UBND HUYEN YEN MO PE KHAO SAT HQC SINH GIOI LOP 7

PHONG GIAO DUC VA PAO TAO MON THI: TOAN
NAM HOQC 2023 - 2024

Thoi gian lam bai: 120 phut

PE CHINH THUC

Dé thi gom 05 cdu, trong 02 trang

Cau 1. (4,0 diém):

1. Thyc hién cac phép tinh sau:

0
1P -72-1L. [ _[20B) (B, 47 (2 7).
2\ 2024 AT ETHCARTIRT!

2%3°-4°9>  5°7° 2549

(223)  (1257) +5°14°

25

1 Chtg minh rang A < e

2. Cho biéu thic: A=l+—+---+ >
4 9 1000

Cau 2. (4,0 diém):
1. Tinh gia trj biéu thitc A=(x—2y+2z+25) biét 3x=4y=5z-3x—4y

va 2x+y=2z-19

x+2y 2023

. Tim gi4 tri nho nhét cua x.
x+y 2022

2. Chox,ylacac s6 nguyén duong théa man
Cau 3. (4,0 diém):

2 10,2
1.Cho X =¥ 40, Tinh gié trj ciia biéu thie M =2 10
5 3 3x” +5y

2. Tim tat cd cac cdp s6 nguyén x, y sao cho: x+y—2xy =4

3. Gieo ngau nhién mdt con xtc xdc 1 1an, tim x4c suit cia mdi bién cb sau:
a) “Mat xuat hién cua xuc xic ¢ sb chdm 13 s6 nguyén t&”.
b) “Mat xudt hién cta xtc xic c6 s6 cham 1a hop s6”.
Céu 4. (6,0 diém):
1. Cho tam gidc ABC vudng tai A. V& vé phia ngoai tam giac ABC cac tam giac déu
ABD va ACE. Goi I 14 giao diém BE va CD. Chimg minh rang:

a) AABE = AADC.

b) DE = BE



¢) EIC =60 va IA 1a tia phan gi4c ctia DIE
2. Mot bé boi duogc xay dung thanh hai khu vyuc vo1 @6 sau khac nhau cho tré em va
nguoi lom va céc kich thudc cta long bé dugce cho nhu hinh vé.

25m

Hoi sau bao 1au bé boi dugc bom dy nudc, biét cir mdi phut may bom duogc vao bé 500 lit
nudc.

Cau 5. (2,0 diém):

1. MJi 6 vudng don vi ctia bang kich thude 10x10 ( 10 dong, 10 cdt) dugc ghi mot s6
nguyén duong khong vugt qua 10 sao cho bat ky hai s6 nao ghi trong hai 6 chung
canh hodc hai 6 chung dinh cta bang la hai s6 nguyén t6 cung nhau. Chirng minh
rang ton tai mdt so dugc ghi it nhat 17 lan.

8 15 n’—

2. Chiing to rang S = %+—+—+---+

1 ... . A e
T — khong 1a s6 ty nhién véimoin € N,n> 2.
n

Hét




UBND HUYEN YEN MO

PHONG GIAO DUC VA PAO TAO

HDC PE KHAO SAT HQC SINH GIOI LOP 7
MON THI: TOAN
NAM HOQC 2023-2024
Thot gian lam bai: 120 phat

Cau Noi dung Piém
Caul |1.(3,0 diém)
iy | o) IT 7211, [B(2023) >3
diém) 2 V4 (2024
=121 72—E 5—1 J—9—— =1
_7_3_1 6—§=£ 0,5
5 5 5
by - B4 7 (4. 7)7
EAETI TR W ARTIRT!
B4\ (4 7)1 0.5
7 11)7 \7 11)7
11/ (-3 4 4 7
=—||—4+— |[+| =—+—
71\ 7 11 7 11
11{(-3 -4 4 7 0,5
=—|| —+— |+| —+—
71\ 7 7 11 11
=17[ (1) + 1]_—0 0
2123°_4°92 507%_125°49? 0,5
(223)  (1257)' +5%14°
212 35_212 34 510 73_510 74
T 223 574570
223'(3-1) 5°.7°(1-7)
~ o pn2ge 59.73(1+23)
212342 5%7°(-6) 0,5
T 223 5739
2 5(6) 2 -30_3
3? 9 9 9 9
2. (1,0 diém)
A<1+1+i+i+ +—1 0,25
4 9 34 45 7 999.1000
A<l l+l_L 0’25
4 9 3 1000
B 1.5 0,25
<36 1000 36
VayA<§ 0,25
36
Ciau2 |1.(2,0 diém)




