Hovaténthisinh............cccccoviiiiiiiiiiii, SO bao danh.........ocvevee....
PHONG GD & PT THANH PHO BIEU PIEM CHAM MON: TOAN 7

TRUONG THCS TRAN LAM HQC SINH GIOI THANH PHO
NAM HOC : 2021- 2022
Bai 1(4,0 diém)
Ix- 8 3
Cho biéu thtre: A= 2X- 3 véix* 2
1
X+ 3
1. Tinh gi tri ctia bi€u thuc A biét -2=-1

2. Tim céc gia tri nguyén ciia x dé biéu thirc A c¢6 gia tri 16n nhat. Tim gid tri 16n nhat

Ciu Pap an Piém
X + } X + 1‘ 0.25
3 - 2 = _1 => 3 = 1 ’
2 4 0,25
=> x = 3 hoac x = 3
] 2 3 0,75
Véix = 3 thoa mén diéu kién x* 2 thay vao biéu thic A tinh
duogc A=2
4 ‘ 3 7 0,75
Vé&ix= 3thdéa man diéu kién x* 2thay vao biéu thirc A tinh
52
dugc A =17
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7 21 5
-8 I 8FS 5 3
A= 2x- 3 = 2x- 3 —24+2- 3 0.5
>
2 0,25
A 16n nhat khi 2¢- 3 16n nhat
2 >
_2 ’ ’ , 0.5
2X- 3 16n nhat khi (2x — 3) 14 s6 nguyén duong nhd nhat 0,25
Vay2x -3 =1 =>x=2
5
z s 5 0,25
Thay x=2 vao biéu thtc A= 2 2X- 3=¢6 7 0,25
KL : Vi gia tri nguyén x= 2 gia tri 16n nhat cua biéu thirc A
bang 6

Bai 2 (4,0 diém)
1. Tim x ; y; z théa man cac diéu kién sau:
6x- 4z 52z- ey dy- 5x
5 = 4 = 6 va3x-2y+5z=96
2. Lop 7A c6 52 hoc sinh chia 1am ba t6. Néu t6 mot b6t di 1 hoc sinh, t6 hai b6t di 2
hoc sinh, t6 ba thém vao 3 hoc sinh thi s6 hoc sinh t& mot, hai, ba ti 18 nghich voi 3;4;2.
Tim sb hoc sinh ctia mdi to.

Ciu Pap 4n Pi¢m
Gx- 4z _ 5z- & _ 4dy- 5x _ S6x- 42) _ 4{5z- 6y) _ 6dy- 5x)
5 4 6 2 16 3 |%
_30x- 2w _ 20~ 24y _ 24y - 30 0.5
25 16 36
_ 30¢- 202 +20p- Ay +24y- 3K _ 0.25
] 25+ 16+ 36
=> 6x =4z, 5z = 6y,4y = 5x 0,25
X_y_z_3Xx_2y_ oz _3X 2y+xz_ 9% _,
.4 5 6 12 10 30 12- 10+30 32 0.25
0,25

=>x=12; y=15; z=18

2 Goi s hoc sinh té mét, to hai ,td ba cua 16p 7A lan luot 1a X,y,z | 0,5
(x,y,z | N'; x,y,z < 52)

*Lop 7A ¢6 52 hoc sinh =>x+y+z =52 0,25
*Néu t6 mot bt di 1 hoc sinh, t6 hai bt di 2 hoc sinh , t0ba | 55
thém vao 3 hoc sinh thi s6 hoc sinh t6 mdt ,hai, ba ti 1€ nghich
voi 3:4;2.
Nén ta c6 3.( x-1) =4.(y-2) = 2.(z+3) 0,25
3x-1) dy-2 2Az+3) _x-1_ y-2 z+3

2 12 1z 4 3 6 0>
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X+ty+z _ E _4
= 13 13
=> x = 17,y= 14, z= 21 (Thoa man diéu kién) 0.25
Bai 3(4,0 diém) o
Cho ham s0 y = m|x| + 2x ( V61 m 1a hang so cho trude).
1
1. Xéac dinh m biét do thj ham s6 di qua diém A(  2;1).
2. V€ do6 thi ham s6 vo1 m vira tim duoc.
Cau Pap an Piém
1
X4c dinh m biét db thi ham s6 di qua didm A( 2; 1). 0.75
1 1 0,25
I | Vido thi ham s6 di quadiém A(  2;1),thayx= 2,y=1vao
.
cong thirc ta co: I=m.| 2H+2.( 2) =>.=>m=4 0,25
2 V61 m =4 ham s6 c6 dang y = 4.[x| + 2x
=>y =4x+2x = 6x voi x° 0;y=-4x+2x=-2x voix£0 0.5
* Ve dd thi ham s6 y= 6x voix® 0 0.5
- b6 thi ham s6 di qua goc toa d6 O(0;0) , ’
-Cho x=1=>y=6=>diém B(1; 6) | d6 thi ham s6
0,5

* V& dd thi ham s y=- 2x véi x£ 0
- B6 thi ham s6 di qua goc toa do O(0;0) ,
-Chox=-1=>y=2=>C(-1;2)! d6 thi ham so
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(XSO) i 0725

@)
<

KL: Vay dths 14 tp hop cac diém | tia OB, OC nhu hinh v&.

Bai 4(6,0 diém)

Cho tam gidc ABC vuong can tai A. Goi M,N lan luot 1a trung diém cua AB,AC. K& NH
vuong goc CM tai H, HE vudng géc AB tai E, AK vuong goc CM tai K, AQ vudng goc
HN tai Q.

1. Tinh BKH ?
2. Ching minh tam giac ABH cén.

3. Chirmg minh HM 1a phan giac caaBHE |

Cau Dap an Piem

VI hxnh, ghi GT- KL ®6ng

I | C/m DAKM =D AQND (ch+ gn) => AQ = AK 0,5
DAQH=DHKA (gcg) =>AQ=KH 0,5
—> AQ=KH 05

=> D AKH vuéng can tai K =>AHK =45° =AKH
C/m D AHC = D BKA( geg) =>AHC =AKB = 90" + 45° = 135° 025
BKH = AKB =>BKH =360° - 90° -135° = 135° 0,25

2 | C/m DBKA =DBKH (cgc)=>BA=BH=>DBAHcantaiB |2
3 | Tam giac vudong AEI va tam gidc vuéng HKI co:
AIE =KIH ( ddinh) 82
=> EAl = KHI ’
Ma BAK = BHK ( hai gc tuong tng) 0,5

=> BHK = KHI _ tia HM nam giita hai tia HA va HB nén HM la

0,5
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tia phan giac cia AHB

Bai 5(2,0 diém) ‘
Tu mot diém I tuy y trong tam giac ABC ké IM, IN, IP lan luot vudng goc voi BC, CA,
AB. Chirng minh rang : AN® + BP> + CM? = AP> + BM® + CN?

