DU AN TACH PE HSG TOAN 7

Nguoi lam: Thu Huyén )
Zalo: Thu Huyén - s0 dt zalo: 0963867829
Email: huyen070479@gmail.com

CP1: CHUNG MINH BAT PANG THUC, TIM GTLN, GTNN

Dang 1. TIM GTLN, GTNN
B. Ty luin

Cau l.

Cau 3.

(HSG 7 huyén Huong Khé — Ha Tinh 2022 - 2023)

s I
7 p =209 2x 03, o
Cho biéu thirc: x=- 2023 Tim cac gia tri nguyén caa ¥ dé biéu thuc P dat

gi4 tri nho nhét, tim gia tri nho nhat cua P

Loi giai
=7 =7 = My
p4049-2x 3-2(x-2023) 3 L0 o000
- 2023 x- 2023 x- 2023
3

Biéu thitc P dat GTNN khi va chi khi X- 2023 ¢ GTNN = ¥ 2023 13 3§ am 16n nhét
(vi ¥ nguyén )™ ¥- 2023 =- 1= x =2022 (TM)

Khi d6 GTNN cua P 1a =5 khi x =2022

Vay GTNN cta P 1a =5 khi ¥ =2022

(HSG 7 huyén Thai Thuy — Thai Binh 2022 - 2023)

E =4 5
Cho biéu thirc a-2 voi ¢ 1ash nguyén. Tim gia tri nguyén nho nhit caa Eq
Loi giai
Diéu kign: @ #2
-5 -2-3 3

E :ﬂ :ﬂ| =1- :

a-2 a-2 a-2

3

E nhan gia tri nguyén khi @- 2 1a s nguyén.

= 3ig-0 = a- 26|33 = ae[x5L- )

Thir lai cac truong hop thi ta tinh dugc gia tri nho nhat cia £ bang -2 khi @ =3
Vay gi4 trj nguyén nho nhét ciia £ bang -2 khi @ =3,

(HSG 7 huyén Song Lo 2022 - 2023)

P _14-x
Tim gia tri 16n nhit caa biéu thirc 4-Xx voi X 1a s6 nguyén khac4 .
Loi gidi
P :|4— X 14 10
Ta coO: 4- x 4- x
10
—
P dat GTLN  4- X dat GTLN
10
>0

Néu 4- x>0 i 4-x
Trang 1/11



DU AN TACH PE HSG TOAN 7

10

Néu 4- x<Otpi 4-x
10
Pé 4- x dat GTLN thi 4- x13sb nguyén duong nho nhét co thé = 4- x =1
= X =3(TM)
Khi X =3 thi P =11,
Vay P ¢c6 GTLN bang 11 khi ¥ =3
Caud. (HSG 7 Truong Doén Nghia — Hung Ha 2022 - 2023)
4 =14— X

Véi gia tri nguyén nao cta X thi biéu thirc 4- X ¢4 gi4 tri 16n nhat? Tim gia tri do.

<0

Loi giai
p :|4— X . 10
Ta co: 4-x 4- x
10
—
4 datGTLN 4~ X dat GTLN
10
Néu 4- x>0 ¢hj 4-x
10
Néu 4- x<Op; 4-x
10
Pé&4- x dat GTLN thi 4~ X 1a s nguyén duong nhé nhét co thé = 4= x =1,
= X :3(TM)
Khi X =3 thi 4 =11,
Vay 4 ¢6 GTLN bang 11 khi ¥ =3
Ciu5. (HSG 7 Truong Lé Quy Pon — Hung Ha 2022 - 2023)

A =[x- 2022|+|x- 2023

>0

<0

Tim GTNN ctia biéu thirc :
Loi giai

A =[x 2022|+|x- 2023 =|x- 2022|+|2023 - x|=|c- 202242023~ x| =]

Déu " ="xayra © (x- 2022)(2023- x)=0 = 2022 =x 2023

Ao A =le 2022 =x <2023
Vay min

Céu 6. (HSG 7 huyén Hung Ha 2022 - 2023)

. : . C =|x- 2022+ |x- 2023|

Tim gié tri nho nhat cta biéu thuc:
Loi giai

Ta co: C =I¥~ 2022[+ [x- 2023]

