DU AN TACH PE HSG TOAN 7

cp10: TI LE THUC VA DAY TI SO BANG NHAU

Dang 1: Tim s6 hang chua biét dya vao ti 18 thirc

Dang 2: Chimg minh déng thirc

Dang 3: Ching minh bét dang thirc

Dang 4: Bai toan vé diy ti s6 bang nhau va chia ti 18

Dang 3: Chirng minh bét dang thirc
A. Tric nghiém
Caul. (HSG 7 SON DONG 2022 -2023)

4pc 4l =es =3

Cho tam giac co . Khang dinh nao sau day dung?
Al AC}AE}BC. B. AC}EC}AB.
C. AE}BC}AC. D. AE}AC}BC.
Loi giai
3l =ally =6l & sy 5T
Vi nén .
Do do; 4B = BC=AC (mdi quan h¢ giita goc va canh ddi dién trong AABC).
B. Tu luan
Caul. (HSG 7 huyén Cat Tién 2018 - 2019; huyén Cam Khé 2017 - 2018; huyén Tan Ky
2015 -2016)
a ¢ a  ate
Cho ab,c.d 1a cac s6 thuc duong thoa méin b d . Hay so sanh b g b+
Loi giai
a c
. a.bed f E<E . ad <bc
Vi la cac so thuc duong théa man nén (1)
a_alb+d) _ab+ad 2)
b b(b+d) blb+d) )
Mat khac:
a+c _ bla+c) _ab+bc (3)
b+d blb+d) blb+d)
a_atc
Tu (1), ),6) suy ra b b+d
Cau 2. (HSG 7 huyén Loc Ha; trweong Ly Tu Trong 2018 - 2019)
a_ . b 4 €

=a =b =¢ =1 be+l ac+l ab+l

Cho ba s6 duong , chimg minh rang
Loi gidi

0<ag<h=<c =1 (ﬂ'l)(f?-l):_‘ﬂ‘::?ﬂ:‘?+|:_*ﬂ+b
Vi~ —" 7" 7" 7 nén
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Cau 3.

| | c c
= = =
ab+1l a+hb ab+1l a+hb

- a b{b

o
be+l bh+c (2), ac+l a+c €)

2

E=]

Tuong tu
a b c a b c
+ = + + (4)
bc+l ac+l ab+l b+c a+c a+bh
Do do
a b c 2a 2b 2ce 2 a+b+c) _,

+ + = + + 2 (5)
Ma b+ a+c a+bh a+b+c a+h+c a+b+c a+h+c

a b c

@ (¥ et =2
Tir va suy ra be+l ac+l ab+l

(HSG 7 huyén Chwong M¥; truwong Thiéu Vién, huyén Thi¢u Héa 2022 - 2023)
a b c

M= + + be>0
.ab.c
a+h b+c c+avc’n D, .

Cho

a) Ching minh M > 1,

b) Ching to réngM khong phai 14 s6 nguyén.
Loi giai
a a b b c c
> : > : >

Labe>0 a4 +h+c b+ +h+c c+ +a+
a) Vi " tacoababcbcabccacab

ws_ 9 b PO

a+h+c a+bh+c c+a+b

Suy ra

VéyM >1.

i a+c
<

0= <|=
b)Vc’yia’b’C>0tacc’> a+h at+bh a+b+c

b b b+a c c c+h
0= <|l= < 0= <l= <
Tuong tu: b+ b+ a+b+c; c+a c+a a+b+c.

a+c b+a c+h
M< + - =2
Suy ra a+b+c a+b+c c+a+h

1<M<2n

Ta co enM khong phai 1a sé nguyén.

(HSG 7 truwong Nguyén Khuyén, 2016 - 2017)

M:x+y+:+!
x+y+z x+yp+t y+z+t x+z+t

Chimg minh rang
(x,y.z,t EN*)

c6 gia tri khong phai la

sO tu nhién
Loi giai
X X X

< <
x+y+z+t x+y+z x+y

Ta co:
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} <« <_J
X+ p+z+t x+y+t x+y

< <
x+y+zH+t yHzH+t z+t

t t t
= <

X+ y+z+t x+z+t Z+i

X+ p+z+t X !
:-'}—f.': + !

x+y x+y

M< + +

o+t zZ+t)

z I"

X+ y+z+t

Hay I<M <2 Vay M c6 gia tri khong phai 1a s6 ty nhién
Cau 5. (HSG 7 huyén Thanh Son 2022 - 2023)

. a,b
Cho ba so a,0,¢ thoa man 0=a =b=c E[.
AL BRI
b‘C‘+l ﬂf"‘l ﬂb"‘l

Chtrng minh rang:
Loi giai

= (a-1DE-1)200 gp- g- p+120 ab+12a+b
1 | c c
= - =
ab+]l a+b ab+]l a+b
a a b b
= N =
bc+l b+c ac+l a+c

—

Tuong tu ta co:

a b c a b c
+ + < + +
Do d6: be+l ac+l abh+l b+ec a+c a+bh

a b c 2a 2h 2c
= + + = + + <2
be+l ac+l ab+l a+bh+c a+hb+c a+h+c

Ciau 6. (HSG 7 huyén CAm Thiiy, 2022 - 2023)

a,b,c . .. ... A .,
Cho la d§ dai ba canh ciia mot tam giéc.

