Chuyén dé 6. Ti LE THUC. TINH CHAT CUA DAY Ti SO BANG NHAU
PHAN L. TRONG TAM HSG CAN PAT
A. Kién thirc can nhé
1. Pinh nghia. Ti 1¢ thire 1a dang thuc cua hai ti s6
° Dang téng quat : %zc%hoaCa:bzczd
Cac sb a va d goi la ngoai ti ; cac sb b va ¢ goi la trung ti.

2. Tinh chit caa ti 1& thirc

e  Tinhchitcoban: bﬁ=d5@ad —be (b,d #0)

. Tinh chat hoan vi: Tir mét ti 1é thirc ta c6 thé:

+ Doi chd hai ngoai ti cho nhau;

+ Doi chd hai trung ti cho nhau;

+ Vira d6i chd hai ngoai ti, vira d6i chd hai trung ti.

a+c +e a—c +e

b+d+f b—d+f

3. Tur day ti sb bﬁ=£=i tasuyra:

c_¢
d f

SR

(Gia thiét cac ti s6 déu cé nghia)

4. Khi c6 day ti s6

4 ézi, ta n6i cac sb a, b, ¢ ti & véi cac s6 2; 3; 5.
2 3 5
Tacing viet a:b:c =2:3:5

B. Mt s6 vi du

Vi du 1: Tim hai sé x va y biét xgz% Va 2x +3y =36
Giai
v Tim céch gigi. Bé tim x,y trong day ti s6 bang nhau va biét thém diéu kién rang buoc. Ta c6
thé:
. Céch 1. Dat hé sb ti 16 k 1am an phu

0 Céch 2. Sir dung tinh chat day ti s6 bang nhau

o Céch 3. Biéu dién x theo y tir ti 1¢ thirc (hoic y theo x)
v Trinh bay loi gidi

+ Céch 1 : (Pit 4n phu)

Dat%:%:k suyra: x =3k,y =4k

Theo gia thiét : 2x +3y =36 =6k +12k =36 =18k =36 =k =2
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Dodo: x =32=6;y =4.2=8
Kétluan x =6,y =8
+ Céch 2: (sir dung tinh chit cua day ti sé bang nhau):

A p PP S . 2
Ap dung tinh chat cua day ti so bang nhau ta co : X_y _2x+3y 36 2
3 4 23+34 18

Do d6 - %z2:>x:6

Y
—=2=y =8
1 y

Kétluan: x =6,y =8

+ Céch 3: (phwong phap thé)

Tir gia thiét = =2 = =32

3 4 4
Ma 2x + 3y :36:%+3y =36=>9y =72=y =8
Do doé: x 2226

4

Két luan x =6,y =8

Vidu2: Timx y,zbiét: 2 =2 2 =Z va2x -3y +2 =6
3 43 5

Giai

v Tim cach gigi. Tur hai ti Ié thiac cua gia thiét ,ta can ndi lai tao thanh day ti sé bang nhau.
Quan sét hai ti 1¢ thirc ta thdy chlng c6 chung y vi vay khi néi can tao thanh phan chia y giong
nhau. Sau d6 van ¥ tuéng nhu vi du trén, ching ta c6 3 cach giai.
. Céch 1. Pat hé sb ti 1& k 1am an phu. Biéu thi X, y, z theo hé sb ti I¢ k.
0 Céch 2. Sir dung tinh chat day ti s6 bang nhau.
0 Céch 3. Biéu dién x, y theo z tir day ti s6 biang nhau.
v Trinh bay I5i gidi
+Céch 1. Trgiathiét: = =2 == =2(1)

3 4 9

LY _Z (g
3 5 12 20

\ \ __x y z
Tu()va(2),suyra: —==—=—(*
(1) va (2), suy 5= 13 20()
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Y % _kosuyrax =9%:y =12k;z =20k

Ta dat =
12 20

X
9
Theo giéthiét 12X =3y +z =6 =18k —26k +20k =6 =2k =6=>k =3
Do do: x =27,y =36,z =60.

+ Céch 2. Chang ta bién dbi gia thiét nhu cach 1 dén (*)

Theo tinh chét day ti s6 bang nhau, ta c6 :

X _y z 2x 3y z 2x-3y+z 6

9 12 20 18 36 20 18-36+20 2

Do dé: %:3:»x =27

y
Y o3y =36
12 Y

Z_3=7=60
20

Kétluan: x =27,y =36,z =60.

+ Céch 3. (phuong phap thé : ta tinh x, y theo z)

3z
; z 3z x y 3y 3'? 9z
Tﬁgiéthiét:Lz—:y:—;—:—:x:—:—:_
3 5 53 4 4 4 20
X 9z 3z z
Ma2x -3y +z=6=22.—-3.—+z2=6=>—=60=z =60
20 5 10
Suyra:y=ﬂ=36,x:@=27
5 20

Kétluan: x =27,y =36,z =60
Vi du 3: Tim hai s6 x va y biét %:yg va xy =24
Giai
Pat L =2 =k suyra: x =2k,y =3k
2 3
Theo gia thiét : xy =24 =2k 3k =24 >k =4 =k =42
+V6i k =2thi x =4:y =6
+Vé6i k =-2thix =—4;y =-6
Két luan. Vay (x;y) la (—4;—6),(4;6).
v Nhan xét. Trong vi du nay cé thé ching ta mac sai 1am sau :
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+ Thu nhat trong 10i giai trén thiéu truong hop &k = -2

+ Thir hai ching ta van dung tinh chat : XE = yg = ;—)]3 = 26—4 = 4! Chung ta luu ¥ rang tinh chit day ti
s6 bang nhau khdng cho phép nhan (hoc chia) tir thirc voi nhau. Do vay gap diéu kién vé phép

nhan hoic lity thira gitta cac bién, ching ta nén dat hé sé ti 16 k 1am an phu

cy cx—az _ay —bx

Vidu 4:Véia b, ¢ x, y, z khac 0 , biét 22—
a b c

Chéng minh ring : £ =
X VA

‘<|®‘

Giai
v Tim céch gidi. Quan sat phan két luan ta can bién d6i dwa vé : ay =bx,bz =cy,az =cx hay
can chiing minh ay —bx =0,bz —cy =0,az —cx =0. Vi vay tur gia thiét ta can chung minh

bz—cy c¢x—az ay—bx

- =0. Véi suy nghi d6 , chung ta can nhan mai ti s6 véi mot s6 thich hop
a C

vao tir va mau sé sao cho khi van dung tinh chat day ti s6 bang nhau thi duoc két qua bang 0. Quan

.. 2 bz —c . CX —az
sat ti so Y va

ta thdy bz va —az ; dé triét tiéu duoc, chling ta can nhan ca tir va mau
a

cua ti s6 thir nhat voi a; nhan ca tir va mau caa ti s thir hai véi b. Twong tu nhu vay vai ti s6 thi ba.
v Trinh bay loi gidi
abz —acy bcx —abz  acy —bcx

T débaitaco: - - -
a b c

Ap dung tinh chat day ti s6 bang nhau, ta c6 :

abz —acy  bcx —abz  acy —bcx  abz —acy +bcex —abz +acy —bex

2 2

=0
a b? c a’ +b? +c¢?

Suyraay —bx =0,bz —cy =0,bz —cx =0

=ay =bx,bz =cy,bz =cx 322225
Xy z

Vi du 5: Mét khu dét hinh chir nhat c6 chiéu rong va chiéu dai ti 18 voi 5 va 8. Dién tich bang
1960m° . Tinh chu vi hinh chit nhat d6.

Giai
v Trinh bay I5i gidi
Dit chiéu rong va chiéu dai khu dat 12 x va y (mét; x,y > 0)

Theo d& bai , ta co %:yg va xy =1960
o, X y A ‘A i
Datg=§=k (dicukignk>0),suyra: x =5k,y =8k
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Theo gia thiét : xy =1960 = 5k.8k =1960 = k2 =49 =k =7 (Vi k >0)
Tir d6 ta tim duoC : x =35,y =56
Suy ra chu vi hinh chir nhat la : (35+56).2 =182(m)

Vi du 6: Cho a, b, ¢, d khac 0 va khong ddi nhau timg d6i mot, théa man day ty sé bang nhau :
2020a+b +c +d a+2020b+c+d a+b+2020c +d a+b +c +2020d

a b c d
Tinh M :a+b+b+c+c+d+d+a
c+d d+a a+b b+c
Giai
T gia thiét suy ra :
2019+w:2019+%:2019+a+b +c +d :2019+a+b +c+d
a c

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

+ Truong hop 1: Xét a+b +c +d =0=a+b =—(c +d );b +c =—(d +a)

—(c+d) —(d +a) c+d d+a
+ + +
c+d d+a —(c+d) —(d+a)

Suyra M =

M =(-1)+(-1)+(-1)+(-1)=—4
+ Truong hop 2 :Xét a+b +c +d =0

Suyraa=b=c=d =>M _GFd ara AT i 141=4
a+a a+a a+a

Vidu 7: Choa, b, ¢, d khic 0 thoa man ti I¢ thie 2410 _ 21e +10d
a—1lb  c—lud

Chung minh rang 2—

SRS

Giai

. 2la+10b  a-11b
Tu =

= . Ap dung tinh chat day ti s6 bang nhau , ta c6 :
2lc +10d ¢ —11d

Ty Ha+100 _a-11b _2la-231p _ 2la+10b —(21a-231b)  241h _2( )
21c +10d ¢ —11d  21c-231d  2lc +10d —(21c —231d) 241d d

