DU AN TACH PE HSG TOAN 7

Nguoti lam: Lé Thi Hoa
Zalo: Yl - s0 dt zalo: 0394082363
Email: nguyenthihaul00988@gmail.com

CP10: CHUNG MINH BAT PANG THUC VA TiM GTLN, GTNN

Dang 1. Tim gi4 tri 16n nhét, nhé nhit.
A. Tric nghiém
Caul. (HSG 7 Thanh Thiy, Phu Tho 2021 - 2022)
. . —|y=2|4|p-
Gi trj nho nhét cia bidu thie 2 =~ 2D 3

A. 2 B. 3 5

C.
Loi gidi
Tacs: A== 2A+|y=5[=ly-2f+f5-

|ﬂ| +|b| ::|ﬂ +b|. Dau ‘=" xay ra khi ab =0

(y-2)(5- p)=0= 2<y <5

Ap dung BDT gia tri tuyét doi:

Ta 6 |J1'— E|+|5 - J1'| l_='|J1'— 24+5- J1'| =3

= 423

Vay 4 co gia tri nho nhat bing 3 khi 2=V =3
Cau 2. (HSG 7 Thanh Thiy, Pha Tho 2021 - 2022)

. Dau ‘=’ xay ra khi

4 :EDEE - x
Véi X nguyén, gia tri 10n nhét cua biéu thirc I-x 1
A 2021 B. 2020 C. 2019 D. 2018
Loi giai
A -z =1+ EDEDJE Z=2-xeZ

, - -
Ta co: <-4 <-4

, , - , ‘ ) - = =
pé 4 co gia tri 16n nhat thi 2-x la s0 nguyén duong nho nhat, hay = ¥ =l= x =l .

Vay GTLN cia 4 1a 2921 i ¥ =1,

B. Ty luan
Caul. (HSG 7 My Durc, Ha Ngi 2021 - 2022)

O == 2020]+[x- 2021 +}x- 2022 v 4 pidw thire © 6 gid tri nho

Cho biéu thtrc:
nhat. Tim gié tri nho nhit do.

Loi gidi
Ta . @ =hr= 2020]+|x - 2021|+|x- 2022
Ap dung BDT gia tri tuyét ddi: |ﬂ| +|b| ::|ﬂ * b'. Diu =’ xay ra khi ab =0

|- 2020/ +|2022- x| =|x- 2020+ 2022 - x|=2

Ta co ~ véimoi ¥ (1)

- 202120 _ . moi ¥ (2)

Tr (1) va(2) = 422 véimoi ¥
(x-2020)(2022- x) =0

= x =2021
Diu = xy ra: | x- 202120
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Cau 2.

Cau 3.

Vay Q ¢ gia tri nho nhét bang 2 khi ¥ =2021

(HSG 7 Ung Hoa, Ha Ni 2021 - 2022)
L P =[2021- x|+[2022- x|

Tim gié tri nho nhat cta biéu thic .
Loi gidi

P =[2021- x|+[2022- x|
Ta co:

=|c- 2021]+[2022- x|

_ |- 2021|+[2022 - x| =[x~ 2021+2022- x| =I
aco

-y (- 202102022 %) =0 o, 502 507n
Dau bang xay ra khi < 2021 =x =2022

Vay biéu thirc P ¢6 gia tri nho nhat 1a 1, xay ra khi 2021 =x =2022

(HSG 7 Viing Tau 2021 - 2022)
v :EDII.‘:'I.T— 2016
Ir+2

Tim gia tri nguyén cua * de€ bi€u thirc c6 gia tri nho nhat.

Loi giai

2016x- 2 672.(3x +2)- 2016- 1344
yy = 2010x- 2010 _ 672.(3x+2) _g77. 3360
3x+2 3x+2 Jr+2
3360
M nhé nhit khi 3x+2 16n nhét
3360

Vi 3360 >0 va khong déi nén 3x+2 dat gid tri 16n nhat khi: 3X+2>0va 3x+2 dat gia trj
nho nhét.
Ma 3x+2 chia 3 du 2 nén Ix+2=2= x =0

3360 _ oy 3360 _ oo

342 3.0+2

M =672-
Khi do:
Vay M dat gia tri nho nhat 1a - 1008 kpj x =0

Ciau 4. (HSG 7 TP Viing Tau 2021 - 2022)

o . y A =|x- 2|+[2x- 3|+[3x- 4]
Tim gia tri nhd nhat cia bicu thuec :