C =|.r - 3&33|+|2C+23 - .r| 3:|.r - 2022 +2023 - .r|

= C =l

, = MM 0 - NI il
Déu "—" xéy ra khi va chi khi: &~ 2022/2023- x)=0= 2022 <x = 2023

. 30712 302
Viy gid tri nho nhét ciia © 1a | khi va chi khi 2022 <X =2023
Cau7. (HSG 7 Truomg Ly Nam Pé huyén Hung Ha 2022 - 2023)
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_ 2011
- 2012- |- 2010]

Tim * nguyén dé bicu thic sau dat gia tri nho nhat
Loi gidi

2 cs: - - 2010[=<0 - x = 2012~ [x- 2010/ <2012

T voi moi ¥,

x>4022

r=-2

vG1 mo

2012- |.r- EDIC+|-=:D=: |.r- EDID|>EDIE:
* Trudong hop 1:
2011

|- 2010]- 2012

Khi d6, B <0 B nho nhét khi va chi khi dat gié trj dwong 16n nhét

khi v chi khi ¥~ 2010]- 2012 =1
x =4023

xr=-3

Khi d6, B nho nhét bang - 2011,
2012~ |x- 2010|> 0= |x- 2010[ <2012 = -2 <x <4022

= |.'r - EGIE}| =2013 =
(thoa man).

* Truong hop 2:
-
D{EDIE—|x—EUID|£EDIE=: B:_-‘r“ml
Khi do, 2012,
_ 2011
2012 - |- 2 ..
2012 |r .,E}IE}| dat gi4 tri nho nhit bang - 2011

Vay ¥ == 3 hogc ¥ =4023  bidy thirc

Cau 8.(HSG 7 huyén Hung Ha 2022 - 2023)
C2Ge- 1) +2(y-2) +100

G- 1Y +(p-2)Y +2

Tim gia tri 16n nhit cua biéu thic:
Loi giai
C2(e- 1Y +2(- 2) +100
T G- +(p-2Y 42
201 + (- 2) +2]- 44100
- (- 1Y +(p- 2) +2

5 96
:‘-'+ El k]
(- 1) +(p-2) +2
[(x-1)* =0
(y-2)* =0
Vi
= (x-10 +(y-2) +2 =22
- % N g
(- 1Y +(p-2)y +2 2
=2+ ﬁ% =50
(x-1) +(y-2) +2
= D <50
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Dau bang xay ra
{x =1
Viy gié trj 16n nhdt ciia bidu thie: D 13 50 khi [V =2
Cau 9. (HSG 7 huyén Hueong Khé — Ha Tinh 2022 - 2023)
_2h—”+3
. 1 L. . 1R , B |.‘c'-||+|
Tim gia tri 16n nhat cua biéu thuc
Loi giai
2= 1[+3  2fx- 1[+2+41 |
= = =2
|.'r—l|+l |.‘c'-||+| |.'r—l|+|

Ta co

. x—l‘zﬂ .. .
Vl‘ vOoi moi ¥

= x| +1 =1

vO1i moi .

1

= <

|.‘r— I|+I oy
vOoi moi X,

1

+2 =
|.‘r— ||+| x

vO1 moi

Vay gia tri 16n nhat € 1a 3 khi va chi khi ¥ =1

Cau 10. (HSG 7 huyén Hung Ha 2022 - 2023)
o .-H’ _2016x- 2016 ’
Tim gia tri nguyén cua * d¢ bicu thic 3x +2 c6 gia tri nho nhat.
Loi giai
W_EDIG.T—EDIG _072(3x+2)- 2016- 1344 3360

=072-
Ix+2 Ir+2 Ix+2

- 3360

M nhonhat  3X+2 [6n nhit

3360

<0

X6t 3Ix+2<0 5 3x+2 (1)

3360 S
X6t 3x+2>0 ¢ 3x+2
3360

3x+2 16n nhit khi 3¥ +2 nho nhat
Ma ¥ nguyén, 3X+2 duong va 3X+2 chia 3 du 2 nén 3¥+2 =2 pgp x =0

0

3360 3300 1680
Khi do: 3x+2=3.0+2 (2)
3360

So sanh (1) va (2) thi 3x+2 ¢¢ gia tri 16n nhit bang 1680
Véy 'ﬂdrr.lil'. =- ].DDS khl X :0‘
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Dang 2. 1. BAT PANG THUC VE CHUNG MINH TONG PHAN SO TU NHIEN
B. Ty luan