Ti 23la+110b  10a—110b  23la+110b +10a—110b  24la a )

u = = = =
231c +110d  10c —110d  231c +110d +10c —110d  241c c()
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R a b a ¢
Te(1)va(2),suyra: —=— hay —=—
(1) va (2) , suy ~=— hay =~

Vi du 8: D6 dai cac canh ciia mot tam giac ti 18 véi nhau nhu thé nao, biét néu cong lan luot tirng
do6 dai hai duong cao cua tam giac d6 thi cac tong nay ti 1€ voi 7; 6 ; 5.
Giai
Dat d6 dai ba canh tam gidc 1a a, b, c. D¢ dai ba duong cao twong Gng 12 /34, ;i . Theo dé bai ta
. h,+h, h +h h +h,
co: = e
7 6 5

va ah, =bh, =ch_(1)

Ap dung tinh chat day ti sb bang nhau, ta c6 :

h,+h, h,+h. _h +h, h,+h —h —h _h
7 6 5 7-6 a0

h, h
=h, +h, =5h, —5h, = 2h, 6 =3h, 3?=EL~(2)

hythy, by th 2k +2h, b 3h +2h _h, +h

Mat khac —~
6 14 6 14 6
h. h,
=3(3h, +2h,)=7(h, +h )= 9 +6h, =Th, +Th =2h =h, :?:?(2)
h, h, h
Tr(2),@)suyra: %+ =--t=-¢
(2),(3) suy 21
h h h
bit =+ =-"2=—-=k(k >0)=h, =3k;h, =4k;h =2k
3 4 2 '
Kéthc_)’pvé’i(1),tacé:3a:4b:2c:>z:ll=£
4 3 6
Vay d6 dai ba canh ti 1€ voi 4; 3; 6.
C. Bai tap van dung
1. Timx, y biét :
2) I+2y 1+4y 1+6y b) 1+3y 1+5y 1+7y
18 24 6x 12 5x 4x

2. Cho x, y thoa man

2x5+1=3y —2=2x +3y _1.Timx,y

7 6x
3. Tim cac s6 X, v, z biét rang:
Q) x:y:z=3:4:5va5z>-3x>-2y>=5%

b) 3(x —1)=2(y —2);4(y —2)=3(z —3) va 2x +3y —z =50
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C)Z_x:3_y:4_z vax+y-—z =38
3 4 5

4. Tim x, y, z biét rang:

a) 7x =10y =12z va x +y +z =685;

x+y 5-z y+z 9+y

b) ;
3 1 2 5

0 y+Z+1=Z+x+2=x+y_3=x+y+Z
X y z

d) al =2 =xX+y+z;

y+z+2_x+z+5:x+y—7

xy+1 xz+2 yz+3

e
)9 15

va xy +yz +zx =11

5.Cho £ = <. Chitng minh rang:
b d
a) (a+2c).(b +d):(a+c).(b +2d);

2020 2020 a+b 2020
b) a  +b _ ( )

. 2020 2020 2020
c +d (c +d )

6. Cho gzc%. Cacsb x, Y, z, tthoaman xa+yb #0 VA zc +td #0

xa+yb xc+yd

Chung minh
za+tb zc +td
i, X =y 3 S
7. Cho ti Ié thirc ==.Tinh gid tri caati so6 —
X +y y

8. Chung minh rang : Néu 2(x +y )=5(y +z)=3(z +x) thi %: Y ;Z

9. Cho a, b, ¢, d khac 0, théa man b* =ac;c?> =bd . Ching minh rang:

2) a +b’-c’ (a+b—cj3. a +8b° +27¢*  a
b +c¢3—d? ’

b =—,
b+c—d )b3+8c3+27d3 d

10. Chang minh néu a(y +z ) =b(z +x) =c(x +y) trong d6 a, b, ¢ khac nhau va khac 0 thi ta co6

y -z z—x X =y

a(b —c) _b(c —a) _c(a—b)
b

11. Cho a, b, c thoa man 4 _ - )
2016 2018 2020

Chting minh rang :
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(a=c) —(a-b)(b—c)

4
12.Cho a+b +c =a® +b> +¢> =1 va = = % =Z . Chting minh ring :
a C
(.x+y+—z)2:x2+y2+z2
X y zZ t , . N .2 , , ey .
13. Cho = = = . Chtiing minh rang biéu thurc sau c6 gia tri

y+z+t zHt+x t+x+y x+y+z

A X + +z z+t [+X
nguyen A =21 (Y ¥Z +
z +t t+x x+y y+z
X A WY a a a a
14. Cho ddy ti so bang nhau : - == =, =22 = 2020
4 4 Do a
DTSN S (q+%+m+%mf
Tinh gia tri biéu thirc B=— - _ .
a” ta,” +a; +...tay,,
49 1 51
a_b _c . . a’ b
15.Cho —=—=—-vaa+b+c#0.Tinh P = —
b ¢ a c

16. Cho a, b, ¢ la ba s6 duong, thoa man diéu kién : atbzc _btc-a_c +Z_b
C a

Hay tinh gia tri cua biéu thuc B = (1 + 2)(1 + g](l + [%J .

a C

at+tb+c a-b+c

17. Cho a, b, ¢ thoa man va b = 0.Chimng minh rang : ¢ =0

a+b—-c a-b-c

18. Cho x, y, z khac 0, theaman = =2 =2 ~% Chung minh ring x? = yz
X+y z+x

2x +3y +4z

ia thiét A co nghia
3x +4y + 5z (© ghia)

19.Cho 2 =2 va £ = Z Tinh gia tri biéu thuc A =
3 4 5 6

20. Cho céc sb a; b; ¢ khac 0 théa man ab _ bc _ ca
a+b b+c c¢+a

ab® +bc? +ca®
a +b®+c?

Tinh gié tri cua biéu thic P =
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HUONG DAN GIAl — DAP SO

a) Vi

1+2y _ 1+2;‘y =24(1+2y )=18(1+4y )= 24 + 48y =18+72y

18
1 « A .
=24y =6=>y :Z.Thayvaodebaltaco:

1+2.l 1+6.l E 3 5
4 4 02 _3 26 -182=18x=90=x =5
18 6x 18 6x 2 3

Bl
3

I+3y 1+5y 1+7y 4+20y 5+35y

b) Taco:
S5x 4x 20x 20x

_1+3y +4+20y -5-35y 12y
12 +20x —20x 12

=>14+3y =-12y =y :—%

1+5._—1

Thay vao dé bai ,ta duoc : —15:—:>x =2

Sx 15

R 1
Vayx =2vay =——
ay y 15

2. Ap dung tinh chat day ti s6 bang nhau, ta c6 :

2x+1 3y -2 2x+1+3y -2 2x +3y -1
5 7 5+7 12
2x +3y -1 2x+3y -1
12 6x

Két hop véi dé bai suy ra:

v Truong hop 1: Xét 2x +3y —1=0
2x +1 3y -2

-1 2

3
v Truong hop 2: Xét 2x +3y —1=20 suyra 6x =12=>x =2

22+1_3y-2_ 3y -2

Thay vao dé bai ta c6 : -

=13y -2=7T<y=3

Vay x =2;y =3
Nhan xét. bai nay dé bo sot truong hop 1

3.

Pat L =2 =2k = =3k;y =4k;z =5k
3 4 5
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Ma 527 —3x” —2y” =594 = 5.25k> 3.9k > —2.16k > =594

S 66k> =594k’ =9k =13

+Voi k=3 suyrax =9,y =12;z =15

+V6i k =-3suyrax =-9;y =—12;z =-15

b) 3(x —1)=2(y —=2)=6(x —1)=4(y —2) suyra 6(x —1)=4(y —2)=3(z -3)

6 — — — _ — —
N (x-1)_4(y-2) 3(z 3):x l_y-2_z-3
12 12 12 2 2 4

x—-1 y-2 z-3

Dit
2 3 4

=k =>x =2k +1;y =3k +2;z =4k +3

Ma 2x +3y —z =50=>2(2k +1)+3(3k +2)—(4k +3) =50

&4k +24+9% +6-4k -3=509k =45k =5
Vay x =25+1=1Ly =3.5+2 =17; z =4.5 +3 =23

c)Tacé:z—x.i:3—y.i:4—Z.i:i=l:i
3 12 4 12 5 12 18 16 15

Ap dung tinh chét day ti s6 bang nhau, ta c6 :

X_y_z_x+y-z 38 _,
18 16 15 18+16—-15 19

suyra: x =36;y =32;z =30
4,

Q) Tir 7x =10y =12z > — =2 ==
60 42 35

Ap dung tinh chat day ti s6 bang nhau , ta c6 :

X y z  x+y+z 685

A £ = =5
60 42 35 60+42+35 137

Tudosuyra: x =120y =210;z =175
b) Ap dung tinh chit day ti s6 bang nhau ta ¢ :

5-z y+z 9+y S5-z+y+z-9-y
1 2 5 1+2-5

2

=5-2z2=2=2z=39+y=10=2y=LX +y=6=>x =5
a) Ap dung tinh chat day ti s6 biang nhau ta c6 :

y+z+l z+x+2 x+y-3 x+z+l+z+x+2+x P

X y X X+y+z
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Két hop véi dé bai, suyra: x +y +z =2