Loi giai

T og:rm 2+ P 4 =[2- x|+ 3= 4|22+ x+3x- 4] f2x- 2

Ay e 2 = (2 - -T)(?".T' 4) ED’
Dau “=" xay ra

v=2
F-x =0 F >x 4
3x-420 ||3x24 =34
P = | =3 = _=x=2
2-x =0 2=x v =2 3
{3;(- 4=0 3x =4 4
' TEE

Lai cg: 120 2[#[2x= 3[=[2x- 2+ 3- 24 =[2x- 243 24 =[1] =1
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= (3-2x)2x-2)=0

Dau “=" xay ra
{3
ro- r__
3- 2x=0 -2x=-3 2
2x-2=0 2x =2 x =l 3
< | < | < | = l=x=—
3- 2x =0 -2x =-3 3 2
X =—
2x-2=0 2x =2 1 2
- lx <l
Dode = A=k~ 2[+[2x- 3]+ 3x- 4=
4
—=x=2
3 4 3
= = — =X =—
3 2
l =x =— 3 -
£ v oa g
Déu “=" xay ra =
4 3
= — =X =—
3 2

Vay gia tri nho nhét cua Al

Cau5. (HSG 7 Cira Lo, Nghé An 2021 - 2022)

N Y S =2021, a+2b=2022 . .. oo
Cho la cac so6 khong am théa man: a+3c=20 1; a+2b =20 . Tim gia tri 16n nhat

., P=a+b+c
cua .
Loi giai

Taco; @+3c =2021= a =2021- 3¢, a+2b =2022= a =2022- 2b

= :l+§c
Suy ra: 2021- 3¢ =2022- 2b = 2b =2022- 2021 +3¢c =l +3c 2 2
1 3 1 1 1
P=a+h+c=2021-3c+—+_—c+c=2021—- —c =2021—
Nhu vay: 2 2 2 2 2 (vi €20y,
a+2b=2022= |'I:r:l
DAu bing xay ra < ¢ =0 Khi do @+3c =2021= a =2021, 2
202]l a =2021: 6 :%;E‘ =0

Vay gié tri 1on nhat ciia P 1a 2 khi
Cau 6. (HSG 7 Vii Thw, Thai Binh 2021 - 2022)

N C=3033+|3y—l|+(3x—y+3):
Tim gia tri nhd nhat cta bicu thurc: )

Loi giai

7= = - s 2
3y- 120 vy (2x- y+3)° 20

Véimoi Y ta co:
= Py 1|+(2x- y+3) 20 5 € 22022

Déu bing xy Kkhi 3y-1]=0 va (2x- y+3) =0 < 3y-1=0 vy 2x- y+3=0

= y=—ix
3
(x:¥) 2[ j;l
Vay Cmin =2022 v 13 3]
Cau7. (HSG 7 Thanh phd Thai Binh 2021 - 2022)
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Cho biéu thire: véi

P S S
1. Tinh gid tri ctia bicu thirc ~ biét

X ..
2. Tim cac gia tri nguyén cia  dé biéu thuc

by
[l

o
[l

Loi giai
‘I.'+_:’——2 -1= X+ =
1. Ta co:
1 2
r+—=|l= x=l- —==
Truong hop 1: 33
1+|—:-I==' .T:-I-—:j
. ) 3 3
Trudng hop 2:
2 4
= X =— - —
3 hoac * = 3
2 3
X =— —
V&i 3 thoa man didu kién ¥ * 2 thay vao biéu thic < tinh dugc
-4 3
X =— X F—
Voi 3 thoa man diéu kién 2 thay vao biéu thirc 4 tinh duoc
X :E A :2 X =-4
7 21 5
— i Py N Xe
5 Tach: A=2x-3 _ 2x-3 _2,2x-3 ¢
Bl
2
A 16n nhat khi ¥~ 3 160 nhét
5
2
o (2x-3)

"3 16n nht khi 14 s6 nguyén dwong nho nhat

= 2x-3=l=x=2 n x4 A P X A
( Thoa man di€u ki€n = nguyén)

5

7.2
A=2 2x-3_¢

Thay * =2 vao biéu thirc

c6 gia tri 16n nhat. Tim gia tri 16n nhat do.

S
7.2-8
3 _,
3 2
2.5.3
3
-4
7.°%. %
3 0 _52
243 1T
3
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Cau 8.

Cau 8.

Cau 9.

