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Céau 1. (4.0 diém)

1.1. Cho a+b=1. Tinh gia tri biéu thirc: M =2(a* +b*)-3(a* +b?)
44243 -3

(\B+2). 9-45 -2

1.2. Cho x= . Tinh gi4 trj biéu thirc P=(x>+x+1)" .

Cau 2. (4.0 diém)

2.1.  Chiing minh rang v&i moi s6 nguyén n thi n° =776 chia hét cho 6.

2.2. Ban An mua mét sO quyén VO va but may hét tat ca 1a 102 nghin ddng. Biét gia mdi
quyén vo la 12 nghin dong, gia moi cay but la 10 nghin dong. Hoi ban An mua dugc
bao nhiéu quyén vé va bao nhi€u cay but?

Cau 3. (4.0 diém)
3.1.  Dinh mtc gia dién sinh hoat ndm 2021 nhu sau:

S6 dién (kWh) Gia ban dién (dong/KWh)
Bac 1: Tir 0 — 50 kWh 1.678
Béc 2: Tir 51 — 100 kWh 1.734
Bac 3: Tir 101 — 200 kWh 2.014
Béc 4: Tir 201 — 300 kWh 2.536
Béc 5: Tir 301 — 400 kWh 2.834
Bac 6: Tur 401 kWh tro 1én 2.927

Tién dién dugc tinh theo bac, véi thué gia tri gia ting (GTGT) 10%.
a) Trong thang 6/2021, nha ban Xuan st dung hét 230 kWh dién. Tinh tién dién nha
ban Xuan phai tra. ‘ ‘
b) Ciing trong thang do, nha bac Ha da phai tra 548 680 dong tién dién. Hoi nha bac
Ha da stir dung hét bao nhiéu kWh dién?
4 4 2 2
3.2. Cho x,¥,a,b 1a nhiing so thuc khac 0 thoa man EP A
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va x*+)*=1 (a+b#0). Ching minh ring :
a

Ciu 4. (4.0 diém)
4.1. Cho tam giac nhon ABC, cac dudng cao AD, BE, CF cét nhau tai H. Tinh gia tri biéu
thire 2022(HD + HE + HE +2023
AD BE CF
4.2.  Cho hinh binh hanh ABCD . Mot dudng thang (d) di qua 4 cat duong chéo BD tai P, cit cac
1 1
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duong thang BC va CD lan luot tai M va N. Chimg minh rang :



Cau 5. (4.0 diém)
5.1.  Cho p 1a sb nguyén t6 sao cho ton tai cac s6 nguyén duong x, y thoa x* +1° — p =3xy—1
Tim gi tri 16n nhat cta p
5.2.  Tu tam nhém hinh vudng canh 6 dm. Nguoi ta muon cat mgt hinh thang (phan t6 dam
trong hinh v¢€). Tim tong x+ y dé dién tich hinh thang cat dugc nhé nhat.
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(Thi sinh khong dwoc siv dung mdy tinh cam tay)



HUONG DAN CHAM

CAU HUONG DAN CHAM PIEM
Cho a+b=1. Tinh gié tri biéu thic: M =2(a’ +b*)-3(a* +b?)
Cau 1.1
.0 M=2(a’ +b)=3(a>+b*) =2| (a+b) ~3ab(a+b) | 3| (a+b)" ~2ab L0d
dié,m) =2(a+b)3—6ab(a+b)—3(a+b)2+6ab 0,5d
=2.1"-6.ab.1+6ab—3.1" =1 0,5 d
Cho x = \/_“ 4+f/\/§ _ﬁ . Tinh gi4 tri biéu thirc P = (x2 +x+1)2017 .
542)N9-445-2
Cau 1.2 ( )
2
2.0 JB+1) -3 Bl
did x= == G-4)-2 =-1 1,5d
1ém) (J§+2) (\/3—2) -2
P:(xz+x+l)2017 =1 0,5d
Chimg minh rang véi moi s6 nguyén 7 thi #* =776 chia hét cho 6.
n3—7n:(n3—n)—6n 0,5d
Cau2.1 | ’—n=(n-1)n(n+1) 0,5d
(2,0
diém ) | Ly luln, chimg minh duoc (n—1)n(n+1):6 (néu khong néu dugc 2,3 nguyén 0.5 d
t6 cing nhau thi cho 0,25 d ’
Néu dugc 61 :6 , tir d6 suy ra dpcm 0,5d
Ban An mua mot sd quyén vo va but may hét tit ca 1a 102 nghin dong. Biét gia
moi quyén vo la 12 nghin dong, gia moi cay but la 10 nghin dong. Hoi ban An
mua dugc bao nhi€u quyén vo va bao nhi€u cay but?
Goi x 12 s6 quyén vo , y 1a s6 cAy but may (x,yeN’) 0,25d
Lap duoc phuong trinh 12x+10y =102 < 6x+5y =51 0,25d
Cau 2.2
(7250 <:>5y=51—6x<:>x:51_5y 0,25d
diém )
Ly luén suy ra dugc 5y<51:>y<5—1<11
‘ _ , > 0,75 d
Vi 51-6x13 va (3;5)=1= y13
Suy ra y=3 hodc y=6 hodc y=9
Vo6i y=3= x=6 (thoa man) 0,25 d