Suyra: y+z+1=2x =>x+y+z+1=3x =2 1+2=3x =>x =1

4
Z4+x+2=2y =>x+y+z+2=3y =>4=3y =y :§

1
xX+y-3=2z=>x+y=z-3=32=>2-3=3z=: :—5

... " 11 -1
b) Giai twong tu cau c, ta dugc : x zg;y :g;z :—3

¢) Ap dung tinh chét day ti s6 bang nhau ta co:

xy+1 zx+2 yz+3 xy +l4+zx+2+yz+3 17
9 15 27 9+15+27 51

Suyra: xy +1=3=xy =2(1)
X +2=5=zx :3(2)
vz +3=9=yz :6(3)
Tir (1) ,(2) va (3) nhan vé v6i vé : (xyz ) =36 = xyz = 46
+ Truong hop xyz =6
Két hop vai (1),(2) va (3)tacd: x =1;y =2;z =3
+ Truong hop xyz =-6

Két hop vai (1),(2) va (3) tacod: x =—1;y =2,z =-3

| o

5.0t L =S —k =a=bk,c =dk

[\ IR

b
a) Xét (a+2c)(b+d)=(bk+2dk)(b+d)=k.(b+2d).(b+d)(1)
Xét (a+c)(b+2d)=(bk +dk )(b+2d )=k (b+d )(b+2d)(2)

Tu (1) va(2),suyra: (a+2c)(b+d)=(a+c)(b+2d)

b)bat —=—=k = a=bk,c =dk

>
[Ule

2020 { 7, 2020
2020 4 p2020 ~ 2020} 2020 g 2020 ~ b (k + 1) ~ 2020

Xét C2020 +d2020 _dzozo.kzozo +d2020 _d2020 (k2020 +1) _dzozo( )

(a+b)™ (kb)Y BT (k1)
Xet (C +d)2020 - (dk +d)2020 :d2020 (k +1)2020 FECD (2)
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Tur (1) va (2) , suy ra diéu phai chitng minh

a

6. Dit
b

=k =>a=bk;c =dk

SN

Xétxa+yb:xbk+yb:b(xk+y):xk+y(l)
za+th  zbk +tb  b(zk +t)  zk +1

d (xk
sep Yo ryd _xdk +yd _ (x +}’):xk+y(2)
zc +td zdk +td d (zk +t) zk +t

xa+yb xc+yd
za+tb zc +td

Tu(l)va(2),suyra: , diéu phai chttng minh

3x-y 3

7. Tu zzsuyra:4(3x—y):3(x+y):>12x—4y=3x+3y

X +Yy

=12x -3x =3y +4y =9 =7y :>£:%
y

8. Tu 2(x+y)=5(y +z)=3(z +x)suyra:

30 30 30 15 6 10

2(x+y) 5(}’ +Z) 3(2 +X):>x+y _ X4z _z+4x

Ap dung tinh chat day ti s6 bang nhau, ta c6 :

Yty ytz_ztx z(x+y)—(Z+X)=y—z(1)
15 6 10 15-10 5

x+y _y+z _z+x _(2+x)-(y+2) XY ()

15 6 10 10-6 4

Tu (1) va(2),suyra: % = % , diéu phai chttng minh.

9TubZ=aC:—=[1,C2=bd211=£:g=[1:£
c c d b ¢ d
..a b ¢
bat —=—=—=k =a=bk;b =ck;c =dk
b ¢ d

3,233 313, 323 9313 k3B +ced=-d?
B e Gl S S ( ):k3(1)

b*+c*—d® bP+c’-d’ b® +c* —d?
_¢Y —akY (k(b+c—-a)Y
Xét(a+b_cj :(bk+ck_ dk] [k c_ ) ()

b+c—-d b+c—-d b+c—d

3 33 N
Tu (1) va (2),suyra: @b —c —[‘Hb ¢

= diéu phai chieng minh.
b ¢ —d° b+c—dJ e phat ehing
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& +8° +27¢0 bk +87k P +27a%k k(b1 87 +27d%)

b) Xét = = =k*(3
) X b +8c> +27d’° b> +8c> +27d° b’ +8° +27d° ()
Xet L=90 C gk =k3(4)
d c d

Tir (3) va (4) suy ra didu phai chang minh
1&Tﬁa(y+z)=b(z+x)=c(x+y)mwra
a(y+Z):b(z+x):c(x+y):>y+¢::Z+x::x+y

abc abc abc bc ac ab
Ap dung tinh chét day ti s6 bang nhau, ta c6 :
vz _zex (r0)-ben)_amy

bc  ac ac —bc _c(a—b)
ytz _x+y :(y+2)—QX+y): zZ—X (2)

bc ab bc —ab b(c-—a)
z+Xx X +Yy _(X+y)— Z+x)_ y —z (ﬂ

ac  ab ab —ac __a(b-—c)
T (1), (2), (3), suyra afb__zc) = bzc_—xa) = c)(ca__};) , diéu phai chirng minh

11. Ap dung ti s6 bang nhau , ta c6 :

a b ¢ _a-b b-c a-c
2016 2018 2020 -2 -2 -4

_ (e :{a_bj(b _Cj:(a_b)(b <)

16 -2 -2

Do d6 (“‘4") —(a-b)(b-c)

12. Ap dung tinh cht ti s6 bang nhau , ta c6 :

X_y_Z_X+y+Z

=x+y+z Ma+b+c=1)
b ¢ a+b+c

2 2 2
Suyra: (x+y+z) =1 =2 L X ¥ FI

2 2 2
=x"+y +z
a b ¢ a +b* +c?

(Via+b+c=1)

\@y(x+y4ﬂ)2=x2+y2+z2
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BTr— -y 0z !
y+z+t z+t+x tt+x+y x+y+z
X z t
:—+1:L+1:—+1:—+1
y +z +t zZ +t+x t+x +y X+y+z

X+y+z+t x+y+z+t X+y+zHt X +Yy+z+t
y +z+t z +t+x t+x+y X+y+z

v Truong hop 1: Xét x +y +z +¢ =0
=x+y=—(z+t);y +z =—(t +x)

—(z+1t) —(t+x) z+t t+x
+ + +
Z+t t+x  —(z+1) —(t+x)

A=(-D)+(-D)+(-)+(-1)=—4

v Truong hop 2: Xét x +y +z +t #0

Suyra A=

Suyra y+z+t=z+t+x=t+x+y=x+y+z =>x=y =z =t

X +Xx X +Xx X +Xx X +Xx
Suyra A = + + + =1+1+1+1=4
X +Xx X +X X +Xx X +X

Vay biéu thie A ludn c6 gid tri 1a s6 nguyén

14. Ap dung tinh chat day ti s6 bang nhau, ta c6 :

G _G Gy Gy _ G TG T Oy 9 Ty
a, a, Ayno a, a, + a, +...+ Ao + a,
Suyra: a =a, =...=a,,, =0y,

(a,+a, +...+aq, )2 _2020°q’

2

> == > =2020
a’ +a’ +..+aq 2020.q,

Dodé B =

15. Ap dung tinh chat day ti s6 bang nhau , ta c6 :

_a+b+c a®.a’

=1l=a=b=c.Dodo P = o

c
s =1
a b+c+a a

a_b
b ¢
16. Tir dé bai suy ra

a+b—c _b+c-a

o +2=c+a—b+2:>a+b+c=a+b+c=a+b+c

c a b c a b

Ma a,b,c >0 nén a+b +c >0,suyraa=>b =c

Tudo,tacod: B =(1+C—lj(1+c—lj(1+gj=8
a a a

17. Ap dung tinh chat day ti s6 bang nhau , ta c6 :
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a+b+c a-b+c _(d+b +c)—(a—b +C)
a+b-c a-b-c (a+b—c)—(a—b —c)

2b

=a+b+c=a+b—-—c=2c=0=c¢c =0

- - - +
18 Te -2 =2 xsuyrax s X7
X+y z+x zZ =X Z+Xx

Ap dung tinh chat day ti s6 bang nhau , ta c6 :

x—y_x+y_x—y+x+y_2_x_£(1)
Z—X z+x z—x+z+x 2z z

x—y=x+y=x—y—x—y=—2y=2(2)
Z—X Z+X I—-X—z—-X -2X X

Tu()va(),suyra: =2 =x2=y;
z X

9 To =220 250 % qyyra =2
3 4 15 205 6 20 24

at = =2 == —k = x =15k;y =20k;z =24k
15 20 24
30k +60k +96k 186k _ 93

45k +80k +120k 250k 125

Dodo A

20. Vi ab.c #0 tace: L= b __ca
a+b b+c c+a

a+b b+c c+a 1 1 1 1 1 1
= = S —t—=—t—=—+—
ab bc ca b a ¢ b a c
:l:l:l:a:b:c:le
a b c
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PHAN IL.BAI TOAN THUONG GAP TRONG PE THI VAO 10
Cau 1. (Peé thi HSG 7 Lé Hong Phong 2016-2017)

Xy yz zx _ XP+yr+7°

Tim céc s x,y,zbiét: = = e
2y+4x 4z+6y 6z+2x 2°+4°+6

Loi giai
Xét x=0=y=0,z=0=2y+4z=0(vo ly)
Suyra x=0;y=0;z=0

Khi d6 tir dé suy ra :
2y +4X _4z+6y _6Xx+2z _2°+4°+6°

Suy ra: x=2k;y=4k;z =6k va x> +y* +z* = 28k(3)
Thay x = 2k,y =4k, z = 6k vao (3) ta duoc:
(2k)" +(4K) +(6k)" = 28k

k = O(ktm)