4,0

Tacéd: 3x=4y=5z-3x—4y

Giem) | x4y 5z-3x-dy 3x+dy+5s-3x-dy 5z 0,5
1 1 1 1+1+1 3
L 3x_4y 52 0.25
1 1 3
L X_y_z 0,25
20 15 36
Laico: 2x+y=2-19 = 2x+y—-z=-19 0,25
Ap dung tinh chét day ti s6 bang nhau ta c6: 0,25
X _y _z _ 2X+y-z _—19__1
20 15 36 220+15-36 19
Suy ra: x=-20;y =-15;z=-36
0,5
Viy A=(-20+30-36+25)" =1
2. (2,0 diém)
Tir x+2y=2023 suv ra X+2y:x+y 0,25
x+y 2022 2023 2022
Ap dung tinh chét day ti s6 bang nhau, ta co: 0,25
x+2y x+y _(x+2y)=(x+y)
2023 2022 2023 -2022
Khi d6: x+y=2022y 0,5
Hay x =2021y
Dé x dat GTNN khi2021y dat GTNN. 0,5
Mt khac x,yla cac s6 nguyén dwong nén GTNN cua y 13 1. 0,25
Khi d6 GTNN cua x 1a 2021. 0,25
Cau3d |1.(1,5 diem)
(4,0 s X_Y _ _ _
diém) Datg_g_k,(k¢0):x_5k,y_3k. 0,5
2 10,2 2 2 0,25
Taos M 23X 10y 3(5k) ~10(3K) ;
3x*+5y®  3(5k)*+5(3k)?
2 _onL?  _qeL2 0,75
_ 751<2 9Ol<2 _ 151<2 =_1 Wi k£0)
75k” +45k™ 120k 8
2. (1,5 diém)
Taco: x+y—-2xy=4 suyra x—2xy+y-4=0 0,25
< 2x—4xy+2y-8=0<2x—-4xy+2y-1=7 0,25
e 2x(1-2y)-(1-2y)=7 & (2x-1)(1-2y)=7 0,25
Lap bang
2x-1 1 7 -1 -7
1-2y 7 1 -7 -1
0,5

X 1 4 0 -3




y -3 0 4 1

Théa man | Théa man | Théoa man | Thoa man
Vay (xy)e{(1;-3);(4 0);(0;4);(-3; 1)} 0,25
3. (1,0 diém)
a) Tap hop gom céc két qua c6 thé xdy ra doi voi s6 cham xuat hién khi | 0,5
gieo xuc xdc la: B= {1; 2;3;4; 5;6}
S6 phan tur cua tap hop B la 6. o ) )
, Cg’) 3 két ’qué thuan ,lc_ri cho bién co “Mét xuat l}ién cua ;(1’1(: xac co
s0 cham 1a s6 nguyén t6” 1a 2, 3, 5. Vi thé xé&c xuat cta bién co6 do6 1a
3_1
6 2
b) Co 2 két qua thuan loi cho bién cd “Mét xuat hién cta xtc xdc co s 0,5
cham 13 hop s6” 14 4, 6. Vi thé x4ac xuét cua bién c¢b d6 1a %: 1
Cau4d |1.(4,0 diém)
(6,0
diém)
0,5
a. (1,5 diém)
. |DAC=A+90°=60°+90° =150° —
aco:< = DAC=BAE 0,75
BAE = A, +90° = 60° +90° =150°
Xét o ADCva a ABE co:
DA = BA (gt)
DAC = BAE (Chitng minh trén) 0,75
AC = AE (gt)
= AADC=rABE (c—g—c)
b. (1,0 diém)
Ta c6: As+ A1 +BAC+ A, =360
0,5

