DU AN TACH PE HSG TOAN 7

Nguoi lam: Nguyén Cuong ’
Zalo: Nguyeén Cuong - s0 dt zalo: 0349906504
Email: caocuongmathus@gmail.com

CDP9: CHUNG MINH BPT va tim GTLN, GTNN

Dang 1. Tim gi4 tri 16n nhit, gia tri nhoé nhit.

: . C=x+(e-2y+1) +10
A. Trac nghiém (n€u co)

Caul. (HSG 7 huyén Lang Giang 2022 - 2023)
Gia tri nho nhét cia biéu thire: véi ¥ =0 la:
A. 10 B. 11 C.1
Loi giai
Jx 20, ¥r =0, (- 2y +1) 20, ¥x,y
Ta co: ’
= fx+(c- 2y +1) =0, ¥x =0, ¥y

= € =+fx +(x- 2y +1) +10 =210, ¥x =0, ¥y

Gi4 tri nho nhit cua C bang 10 khi:

Jx =0 (x =0 *=0
, = = |
Ge-2p41) =0 [x- 204120 |y =2

|

. x=0;y =—

C bang 10 khi 2,

Vay gia tri nho nhit cua
B. Ty luan
Caul. (HSG 7 huyén Twong Dwong 2022 - 2023)

Tim gia tri 16n nhit cua biéu thic:
Loi gii

(. J:_ e B :_ .
Tacé:P_(“r 5y) - (15y- 6x) vy = 90|

=(2x- Sy): - (bx- |5_].’): - |.ry— 90|

-

=(2x- 5y - 9.(2x- 5y) -

) - 90|

=-[8.C2x- 5p) + |- 90

. 8.(2x-5)) =0

Ta co véi moi gid tri ciia ©Y;

xy-90|=0 . e L
|J’ ‘ vO1 mo1 gia tr1 cua XY,

" 8.2x- 5p) +|xy- 90| =0

Do voi moi gid tri cia XV

e [8.2x- 57 +|xy- 90]| <0

Hay £ =0 v¢&i moi gia tri cua 7.

(2x-5y) =0 . [xy - 90| =0

vo1 moi gia tri cua HY,

Dau " =" xdy ra khi va chi khi

P =(2x-5y) - (15p- 6x) - vy - 90|
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Vi P X1=0 gy 2y -90=0 gy

) ne e XY
el 2L — el Jx=5y= —==
#ve B30 =0 4 2x- 5y =0 b g6 5 2,
X _y
pat 5 2 , khi @6 x =5k,y :Ek, thay x =5k,y =2k vao (1) ta duogc:

Sk2k-90=0= k* =9 guura k =3 pogc k =3,
Néu k =3 hi ¥ =4 =6.

Néu k=3 thi * = 4y = 6.

Vay gié tri 16n nhat ctia bidu thice P 13 O khi va chi khi * =% =6 poge ¥ =4y =-6

Cau 2. (HSG 7 huyén, tinh, trwong Lang Chanh 2022 - 2023)

— Tv =207 . .

Cho céc s khong m X.¥:Z thoa man; X +3z =2022 3 ¥ +2) _“D“S. Tinh gia tri 16n

) . A=x+y+:z +I—
nhat cia biéu thuc: 2,

Loi giai
_ 2y =202

T (1) = * =2022- 3z
1+3z

2y-3z=1" Y73

Trir ting vé cta (2) cho (1), ta dugc:
Khi do:

A =.T+}-+:+I—:|[EE}33- 3:}+|+3: +:+l
2 2 2
:EE}EE+I_+1— 3z +i:+:
2 2 2
=2023- I—:
2
zz0= - I—: =0= 2023- I—: =2023
Vi 2 2 = A4 <2023
x =2022
1
. Y=
Dau “=" xay ra khi va chi khi: ' <
x =2022
’ 1
Vay: GTLN cua A bang 2023 < | 2

Cau3. (HSG 7 TP Bic Giang 2022 - 2023)
|- 2022|+2023

e - 2022|+ 2024

Tim gi4 tri nho nhét ciia biéu thirc
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Cau 4.