Bai §
2,0diém A
o N
|
B 5 C
M
Ap dung dinh 1i Pitago vao tam giac vuéng NIA va NIC ta
co:
AN? = AP - IN% CN? = IC? - IN? 0,5
—> CN’— AN>=IC?-AP (1) 0,5
Tuong tu ta co : AP~ BP>= AP—1B® (2) 0,25
MB?-CM?=IB? - IC? (3) 0,25
Tu (1) (2) (3) => AN? + BP? +CM? = AP+ BM*+CN? 0,5
Luu y - Néu hoc sinh ¢6 cdch lam khdc ding van cho diém toi da.
Phfing gi o doc vp ®po kii thi hic sinh giai cEp tréng
t'o n"m hic 2022 - 2023
- ~ M«n: to,n — khéi 7
T O RADE Théi gian lum byi: 120 phot (kh«ng kO théi gian giao
i i ®0)
®0 Bul
Cau 1: (4 diém)
1.Tinh bang cach hop li:
o 1 1 1 L
100 100,99 9998 9897 32 21

U n

Chitng minh ring: 2d - 3b 2e-3d
(gia thiét cac ti 1& thirc déu co nghia)

a
2. Cho ti 18 thie: P

uigeli.xyz Trang 15



Cau2: (4 diém)

x—1 x-2

uigeli.xyz

-3 x-4

1 = }
1. Tim Xbiét 2022 2021 2020 2019

Tinh gia tri cua da thuc

Ciau 3: (4 diém)
1. Tim hai s6 nguyén td a va b biét:  2a’—b?>=2.(4a - b)
2. Cho a, b 1a cac sb6 nguyén duong sao cho 4+9 va b+ 2011 chia hét cho 6. Chung minh
rang 4" +a@+D chia hét cho 6.
Cau 4: (1 diém)
Cho %b:¢13 do dai ba canh ctia mot tam giac
Chtng minh rang: a> + b% + ¢ < 2(ab + bc + ca)

Ciu 5: (5 diém) Cho tam giac 4BC can tai A va c6 ca ba goc déu 1a goc nhon
1.Vé phia ngoai cuia tam giac vé& tam giac 4BE vudng can ¢ B. Goi H 1a trung diém BC,

trén tia ddi cua tia 4H lay diém I sao cho 4/ =BC.Chting minh hai tam giac 4Bl va BEC

bang nhau va B/ LCE

2.Phan giac cua cac goc

2. Cho da thuc A [ )= o

ABC,BDC cat AC,BC 13n luot tai

20237 120237 2202307 4L 20230 — 1

A(x)

taj ¥ =2022

BD :lMN

BC tai N. Chirng minh

2

Ciu 6: (2 diém) Tim tat ca cac sé nguyén duong n dé:
A =2"+ 3"+ 4" 3 mot s6 chinh phuong.

Hing dEn chEm m«n to,n khéi 7

D.M.phan giac ciia gbc BDA cit

A . Biéu
Cau Dap an didm
1 1.Tinh bang cach hop li:
4
dieém)
0,5
0,5
0,5
0,5

uigeli.xyz
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l l l l l

[.114 = — — — e —
' 00 10099 9998 9897 32 21
I 1 1 l 1 [
A= = } 1 b b— |
(OO0 L 10099 9998 9897 32 2.1
| Co l | l l \
A=— | —4 TR 1 } |
(oo V1.2 2.3 9795 9599 99100
. 0,5
A [ i l l 1 | l l l l { l l ’
oo o2 2 3 7 "97795 98 99 99 100 )
oL (L9 1
[O0 L 00, 50
. 0,5
a_ ¢ a b 2a 3b
2. Gia thiét cac ti 18 thirc déu c6 nghia, tr & d ¢ d  2c¢ 3d
Ap dung tinh chat day ti so bang nhau, ta co:
2a 3 2a+2c 2a-3 _ 2a+3b 2c+3d
20 3d 2e+3d 20-3d  2a-3b 2c-3d
a_c¢ 2a+3% 20+ 3d
Vay: néu b d thi 2a-3b 2c-3d
1 x—1+x—2 x—3+x—4
* 2022 ' 2021 2020 2019
x—1 x—2 —4
g 2022 1+ 2021 1= 2020 2019 -1 0.5
x—2023 x—2023 x—2023 x—2023 ’
g 2022 + 2021 2020 + 2019 ’
) ) ) 0,25
g (X N 2023)( 2022 + 2021_ 2020 ~ 2019) =0 0.5
1 1 1 i
Do 5050 ™ 20017 2020 2019 khac 0 095
nén x- 2023=0 =>x=2023 ’
, | Vay x=2023
@ |5 Cho da thie A(F)= 1" =2023¢" 120237 220237 11 2023x- 1|
diém) A(x)
Tinh gizi tri cia da thl'rc tai v=2022, 0,5
‘4[:.1.}: i 202 ’1[‘]’1’1 \ ]} 23 . ’1[‘]’1’1 ) ]} "If]"‘l"‘l \ ]}.".':I:I - [1[-]11 ; ]}.".'_]
Thay *=2022 vao biéu thic trén co: 0.5
A |:'.}= X —|: XA ]}_'.," 4 [ A ]}_'.," B —[ XA ]}_'.," B |:'. 1 ]}.,—] 0,5
A |:'.}= .'-.': 2y .'-.':I: _._"_:I:: , .'-.': R _'.,':':' —.'-.':I:I — 2o 4 ._"_: fv—1
A(x)=x-1
Thi
. 4["1[']’1’1}="I|"]"I"I_]="Il’]"l] 0325
Tai ¥=2022 thi A(2022)=2022-1=202 0,25

Vay: A = 2021
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1. Tim s6 nguyén t6 a va b biét: 2a° —b*=2.(4a-b)
Ta c6 VP =2.(4a - b) la sb chin

Nén VT = 2a* — b’ 13 sb chin 8’;2
Ma 22’1 s6 chin nén b phai 1a s6 chin 0.5
Ma b 1a s6 nguyén t6 nén b =2
Tir @6 ta co: 2a° —8a =0 0,5
Suyraa=0;a=-2,a=2
Ma a 1a s6 nguyén té nén a =2 8’32
Vay a=b=2 ’