Vay ¥ =2 thi gi4 tri 1on nhét ctia bidu thite 4 bing 6.
(HSG 7 Bét Xt, Lao Cai 2021 - 2022)
2011
M =
2012~ 3x- 2010)

Tim gia tri nho nhét ctia biéu thirc
Loi giai
2011
M =
2012 - 3|.r— EDID|

. . 2012 - 3|x- 2 .
Biéu thitc M dat gia tri nhé nhat khi 2012 3|.r “Dm| co gia tri 1on nhat

M -3l 2010(=0 = 2012- 3|x- 2010| <2012

moi X voi moi ¥

Dau “=" xay ra khi * =2010

2011
JM 5—
Suy ra 2012 yé&imoi ¥
M _ 2011
2012 ki x =2010
Vay
(HSG 7 Muong La, Son La 2021 - 2022)
Tn-8
Tim s6 tu nhién ” dé phan sé 27- 3 ¢o gia tri 16n nhét.
Loi giai
P:?n— 8 EP:|4!’F- 16 . 5
bit 2n-3 2n-3 2n-3
5

P ¢6 GTLN = 2P ¢4 GTLN = 2n-3 ¢y GTLN= 2n-3=1=n =2
(vi "€N = 2n-3€N 3 2n- 3 13§ tu nhién 1¢)

Vay P ¢6 GTLN bang 0 khi 7 =2

(HSG 7 Mudng La, Son La 2021 - 2022)

| _lx= 2016/ +2017
Tim gi4 tri nho nhit cta bidu thie: | © 201012018
Loi giai
, _lx- 2016/ 42017 _ |
[x- 201642018 |x- 2016|+2018

Ta co:
|
A ¢c6 GTNN khi | ¥~ 2010[+2018 .5 TN
Lai co: | %= 2016/ 42018 22018 (i Vx ) DA <o yau pa ki x = 2016
2017
Vay 4 ¢6 GTNN la 2018 khj x = 2016

Cau 10. (HSG 7 Chu Sé, Gia Lai 2021 - 2022)
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a b
P = 4+ —
Cho ¥+ =L 43 ¥>0.9>0 Ty o tri nho nhét ciia bidu thic ¥ ¥ (¢ va b 1a cac
hang s6 duong da cho).
Loi gidi
a b a1l bl oalx+y) Blx+y)
P=o——m+—= = +
Ta co: x ) x ) x )
, ay . bx |ay bx . s
= +——+h 4+ = + +a +bh”
x ) x )
a’y b'x
—
Cacsodwong * Y o tich khong doi nén tong ctia chiing nhé nhat khi va chi khi
ay bx 5 2 e s a
T =" =gy =bx" = ay=bx= al(l- x)=bx= x =
X ¥ a+h
b
Suy ra a+b
a b

_ 2 r = ;,1' —
Vay gia tri nho nhit cta biéu thirc 1a P=la+b) khi — a+b a+b,

Ciu 11. (HSG 7 Ly Nhian, Ha Nam 2021 - 2022)
D =|}'— 4|+|f1'—

Tim s6 nguyén ¥ d bidu thirc 10] 4t gid trj nho nhdt.
Loi gidi

a| =] y la|+p[=la+b]

Dau “=" xay ra khi a,b cung diu hodc it nhat mot sb bang 0.
D =|y- 4 +|y- 10| =|y- 4]+|- y +10|z|y- 4 +10- y| =6

Ta cé‘

Ap dung

Dﬁ'u 2 Xéy ra khi (,1' - 4)“ 0- ,1'} =0 = 4 ":_:‘L" =10 )

[ 4+ &+ & T = Q- |
Vi Y nguyén nén ye 45078910

Cau 12. (HSG 7 Quang Trach, Quang Binh 2021 - 2022)
Tim mdt s6 ¢6 ba chit sb sao cho ty s gitta s6 d6 voi tong cac chit s ciia nd ¢6 gia tri nhé nhit.
Loi giai
Goi s6 ¢6 ba chit sb can tim 1a abe (a:b,¢ 13 cac chix s0, 0<a <9 0=<b; c <9).
P= abc _100a+10b+c _y 4 99a+ 9%
Ta co at+tb+c a+b+c a+h+c

Vé6i %D xac dinh thi % bé nhat khi ¢ 1 sé 16n nhat = ¢ =9.

99g +9h 9(a+b+9)+90a- 8l 90a - 81
=1+ =1+ =10+
Khi @6 a+hb+9 a+b+9 a+b+9
V6i @ xac dinh thi & bé nhat khi b 1a s6 16n nhat = b =9
Khi do:
i . 10(g +18)- 189 .
104 20a-81 _ 0 o10a-9 _ o 10(a+18) _100. 2189
a+l18 a+18 a+18 a+18
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. —100. 2189 | |
a+18 bg nhét khi a bé nhat= @ =1.