Loi giai

(- 2022+2024)-1 |

B |- 2022|+2024 B |- 2022|+2024
|

|- 2022+2024

Ta co

Ta thiay C dat gia tri nh6 nhat khi dat gi tri 16n nhat

= MyF¥ M ,
= |- 2022[+2024 4 is i nho nhdt (vi 1> 0),

|x- 2022| 20, ¥x= |x- 2022|+2024 =2024, Vx

Mat khac
M
cxl- 1 202
Do dé 2024 2024
DAu bing xdy ra khi va chi khi ¥ 2022 =0 gyy ra x =2022
2023

Viy gia tri nho nhét cua C 1a 2024
(HSG 7 huyén, tinh, truong Hiép Hoa 2022 - 2023)

o ) A =Px-4|+[5x-7|- x+2025
Tim gié tri nho nhat cia .
Loi giai

Ix-4=0=x :i
3

Ta co:
7
Sx-T7=0= x=—
)
Ta c6 bang xét dau sau:
4 7
3 5
3x-4 - 0 + I +
5x-7 | I ) 0 +
4 3x- 4| =4-3x
THIvei 3 P 7I=To e
A=4-3x+7- Sx- x 42025 =2036- 9x =2036- 9.2 =2024
Khi d6 3 (1)
4 7 [[3x- 4] =3x- 4
357557 Ik 7| =5x- 7
TH2: voi | e |_ =
7 10119
A=3x-4+7-5x- x+2025 =-3x+2028 =-3. - +2028 =————
Khi d6 3 50
7 |'|3x- 5|=3x-5
X =z—=
TH3: Véi 5 |px-7|=5x- 7
A =3x- 4+5x- 7- x+2025 =Tx- 2014 27.L- 2014 =210
Khi d6 5 50
AEM Voo xzz
T (1); (2) va (3) suy ra 5 .Dau " =" xdy ra khi 5,
0119 7

Vay gia trinho nhdtcaa 4 1a 5 khi
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Ciaus5. (HSG 7 huyén Gia Vién, Ninh Binh 2022 - 2023)

. 1 s
P =0.|y- 3 +x - 4x+7.

Tim gi4 tri nho nhét ciia biéu thirc
Loi giai

- I )
P :tl.‘y "3 +x7 - dx+7.

Ta co:

=0, ¥y

. |
O.y-—
"3

=(x-2).Ge- 2)+3=(x-2) +350, wx _ (x-2) =0, vx)

(vi
: 1 I
tl. g o= — :[} 1=
! 8 = . g
= P =3 WXV (x-2Y =0 |x=2
' " Déu =" xay ra khi: -
1
y:—
8
x=2

Vay gié tri nho nhét ctia biéu thire P 14 3 khi

Dang 2.1. Bit ding thirc vé chirng minh tong phan s6 tw nhién
A. Tric nghiém (néu cé)

B. Tu luan

Caul. (HSG 7 huyén Pong Xuén 2022 - 2023)

11 1 | 7
A:—_}+—+—_+...+ —<A<—
Cho 12 34 50 99000 Cppooiiinh ing 12
Loi gidi
1 1 1 | SR
A=o—+—+—+ .+ =l —4—- —+.+—- —
12734 50 w100 23 3 7% 1w
_[I_l+l"_[l_l"_[l_l‘_[l || [l_l'_ |
.23_.45_(:’1?_.89 899, 100
_S5 (11, Hl_l‘_ _[1_ ‘ S
6 127575 77187 3) "9 %) 100 6 0
Mgt khac
1 1 1 1 1.1 1 |
=t —t— =+ —+—++——
1.2 34 56 99.100 2 12 30 9900
[1 1)1 1 _7 1 1 7
A= -+ —|+—+.. +———=—+—+...+ -
2 12) 30 7 9900 1230 9900 12

Tir (1) va (2) ta suy ra diéu phai chimg minh.