3

dig:n) 2. Cho a, b 1a cac s6 nguyén duong sao cho ¢+9 va b+ 2011 chia hét cho 6.
Chirng minh rang 4' + @ +) chia hét cho 6.
Ta c6: a 1a s6 nguyén duong nén 4° chia cho 3 du 1 = 4" +2 chia hét cho 3 8:32
Ma chia hét cho 2
Suy ra: 4 +2 chia hét cho 6 vi (23)=1 8’25
Vi 4" +2;a+9;b+2011: 2022 chia hét cho 6 O:5
=4 +a+hb=4"+2+a+11+bh+2009 -2022:6
Vay v6i a, b 1a s6 nguyén duong sao cho ¢+9 va b+ 2011 chia hét cho 6 thi 0,25
4" +a+b chia hét cho 6.
2. Cho %"-€1a d¢ dai ba canh ciia mot tam gidc
Chirng minh riang: a> + b? + ¢? < 2(ab + be + ca)

Theo BDT tam giéc ta c6: a + b > ¢ Suy ra ac + bc > ¢? 0,25
Tuong tu: b+ ¢ >a Suy ra ab + ac > a’

4 ¢ +a>b Suyrabc+ab>b’ 0,5

a | Nen: a’+b*+ ¢’ <2(ab + bc + ca) 0,25

diem)
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B HM

1) 1 Xéthai tam gidc 41Bva BCE ¢4: A1 =BC ;BE=BA

F

Géc MB1a gbe ngoai ciia ABH nén: IAB ='ABH +'AHB ='ABH +90"

Ta c6: EBC =EBA+4BC =YBC+90° = 4B =EBC

Do d6: A4BI =ABEC(c.g.c)
Do AA4BI = ABEC = 4IB = BCE

Trong tam gidc vudng /HB vudng tai H co: AIB +BH =90°
Do do: BCE +tBH =90°

Vay CEvudng goc voi Bl

2) 2. Do tinh chit ctia duwong phén giac, ta co: PM L DN
Goi F 1a trung diém ctia MN.Ta c6: FM =FD=FN

Tam giac £DM can tai F nén FMD = MDF

FMD = MBD + BDM (g6c ngoai cua tam giac)

-MBD+bM = MBD=EDF (1)

Ta co: MCD=EDF +EFD (2)

Wcp =2MBD 3)

Do tam gidc 4BC cin tai A nén
Tir (1), (2), (3)= MBD = DFC hay tam giac DBF can tai D.

0,5

0,5

0,5

0,5

0,5

0,5

0,5

0,5

0,5
0,5
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BD =DF =1MN
Do d6: 2

Tim tat ci cic s6 nguyén dwong n dé:
A =2"+ 3"+ 4" 1a mét so0 chinh phuong.
Ta xét cac truong hop sau:
TH1: Néun =1 thi B =9 thoa min
TH2: xétn > 1 thi 2">2 nén 2"+ 4" chia hét cho 4.

6 | Ma mot s6 chinh phuong chia cho 4 thi du 0 hoac 1
.(;2 Do (3,4) = 1 nén dé A 1a sb chinh phuong thi 3" phai chia 4 du 1

diém) | Nen n 1a s6 chan

Vi n 1a s6 chén thi n=2k ( k 1a s6 nguyén duong)
Khi d6: 2" = 2% =4* s& chia cho 3 du 1
Lai ¢6 3" chia hét cho 3
Nén: A=2"+3"+4"chiacho4 du2 (V6 1i)
Vi A 1a s6 chinh phuong thi chia cho 3 phéi du 0 hoic 1
Vay n=1 Thi A 14 sb chinh phuong

Ma 3" thi chia cho 4 ¢6 s6 du 1a 1 hay (-1) twong tng véi n chan hoic 1é.

0,5

0,5

0,5

0,5

0,5

PHONG GD&DT SON TINH DE THI HSG CAP TRUONG
TRUONG THCS TINH BAC _MON: TOAN 7
NAM HOQC 2022-2023

(Thoi gian lam bai: 120 phiit khéng ké thoi gian giao

dé)

10°.81-16.15°
A=—"""""
Cau 1. (2,0 diem) Rut gon bicu thirc sau: 4.075
_Jy_Z

X
Cau 2. (20a"zem) Tlmbasox y,zthéaman: 3 4 5 va 2x° "'2)’ -37° =—-100
4

Cau 3. (2,0 diém) Cho céc sO x, y thoa man (x - 2)* + (2y - 1) <0
Tinh gia tri cia biéu thirc M = 11x%y + 4x)°.

Cau 4. (4,0 dlem)
a) Tim tAt ca cac cap sO nguyén X, y sao cho: x - 2xy +2 y = 0.

b) Tim gia tri nhé nhat cia M~ =[x = 5[ +]x — 6] +]x +2020]
27—-2x

Caiu 5. (2,0 diém) Tim gia tri 16n nhat cta biéu thic 0 = 12=x  (véi x 1a s6 nguyén).

Ciu 6. (6,0 diém)
QOy

QO)’ hai doan thang AM va BN sao cho AM =B8N AM L Ox 3 BN L Oy
a) Chimg minh: OM = ON

uigeli.xyz Trang 20
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b) Chtrng minh AMB = BNA

¢) MN cit Ox tai E, MN cat Oy tai F. Goi I 1a giao diém ctia AN va BM. Chiing

minh OI 1a duong trung tryc cta la tam gidc cén.
Cau 7. (2 diém) Cho ba sé x, y, z thoa man 0<x<y<z<1l

X Z
LY

+ <2

Chimng minh: yz+1 xz+1 xy+1

Can bo coi thi khong giai thich gi thém!

Ho va tén thi sinh: ...........ccccooovevveeeennnnn. S6 bdo danh: ............. Phong thi: .......

PHONG GD&DT SON TINH
TRUONG THCS TINH BAC

Huwong din chung:

- Hoc sinh giai theo cach khac ma diing, ddm bao tinh 16gic, khoa hoc thi gidm khdo van

cho diém to1 da.