= 56k*-28k =0= 1
ZE(tm)

Vi k=%:>x=1;y=2;z=3

Vay x=1,y=2,z=3

Cau 2. (Péthi HSG 7 Minh An 2016-2017)
Cho 2bz —3cy _ 3cx—az _ ay —2bx .Chiing minh -

X 1
a 2b 3c a

C

B <

Loi giai

2bz—-3cy 3cx—az  ay-—2bx
a 2b 3c
2abz —3acy 6bcx—2abz  3acy —6bcx
A 2 = 2 = 2
a 4b 9c

_ 2abz —3acy + 6bcx — 2abz + 3acy —6bex

0
a’ +4b? +9¢?
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Z y
2bz-3cy=0>—=-= (1
- y=0=z=5 ®

—3cx—az=0=2=2(2)
a 3c
Tir(l)va(Z)suyra:gzy :

26 3c
Cau 3. (Peé thi HSG 7 Hoai Nhon 2018-2019)

0 3x—2y 2z-4x 4y-3z

. Chirng minh rang:
4 3 o g

Ch = =

w <

N |
BN

Loi giai

3x-2y _2z-4x _4y-8z 4(3x—2y) 3(2z-4x) 2(4y-3z)
Ap dung tinh chat day ti s6 bang nhau, ta c6:

4(3x—2y) 3(2z-4x) 2(4y-3z) _ 4(3x—2y) +3(2z—-4x)+2(4y—3z)

Ta co:

16 9 4 16+9+4
4(3x-2 -
L AK2Y) o aiay S XY ), 3R2A) oo g X2y
16 273 274
. \ X y 1
Te()va(2)suyra: —===—
U (1) va (2) suy >=3°12

Cau 4. (Peé thi HSG 7 Viét Yén 2017-2018)
Chting minh rang: Néu a, b, c 1a cac s6 khéc 0 thoa man:

ab+ac bc+ba ca+ch .
= = thi

a £
2 3 4 3

15

b
5

Loi gidi
Ta co:

ab+ac _ bc+ba:ca+cb

2 3 4
_ab+ac+bc+ba+ca+ch
2+3+4
_ab+bc+ca-bc—ba _ca
4,5-3 15

Dod(’):a—b=£:E
05 15 25
1,5ab =0, 5ac 3b=c
= = (a,b,c#0)
1,5bc = 2,5ac 5a=3b
a b c

3 5 15

Cau5. (D& thi HSG 7 Huyén Théi Thuy nim 2017-2018)
Cho cac s6 a,b,c,d théa man b> =ac,c? =bd
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3 3 3
) . a +b’+c a
Chtng minh rang; —=—
g 9 b+t +d? d

Loi giai
3 3 3 3 3 3
Tub2=acvac2:bdtacé:3:9=3:%=%=%=—a3+b3+c3 (2)
b ¢ d b ¢ d b’ +c¢’ +d
2@ _aaa_aaa_abc_a 3)
b> bbb bbb bcd d

Tir (2) va (3) ta ¢6 diéu phai ching minh

Cau 6. (D& thi HSG 7 Huyén M Cay nam 2017-2018)

Cho x,y,zthéa man x> =yz,y* =xz,z* =xy.Chang minh rang: x=y =z
Loi gidi

TH1: Néu x=0thi y=z=0= x =y =z Tuong ty V4i y,z

TH2: x,y,zla céc s6 khac 0 tir x> =yz,y”? = xz,2* =xy

X_Z'y_X.Z_y:X_y_Z
b 7X

z 'y z X

y xz'Yy
Ap dung tinh chat day ti s6 bang nhau:
X Yy zZ X+y+z

D> — == =—
y zZ X y+z+X

=l=>x=y=z

Vay x =y =z(dpcm)

Cau7. (béthi HSG 7 THCS Ly Tw Trong 2018-2019)
a+b-c b+c-a c+a-b

Cho a, b, ¢ 1a ba sé thuc khac 0, thoa man diéu kién

c a b
S S b a c
Hay tinh gia tri cta biéu thuc B :(1+—j(1+—j(1+ Bj
a C
Loi giai

Néu a+b+c =0, Theo tinh chat ddy ti s6 bang nhau ta c6 :

a+b-c b+c-a c+a-b_ a+b-c+b+c-a+c+a-b
c a b a+b+c

1

a+b—c+1: b+c—a+1:c+a—b+1:2: a+b _ b+c _Cc+a _

C a b C a b

oo (225

+) Néu a+b+c=0

Ma 2

Theo tinh chit day ti s6 bang nhau, ta co:

a+b-c b+c-a c+a-b a+b-c+b+c-a+c+a-b
c a b a+b+c

0
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a+b—c+1=b+c—a+l=c+a—b+1=1:>a+b+b+c=c+a=

c a b c a b

oo

Cau 8. (Pé thi HSG 7 Truong thuc hanh Sai Gon 2017-2018)
bz-cy cx—az ay-bx
==

1

Ma

. Changminh : x:y:z=a:b:c

Biét rang :
Loi gidi
Ap dung tinh chat day ti sé bang nhau, ta c6:

bz-cy cx—az ay-bx abz-—acy bcx—abz acy-bcz

a b c a’ bh? c?

_ abz—acy +bcx—abz+acy —bex

0
a’+b*+c?

LI Y X_Z_X_y_
c b a a b

= X:y:z=a:b:c

Cau 9. (Péthi HSG 7 MA DE 154 — 2017-2018)
Y+Z—-X _ Z+X-Yy X+y-1Z

Cho35sé x, Yy, z 1a3sb khac 0 thoa man diéu kién:

X y z
P S X y z
Hay tinh gia tri bicu thuc : B =[1+—](1+—](1+—]
y z X
Loi giai
b) Tace: YL X _2HFXZY _X+¥=2_ yv2z 4 2HX 4 X+ 4
X y z X y z

y+z Z+X_ X+y 2(x+y+2)
X y z X+Yy+z

- B=(1+fj(1+¥j(1+5j= Xty y+z z+X
y z X y z X

CX+Y 24X Y42
z Yy X

=2

=222=8

Viy B=8

Cau 10. (Dé thi HSG 7 Huyén B Trach 2017-2018)

3x—-2y 2z-4x 4y-3z
3 2

Tim x, y, z biét va x+y+z=18

Loi giai
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. 3X=2y 2z-4x 4y-3z

Tacd
3 2

4(3x-2 3(2z-4x) 2(4y-3z - - _

Suy ra ( y): ( ): (4y ):12X 8y+6z-12x+8y 6220
16 9 4 29

3X_2y=0:>3x:2y:§:% y ,

22-4 :E:%:Z

- X:O:>22:4x:>§=5

Ap dung tinh chat day ti sé bang nhau, ta c6:

X Yy z_x+y+z_@_

2 3 4 2+3+4 9

Cau 11. (Dé thi HSG 7 Huyén Vi Thanh 2017-2018)
Tim x, y, z biét: 2x=3yx; 4y=5z va x+y+z=11

Loi giai
2x=3y;4y=52:>§:X;X=E:>i:l:E
3 2 5 4 15 10 8

X 'y z x+y+z 11 1

>—===—_= =
15 10 8 15+10+8 33 3

10, 8

=>X=5y=—;z2==

3 3

Cau 12. (Pé thi HSG 7 Thi xa Sim Son 2017-2018)

bz—cy cx—az ay-bx
b

Chocacsb a,b, c#0:

C

. Chang minh ring : 2 =
a

T <

Loi gidi
Nhan ca tir va mau caa mdi ti s6 voi mau cia chinh né roi &p dung tinh chat day ti s bang nhau va
tinh duoc ti s6 bang 0 tir do:
bz-cx=cx—az=ay—bx=0= dpcm
Cau 13. (Pé thi HSG 7 MA DE 159 - 2016-2017)
a+b-c b+c-a c+a-b
c a b

Cho a, b, ¢ 1a ba sé thuc khac 0, thoa man diéu kién
O S b a c
Hay tinh gia tri cua biéu thac B=| 1+— || 1+— 1+B
a c
Loi gidi
Néu a+b-+c=0, Theo tinh chét dy ti s6 biang nhau ta c6 :

a+b-c b+c-a c+a-b_ a+b-c+b+c-a+c+a-b
c a b a+b+c

1
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Ma a+b—c+1=b+c—a+1=c+a—b+1=2:>a+b=b+c=c+a=2
c a b Cc a b
e o e R s G s
a c b a c b

+)Néu a+b+c=0
Theo tinh chat day ti sé bang nhau, ta co:
a+b—c_b+c—a_c+a—b_a+b—c+b+c—a+c+a—b_O

c a b a+b+c
Ma a+b—c+1:b+c—a+1:c+a—b+l:1:>a+b+b+c:c+a:l

C a b C a b

e o)

Cau 14. (beé thi HSG 7 THCS Hién Quan 2018-2019)

Timcéacsb a, b, ¢ biétrang: %:%:% va a+2b—3c=-20
Loi gidi

a=10
3322_b:3_c:a+2b—302—20:5:> b=15

2 6 12 2+6-12 —4
c=20

a_b_¢
2 3 4
Cau 15. (beé thi HSG 7 Huyén Ngoc Lic 2015-2016)
X+16 y—-25 z+49
9 -16 25

Cho va 4x*—-3=29 . Tinh x—2y+3z

Loi gidi
Taco: 4x°-3=29 < x=2

2416 y-25 z+49 _y=25_z+49
9 ~16 25 16 25

2

Thay vao ty I€ thirc ta duoc :

=>y=-7;12=1
Vay x—2y+3z=2-2.(-7)+3.1=19

Cau 16. (bé thi HSG 7 THCS Ly Thuong Kiét 2017-2018)

Xy yz x  X+yi+7?