R R
- - =1
b+c c+a a+h

Loi giai

Chimg minh rang:

. a,bc , A .
Vi 77 laba canh cta tam giac nén ta co

a a a | ’ﬂ a
-::l=1rJ I—J =0= >
b+c b+c| b+c | b+c b+c

a a
=
b+c a+b+c

0<

. abe A
Vi 77 1a cac so duong nén
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Cau 7.

Do do

DU AN TACH PE HSG TOAN 7
b b e P
=

a a
=
b+c a+b+c
=
c+a a+b+c YNa+b a+b+c

Chiing minh tuong ty ta dugc ;

Cong theo vé cac bat dang thirc trén ta duoc

J a J 2} J c a b c
+ + = + + =]
b+ c+a a+b a+bh+c a+b+c a+b+c
Bai toan dugc chung minh
(HSG 7 trwong Ky Bﬁng, Hung Ha 2022 - 2023)
a+bh b+c c+d d +a
+ + +

Cho a'b'c'd>0,Ch1'Ingminh: Mr_a+b+c b+c+d c+d+a d+a+b o gia
tri khong nguyén.
Loi giai
Vdia'b'c'd>0,tac6:
ath _  a+b b+c b+c ckd | c+d

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

3 b b

d+a S d +a
a+h+d a+b+c+d

Cong theo vé ta dugc:
a+bh b+c c+d d+a 2a+b+c+d)
+ + + >
a+b+ec b+c+d c+d+a d+a+h a+b+c+d

=2(*)

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

ca.b.e,d >0 B B
Véi . ta co: a+h+ec a+h+c+d

a+h c a+h+d e
+ = +
a+h+c a+bh+c a+h+c+d a+h+c+d

C [
-
Ma a+b+c a+b+c+d(ﬂ~b~f~d>0

) nén suy ra:
a+h a+b+d
< m
a+b+c a+b+c+d

Chirng minh tuong ty, ta dugc:
b+c a+h+c
< )
h+c+d a+b+c+d

c+d c+d+bh
< 3)
c+d+a a+h+c+d

d+a d+a+c
< 4)
a+h+d a+b+c+d

RONONCONC)
T " .

, cong theo vé ta duogc:
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Cau 8.

Cau 9.

a+bh bh+c c+d d+a a+b+c+d)
- + - < =

3(*#}
a+b+c b+c+d c+d+a d+a+h at+h+c+d

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

2<M = <3
TI‘I(*)Vé(**) rﬁ‘"‘b"‘f’ !?+C'+{f C+{i‘r+ﬁ' d"‘ﬂ +b
.a,b,c,d>0 s
Vay véi @0.c , M co gia tri khong nguyén (dpcm)
(HSG 7 huyén Hung Ha, tinh Thai Binh 2021 - 2022)
42
Cho ba phan s6 tdi gian co téng béng 40 ; cac tir cua chung ti 1€ véi 2 ;3 ;5 , con cac
mau sb tuwong ting ti 16 voi > ;4 ;3 . Chirmg minh rang trong ba phan s c6 mot phan sd
nhé hon 1.
Loi giai
. x, .z #0
Goi ba phan s0 can tim la )z (Pk: J ).
9
4i x+y+z=4—
Theo bai ra ba phan s téi gian c6 téng bang 40 nén 40 .
Lai c6 cac tr cua ching ti I¢ véi 2 ;3 ;5 con cac miu sb twong ting ti 18 voi > ;4 ;3
X _ v _z
235 T3S
nén 7 ti 1€ véi > 43 hay >4 3

Ap dung tinh chat diy ti s6 bang nhau, ta cé:

9
X _y _z _X+y+z 4%
2 35 2 3 57169 3
- T I T4 4= - ==
54 3 5 4 3 40 2
x—3 y—9 2—5
Suy ra 5, 8; 2
x =—<1 y:2>l z=—>1
Vi ; 8 ;

Vay trong ba phan s6 c6 mot phan sb nho hon.
(HSG 7 huyén Thiéu Ho4, tinh Thanh Ho4, trweong Thiéu Trung 2022 — 2023 )
X V z f
M = + - + +

2 X+Vv+zZ X+Vv+r v+zZ+l x+z+t | X, y,z,0
Cho biéu thuc v v y vei 77T 1a

M"Y <1025

cac so tu nhién khac 0. Chimng minh
Loi giai
x x ¥ ¥ z z t t
< . < . = : <
x+y+I x+y x+p+t x+y x+zHt ZHt x+z+t Z+t

Ta co:

Z f
+
\ 2+t Z+i

+ S
L x+y  x+y

+

:..‘,H{ :‘J-,-H’"-‘:E
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o M <2 Z1024<1025= M <1025

10
Vay: M < lDZS.
Tai liéu duoc chia sé boi Website VnTeach.Com

https://www.vnteach.com
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