Dang 2.2. Bit dang thitc vé chirng minh tong lily thira
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A. Tric nghiém (néu co)

B. Ty luian

Cau l.

Cau 2.

(HSG 7 huyén Ninh Giang 2022 - 2023)

1 2 3 4 2022 3
5 A:_+_:+_3+_.1+""+ 02 4
Chung minh rang: 3 3 3 3 3 4.
Loi gidi
3 10772 '
34 :3[l+;+i+i+....+“?jf _l+1+i+i+i+
Ta cb 3 3y ¥ 3 3= 3 0¥ 3 ¥
2 2022 7
34- A:[[+:+i+i+i “D; - l+;+i+i
3 ¥ 3y ¥ 31l 3 3 3
1 1 1 1 | 2022
34- ,4:[+[_+_ﬁ+_+_+_..+7 -
'3 ¥ ¥ ¥ EE B E
p=tely L
Pat 3 3 3 3 3
3B—l+l+L+;—3+3LJ 3}:3
1 1 1 1 | [l 1 1 1
IB-Bo|l+_—+__+_+_+... .+ e P S
3 ¥ 3y ¥ iy ¥ 3y ¥
2B =1- o
B_l_ l*al l
2 23 <2
1 2022 3 1011
=24 {I.+E" 3__\5_‘_ EE‘T
= A< —
(HSG 7 huyén Chi Linh 2022 - 2023)
1 2 3 4 2023 1
S=—+—+—++.+— 5
Chirng minh + 444 4 =
Loi giai
_ +2+3+4 2023
4 42 43 4—1 " 43323
7 212
45 =1+= +i+is+...+ “E};?
Nén ta co 4 4 4 4
102
sesabelol, 1 20
| | |
35{l+—+_+4_3+ ""4::.:
A_I+L+L+L3+ + }3
Pat 4 47

et

2022
3021

2022

3}32

Trang 5/10



DU AN TACH PE HSG TOAN 7

44 :4+l+l+iﬁ+...+ !
4 4

42'JZI
1
4:4':‘1:4‘?
FEE
l4<4d= A{i
=N 3
S-r:iq:i:l
Suy ra 9 8 2,
12 3 4 2023 1
5:—+—_|+—__'+—_1+...+ FTTRE] = —
vay 4 4 4 4 4 2,

Cau3. (HSG 7 huyén Ha Trung 2 2022 - 2023)
3 8 15 . n-1
Cho biéu thirc: 4 9 1o n e NEN vy n>2 Chimng minh rdng S khong

phai 1a so tu nhién.

Loi giai
.'_‘:!'zi-i-ﬁ-i-E m-
4 9 1o n véi NEN yy n>2
b X - I I
= 1 3 -1 4ﬁl+ n-1
Ta co: 2 3 4 n
5:l—L+l—L+I—L+I—L+ +I—L
2 4 n
S=(1+1+1+..+1)- L+L+L+ ..... +L
| 3 4 n
SZ(H-I)-[L+L+L+ ..... +L
2 3 4 n
= S<(n-1)
Lai co
| | | | 1 | | 1
—t—t— . A<+ —F——+_ .+
273 4 w12 23 34 (n-Dn
| | | | 1 1 1 | |
—t—t—F o t—<l- —+ -+ -
2 3 4 n 2 2 3 n=1 n
| | | 1 |
— et —+— e+ +—=<]-—
UG R n n
| | |
— et —+—+..+—=<]
2 ¥ . n
= §>0-1)-1
= 8>n-2