2y +4x :4z+6y T6742x 2244 +6

Timcécsd x, y, z biét:

Loi gii
Xét x=0=>y=0,z=0=>2y+4z=0 (vOly)

Suyra x=#0; y#0; z=0
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Khi do tirdésuy ra:
2y+4x  4z+6y 6Xx+27  2°+4° +6°

Xy yz X X2+yi+z?
2 4 4 6 6 2 2°4+4°+6° 2
T e e B I Tt
X y Yy zZ 7 X X4y +z X

2 2 2
Dgﬂ%:i:ﬁ:l(k;ﬁo) thjﬁzz
X y z k X“+y“ +z° k

Suyra: x=2k; y=4k; z=6k va x*+y* +z° =28k (3)
Thay x=2k; y=4k; z=6k vao (3) ta dugc:
(2k)” +(4k)" +(6k )" =28k

k=0 (ktm)

=56k -28k =0 =

k== (tm)

N~

: 1
Vi k:5:>x:1; y=2;2z=3

Vay x=1; y=2; z=3

Cau 17. (D& thi HSG 7 Huyén Tan Tao 2018-2019)
Tim x, y, z biét: 2x=3y: 4y =57 va 4x—-3y+5z=7

Loi giai

Tu 2x=3y; 4y=5z; 8x=12y =15z

X_y_z 3y 7
S1TTT1T1 11 11,1 7 ¢
8 12 15 2 4 3 2 4 3 12
:>x:12.1:§, y:12.i—1; z:lz.i:ﬁ

8 2 12 15 5

Cau 18. (Pé thi HSG 7 Huyén Tan Tao 2018-2019)
o 2bz —3cy _ 3cx—az _ ay — 2bx  Chitng minh - X_y_z
a 2b 3c a 2b 3c

Ch

Loi giai

Tach: 2bz —3cy _3cx—az _ ay — 2bx
a 2b 3c
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2abz —3acy 6bcx—2abz  3acy —6bcx
< 2 = 2 = 2
a 4b 9c

_ 2abz —3acy + 6bcx — 2abz + 3acy —6bex

0
a’ +4b? +9c¢?

z y
obz-3cy=0= =L (1
= y=0=z=5 @

:>3cx—az:0:>§=i (2
a 3c

Yy Z

X
Te(va(@)suyra: —=—=—
r (1) va (2) suy AT

Cau 19. (bé thi HSG 7 Huyén Tam Néng 2018-2019)

Cho ti 1¢ thuc %= % Chuang minh rang ta c6 ti 1é thirc sau (gia thiét cac ti 1é déu co nghia)

a C a+bY a?+b?
a) 2 - b) -
a+b c+d c+d ¢ +d?
Loi giai

a)Datgzgzk tacé:a=kb; c=kd

a kb kb _ k
a+b kb+b (k+1)b k+1

¢c ki kd _ k
c+d kd+d (k+1)d k+1

Viy ——=——
a+b c+d

) (a+b]2: (ko+b)" _ (k+1)"p* p? @
c+d) (kd+d) (k+1)’d? d’

a?+b?  (kb) +b> k%?+b? (KE+1)b? p? )
¢’+d*  (kd) +d® Kk'd*+d’ _(k2+1)d2 2

. a+bY a?+b?
Tu (1) va (2) suy ra =
(1) va (2) suy (c+d) c?+d?

Cau 20. (Pé thi HSG 7 2018-2019)
Y+Z—-X _ Z+X-Yy X+y-1Z

Cho3sb x, y, z 1a3 s khac 0 thoa man diéu kién:
X y z

Hay tinh gia trj biéu thiac : B = [1+ fj(u Xj(u Ej
y z X

GIAO VIEN: LE THI NGA — TRUONG THCS TAY HO



Loi giai

y+Z-X _ZHX-y _X+y-z  y+Z , Z+X_
X y z X y

Ta co: 1

:>y+z_z+x_x+y_2(X+y+Z)
X y z X+Y+z

- B=(1+5j(1+¥j[1+5j= Xty y+z z+X
y z X y 7 X

_X+Y Z4X y+1Z
z y X

=2

=222=8

Vay B=8
Cau 21. (bé thi HSG 7 THCS Tran Hung Pao 2018-2019)

_x+y_

1

Cho bén sé duong a, b, ¢, d théa diéu kién a+c=2b va c(b+d)=2bd .

8 8 8
Chung minh (a+cj _a+b

b+d) b®+d®
Loi giai

Tu c(b+d)=2bd =b+d =¥

a+c 2hc

b+d 2bd

Viét

8
_a+c (a+c] _at+b’

2.2 =
b d b+d b+d )

<
d b®+d°
Cau 22. (bé thi HSG 7 Huyén Nam Sach 2017-2018)

X+16 y-25 z+49

9 -16

Cho

va 4x*—-3=29 . Tinh x—2y+3z
Loi gidi

Taco: 4x°-3=29 < x=2

Thay vao ty 1€ thirc ta duoc :
-16 25 -16

=>y=-7;12=1
Vay Xx—2y+3z=2-2. (—7)+3.1=19

Cau 23. (Pé thi HSG 7 2018-2019)

2 2
cho 2= Chiing minh ring : az +C2 -2
c b b +c b

Loi giai

.a ¢ ) a’+c®> a’+ab a
Tr—=—=c=ab= ——=— =—
c b b +c® b +ab b
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Cau 24. (Pé thi HSG 7 huyén Son Dwong 2017-2018)
Cho x,y,zlacac sé khac 0 va x* = yz,y* = xz, 2> = xy

Chang minh rang: x=y =z

Loi gidi
Vi x,y,zla cac s6 khac 0va x? = yz,y?* =xz,z° = xy
X z.y Xz y X y z

y X'z y'xX z 'y z X
Ap dung tinh chét day ti sé bang nhau, ta c6:
X Yy 7 X+y+z

y Z X Y+Z+X
Cau 25. (Pbé thi HSG 7 tinh Bic Giang 2012-2013)

Ba ban An, Binh, Cudng cd tong sb vién bi 1a 74. Biét rang sé vién bi caa An va Binh ti 1& véi 5va
6; s6 vién bi ciia Binh va Cudng ti 1¢ véi 4 va 5. Tinh sb vién bi caa mdi ban.

Loi giai

=l=>x=y=z

Goi sb vién bi ciia An, Binh, Cuong lan luot 1 a,b, c. Vi tdng s vién bi cia ba ban 1a 74 nén
a+b+c=74

Vi s6 vién bi cua An va Binh ti 1& v6i 5 va 6 nén a_ba_b
5 6 10 12
N LA A L . \ \ S TA L \ ~ b ¢ b C
V1 50 Vvién bi cua Binh va Cuong ti I¢ voi 4va5nén —=—= —=—
4 5 12 15

< s ,a b ¢ a+b+c 74
Trdéotach): —=—=—=——— "~ " _
10 12 15 10+12+15 37

Suyra a=20;b=24;c=30
Cau 26. (P& thi HSG 7 huyén CAm Khé 2017-2018)
Tim x,y,zbiét: 2x=3y,4y =5zva x—y—z=30

Loi giai

Tu 2x=3y:§=X; 4y=5z:>X=E
3 2 5 4

L X_Yy_z_x=y-z 30
15 10 8 15-10-8 -3

= x=-150;y =-100;z = -80

-10

Cau 27. (bé thi HSG 7 huyén Hiép Dtc 2018-2019)

12a—15b 20c—-12a 15b-20c
9 11

a) Tim a,b,chiét va a+b+c=48

b) Mot cong truong du dinh phan chia sé dat cho ba doi LIL IITti 16 v6i 7;6;5. Nhung sau d6 vi sd
ngudi cla cac doi thay doi nén da chia lai ti 1& 6;5;4.Nhu vay c6 mot doi 1am nhiéu hon so véi du
dinh 12 6m”. Tinh tong s6 dat da phan chia cho cac doi.

Loi giai

a) Ap dung tinh chét caa day ti s6 bang nhau, ta c6:
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12a—15b  20c—-12a 15b-20c 12a-15b+20c—12a+15b—-20c

0
’ ? 11 27

12a-15b _ 104150 o
20c—12 :>12a=15b=200:>T=T=T
0012 o0 T

12 15 20
Va a+b+c=48
Ap dung tinh chat caa day ti s6 bang nhau, ta co:
a_b_c__avbre B _yy

R S T T B

12 15 60 12 15 20 5

=a=20,b=16,c=12

b) Goi tong s6 dat da phan chia cho cac doi la x(m3 ),DK x>0

S6 dat du dinh chia cho 3 doi LIL I lan luot 14 a, b,c:(m3 ),DK ra,b,c>0

,a b ¢ a+b+c X 7x 6x 5x
Tacd —=—=—-= =~ —=a=—b=—;c="=
7 6 5 18 18 18 18 18

S6 dat sau do6 chia cho 3 d6i LIL I lan luot & a',b',c:'(m3 ) PK: a',b',c'>0

)

Taco Lol _Cl_awbwel_x . 6%, 5% . 3,
6 5 4 15 15 15 15 15
So sanh (1) va (2) tacd: a<a',b=b",c>c'nén ddi | nhan nhiéu hon luc dau
Via—a'=6hay -9 6= X _4— =360
18 15 90

Vay tong so dat di phan chia cho cac doi 1a 360m* dat.
Cau 28. (Pé thi HSG 7 truong PHU CAT 2017-2018)

Tim hai s6 khac 0, biét tong, hiéu,tich cua hai s6 do ti 1¢ voi 3,%,?