. § =19

Vay s6 can tim 12 199 va 19

Cau 13. (HSG 7 Quéng Trach, Quing Binh 2021 - 2022)
11 1 11

. N 3 A=t —+— .+ —<—,
Chimg minh rang vai ST =2 45 ¢6: 3y 4 5 n 12
Loi giai
11 1 1
=k — b —
Véi nelN,n =3 ta co: 3 4 35 n
2 2 2 2
= 24—+ —+—+ -+ —
3 4 5 n
Ta co
2 2 1 1
= - -

4506 45 50
2 2 | 1
—= = -
n (n-Danln+l) (n-Dn nin+l)
5 2 2 2 2 1 1 1 1 1 1 1 1
2 2 A=+ + et - - - et -
3 4 5 n 23 34 34 45 45 5.0 (n=1)n nin+1)
S YPRLI.
2.3 n(n+l)
= A{L- I
12 2n(n+1)
= A{L
12
1 1 1 1 1
=ttt . +t—=<—
Vay 3 45 w12 (voi H'E|N..HE3).
Ciau 14. (HSG 7 Durc Tho, Ha Tinh 2021 - 2022)
B_IUH-B
Tim sb ty nhién 7 dé phan sb 4n- 10 dat gia tri lon nhét.
Loi giai
- o) , 79 o)
B:l[}n 3:“._5{4;? 10)+22 054 2
bat 4n-10 4n- 10 4n-10
22 22
= =

B ¢6GTILN 4n-10 ¢ GTLN 4n-10c6 GTLN= 4n-10=2= ”=3(Vi nelN
= 4n-10€IN y3 47-10 13 § ty nhién chin)
Vay B c¢6 GTLN bang 139 khi 7 =3
Cau 15. (HSG 7 Tam Nong, Phu The 2021 - 2022)
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|- 2022 - 2023|+|x - 2024|+ 2022

|x— EDEE|+|x— 2023|+|x— 2[}24|

Tim gié tri 16n nhét ciia biéu thirc

Loi giai
P _ |- 2022 +|x - 2023+ [x - 2024]+2022- 2|x- 2023
Ta co: o= 2022|+|x - 2023| +|x - 2024|
B 2022 - 2|x- 2023|
P=l+

|- 2022]+|x- 2023|+|x- 2024]
vi [ 202320 = 2022 - 2[x- 2023 <2022

|- 2022|+ |x - 2023+ |x - 2024 =|x - 2022|+|2024 - x|+|x- 2023
=[x 202242024~ x|+ [x- 2023| =2 +|x- 2023| =2

| |
- 2022]+[x - 2023]+]x - 2024 =3

Suy ra:
2022 - 3|.r— EDE3| 2022

= =

|.'-r— EDEE|+|J:— 2(}33|+|_r— 2(}24| 2
2022 - 3|x— EDE3| 2022

= P=l+ =1+ =1012

|x— 2022|+|x— 2023|+|x— 2[}24| 2
x-2023=0 [+ =2023

=5
Déu “=” xiy ra khi (x-2022)(2024- x) =0 2022 =x 2024 & v =2023 .

Vay gié tri 16n nhit cta biéu thirc £ =1012 kpj x =2023

Dang 3. Bit ding thirc dang chir
Caul. (HSG 7 Triéu Son, Thanh Héa 2021 - 2022)

Cho ba s6 thue % 2 € thoa man: 0 =@ =b =¢ =1 Ching minh ring
a b L€

+ =2
be+l ac+l ab+l
Loi gidi
b-1=0
e}
vi 0 =a =b =c =1 c-1=0
= (b-1c-1)=20= bc-b-c+1=0= be+lzb+c
1 ] a a
bc+l b+c  bo+l b+c
-
S I e (1)
vi 0 =a =b =c =l g b+c be+l b+ec a+b+c
9
I"L"£I=’ bﬂbﬂ 2b (2)
Tuong tu, vi ¢ +a ca+l c+a a+b+c
3
= (3

Tuong ty ab+1 a+b+c
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Cau 2.