= n-2<S<n-1my "7 201366 tw nhién lién tiép nén S khong phai 1a sé tu

nhién.
Cau4. (HSG 7 huyén, tinh, trerong Mwong Lat 2022 - 2023)
3
A:l-%+iﬁ-i+...+2-% A<i
Cho 3333 33 . Chimg minh: 16 :
Loi giai
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1 2.3 4 99 100
A:___-'+_J-__.1+"'+?_W
Ta co: 33 3 3 37 3
3
o 2034, 5 10
33 ¥ 3" 3
1,11 L1 100
A= Rty Ty Tty
= l__+3L_;T+ +3I‘;H 3-:q _g
(1)
B:l‘l+L_L3+.+%_L“
bat 3 3
3F =3- l+l-L+ +$_%
33
3B+ R =3- —
4 @)
3 100 3
. 443103
Tur (1) va (2) suy ra 4 4
A<i
Dods 16

Cau 5. (HSG 7 huyén Quing Xwong 2022 - 2023)
1 1 1 1 |
+ < :

_: _3+__1+ ----- +T _:+_:+_+ ---------- _:
Chirng minh r?mg: ¥ o33 3 >0 100
Loi giai
Ta c6
VT——+L+—+ - l (1)
¥ 3T 3203 .
30T =3 L+L+L+L+ ..... .l _1+L+T+_+ ..... + ﬁl“{z
2 3; 3-1 35 3 2% 3 3_ 3:- 3_'3_
21T —[l- 1
Lay (2) trtr (1) theo vé véi vé ta dugc : 3 3
1T <L (3)
Viy 6
p= e Ll L
5 6 T 1007
| | | | | 1 |
—*+—+—+ . +t———* ...
Tathéy 5 6 T 100 5.6 0.7 100,101
[fP}L-L:E}g_G_:l_{EI.}
Nén 5 101 505 570 o6

T (3) va (4) suyra: VP>VT

Cau 6. (HSG 7 huyén, tinh, trweong Quynh Phu 2022 - 2023)

_3- 2x
2-x

P
Cho biéu thuc:

re X 1x A A N . s 1z A 5
v6i © 1a s0 nguyén. Tim gid tri l6n nhat cua * .

P
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J-2x 2x-3 2{x-2)+l 1
F = = = { ) =2+
2-x x-2 x-2 x-2

Ta co

Dé P 6 gia tri 1on nhat khi va chi khi ¥~ 2 ¢6 gia tri 16n nhat.

<0 (1)

x=2= x-2<0=
,e R |
+ Vo1 X= 4

x=2=2>x-2=0= I
+ Vi x= 2 Kkhong co nghia  (2)

=10

x=22=x-2>0=
+ Véi x=2
|

Phan sb X~ 2 ¢6 tir va mau déu dwong, tir khong ddi nén phan sb dat gia tri 16n nhét khi

mau dat gia tri nho nhat.

Vi ¥€Z= x-2€Z y3 ¥~ 220 sy x- 2 dat oia tri nho nhit khi

x-2=le x=3= : =1 (3)

x-2

1

Tir (1), (2), 3)suyra X~ 2 ¢6 gid tri 16n nhat 1a 1 khi X =3,

Vay gi4 tri 16n nhat cua P 1a 3 khi X =3,
Dang 2.3. Bit dang thirc vé chitng minh tich ciia mt day
A. Tric nghiém (néu c6)
B. Ty luian
Dang 2. Bit ding thirc dang chir
A. Tric nghiém (néu cé)
B. Ty luan
Caul. (HSG 7 huyén, tinh, trweong Kinh Moén 2022 - 2023)

i

b

[

Cho ba s6 duong 0=a=bh=c=I . Chimg minh ring
Loi gidi

l-a=0
f—

Tacé 0 =a =b =c =I \
e l-a-b+abz0e l+abza+b (1)
ab =0

ﬁ {
Co: D =a =b =c =l lzc Q)

Cong timg vé ctia (1) va (2) suy ra

be +1

1-b=0 = (- a)1-5)=0

2b

ac +1

c <t . 2c
.'} - —_
2(l+ab) a+b+c l+ab a+b+c
a 2a h
= =
Chl'rngmlnhtu'o'ngtu'cé l+bc ﬁ‘+b+£‘; | +ac ﬁ‘+b+f’_
a b c 2a 2b 2
= + + < + +

be+l ac+l ab+l a+b+c a+b+c a+b+c

+
ab +1

<2

l+ab+14ab za+b+c+0= 2(+ab)za+b+c
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Cau 2.