Cau 1.(HSG 7 huyén Nga Son 2022 - 2023)
1 1 1 1

A=l +;+—+_+-~-+ % A >_2023
Cho 2 3 4 - I.Chl'rng minh rang; 2
Loi giai
Taco
[l 1] [l 1 1 1 1 1 1
A=l+—+ _+_‘+_+__+_+_‘+ + e ‘ —
2 13 4) 15 6 7 8] 272 4 raenll B bt
[ 1 1| [ 1 1 1 1 1 1
A>T+ _+| —+ |+ —+ —+_+ |+ 4+ +ooe ‘ _
3 | 22 32 | 2.’- 3 2.\ 3.’- | =222 =20 33]2.'-
A:»l+l+'* ‘L_'-I-'} ~L_+ +2% _lj - —
2 2" 2 277 27
1 1 1 | 1 1 2023 1 2023
AS1bb bk o Z1420160 - o = | 1= o ‘:- -
"
A_l+l+l—+l+-~-+ W! }“D“3
Vay 2 3 4 277 -1 2

Dang 2. 2. BAT PANG THUC VE CHUNG MINH TONG LUY THUA
B. Ty luan

Caul. (HSG 7 trwomg Tri Thirc tinh Pong Nai 2022 - 2023)

1 1 1 1]
b — —
4 5 49 30|

(dpcm)
Cau 2. (HSG 7 huyén Thwong Xuan 2022 - 2023)

O T S N L s
Cho day so "1™ " duogce xac dinh nhu sau:

! L1 11 1
—_ a'} :]_+— . :1+—+— ﬂ" :I_+_+_+".+_
@ _1§ ) 2, 2 3. ; 2 3 n
L3+_II—E+L_+...+—:-:3
Chtng minh rang: 41 =% 3a, na

m , v&i moi s6 ty nhién 7>1
Loi gidi
1 |

— <
SN .. ka, ka_ a . a, >a
V61 mot k 22, ta co: k k=170 (Vl k k—l)_
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1 L:ak- a_, 1
i egr W 4 @y .y jI!"{‘rx-l'ﬂx
Lai co:

Cong theo vé ta duoc:

1 1 | | | 1 | | | |

— bt < — - - =

2a; na, a, a, a, da, a_, a, a

= Lﬂ+Lﬁ+...+Lﬁ <l+1 =2
a,  2a, na,

Cau3. (HSG 7 huyén Tién Du Bic Ninh 2022 - 2023)

1 1 1 1 | 1 1
A= 3‘_-1+_-.‘. _g+""+TH‘W A<—
Cho T T T 7 7 . Chimg minh rang 50.
Loi giai
12 3 4 99 100
A :_+_:+_3+_4+.--.+?+W
Ta cb 77 T 7 7 7

-
T.A=1+=— +iﬁ+i3 ....+£+l??
7 7 77
= T74- 4= [+L+i+i+....+£+$
| A S 7% 77

[1 2 3 4 99 100
- |
7 77 T 7 77
- 64=1+1 +—l‘ +—l3 +—lJ +....+—Em - _“,1‘3
7 77 7T 7 77
B:l+l+l—:+L3+L_1 R urr
Pt 7 77 7T 7 7

= 7B :?+l+l+L:+L+L+ ot

37 4 e ?Tu
='r?B~B:?+l+l+l_ﬂ+L+L+....+% [ LI
| 77 7T 7"

ﬁB:?_qu{?
7

04 =8- li?-:ﬁ:- a4 {1: A{i
Lai co: 7 0 30
A<l

36

Vay

(HSG 7 huyén Hung Ha 2022 - 2023)
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11 1 1
. A=7=+S5+5+.+—5<I1
Chirng minh rang: 23 n
Loi giai
1 1 1 1 1 1 1 1 1

=t —t—+ . t—<—+— =1- —<I1

tot——=
. 22 33 44 on 12 23 34 (n-Dn n
Tacé :

Caus5. (HSG 7 Truwong Lé Quy Don - huyén Hung Ha 2022 - 2023)