Loi giai
Goi 2 s6 khac 0 can tim la x va .

Xty _x-y_ Xy _x+y+x-y _2x_53x_
1 200 1 10 5
= - 3+— —

3 3 3 3
200k
—Q3
3 3)
; Sk 4k 5k 4k 20k®
Tr(l)va(2) >y=3k-—=—=xy=—.—= 4
(Dva(2) =y TS NS @
530 .. 430
= —= y

k-0

Ta co:

=X =%(1);x+y =3k(2);xy =

2
Tir (3) va (4) = 200Kk _ 20K

<:>k=30(k¢0):>x
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Vay hai s6 can tim 1a 50;40
Cau 29. (Pé thi HSG 7 huyén Dap Cau 2018-2019)

Cho x,y,zla cac s6 khac 0 va x> =yz,y* =xz,2> =xy .
Chang minhrang: x=y =z

Loi giai

Vi x,y,zlacac s khac 0 va x> =vyz,y’ =X2,2° =Xy
X Z X Z X Z . ) fe e s ,
:>—=—;l:—;—:1:>—:1:—.Apdungt|nhchatdaytlsobangnhau,taco:
y Xz yXx z Yy 7 X

_y E_X-i—y-i—Z

=l=>x=y=z

X —_—
y Z X y+z+X

Cau 30. (Pé thi HSG 7 huyén Thai Thuy 2015-2016)
a)  Cho x,y,zthéa man x> =yz y* =xz,z*> = xy.Ching minh rang: x =y =z

5z—-6y 6x-4z 4y-5x
4 5 6

b) Tim x,y,zbiét: va 3x — 2y + 5z = 96.
Loi gidi

a) TH1: Néu x =0thi y=z=0= x =y =z Tuong ty Vdi y,z

TH2: x,y,zla cac s6 khac 0 tir x> = yz,y*> =xz,z> =xy

y X Z y X Z y V4 X
Ap dung tinh chét day ti s bang nhau:
S X_Yy_z_X+y+z

y Z X Yy+zZ+X

Vay x =y =z(dfcm)

52z—6y 6x-4z 4y-5x
4 5 6

N 20z -24y _ 30x —20z _ 24y -30x
16 25 36

20z—-24y +30x —20z+ 24y —30x

B 10+25+36 B

=20z-24y =30x-20z=24y -30x =0

= 20z =24y =30x

=10z=12y =15x

=l=>x=y=2

b) Tir

0

X y z 3x 2y 5z 3x-2y+5z 96
4 5 6 12 10 30 12-10+30 32
Giairavakétluan: x =12,y =15z =18
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Cau 31. (Dé thi HSG 7 huyén Tam Dwong 2017-2018)

Cho céc s6 thuc a,b,c,d thoa méan ddy ti sé bang nhau:

2a+b+c+d a+2b+c+d a+b+2c+d a+b+c+2d
a b c d

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

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

Tinh gié tri cia biéu thic M =

Loi giai

2a+b+c+d a+2b+c+d a+b+2c+d a+b+c+2d
a b c d

Tu

Suy ra

2a+b+c+d_1_a+2b+c+d_1_a+b+20+d_1_a+b+c+2d_
a b C d

1

at+tb+c+d a+b+c+d a+b+c+d a+b+c+d

a d C d ©

N&Ja+b+c+d:0:3a+b:—{c+dyb+c:—(a+d)

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

C+d+d+a_
a+b b+c

=M

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

c+d d+a
+ =4
a+b b+c

Néu a+b+c+d¢0th‘|t1‘r(*):>a:b=c=d =M

Cau 32. (Pé thi HSG 7 huyén Truc Ninh 2018-2019)
(3 didm) Tim 3 s6 & D Chiét;
3a-2b 2c-5a 5b-3c
5 3 2

va a+b+c=-50

Loi giai
3a-2b 2c-5a 5b-3c :>15a—10b _6c—-15a 10b-6c
5 3 2 25 9 4

Ap dung tinh chét day ti s6 bang nhau, ta co:
15a-10b 6c-15a 10b-6c 15a-10b+6c—15a+10b—6Cc

0

25 9 4 38

a_b
15a—-10b=0 (3a=2b |2 3

. Jec_15a-0 —Jc-Ba—id_S_2a_b_¢

25 2 3 5
10b-6c=0  |5b=3c

c_b

5 3
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Ap dung tinh chét day ti s6 bing nhau=2a=-10;b=-15,c=-25
Cau 33. (Pé thi HSG 7 huyén Nhon Tri 2018-2019)

. 2 2 2

TlmséXyzblétx—:y—zz—,vax_y+zz4

4 9 25
Loi gidi

Xyt X y z

—=Z=—vaxy,zeNx#z0=>=-====

4 9 25 2 3 5
X_Yy_z_X=y+z _4_
2 3 5 2-3+5 4

= x=2y=32=5.Vay xyz =235

Cau 34. (Dé thi HSG 7 treong Nguyén Trung Truc 2018-2019)
1.Cho ¢* = ab. Chang minh rang:

a)a +c _a
b’+c* b
2 2

b)b2 a2=b a
a“+c a

a ¢ _a> ¢ a+c a’+ab a(a+b) a
=TT T T a2 P N
c b ¢ b ¢ +b° ab+b b(a+b) b
2 2 2 2
R , a +c a b'+c” Db
b) Theocauataco: ——=-=>——-=—
c+b” b a‘+c¢° a
b’+c> b b+’ b b’—-a’ b-a
—— == 5 l=—l=..>=—=
a +c a a +cC a a +c¢ a

Cau 35. (Dé thi HSG 7 treong Nguyén Trung Tryc 2018-2019)

T : 21 , , . . % , .
Ba phéan so6 co tong bang 7—03 cac tu cua chang ti 1€ véi 3;4;5, cac mau cua chung ti 1€ vai 5;1;2.

Tim ba phan sé do.

Loi giai
- , A A PR \ 7 213
Goi c&c phéan so phai tim la: a,b,c, ta co: a+b+c:%
Va a:b:c:ézﬂ:§:6:40:25:>a:i;b:2;c:E
51 2 35 7 14
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Cau 36. (Dé thi HSG 7 huyén Nhon Tri 2018-2019)

2)S6 A duoc chia thanh 3 sb ti 1¢ theo % : % : é Biét tong cac binh phwong cua ba s6 d6 bang

24309.Tim sd A.

a ¢ s a’+c¢® a
b) Cho — =—.Ch&ng minh rang: =—
) c b g ang b*+c®> b
Loi giai
a)TaCé:z:é:l=%:£:£=24:45:10
346 60 60 60
Gia sir s6 A duoc chia thanh 3 phan x,y,z
Theo d& baita c6 : — =2~ =2 = x,y,zcing diu
24 45 10
x> yr Z x> +y*+7° 24309 2
247 45 10 247 +45° +10° 2701

=x =243 =72 =>x=472
Hoc sinh tinh twong tu: y =£135;z =£30
Vay A =237 hoac A=-237

2 2 2 2
a ¢ a* ¢ a‘+c
b)Tacté: —~=—=>—=—=——+ (1
) c b ¢ b ?+d? M
., a> ac a
Laico: —=——=—(2
| ¢ ¢cb b()

Tur (1) va (2) suy ra didu phai chang minh
Cau 37. (Pé thi HSG 7 truong Dang Huy Hoang 2018-2019)
6
. 64t at+c
a)  Cho 2 =S, Ching minh ring; 3a6+06:( )6 (b+d=0)
b d 3°+d" (b+d)

b) Tim hai s6 duwong, biét rang tong, hiéu, tich caia ching lan luot ti 1& nghich véi 15,60 va 8

Loi giai

_(a) _(e) _(are) _at_&_(are)
b) (d) |b+d bﬁ_d6_(b+d)6
E_iz (a+c)6 N 326 4 6 ~ (aJrC)6

3b¢ d° (b+d)6 3b6+d6_(b+d)6

b) Goi hai s6 phai tim la a,b(a >b> 0),theo dau bai ta co:
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15(a+b)=60(a—b)=8abhay a+b_a-b_ab {azs

=—=k=>k=1=>
2 15

Cau 38. (Dé thi HSG 7 truong Than Thién 2018-2019)
Tim cac s6 *-¥-Zbiét:

a)izzzivé 5x+y—-2z=28

10 6 21
b) 3x =2y;7y=5zva x—y+z=32

C) —=—:ﬂvé X+y+z=49
3 4 5

Loi giai
a)x =20y =12;z=42
b)x =20;y =30;z=42
ox=18y=16;z=15

Cau 39. (Dé thi HSG 7 THCS Hong Lién 2018-2019)
Cho a,b,c 12 ba s thuc duong, thoa mén diéu kién:

a+b-c_b+c-a_ C+a_b.Héyt|’nh gia tri cua biéu thuc: B =[1+E)(1+EJ(1+EJ
c a b a c b