Cau 3.

i b c
= + - =2

b+l ac+l ab+1
a b c
+ +

=2

Vay be+l ac+l ab+l )
(HSG 7 huyén Thanh Son 2022 - 2023)

a . 2] . c
0=a=bh=c=1 b+l ac+l ab+l

A E b’ . 3
Cho ba s6 @ 0c thoéa man . Chlirng minh rang:

Loi giai
Véiﬂiiaiibiicil:
= : {l - 9 . @
SOSénhduQC: (b"l)(ﬁ" l)-":_-"ﬂ':* bﬂ""‘lzb""c b{:""l_b"‘ﬂ b{:""l_b"‘ﬂ'.
b - b c _.¢
Tuong ty: @c+l a+c, ab+1 a+b
a b c a b c
+ + = + +
bec+l ac+l ab+l b+c a+c a+b (1)
a a a+a
=l= =
Taco: b+c b+c a+b+c
b b b+b
=l = =
a+c a+c a+b+c
C c+c
=l = =
a+b a+h a+b+c
a b c 2a 2b 2c
+ + = + + =2
b+c a+c a+h a+h+c a+b+c a+b+c (2)

a b c
- + =2

==
Te(D)va(@) be+l ac+l ab+l
(HSG 7 Thi Xa Bim Son 2022 - 2023)

0<x<y <= <l 'Tl+ yl+:l£3
r EXIEVEI= ol o T+ Y+
Chobasé "7 thoa man ’ . Chtg minh * : &
Loi giai
yi 0sr=ys=sz=l  x-1=0y-1=0= (- 1y-1)20= xy+lzx+y
1 1 z z
'+ +y '+ +y
v+l x+) a+l x4+ (1)
X X
=
Tuong tu yz+l z+y ()
V V
YV o
xz+l x+z 3)
Al L S S
C()ng tl:l’l’lg Vé (1)’ (2),(3) ta co _].J:+l xz+1 xy +1 x+y x+z y+x (4)
X X+x X 2x
< = <
Ma y+z x+yp+=z y+z .‘r+_11+:'
2 1 el - 1_
Y o =) £ o &

Chlﬁ:ngminhtudngtl_r'r"': x+y+:; x+y .r+y+:.

=2
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X ¥y o,z {3[x+y+:]l
Suyra _],-'+: X+z

=2
x+y

x+y+:z (5)
x ¥ z

+ + <=2
Tu (4) va (5) suy ra yz+ 1 xz+l xy + ]

(HSG 7 TP Bic Ninh 2022 - 2023)

Cau 4.

cabe o O=agsh+l=c+2  at+b+c =l
Chobaso ‘choaman&_ﬂ =b+1=c va

. Tim gi4 tri nho nhét cua €.
Loi giai
=g =b+l=c+2 D<a+b+l+c+2 =<c+2+c+2+c+2
Vi nén
= 0=4=3c+6(via+bh+c=l)
-2 -2 5
Ik=z-2=2c=— — a+b=—
3 c 3 3
Hay . Vay gié tri nho nhat cta

la khi d6
Cau 5.

(HSG 7 Thi Xa Hoang Mai 2022 - 2023)

Cho %5:€ 1a cac s6 thoa man; @ +b+c =0 Ching minh rang
2022ab+2023bc + 4045¢ca =0

Loi giai
Ty a+b+c=0 = btc=-aa+b=-c p 44

2022ab+ 2023bc + 4045¢ca =2022ab+ 2022ca + 2023hc + 2023ca
=2022a(b+c)+2023c(b +a)

=2022a {-a)+2023¢ (- ¢)
=-20224" - 2023¢°
=- (202247 +2023%) <0
Vay 2022ab+2023bc +4045ca <0 ¢ a+b+c =0
ay n

Tai liéu duoc chia sé bdi Website VnTeach.Com
https://www.vnteach.com
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