Véi y=9= x=1 (thoa man)




Két luan 0,25 d
Dinh murc gia dién sinh hoat nam 2021 nhu sau:
S6 dién (kWh) Gia ban dién (dong/kWh)
Bac 1: Tr 0 — 50 kWh 1.678
Bac 2: Tir 51 — 100 kWh 1.734
Bac 3: Tir 101 — 200 kWh 2.014
Bac 4: Tu 201 — 300 kWh 2.536
Cau 3.1 Bac 5: Tir 301 — 400 kWh 2.834
(2,0 Béc 6: Tir 401 kWh tré 1én 2.927
diem ) Tién dién duoc tinh theo bac, véi thué gi4 trj gia ting (GTGT) 10%.
a) Trong thang 6/2021, nha ban Xuan st dung hét 230 kWh dién. Tinh tién dién
nha ban Xuan phai tra.
b) Ciing trong thang d6, nha bac Ha da phai trd 548 680 dong tién dién. Hoi nha
bac Ha da st dung hét bao nhiéu kWh dién?
a) Tinh dung 492 888 dong 1,0d
b) Tinh dung 250kWh 1,0d
N X , T A A e
Cho x,y,a,b 1a nhitng so thuc khac 0 thoa mdn =—+=—=
a b a+b
. S 2006 y2006 2
va x*+y>=1 (a+b=0).Ching minh rang : o+ o S
4 4 2 2 2+ 1)1 x2+22 05d
Causn | X2y ()L () ’
a b a+b a+b a+b
4 4 2 252
(%,O = bx +ay — ('x +y ) o (bx4 +ay4)(a+b) — ab(x2 +y2)2 0,25 d
diém ) ab a+b
& abx* +b°x* +a’y* + aby* = abx* + 2abx’y* + aby* < b’x* —2abx*y* +a’y*{ 0,5d
2 2 2 2
<:>(bx2—ay2)2:0<:>bx2=ay2<:>x—=y—=x L !
a b a+b a+b 0,75 d
PN (x_2)2003 _ (y_2)2003 _ 1 — x2006 N y2006 _ 2
b (a +b)2003 a1003 b1003 (a + b)1003
Cho tam giac nhon ABC, cac duong cao AD, BE, CF cit nhau tai H. Tinh gia tri
biéu thirc 2022(HD JHE | HE j+2023
AD BE CF
Cau4.1 | Chimg minh duge 22 = Suc 4 05d
(2,0 AD ABC 05 d
diém) |. HE _ Sanc . HE _ S E )
BE Sy CF Sy - 0.5 d

HD HE HF
= + + =1
AD BE CF 5




2022(HD HE HF)+2023 =4045 0,5d
AD BE CF
Cho hinh binh hanh ABCD . Mot duong thang (d) di qua 4 cat duong chéo BD tai P,
cit cac duong thang BC va CD lan lugt tai M va N. Ching minh rang :
1 1 1
—_—dtee—— s ——
AM AN AP
AD/BM = 2 _ PP A B
AM DB’
Cau4.2 AB/IMN = AP _ BP 0,5d
(2,0 " BD
diém ) P 0,5d
AP AP BP DP
+ +
AM PN BD DB y. 0,5d
D N c
A vt
AM AN AP 0,5d
M
Cho p 13 sb nguyén t6 sao cho ton tai cic s6 nguyén duong x,y thoa
x> +y' = p=3xy—1. Tim gié tri 16n nhat cua p
p=x+y +1 —3.1xy:(x+y+l)(x2 +y’ +1—x—y—xy) 0,25d
Do x, y nguyén duong nén x+y+1>1 va p la s nguyén t6 nén
x+y+l=p (1) 0,5d
X +y+l-x—y-xp=1 (2)
2
. . - 0,25d
Cau 5.1 | Ching minh dugc xy < (x+y)
4
(2,0 . 3 0,25d
diém ) Q)= (x+y) —(x+y)=3xy£z(x+y)
= 4(x+y)2 —4(x+y) £3(x+y)2
<:>(x+y)2—4(x+y)£0 0,254
S (x+y)(x+y-4)<0
& 0<x+y<4
S1<x+y+1<5 0,254
<1< p<s 0,25d
Vay GTLN ctaPla 5Skhix=y=2.
Cau 5.2 Tir tim nhom hinh vudng canh 6 dm. Ngudi ta mudn cat mot hinh thang (phan

t6 dam trong hinh v&). Tim tong x+ y dé dién tich hinh thang cét dugc nho nhat.




2.0
diém )

A 2cm E
O
X cm
H
O
D G y cm

Dién tich hinh thang nho nhatkhi S=S,,, + S, +S,, lon nhat.
Ta 06:2S =2x+3y+(6—-x)(6—y)=xy—4x—-3y+36 (1)

Ma hai tam giac AEH va CGF dong dang néng—g _ A7 =>xy=6(2)

CF
\ , 18
Thay (2) vao (1) ta c6:2S =42—(4x+—j
X
4 A . ].8 9 A
2S 16n nhat khi 4x+— nho nhat
X
:>4x:§<:>x=¥:>y:2\/5:>x+y=¥.
X

0,25d
0,25d
0,5d

0,25d

0,25d
0,5d

( HS gidi cdach khdc gidm khdo tie phdn buée cho diém)