Loi giai
Vi a,b,cla cac sé duong nén a+b+c=0

Theo tinh chat day ti s6 bang nhau, ta co:
a+b-c b+c-a c+a-b a+b-c+b+c-a+c+a-b

1
¢ a b a+b+c
M3 a+b—c+1: b+c—a+1:c+a—b+l:2
¢ a
a+b_b+c_c+a_2
C a b
Vay B:(HEJ(“E](“%: b+c c+ab+c o

Cau 40. (beé thi HSG 7 THCS Hong Lién 2018-2019)

3
a) Cho E:E:E.Chtrngminh:(aerJrC -2
b ¢ d b+c+d d
b) Cho =1 2B*3 _C=5 s 5a_a3h—4c =46, Xic dinh a,b,c

2

Loi giai
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a) Ap dung tinh chét day ti s6 biang nhau:

, (a+b+cj3 a+b+c a+b+c a+b+c a
Do do: = ) . ==
b+c+d b+c+d b+c+d b+c+d b

b) a-1 b+3 c-5 5(a-1) -3(b+3) -4(c-5 5a-3b-4c-5-9+20 o
2 4 6 10 -12 —24 10-12-24

= a=-3,b=-11,c=-7

Cau 41. (Dé thi HSG 7 THCS Phuong Trung 2018-2019)
a-1 b+3 c-5
2 4

Cho va 5a—3b—4c =46.xac dinh a,b,c

Loi giai

a-1_b+3_c-5_5(a-1) -3(b+3) —4(c-5) 5a-3b-4c-5-9+20 _ 5

2 4 6 10 -12 —24 10-12-24
= a=-3b=-11c=-7

Cau 42. (Pé thi HSG 7 THCS Nguyén Truc 2017-2018)

Cho a,b, ¢ d6i mot khac nhau va = 0. Biét abla sé nguyén té va Z:b = % Tim abc

Loi giai

Tir gt hoan vi trung ti va &p dung tinh chat day ti s6 bang nhau c6 b
c

o|o

Do ab la 1 s6 nguyén t6 c6 hai chir s6 nén b e {1,3;7;9}
Do ac = b*ta xét cac truong hop
b=1=a=c=1(loaido a#c)
b=3=ac=9=1.9(do a#c) —ab =13(do 93 khong la nguyén tb)
0 a=b=E=£=§=9(tm)
bc 39 3 9 ¢
b=7,b=9déu bi loai do din dén a=c
Vay abc =139

Cau 43. (bé thi HSG 7 THCS Hoang Quyén 2018-2019)

Cho ba s6 duong 0< x < y <z <1. Chitng minh: X Y L2 <
yz+1 xz+1 xy+1

Loi giai
Vi0<x<y<z<1l=x-1<0;y-1<0

1
<

-1)(y-1)=0 1>
= (x-1)(y-1)=0=xy+ x+y:>Xerl gy

GIAO VIEN: LE THI NGA — TRUONG THCS TAY HO



z z
<

Xy+1l X+y

=

Chtrng minh tuong tu: X X ; y Y (3)
yz+1 y+z xz+1 Xx+z
Cong tung vé (1) (2) (3) ta co:
AN I S A (4)
yz+1 xz+1 xy+1 y+z X+z X+Yy

X X+ X X 2X
< = <

Ma < <
Y+Z X+Y+Z Yy+zZ X+Yy+z

y . 2y 2 < 22
X+Z X+Y+Z X+Y X+Y+z
X y . 1 <2(x+y+z)Sz (5)

= + <
y+z X+zZ X+y @ X+y+z

Chung minh tuong tu:

Tu (4) va (5) suy ra dpcm.
Cau 44. (Pé thi HSG 7 huyén Thwong Tin 2018-2019)

a. Cho %:E:Eva a+b+c=2019.Tinh a,b,c

cC a
b. Chting minh rang: Tir ty Ié thic atb_c+d #1ta co ti 1¢ thuc a_c¢
a-b c-d b d
Loi giai

a. Ap dung tinh chat day ti s6 bang nhau, ta co:
E:EZE:GHbJFC:2019:1:>E:1:>a:b,tu’o'ngtub=c
b ¢ a a+b+c 2019 b
Suyraa:b:c=&319=673
b.aLb;tl:b;tO;ﬂ;tl:d;tO

a-b c—d

. a+b c+d a c¢
Vi—m=—— a+b)(c—d)=(a-b)(c+d 2bc=2ad = —=—(b,d #0

b o_q ~arb)(c-d)=(a-b)(c+d)= = =5l )

Cau 45. (P& thi HSG 7 THCS L& Héng Phong 2018-2019)
bz—-cy cx—az ay-bx

Biét rang: -

.Chungminh: x:y:z=a:b:c

Loi gidi
Ap dung tinh chat day ti s6 bang nhau, ta c6:

bz—cy cx—az ay-bx abz—acy bcx—abz acy-bcz
a b c a’ b? c’

_abz—acy+bcx—abz+acy —bex

0
a’+b%+c?

GIAO VIEN: LE THI NGA — TRUONG THCS TAY HO



L I_YX_Z_ X_Y_
c ba c a b

= X:y:z=a:b:c
Cau 46. (Pé thi HSG 7 huyén Cut Chinh Lan 2018-2019)

Téng ba phan sé téi gian bing Sgcéc tr cua chdng ti 16 nghich véi 20;4;5.Cac mau caa ching ti

1é thuan véi 1;3;7. Tim ba phan s6 do.

Loi giai
Goi ba phan sé cantim 1a a,b,c
. ) 25
Theo bai ra ta co: a+b+c:5a
111
abrc=20-4_5_1_1_ 1 5359
1 3 7 20 12 35
525
31_3_1_ atb+c _“g3_ 5
21 35 12 21+35+12 68 63
:>a:21.£:§;b:35.£:§;c:12.£:§
63 3 63 9 63 21
525 .20

Vay ba phan sé cantim 1a =; == —
39 21
Cau 47. (Pé thi HSG 7 huyén Hoing Héa 2016-2017)
2b+c-a 2c-b+a 2a+b-c
b c

Cho a; b; ¢ >0 vaday ti so:

(3a—2b)(3b—2c)(3c—2a)

Tinh P= (3a—c)(3b—a)(3c—b)

Loi giai

2b+c-a 2c-b+a 2a+b-c 2a+2b+2c b+3c a+3b c+3a

= = = 2
a b c a+b+c a+b a+c b+c

Ta co:

b+3c=2a+2b 2a=3c-b
=<{a+3dPh=2a+2b=:2c=3hb-a=>..>» Pzé
c+3a=2b+2cC 2b=3a-c

Cau 48. (Pé thi HSG 7 huyén Hoang Héa 2016-2017)
Tim x;y;z biét : 12x =15y =20z va x+y+z=48

Loi giai

12x =15y =20z va x+y+z=48
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12x =15y =207 = = =2 =

y
4

wWlN

X
5
Ap dung tinh chat cua day ti s6 bang nhau, ta co:

y_z_x+y+z 48 _,
473 12 12

= x=20; y=16; z=12

Cau 49. (Pé thi HSG 7 huyén Hau Lc 2013-2014)
Tim x, y, zbiét: 2x=3y; 4y =5z va x+y+z=11

Loi giai
Tu: 2x=3y; 4y =52 :E:X;X:E:i=l;l=5
3 25 4 15 1010 8
XY _z
15 10 8

Ap dung tinh chét cua day ti s6 bang nhau, ta co:

X 'y z x+y+z 11 1

15 10 8 15+10+8 33 3

_e,_10 __8
:>x—5,y—€,z—§

Cau 50. (Pé thi HSG 7 huyén Hoing Héa 2013-2014)

Tim3sé x, y, zbibtring: 2= Y- Z va x4+y+z=-110.
3 7 2 5
Loi gidi
Te XY _ X Y. ¥ z_ Y¥_2
3 7 6 14 2 5 14 35
S X_Y_Z
6 14 35

Ap dung tinh chat caa day ti s6 bang nhau, ta co:

y z x+y+z -110

212 =2

6 14 35 6+14+35 55
X=-2.6=-12

Suyra=><y=-214=-28
z2=-2.35=-70

Vay: x=-12; y=-28;, z=-70.
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Cau 51. (P& thi HSG 7 huyén Hoing Héa 2015 - 2016)
Tim x; y; z bidt: 2= -Zvax-3y+4z=62

4 3 9

Loi gidi

Ta c0:
YWz 4 _x_ ¥y 4
3 -9 9 36 4 -9 36
Ap dung tinh chat cua day ti s6 bang nhau, ta co:

x_ﬂ_ﬂ_y—32+4y_g_2

4 -9 36 4-9+36 31
= x=8,y=6;z2=18.