1 1 1 1 I 1 < 1
Chﬁ:ng mlnh ré\ing: ?2 ?-'I """ ?-1.” ?-1." """ ?Q!ﬂ ?I':I':l SD
Loi giai
Lol 1, L1, 1
Dét ? ?-1 """ ?-1." 2 ?-1." """ ?q‘“ ?I:l:l
Ta co
. 1 1 1 | 1
74=7 {_- TH+ ...... T +?T-W‘
1 1 1 1
=494 =1- —+.... - +— - —
?-1.“ 4 ?-1."-_ ? ?
49A+A:[l- +o +%-%‘+[L-_+ ...... +%- :
77 FA 77"
- 504 =l- <l A<t
30

Cau 6. (HSG 7 huyén Hung Ha 2022 - 2023)

Y e

.Sosanh D véi
Vi D latich caa 99 s6 am nén:

Cho
Loi giai

oo )
16 1007
p=3 815 9999 132435 99.101
7R A0 T 2 Y 42 T 0t
__1.2.3.4.5..98.99 3.4.5...100.101
2.3.4.5..99.100 2.3.4...99.100
- L 101 _101 100
100" 2 200 200
D>l
2
D<—l
Vay 2
Cau7. (HSG 7 Truomg Ly Nam Dé - huyén Hung Ha 2022 - 2023)
9 9 9 ‘} [DD3
A=—+ 4+ —_+_ .+
3 5 7 2007 . 2008

Chimg minh rang:
Loi giai

Tong 4 khong c6 thira s6 chung, do vay ta danh gia timg s6 hang
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o)
]

—<
2007°  2006.2008
2 2 2 |
A= + = 4+ = 4 ¢ = -
24 460 08 20002008 2 2008 2008

[ S

Cau8. (HSG 7 huyén Hung Ha 2022 - 2023)

S, :l+l;S: :l+l+L:;.....;S: :I+L+L+ ..... +SIT(_P?E|M)

Cho 3 3 3 35 . Chting minh rang:
1 1 1 1 1
b+ —+ ..+ _<—
55} 557 5s° $'s7 4
Loi giai
Tacé S:II}S:II-I }""}SE}SI}I'
= 5'>85 '>.>5'>5">1
1 1 1 1 1
= —+ .+ <t —F— .+ —
ss; 557 5's” s’ 5 5§ 5"
1 1 1 1
——t— .t —
pit 5 5 5 5"
= 54 —l+l+L+L_ "‘L.
5 5.'! SJI'
= 44 =1- %cl
= A*'-:l
4
A<l
vay 4

Dang 2. 3. BAT PANG THU'C VE CHUNG MINH TiCH CUA MOQT DAY
B. Tu ludn
Caul. (HSG 7 huyén Hung Ha — Thai Binh 2022 - 2023)

1357 99 P<i
ChoP=2408 mD.Chl’Ingminhr'flng 10
Loi giai
nontl e
n+l n+2
Ta co
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Cau 2.

1 357

99

n 1, 99
Cho cacgiatritt dén ta co:
1 23 55 6 99 100
—_ ] —
2 34 66 7 7100 101
1357 9 2408 100
24687100 3579101
<
_ 1357 99 1357 99 2468 100
2468 100 2468 100 3579 101 2468 100
<
1357 99 1
S| ————.—
24068 100] 101
<

(HSG 7 huyén Quan Son 2022 - 2023)

Chtrng minh rang

Véimoi " =1 ta co:

135 2021 2023 r{lii...m' 2013 _ 1
Twdosuyra: |2 4 0 2022 2024] 357 2023 2025 2025
n . n-1 :(n—l)[n+lJ :n—l
Véimoi 7 =2 ta co: (14" (1Y (n+1) ”H.
135 2021 2023)° 124 2020 2022 _ |
2 4 0 2022 2024 4 4 6 2022 2024 4048

Tu do suy ra: *

1 135 2021 2023)° 1
2 4 6 2022 2024] 2025
Loi gidi
L2021 2023)° 1
2022 2024 2025
ﬁ: H: ﬂ: n
L=

(n+1) n° +2n+l

nw+2n n+2

Dang 3: BAT PANG THUC DANG CHU'

B. Ty luan

Cau l.