- Cau hinh hoc, hoc sinh khong vé hinh hoac v€ hinh sai phén nao khong chim diém phén

HUONG DAN CHAM
PE THI HSG CAP TRUONG
MON: TOAN 7
NAM HOQC 2022-2023

do.
Can Noi dung Diém
I0°.81-16.15 2%5% 32! 325
R 28,3 5 0,5
1 2*.3°.5%(5°.3°~1)  225-1
2d) - 235 - 23 0,5
224 27 14 0.5
=23 =2'3=3 0.5
2 X_y_z 0.5
2d) | Ty 3 4 5 tasuyra: 0,5
X_y'_ 2 _2x 2y2:322:2x2+2y2—322:—100:4
9 16 25 18 32 75 -25 —25
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i 0,5
{ [} { [}
X | |
Suy ra: ( Vi x, y, z cung dau) 0,5
KL: Cé hai bg (x; y; z) thoa man 1a : (6; 8 ;10) va (-6; -8;-10)
Vi(x-2)" 20;2Qy—1)*" 2 0 vdi moi x, y nén 0,25
(x-2)' +Q2y—-1D* = 0v6imoix,y. 0,25
Ma theo dé bai : (x -2)* + 2y —1)*" <0
3 [Suyra(x-2)*+Q2y-1)*" =0 0,25
@d) |Hay: (x-2)* =0va2y-1)** =0 0,25
1 0,25
suyrax=2,y= 2 0.25
Khi d¢ tinh dugc: M = 24. 0.5
a) Tim tt ca cc cip sO nguyén x, y sao cho: x - 2xy +2 y = 0.
Ta co:
X - 2xy + 2y =0.
=x(1-2y)+2y=0
= 2y-1)+x(1-2y)=-1 0,5
= (x-1)(1 -2y) =-1 ’
Taco:-1=1.(-1)
Ta c6 bang: 0,25
x-1 1 -1 0,75
1— | -1
2y
X 2 0 0,5
y [ 110 0,25
4 | Vay (x;y) €{(2:1);(0,0)}
(4d) b) Tim gia tri nho nhat ctia M~ e =]+ = 6] + |+ 2020 025
=|—al: 2 O V 4 N .
Ta cod .|a| [=alla|>0, “ Déu bang xay ra khi a=0;
oz a.¥a p, bang xdy ra khi @0 10
|_'.,'—_‘Tt| i |':1—.'n'| t |l. t jﬂjﬂ|
Vi |6—x|>6-x,Vx _|x—5|>0,Vx;|x+2020| > x +2020, Vx 0,25
Nén M2 6—x+0+x+2020,Vx =M >2026,Vx
- =0 (ERS 0,25

ey —5=10 a_ﬁl.'l.':_:' =5

04202020 |x=-2020

Dau bang xay ra
Vay GTNN cua M=2026 tai x=5
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27-2x 3 0.25
Tacd: Q=12-x =2+12-x
3 0,25
Suy ra Q 16n nhat khi 12=X [én nhat
3 0,25
, 12—y == <[]
* Neéu x > 12 thi 12-x
3 0,25
5 , 12-x>0= =0
* Néu x < 12 thi 12-x
(2d) 3
T 2 truong hop trén suy ra 12-X 16n nhat khi 12-x>0 0,25
3
Viphan s6 127X ¢6 tir va mau la cac s0 nguyén duong, tir khong doi nén phan 0.25
sO ¢ gia tri 1on nhat khi mau 1a s6 nguyén duong nho nhat. ’
Hay 12—x=1l=x=11 ) 025
Suy ra A c6 gia tri 1én nhat 1a 5 khi x =11 0’25
6 M
(6d)
0,5
N
a) Xét AOAM va AOBN
C6 OA = OB; AM = BN; O4AM =OBN 0,5
=> AOAM = AOBN (c.g.c)
=>OM =ON 0,5
b) Xét AOMB va A ONA 0,5
C6 OA = OB; OM = ON; MOB =NOA4 0.5
A OMB = A ONA (c.g.c)
=> MB = NA 0.5
Chtrng minh A AMB = ABNA (c.c.c) ’
— AMB = BN 0,5
¢) Theo cau b c6 AIAB can tai I = IA = IB 0,5
=> A OIA = AOIB (c.c.c)
0,5

= EOI = FOI
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Chirng minh dugc A OEM = A OFN (g.c.g)
=> OE = OF

0,5
=> A QIE = AOIF (c.g.c)=>IE=1IF
0,5
0,5
Vio<x<y<z<1=x-1<£0,y-1<0=(x-1)(y-1)=0
=>xy+ 1 2x+y=\M(1xy+] < \f(1,xty = \f(zxy+] < \f(z,x+y 0.5
(D) ’
Ching minh tuong tu : \f(x,yz+1 <\Mf(x,y+z (2) ;\Mf(y,xz+1 <\f(yxtz  (3) 0,5
Cong ting vé cua (1) (2) 3)tacod :
\f(X,yz+1 + \f(y,xz+1 + \f(z,xy+1 < \f(x,y+z + \f(y,x+z + \f(z,x+y  (4) 0.5
Ma \M(x,y+z < \f(x+x,x+y+z = \f(x,y+z < M(2x,x+y+z
( 211) Chimng minh tuong ty \f(y,x+z < \M(2y,x+y+z ; \f(z,x+ty < \f(2z,x+y+z
= \f(x,ytz + \f(y,xtz +\f(z,x+ty < \f(xtytz<2 (5)
Tu (4) (5) = dpem
0,5
---------- |3 [/ —
w o S9SN/ | PE THI THAM KHAO DPE THI HQC SINH GIOI MON TOAN 7
%ﬁ_ E )2 PE SO 28 NAM HOC: 2022 — 2023
\ s T Théi gian 1Am bai: 150 phit
o P s\

Bai 1: (4,0 diém)
1) Thyc hién phép tinh sau:

235 49" 7.(-5)" ~25°49°
A= — — —— -

(2.3) +16737  (125.7) +(=5) .(-14)

a)
5 5 3003

155—?—]'—]-,1—1 = ]'—'i—ﬂ.kl'
5= 57 3 13 —7 E

403--—+ = ——0,2

b)
2) Tim gia tri cta biéu thitc P= 28a%b- 9ab’ véi a, b thoa man
(a _3)2022 +(3b +1)2024S O
Bai 2: (4,0 diém)

a c h—a~ h-u

1) Cho ¢ b Ching minh rang: @ ‘¢«
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1+3y 145y 1+ly

i 12 5X 4x
2) Tim x, y biét
3) Truong THCS CVA du dinh trao qua tét cho hoc sinh nghéo ba khoi 6; 7; 8 ti 1é
voi 3; 4; 5. nhung sau do vi s6 hoc sinh cac khdi dugc nhan qua thay ddi nén
chia lai ti 18 voi 2; 3; 4. Nhu vdy c¢6 mot khdi nhan dugce nhiéu hon so véi du
dinh 1a 1 xuat qua. Tinh tong sd xuat qua ma nha truong di phan chia cho céac
khi.
Bai 3: (4,0 diém)
1) Chox,y lacac 5O nguyén duong thoa man x>+ y? — x chia hét cho xy.
Chiing minh rang x la s6 chinh phuong
2) Tim cac cdp sO nguyén x, y thod man: x*+xy +3x+2y=1
Bai 4: (6,0 diém)
1) Cho tam gidc ABC c6 AB < AC. Goi M la trung diém cua BC, tir M ké dudng thang
vudng goc véi tia phan gidc cua goc BAC tai N va cit tia AB tai E va cit tia AC tai F.
Chtrng minh rang:

a) AE = AF;
b) BE = CF
2) Cho tam giac ABC co ABC=T700ACB=30" Tran canh AC ldy diém M sao cho

ABM =20" Trgn canh AB liy diém N sao cho ACN=10" Goi P 14 giao diém ctia BM va
CN. Chting minh rang MN = 2PM.