Cau 3.

b c {Ea+%+3r:

a
- + =
Tu (l);(2); (3)ta co: be+l ac+l ab+l a+bh+c

=2,

DAu “=" xay ra khi 2 trong ba s6 % 5 ¢ bing 1; s6 con lai bing 0.
(HSG 7 Thanh Mién, Hai Dwong 2021 - 2022)

7 I S B ’ , ’ X
0. @ty M ¢6 cac tinh chat sau:

Cho 20 s nguyén khac
A 15 A
+ “'la s6 duong.
+ Tong cua ba so viet lién nhau bat ki 1a mdt s6 duong.
+ Tong cua 20 g d6 1a s6 am.
, . N [ B S M L s B
Chung minh rang : “'774 - etz T
Loi gidi
Ta co:
al +(ﬂ: +ﬂ_-_| +ﬂ_.)+(ﬂ5 +a-.‘- +ﬂ-_.)+(ﬁ'k +ﬂ.:, +ﬂ|.:l)+(ﬂ” +a|2 +a|3)+al-'
+(ﬂlﬁ +ﬂ|-.‘- +ﬂ|'-' )+(ﬂl!ﬁ 'l"'ﬂl':I +ﬂlil ) {':I.
Ta co:
a =la, +a, +a, =0a, +a, +a, =0a,+a, +a, =0:
ﬂll +ﬂ|2 +ﬂ|."- }G':ﬂli +ﬂ|-.‘t +ﬂ|'-' }D':ﬂl!‘ 'l'-'ﬂl‘:I +ﬂlil }D
=a,<0

Cing nhu vay:

(ﬂl +ﬂl +ﬂ."-)+"'(ﬂlil +ﬂ|| +ﬂ|2)+(ﬂl.‘- +ﬂ|-‘ ]+ (ﬂlﬁ +ﬂ|-.‘~ +ﬂ|'-' )+ (ﬂl!‘i .l“ﬂl':I +ﬂ2il){0

= a; +a, <0
g , oa.+a.+a,=>0 =a,>0

Mit khac: “12 " Fe T e 12
o ex qea >0 a,>0 a,<0

T cac diéu kién: ™ ;12 ;e

= a.a,+a,a,<ada, (dpcm).
(HSG 7 CAm Thity, Nam Dinh 2021 - 2022)

Cho %0:¢ 13 d6 dai ba canh ctia mot tam giac. Ching minh rang

fr e
+ + =
b+c c+a a+h

Loi giai

Vi %0:€ 13 ba canh cua tam gidc nén ta c6

i [ . [ |
-.:Iva I-J
b+c b+c bh+c

i e
=
b+c b+c

0= >0=

i a
=

Vi 90:€ 13 cac 56 duong nén b+c  a+b+c
i i
=
Do dé db+c a+b+c

’ b b C c

- -
Chimg minh tuong tu ta duge Ve+a@ a+b+c. Na+h a+b+c
Cong theo ve cac bat dang thuc trén ta dugc

J a J b J c a b c
+ + > + + =]
b+ c+a a+h a+h+c a+h+c a+b+c
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Bai toan dugc chung minh.
Cau4. (HSG 7 Thanh Son, Phu Tho 2021 - 2022)

a b c
- - =2

Cho ba 56 %€ thoa man 0 =a =b =c =1 Ching minh rang: be+1 ac+l ab+l

Loi gidi
bh-1=<0
-
vi0<a<b=zc=l [c-1=0
= (b- D(c-1)20= bc- b-c+120= bc+1=b+c
1 | i a
<

= = = =
bc+l b+c bc+l b+c

a a 2a

=l= < = (1)
vi 0 =a =b=c =l 5y b+c be+l b+e a+b+c
2
b£|=r bibﬂ 2b (2)
Tuong tu, vi ¢+a ca+l c+a a+b+c
.
< (3
Tuong ty ab+l a+b+c
a_ . b € {Ea+%+3r:_,}
Tﬁ(l);(z);(?,)tac(); b+l ac+l ab+l a+b+c

Déu “=" xay ra khi 2 trong ba s % 5 € bing 1; s6 con lai bing 0 .

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

Trang 10/10



	Dạng 1. Tìm giá trị lớn nhất, nhỏ nhất.
	A. Trắc nghiệm
	Câu 1. (HSG 7 Thanh Thủy, Phú Thọ 2021 - 2022)
	A. B. C. D.
	Câu 2. (HSG 7 Thanh Thủy, Phú Thọ 2021 - 2022)
	A. B. C. D.
	Câu 1. (HSG 7 Mỹ Đức, Hà Nội 2021 - 2022)
	Câu 2. (HSG 7 Ứng Hòa, Hà Nội 2021 - 2022)
	Dạng 3. Bất đẳng thức dạng chữ
	Câu 1. (HSG 7 Triệu Sơn, Thanh Hóa 2021 - 2022)
	Câu 2. (HSG 7 Thanh Miện, Hải Dương 2021 - 2022)
	Câu 3. (HSG 7 Cẩm Thủy, Nam Định 2021 - 2022)