& As+60°+90° +60° =360°
o A =150°




— As= BAE = 150"

Xét ADAE va a BAE co:
DA = BA (gt)
As=BAE ( Chiing minh trén)
AE: Canh chung
= ADAE=aBAE(c—g-c¢)
= DE = BE (hai canh tuong Uing)

0,5

¢. (1,5 diém)

* Taco: ADAC= ABAE (CM cau a) = E =G (hai géc tuong ung)
Lai co: Ti + E» + ICE =180° (Tdng 3 goc trong 2 ICE)
& Ti+(AEC—-E)+(Ci +C2) =180"
< 1+60°—Ei +Ci +60° =180°
o L+120°=180°(Vi Ei = Ci)
< 1i=60"

0,5

* Vi aADAE = aBAE (chitng minh cau b) = E, = E» ( hai gbc tuong
{mg) = EA 14 tia phan gi4c cia DEI (1)

ADAC = ABAE
{ADAE = ABAE

b

i — aDAC = aDAE = D = D; (Hai goc

tuong ing) = DA 1a tia phan giac cua EDC (2)

0,5

Tu (1) va (2) = IA la duong phan giac thu ba trong a DIE hay IA 1a
tia phan giac cua DIE

0,5

2. (2,0 diém)

N |
10 m

Pé tinh thé tich bé boi, ta tinh thé tich hinh hop chir nhat
ABCD.A'B'C'D' va hinh ling try dimg EC'NM.FD'PQ c6 d4y 1a hinh
thang vudng.

Thé tich hinh hop chir nhat ABCD.A'B'C'D' 1a:

10.25.1,4 =350 (m?)

0,5

Thé tich hinh ling tru dimg EC'NM.FD'PQ la:

%.[(25—10)+8].(3—1,4).10 =184 (m’)

0,5

Thé tich bé boi 1a: 350 +184 =534 (m°)

0,25

D6i 534 m® = 534 000 lit

0,25

Thoi gian bé boi dugc bom day nudc 1a:

0,25




534 000:500 =1 068 (phut)

Vay sau 17 gio 48 phut thi bé dugc bom day nudec.

0,25

Caus
2,0
diém)

1. (1,0 diém)

Chia bang 16n thanh 25 hinh vuéng kich thudc 2x2. Do bat ky hai sé
nao ghi trong 2 6 chung canh hodc hai 6 chung dinh cua bang la hai s6
nguyén té cling nhau nén mdi hinh vudng nhé kich thu:oc 2x2 chi co
khong qua mot sO chia hét cho 2 va c6 khong qua mot sO chia hét cho 3

0,5

Vi vay 100 sb ghi trong bang, s€ co khong qua 25 s6 chia hét cho 2 va
co khong qua 25 s6 chia hét cho 3, nén con it nhat 100-25.2 =50 s6
nguyén td ciing nhau véi 2 va 3 ma khong vuot qua 10.

0,25

Suy ra 50 sb nay phai thudc tap hop {1'5'7} Do 50=16.3+2 nén theo

nguyén ly Dirichlet ton tai it nhat 16+1=17 s6 bang nhau, tic 1a co it
nhat 1 s6 xuat hién 17 1an trong bang

0,25

2.(1,0 dlem)

0,25

Nhan xét: i<i i<

1273 23
= i+i+i+...+i <1 Ly 1y 1 _ 1
27 R4 n> 12 23 34 (n-1).n n

0,25

= - lz+i2+l2+ +i >-1 = (n-1)- l+i+i+...+i
2° 3 4 n’

>(n-1)-1=n-2 = S>n-2(2)

0,25

Tir (1) va (2) suyran—2 < S <n— | hay S khong 1a s6 tu nhién.

0,25