Bai 5: (2,0 dlem)

Cho cac sb khong am a, b, ¢ théa man : a +3¢ =2021 va a+2b =2022

Tim gia tri 16n nhat ciia biéu thirc P = a+ b +c.

w~  “\N\\\!/ | HUONG DAN CHAM DE HSG TOAN 7 NAM HQC 2022-2023
R oo
) R _’%
- vl A
Cau Y Noi dung Piém
Bai 1: Phan dé bai 4d
4d 1) Thuc hi¢n phép tinh sau:
w349 73(=5)" —25°49°
A= - e
) (2 3) +16°32  (125.7) +(=5) .(-14)
a
552055 3.3
5o 711 23 5 13
2 13 13 7 3
g3-2 -2 2 g2
b) 7 11 23 91 10
2) Tim gi4 tri ctia biéu thirc P= 28a’b- 9ab’ véi a, b thoa man
(a _3)2022 +(3b +1)2024£ 0
la 2 1:_1 . 1% g:' .-—Il._'. _3 1 _,.}_:l.: _].(-:]:
ld | 4=—"_ e i "(:} — ,_
(2°.3)7 +16°3% (125.7) +(=5) .(-14)
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LRk 412 o~ !
e e L S W 025
20323 T 32T
2735 3-1) sMTL(1-7
- m( 1z )+ 0 1( 1)
2273 ST(1+2)
5[0-71.(_6) 0.5
+ ot
5.9
3 3
-
15510 5.5 3.3 4 5(3._:_L+L] 3(1+'__1]
B 7 11 23 .5 13 o\ o010 23, L5 13 10 0.75
- 2 — h )
qo3-20 BB T o002 |3f3|—:—l+L .12
7011 23 91 1 . 7 11 23 > 13 10
_ 3 3 -34 0.25
13 13
Tacé : (a-3)* = 0 véi moia, (3b +1)'* =0 v6i moi b
suy ra (a -3)™% +(3b +1)**2 0 v6i moi a, b do d6 tir 0.5
(a -3)2 +(3b +1*< 0 suy ra (a -3 =0 va (3b +1)2* =0
! 0.5
suy ra a=3, b= 3
l
Thay a=3, b= 3 vao biéu thitc ta co:
1.0

28.3% i+ 9.3.(_—|] =—84+43=-51
3 3

S

P=28a%b- 9ab’ =

@t at ab_a{a+h]

i o o

—=—=¢ =uah T 3 12 - - T, 3
—_— hige T brab b(bia) a

i b Wi h hF—a b-a

= — = ._,_I=—_I =

Ty @+ i a + o il a te i

b —a’ _h-a 0.5
Vay a e ¥
* Piéu kién: x khac 0
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Id | - Ta thay y = 0 khong thoa man yéu cu dé bai. 0.25
- Néu y khac 0
Ap dung tinh chat day ti s6 bang nhau.
1+3y 1+5y 1+?y‘ 11?‘y‘ 1- 5’3! 2y 115’3{ 1-3y 2y
12 5X 4x 4x — 5X —X 5x-12  5x-12
2y 2y
. —x  5x—12
=>-x=5x-12 0.25
=>x = 2. Thay x = 2 vao day trén ta dugc.
1+ 3y _ i: . 0.25
12 -2
=>1+ 3y =-12y
=>1=-15y
-1 0.25
—>y=15
-1
Vay x=2, y= 15 thoa man
3. 3) G01 tong sO xuat qua ba khdi nhan duoc 1a x( xEN")
2¢ | SO xuét qua du dinh trao cho ba khoi 6, 7,8 1an lugt 1a a, b, ¢
E:E:[—_-:”I”I[_:L_"J-[f:—..l']:—ll.[:i.".- 0-75
(a,b.c EN') ta co: 3 4 5 3+4+5 12 4 3 12
S6 xuat qua sau do trao cho ba khoi 10p 6,7, 8 lan luot 1a m, n, p
J 1 0.5
non_p_minip
=_ _ = wn_—\n_—p_—..
(m, n, peN*)ta CO. 2 3 —]' 2 T 3 T —]' l";l I"} ) 3 I";l (‘2) 0'25
So sanh (1) va (2) ta c6 a>m, b=n, c<p nén khoi 8 nhan nhiéu hon lac
dau suy ra p-c =1
i— 2 rzle L =l r=30 0.5
suyra 7 ,]1 30 ) ) :
Vay s6 qua cua ba khoi 6, 7,8 1a 36 xuat.
Bai 3: Phan dé bai 4d
(4d) 1) Cho x, y 14 cac sb nguyen duong thoa mén x> + y* — x chia hét cho xy.
Ching minh rang: x la sO chinh phuong
2) Tim cac cdp sO nguyén x, y thoa man: x*+xy +3x +2y=1
1 1) 1) Bt (x, y) =d, ta c6: x = dm, y = dn, véi m, n 1 cac sb nguyén duong nguyén tb cing
2d nhau. Theo dé bai cho ta co: 0.25
Py —xixy = dom +d T — dmtd 0.95
| mid (1) 0.75
= dm” +dn’ —midmn =
Imr | 2)
Vi 1 na 2y = 1 nén o o dim 0.5
i (m,n)=1 nén (m, n*) = 1 nén tur (2) ta c6: «-'"* (3)
Tr(l)va(3)taco:m=d
Vay x = dm = d? 14 s6 chinh phuong (dpcm) 0.25
2 o e Y T (e MW v v =2 0.5
o 2) Taco: * vt = (x+2)[x+r+1)=3
Do %V nguyén =" 3 10 L poyyen
1.25
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C3=13=30= (3= =(-1)0-3)

Vay nghiém nguyén duong () cia phuong trinh la:
(—13). (1 =1). (=3 —1).(-5:3)

0.25

Bai 4:
(6d)

Phin dé bai
1) Cho tam giac ABC c6 AB <AC. Goi M la trung diém cua BC, tir M ke duong thang vudng goc
voi tia phan giac cua goc BAC tai N va cat tia AB tai E va cat tia AC tai F. Chirng minh rang:

a) AE = AF;
b) BE = CF
2) Cho tam giac ABC co ABC=T07.ACB= SDII. Trén canh AC liy diém M sao cho

[alng — . \ [l — 10" .
ABM =20 . Tr@n canh AB lay diém N sao cho AlL N=10 .Goi P la giao diém cia BM va
CN. Ching minh rang MN = 2PM.