(HSG 7 truwong Le Quy Don Ha Dong 2022 - 2023)

a,b,c

Cho

Trong tam gidc, téng d0 dai hai canh 16n hon canh con lai nén ta co6 :

Tuong ty ta co :

Loi giai

2(ab+bc+ca)>a +b +c

la ba canh cia mot tam giac. Chimg minh :

b+csa= alb+c)>a’ = ab+ac>a’

be+ba>b"

2ab+bc+ca)>a +bh +c

Cong theo vé ta duoc :

a, b, c
Vay

Lac+ch>¢’
va

2ab+bec+ca)>a +b +¢°
la ba canh ctia mot tam giac thi
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Cau2. (HSG 7 huyén Cam Thuy 2022 - 2023)
a b c
+ +

Cho ba s6 duong 0 =a =b =¢ =1 Chng minh ring: bc+1 ac+l ab+l

=2

Loi giai
(a-1=0
0=a=b=c=l= = (a-1)(b-1)=20= ab- a- b+1=0
h-1<0
Vi
= agh+lza+h= ! = ! =_¢ <€ (c =0)

ab+1 a+b ab+l a+b
c 2c c 2c
< = <
Ma: a+b a+b+c ab+l a+b+c
b 2b a 2a
< <
Chuig minh tuong ty, ta cé: ac+l a+b+cyy be+l a+b+c

a b c 2a+2b+2c
i + + = =2
Cﬁng theo Vé, ta du‘qc: bec+l ac+l ab+l a+h+c (dpcm)
a b c
P
Vay voi ba s6 duong 0 =a =b =c =1ty be+l ac+l ab+]

Cau 3. (HSG 7 huyén Hung Ha 2022 - 2023)

a+bh bh+c c+d d +a
+ + +

Cho a‘b‘c‘d:'U.Chﬁ’ngminh: © a+b+c b+c+d c+d+a d+a+b O gia tri
khong nguyén.

Loi giai
Vi a‘b‘c‘d:'o,tacé:

a+h a+h
=

a+h+c a+bh+c+d
b+c - b+c

h+c+d a+h+c+d
c+d - c+d

c+d+a a+b+c+d
d+a d +a

=
a+h+d a+b+c+d
a+h b+c c+d d+a a+b+c+d)
+ + + >

Cong theo vé ta duge: a+b+c b+c+d c+d+a d+a+b a+b+c+d
a+b+c a+b+c+d
= =1
voi @06d >0 4o atb+e a+b+c+d

=2(*)

a+h c a+bh+d c
+ = +
a+bh+c a+b+c a+b+c+d a+b+c+d
c c a+h a+bh+d
= <

Ma a+b+c a+b+c+d (véia, b,c,d>0)nénsuyra: a+b+c a+b+c+d (1)

Chimng minh tuong ty, ta dugc:
b+c a+b+c

=
b+c+d a+b+c+d ()
c+d < c+d+b
ctd+a a+b+c+d (3)

Trang 10/11



DU AN TACH PE HSG TOAN 7

Cau 4.

d+a < d+a+c

a+tb+d a+btc+d (4)

Tix (1), 2), (3), (4) cong theo vé ta duoc:

a+h . b+¢ . c+d . d+a {3{a+b+c+d}

a+h+c b+c+d c+d+a d+a+b a+bh+c+d
a+h . h+c . c+d . d +a

=3(*¥)

2eM = <3
T (%) va (**) a+b+c b+c+d c+d+a d+a+b
Vay véi a.b, C'd>0, M ¢6 gia tri khong nguyén (dpcm)
(HSG 7 Truwong Lé Quy Pon Huyén Hung Ha 2022 - 2023)
X LY L E
. D=x=y=z=l ) z4+l xz+l ap+l
Cho ba s6 duong =) . Chuing minh: ! . o
Loi giai
Vi l=x=y=z=l= x-1=0;y-1=0
1
= (-1 )y-1)z=0= xp+lzx+y= <
x+l x4y
oz =
xp+l x+y
X Xy Y (3)

Ching minh tuong tu: *= +1 y+z xz+l x+:z
X ¥ 7 ¥ ¥ -
+ < - -

+ =
Cél’lg tfl'l’lg Vé (1) (2) (3) ta co: ¥z +1 az+1 Xy +1 y+z x+z x+y
x T+ x 2x
= == =

Mg Y*+Z X*y+z y+z x4y
) 2y - 2z
y Wy oz X
Chtng minh tuong ty: Xx+z x+y+z x+y x+y+:z
y z x+y+:z
:’.‘{'+_].+_£|[T_]. }_2 (5)

y+z x+z x+y x+y+:z

Twr (4) va (5) suy ra dpcm

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