6d

la
2d

A

A A
-Xét ANEva ANF ¢6 :

EAN=FAN (vi AN 1a phan gidc)
AN canh chung (gt)
ANE = ANF(=90")

Suyra: AANE=A ANF (g—c-g)
= AE = AF (2 canh tuong {ing)

2.0

1b
2d

b)
- Tur C ké tia Cx // AB, cit tia EF tai K
- Xét ABME va ACMK ¢6 :
MB = MC (gt)

BWE =CMK (dbi dinh)

BEM = CKM (so le trong)
Suyra: ABME= ACMK (g-c- g)

= BE = CK (2 canh tuong tmg) (1

E=F

- Vi AE = AF nén tam giac AEF can tai A, suy ra: :

=

2 (dbi dinh) va E=K (so le trong)
= &
Suy ra: -
= tam gidc CFK cén tai C
= CF=CK )
Tu (1) va (2) suy ra: BE = CF (dpcm)

Ma:

1.0

1.0
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C

Duyng tam giac déu BCQ ( Q, A cung ndm trén nira mit phang bd BC)
Tir gia thiét bai toan c6

MBC = MCB = 30"

Suy ra AMBC ¢4 tai M

=>MB = MC, két hop véi QB = QC co

AQMB = AQMC(c.c.c)

MOC = MOB=30" (1)

dan dén
CNBC =70", NCB = 40"
Vi1
nén BNC =70
tirdo ACNB ¢an tai
= CN = CB= CQ. Xét hai tam giac CMN va CMQ c6
CN=CQ,
CM chung
NCM =QCM =10"
ACMM = ACMO)
(c.g.

do
¢)

ANC =MOC = 30" (2
Tir (1) ¢ MNC =MOC =300 (2)
Ciing tir gia thiét bai ra ta thiy AMNP vudng cén tai P; goi I 14 trung diém ctiia MN thi do

MNC =30" ( heo (2) ) suy ra AMIP giy
1

=>PM =IM =2 MN, hay MN = 2PM ( dpcm)

0.5

0.5

0.5

0.5

Bai 5:
2d

; Phan dé bai
Cho cac s6 khong am a, b, ¢ théa man : a +3¢ =2021 va a+2b =2022
Tim gia tri I6n nhat cua biéu thic P = a+ b +c.

2d

Taco :a+3c=2021 (1) va a+2b =2022 (2)
Tu (1) suy raa=2021- 3c

3e+1

Lay (2) trir (1) ta c6: 2b-3c =1 suyrab = 2

el L L,
Taco: P=a+btc=2021 3¢+ 2 +c= 2.2

2021L lc 2021i
< 2

via, b, ¢ 14 cic sb khong Am nén P = 2.2

0.5

0.5

0.75
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Vay P ¢6 gia trj 16n nhit bing

20211 025

2 Khic=0.

Téng 12

20diém

PHONG GIAO DUC VA PAO TAO

PE KHAO SAT CHAT LUQNG HOQC SINH GIOI

TRUONG TH&THCS .... Niam hoc 2022 - 2023
Mon: Toan 7
Thot gian lam bai: 120 phut
(Dé kiem tra gom 01 trang)
Bai 1. (4,0 diém)
(2 2 2 21230874
a) Tinh gid tri cua biéu thirc sau: EXRCNERSEND 4449 623
o=(31)(x —1"|'j—-1"|---:'—] et I
b) Cho e / /. Haysosianh Bvési 2.
Bai 2. (3,0 diém) _ _
a) Tim x, bidt: ¥ —4) =4 =0
b) Cho a, b, ¢ 1la ba s6 thuc khic 0, thod man diéu kién:
a+h=2023¢ b+ c—2013 Ja_ci a—2023h
¢ g b Hiay tinh gia tri cia biéu  thuc

. bl ayl, o
e R (R
Bai 3. (3,0 diém)
a) Cho cac sb thuc x, y, z théa man (x —
minh rang x =y. z.
b) Cho biéu thie 7=+
99.
Bai 4. (3,0 diém)
a) Mot do6i cong nhan c6 38 ngudi, dugc chia thanh ba nhom I, 11, III. Néu thém 2 ngudi
vao nhém I, thém 3 ngudi vao nhom II va bét 4 ngudi ctia nhom 111 thi sb cong nhan cia
ba nhom I, I1, I1I ti 1& nghich véi cac s6 4; 3; 2. Tim s6 cong nhan ctia mdi nhom.
= (3x-2v) - (dv-ox) -

1)2022 4 (2y _ 1)2022 + |X + 2y — Z|2023 = (. Chl.’l'ng

' 100x™ 100" = 1002 + .+ 100x—1

. Tinh gi4 tri biéu thirc P voi x =

b) Tim gia tri 10n nhat cta biéu thirc sau x+y-5|

Bai 5. (6,0 diém)

Cho tam giac ABC c6 3 goc nhon, AB < AC < BC. Céc tia phan gidc ctia goc A va
goc C cit nhau tai O. Tir O ké OF vudng goc voi BC, OH vudng goc vai AC (F thude BC,
H thudc AC). Ly diém I trén doan FC sao cho FI = AH. Goi K 12 giao diém cta FH va
Al

a) Chirng minh tam giac FCH can ;

b) Chirng minh AK =KI ;
¢) Ching minh 3 diém B, O, K thang hang.
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Bai 6. (1,0 diém) Cho a, b, ¢, d 14 c4c s6 duong. Tim gid tri nhoé nhét cua biéu thirc

F= |.'n'— [.'| - |.1'—."1| i |_1'— ['| i |.'n'— [."|

HUONG DAN CHAM PE KIEM TRA CHON
HQC SINH GIOI HUYEN
Moén Toan 7. Niim hoc 2022 — 2023

Bai 1. (4,0 diém)

i b 4 3 | |—3—-5-7—...—49
A= _+_— 4 — — i - _
, ey e 4 , | 0
a) Tinh gié tri cua biéu thuc sau: ~ ++9 914 1419 449 623
) |
b) Cho - A S ' Haysosanh Bvsi 2.
N B.K
Bai Noi dung di‘g‘}
1 T 2 2 -| |—3-5-T7—..-49
A= =4 - .
| Iy
Taco 49 914 1419 1449 623
f2 2 2 2 V(143454 T .+ 40
139 914 319 340 ,.|' 023 0.25
22 2 o’
« 40 914 1419 2349
N P N | 0,25
sL49 914 1409 44 49
201 1 1_1|
512 9 9 19 194 19 44 49
21 1
"33 w 025
2 ‘-' 45 0
57l 449 |
9
= 0,25
98
* ]'3'5'?'---'4")(062556hang) 025
(49+1).25 ’
R
=25.25 0.25
— 625
Do do
(2 2 3 2 N 2—(14345+7+...449)
A=| 4 - i :
L 4.9 914 14.19 44 49 ,.| 623
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9 2-625
TR
9 —623 0,25
98 623
_
98
P 0,25
vay 98
b) B l1a tlch ctia 99 s6 am, do do: 0,25
LY ¢ |
_a_l1_ _ _ [ 1—
B= ‘] - || I |I I E| "l] 00 | 0.25
1.3 24 35 99101
_B=——.~— =
Y o0 0,25
12349899 34.5..100.101 025
© 23499100 2.34..99.100 ’
g L0
o 2 0,25
p 10
200 0,25
ot 10 1 1
Vi 200 a0 2 nén 2 0,25
=B é—l B < L
SVy 2 0,25
Bai 2. (3,0 diém)
a) Tim x, bié; Y\ —F  — =4 =
b) Cho a, b, ¢ 1la ba s6 thuc khiac 0, thoda man di€u kién:
a+h=2023¢  h+c-2023a  c+a-2013h
¢ d b . Hay tinh g4 tri coa biéu thirc
_| |
S R || - || a
Biéu
Bai Noi dun . X
) & diem
g) (-4 (x-4) =0
. Y 10 0,25
2 | (-4 (-4 =
) L I-(r-4)" = 0,25
_ (x-4) =0 hoac (74 =0 :
(c-4)"" =
4= A1 0,25
= =4=0" Piéu kien x +3#0) 0.25
=x=4 >
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I—(x-4) =0
= (x-4) =1
Vayx=3,x=4,x=5. 0,25
i a':—l["]ﬁ}:-_ b+ c—2023q o g—20234
b) Ta cé C i h
N a+h=2023¢ 20 h+c—2023g o a—2023h 2024
S i h
._[f'n'l]'['_u'l]'["[n'_[."[|"|'I] 0,25
- C i h
+ Néu atb+c #0thia=b=c. 0,25
o= 21+ 214 £ =222=8 0.25
| i | o JI A
+Néuatb+tc=0thia+tb=-c;a+c=-b;b+c=-a 0,25
|'f o |'f i |'f '
=C=1l+—||1+=|l 1+—
Rl R R
_ |'{ g+ h |= a+c !'/L' i |
| i JI‘ o ,-lx ho)
~A=ab{=h =)
e 0,25
——1
Vay C =8 hoac C=-1 0,25

Bai 3. (3,0 diém)
a) Cho cac s6 thyc x, y, z thoa man (x — 1)** + 2y — 1)*™ + [x + 2y — 2" = 0. Chiing
minh rang X =y. z.

b) Cho biéu thirc /="~ 100" + 100" =100+ + .+ 100x =1~ Tinh gi4 tri biéu thirc P vdi x =
99.
Biéu
Bai Noi dun %
j g diém
3 |a)Taco: (x—1)"2>0 v X

(2y_ 1)2020 > 0 \v4 y

x+2y—7"> 0 ¥ x,y,7

= (x— 122+ 2y~ 12+ [x+2y -2z >0 V x,y, 7 0,25
Ma (x — 1)*2 + 2y — 12 + |x + 2y — z]**® = 0 nén dau
(x — 1) =0 0,25
(2y -1y =0
x o+ 2v - z[T =0
"=" x4y ra khi [* y =7
0,25
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= ] . X = ]
1 1
o V= — e V= —
-2 -2
=
142l gm0 12712
. 2
\ \ 0’5
= x=y.z (déu bang 1) (dpcm)
0,25
b)
=" =100 100" = 100" + 4 100y —1
P=x"—00x" — ™ 400" 4 M —00x™ — " 4 4 99x 4 -1 0,25
P = .'-.""If,".'_ 0y ] _ .."." i .."._L)L}] . .'-.'”'If = L)L)] — = ."'.lf.";—"}";'] X ]] 0’25
P=(x=99)x" — x4+ x" —..—x)+ (x=1) 0,25
Vo1 x =99, ta co:
P =(99-99){99" —99" 199" —___00) 4 {99 —) 0,25
=08 0,25
Vay P = 98 v6i x = 99 0,25

Bai 4. (3,0 diém)

a) Mgt doi cong nhan cé 38 nguodi, dugce chia thanh ba nhom I, II, III. Néu thém 2 nguoi
vao nhom I, thém 3 nguoi vao nhom II va bot 4 nguot ciia nhom 111 thi s6 cong nhan cua
ba nhém I, 11, III ti 1€ nghich véi cac s6 4; 3; 2. Tim s6 cong nhan cia moi nhom.

, , — (Ix oMY o (Av_Gx V- Ik +v_5
b) Tim gi4 tri 16n nhit cia bidu thirc sau © (3¥~2Y) - (4y-0x) - [x -5

- s Biéu
Bai Noi dung didm
4 | a) Goi s6 cong nhan cua ba nhom L, IL, I1I 1an luot 14 x, y, z (nguoi)
b 0,25
| &yzeNwvaxyz<3®. T
| Vidoicongnhancé 38 nguot = x+y+z=38. 0,25
Néu thém 2 nguoi vao nhom I, thém 3 ngudi vao nhom II va bét 4
ngudi ctia nhom III thi sé cong nhan ctia ba nhém I, 11, 11T ti 18 0,25
nghich vai cac s6 4;3:2
= 4(x+2)=3(y+3)=2(z-4)
 A(x+2)_3(v+3)_2z-4)_x+2_y+3_z-4 -
- 12 12 123 4 =@ 0,25
| X+2+y+3tz-4_x+y+z+l_39_, o
- T 3+4+6 13 13 ° 0,25
Tim dugex=7,y=9,2=22 (thoamanx,y. z < N'vax,y,z<38) |
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Vay s cong nhan cua ba nhém I, 11, 11T 1an luot 13 7, 9, 22 (ngudi) | 0,25
b) Ta co

K=(3x-2v) - (4v-ox) - po+ v -5

= (3x-2y) -4 (2v-3x) - [x+y-S

=(3x-2v) -4(3x-2y) - futy-3] 0,25
=-3(3x-2y) - Jx+y-S

= [3.0x-2y) + e +y-5] 0,25
Taco 13 =0 060 moi gid tri cia x, y

[x+y-5l=z0 . oL
! vO1mo1 gia tr1 cua X, y

Co3(ev) A tvedEo0 0,25
Do d6 303x-2) |'1‘ } "\|i v&i moi gia tri cua X, y
RN T | L
Nén v&i moi gia tri cua X, y 0.25
Hay K < 0 vo6imoi gid tri cua x, y ’
Déu *“ =" xay ra khi va chi khi 3% -2 =0 ya X T¥-3=0 (1)
X _y

+Voi XY T g 3x=2y = 2 3

. . 0,25

ToYoy
bat 2 3 . Khido x=2k ;y=3k

Thay x =2k va y =3k vao (1) ta duogc

2k + 3k-5=0=> 5k=5= k=1
Véik=1thi x=2;y=3 0,25
Vay gia tri 10n nhét ciia biéu thire K 14 0 khi va chi khi x =2;y =3

Bai 5. (6,0 diém)

Cho tam giac ABC ¢6 3 goc nhon, AB < AC < BC. Cac tia phan gidc cua goc A va
goc C cat nhau tai O. Tir O ké OF vudng goc voi BC, OH vudng goc vai AC (F thude BC,
H thudc AC). Ly diém I trén doan FC sao cho FI = AH. Goi K 1 giao diém cta FH va
Al

a) Ching minh tam giac FCH céan ;

b) Ching minh AK =KI ;

¢) Chtng minh 3 diém B, O, K thang hang.

Biéu

Bai Noi dung didm
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A
H
E
B F I ¢
Chiing minh:
Ta co EHO = EFO = 90° (vi OH L AC; OF L BC) 0,25
+ Xét ACHO yyuong tai H va ACFO yubng tai F ¢6 : 0,25
OC chung; 0,25
Hco = FCo (vi CO 1a tia phan gigc ) 8’32
Vay ACHO =ACFO (canh huyén — goc nhon) ’
= CH = CF (2 canh tuwong ng cua hai tam giac bang nhau) 0,25
Vay AFCH can tai C (tam gidc ¢6 2 canh bang nhau) 0,5
+Qua 1 v& IG //AC (G € FH) 0,25
Ta c6 AFCH can tai C (cm trén)
= CHF =cFH (2 gbc & day cia tam gidc can) (1) 0,25
Ma EHF =FGI (hai géc ddng vi, IG // AC) (2) 0,25
T (1),(2) = EFH =FGI hay WG =1GF
Vay AIFGcan tai | 0,25
= FI = GI (hai canh bén cua tam giac can )
Mit khac FI = AH 0,25
Nén GI = AH (cung bang FI )
Lai co: TGK =4HK (hai goc so le trong, IG // AC) 0,25
Hax =6IK (hai géc so le trong, IG // AC)
Xét AdHK va AIGK ¢6:
16K = YHK (cm trén)
GI=AH (cm trén)
@AK = @IK (Cm trén) 0,25
Viy MK = AIGK (gog)
= AK = KI (2 canh tuong tng ctia 2 tam giic bang nhau) 0,25
VEOE L AB tai E 0,25
+ Xét AOAE yyodng tai E va AOAH yudng tai H ¢6 :
OA chung;
OAE=04H (vi AO 1a tia phan gic A
( phan giac 1) 0.25

Viay AOAE =AOAH ( canh huyén — goc nhon)
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= OE = OH (2 canh tuong tng cta 2 tam giac bang nhau)
Lai ¢c6 OH = OF (vi ACHO =ACFO)
Do d6 OE = OF 0,25
+ Xét AOBE yuong tai E va AOBE yudng tai F ¢é :
OB chung;
OE = OF (cm trén)
Vay AOBE =AOBF (canh huyén — canh goc vudng)

= OBE =OBF (hai goc trong ng cta hai tam giac bang nhau)
Ma tia BO nam giita hai tia BE, BF 5
= BO la tia phan gi4c ciia £BF hay BO 1a tia phan gidc cua 4BC 0,25
*)
Ta c6 BA = BE + AE; BI = BF + FI; BE = BF (viAOBE=AOBF),
AE = AH (vi AO4E =AOAH): AH = FI (gia thiét) 0,25
Do d6 BA = BI
N6i B véi K
Xét ABKA va ABKI ¢6:

BA = BJ (cm trén )

KA =KI (cm trén )

BK 1a canh chung
Vay ABKA = ABKI (c.c.c) 0,25
Suy ra ABK ='1BK (hai goc twong Gmg cuia hai tam giac bang nhau)
Ma tia BK nam giira hai tia BA, BC 0.25
Do d6 BK 1a tia phan giac cua ABC (* *)
T (*) va (* *) suy ra tia BK va tia BO trung nhau
Hay B, O, K 1a 3 diém thang hang 0,25

Bai 6. (1,0 diém) Cho a, b, ¢, d 1a cac sb duong. Tim gia tri nhé nhét cua biéu thuc:
E=|r—a|t|x=b+[x—o|+ |r—d|

xe A Biéu
Bai Noi dung didm
Khong mat tinh tong quat, gia sta <b <c¢ < d. Ap dung BDT
|:.'| - |a':l SR a'1| A1 . SN gt ‘. 0,25
, dau bang x4y ra khi va chi khi ab > 0 ta ¢6:
|.'-.'—[|'| - |.'-.'— |2 .'-.'—n'| - |[|" —xl2|v—atd— .'-.'|= o —u (1) 0,25
6 |.'-.'—-"1| - |— ol = .'-.'—-"J| - |:-— : x—h+ :-—.'-.'|: c—h @) ’ 095
Suyra E>c+d-a—b. Dau “=" xdy ra khi va chi khi dau “=" ¢ (1) va ’
(2)xayra< (x—a)d-x)=20va(x-b)(c—-x)20as<x<dvabs<x| 9,5
<c.DoddmimE=c+d-a-b<b<x<c.
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