Cau 52. (Pé thi HSG 7 huyén Hoang Hoéa 2015-2016)

N 4l X Y4 .
Tim x; y; z bict rang: = y = =X+Y+2Z.V6l y-z;z—X; X=-y
Y+Z Z+X X+Y
Loi gidi
X y z
*) X+y+z=0= = = =0=x=y=2z=0(KTM)
Yy+Z Z+X X+Yy
y z X+Yy+12 1

X
*)x+y+z=0.Taco: = = = =—
Yy+Z Z+X X4y 2(X+y+z) 2

1 1
= X+Y+I===> YH+I=—-X X+I=—-Yy; Y+X==—-12
2 2 2
. 1 1
Vi L=1:> X =—=X=—
y+z 2 E_X 2 6
2
1
Tuong ty ta dugc X=y=z=g
Cau 53. (Dé thi HSG 7 cip truong)
a) Tim 36 a; b; ¢ biét: a_lzb;Z:C;3 a—2b+3c=14.
b)Cho —&— =P __C  qjpp p_2th b+c c+a
b+c c+a a+b 2C 3a 4b

Giai:

a-1_b-2 c¢c-3_a-1_2b-4 3c-9_ a-1-2b+4+3c-9 _ 8 _
2 3 4 2 6 12 8 8

=a=3b=5c=7.

a) 1
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a b c :a+b+c_a+b+c_a+b+c

b = =
)b+c c+a a+b b+c c+a a+b

Néu a+b+c=0=a+b=-cb+c=-ac+a=-b.
-1 -1 -1 -13
SN - Vi P S

2 3 4 12

Néu a+b+c#0=a+b=b+c=c+a=a=b=c

:P:1+E EZE
34 6
Cau 54. (Pé thi HSG 7 c4p huyén)
Tim cac s6 x; y; z biét rang: y+z+1 x+z+2 y+x-3_ 1
X y z X+y+2
Lo giai

Theo tinh chat day ti sé bing nhau ta c6 :

y+z+1 X+z+2 y+x-3 1
X y z X+y+2

_YHAZHLIEX+Z+2+Y+X-3  2(X+Yy+Z)
X+y+1z X+y+12

2

(Vi x+y+z# 0). Do d6 x+y+z = 0,5. Thay két qua nay vao dé bai ta co:

0,5—x+1:O,5—y+2 :O,5—z—3:2 tie I 1,5-x _ 2,5—y:—2,5—z _
X y z X y z

2

1 5 -5

Vay X=—; y=—12=—

WEE YT TS
Cau 55. (Dé thi HSG 7 huyén Tinh Gia)
1) Cho x+16=y—25=z+49 va

4x*-3=29.Tinh x+2y+3z
-16 25

Loi gidi
Taco: 4x3-3=29 = x*=8=x=2.

2+16 y-25 z+49
-16 25

Suy ra:
y—25
+ =2=>y=—7
T y

z+49
25

Vay: x+2y+3z=2+2.(-7)+3.1.

+) 2=>z=1

Cau 56. (Pé thi HSG 7 huyén)
a)Cho day ti s6 bang nhau:
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2a+b+c+d a+2b+c+d a+b+2c+d a+b+c+2d
a b c d

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

b)Tinh gi4 trj biéu thirc Q, biét Q = + + +
c+d d+a a+b b+c

Léi giai

a)+ Bién doi:

2a+b+c+d a+2b+c+d a+b+2c+d a+b+c+2d

a b c d
2a+b+c+d _1_a+2b+c+d_1_a+b+20+d_1_ a+b+c+2d 1
a b c d

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

b)+ Néu a+b+c+d=0thi a=b=c=d =>Q=1+1+1+1=4.

+Néu a+b+c+d=0

thi a+b=-(c+d); c+b=—-(a+d); a+d=—(c+b)); c+d=—(a+h)
=Q=(CD+(-D+(-)+(-)=-4

Vay Q=4khi a+b+c+d=0.

Q=-4khia+b+c+d=0

Cau57. (bé thi HSG 7 huyén)
a+b-c b+c-a c+a-b

Cho a, b, ¢ 1a ba sb thuc khac 0 thoa mén diéu kién :

C a b
. e sz , b a c
Tinh gi& tri cua biéu thiac B = (1+—j(1+—j(1+—j.
a c b
Loi giai

a)Néu

a+b-c b+c-a c+a-b

a+b+c#0> =1l=a+b=2c; b+c=2a; cta=2b

c a b
Ma a+b_1:b+c_1:c+a_1:>a+b:b+c:c+a:2:>B:8
Cc a b C a
Néu a+b+c=0=>a+b=-c; b+c=-a; c+ta=-b
a+b_1: b+c_1:c+a_1:>a+b: b+c:c+a:_l:>B:_l
c a b c a

Cau 58. (beé thi HSG 6 huyén Qué Son)
Thuc hién tinh:
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2
:M Vé’i:gzgzg va a+b+c=0.
a“+b“+c b ¢ a
Loi giai
923_a+b+c:1

a_
b ¢ a a+b+c

T —=1=a=>b; Tuong tu dugc a=c

a
b

(a+a+a)® 9a’

Thay a=b, a=cdugc: A=—5———="—==3
a“+a“+a” 3a
Cau 59. (bé thi HSG 7 huyén THAI THUY)
. . 3 A s e Al a a a
Chirng minh rang néu c6 day ti so bang nhau Lt =-%=., =210
a‘2 a‘3 a2011
2010
i A :(al +a, +...+a2010]
doopy a, +a;+...+d,,
Loi giai
Cich 1Dt B oL e oo 8 & fme_ &
a2 a3 aZOll a'2 a‘3 a'2011 aZOll
Ap dung tinh chat cua diy ti s6 bang nhau, ta c6 :
2010
k _% 8 80 _ &8+ H 80 — K20 =(a1+az +-"+a2010j )
a, a, Adygpp Ay Fag .t dyy, a, +d; +...+dy,

2010
a, +a, +...+a2010j

Tir (1) va (2) suy ra —2— —
a2 +3.3 +...+3.2011

2011

. .. 8, a a
*Cach 2: Pat L =-2=, =220 _k
aZ a3 a2011
a
_ _ _ __1,2010 2010 Y
= a,=ka,,a, =Ka,,...,8,,, =Ka,;;; = a,=k" a,,,; = K =
2011

Mat khac,

2010 2010 2010
(al +a, +...+a2010J =(ka2 +ka;+...+ kazonj =[k(a2 +a, +...+a2011)}

a, +a;+...+a,y, a, +a;+...+a,; a, +a;+...+a,,
:k2010

2010
a, [a1+a2+...+a2010j

Vay =
a2011 aZ +3.3 +...+3.2011

CAau 60. (Dé thi HSG 7 huyén THAI THUY)
Cho a, b, ¢, d khac 0 thoa man diéu kién :
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2a+b+c+d a+2b+c+d a+b+2c+d a+b+c+2d
a b 2c d '

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

Hay tinh: P =

Loi giai
Ta co: 2a+b+c+d a+2b+c+d a+b+2c+d a+b+c+2d
' a - b - c - d

2a+b+c+d_1_a+2b+c+d_1_a+b+20+d_1_a+b+c+2d_
a b c d

1

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

a b c d @

—~Néua+b+c+d#0thitr (I)suyraa=b=c=d.
Dodo:P=1+1+1+1=4;
~Néua+b+c+d=0=(@+b)=—(c+d)va(b+c)=—(a+d)
Dod6:P=-1-1-1-1=-4.

Cau 61. (D@ thi HSG 7 huyén THAI THUY)
Cho 3 s6 x; y; z théa man cac diéu kién sau:

5z—-6y 6x-4z 4y-5X

va 3x—2y+52=96.
4 5

Tim Xx; y; z.
Loi giai
5z2-6y 6x-4z 4y-5Xx
4 5 6

N 20z-24y 30x-20z 24y-30x 20z-24y+30x-20z+24y—-30x
16 25 36 10+25+36

= 20z — 24y = 30x -20z = 24y -30x = 0 = 20z = 24y = 30x
= 10z = 12y = 15x

0

X y z 3x 2y 5z 3x-2y+5z 96
4 5 6 12 10 30 12-10+30 32

Giai rava két luan: x=12;y=15vaz =18

Cau 62. (Pé thi HSG 7 huyén Kim Thanh 2016-2017)
3 3.3 11,1

a4 11 13 2 3 4
Tinh A 5 g 5+555

+— +=
4 11 13 4 6 8

Loi giai
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33 3 111 (1_11j 11 1

-t =+ i
A-4 1113 2 3 4_ \4 11 13) 2 3 4

5 5 5 5 5 5 (111)5111

———+— ==+ b5|Z-=+ ] —|=-Z+=

4 11 13 4 6 8 4 11 13) 22 3 4
A:§+£:§+E

5 5 5 5

2

Azgzl.VéyA=l

Cau 63. (Dé thi HSG 7 - Thanh phd Sam Son - 2017 -2018)
Ba I6p 7A, 7B, 7C c0 tat ca 144 HS, Biét % HS I6p 7A béngg HS I6p 7B va béng% HS Isp 7C.
Tinh s6 HS méi 16p.
Loi giai
Goi s6 hoc sinh 16p 7A, 7B, 7C lan luot 1a a,b,c ( dk a,b,ce N*, a,b,c <144)
Vi: % HS 16p 7A béngg HS 16p 7B va béng% HS 16p 7C nén ta co:

§.a:§.b=g.c<:>9:9:E vatheodébaitacé:a +b + ¢ = 144
4 7 3 8 7 9

Ap dung tinh chat day ti s6 bang nhau ta co:
a c_a+b+c 144

8 9 8+7+9 24

a = 48; b = 42; c = 54 (théa man dk)

b
7
Vay s6 HS 16p 7A , 7B, 7C lan luot 1a 48, 42, 54 hoc sinh.
Cau 64. (Dé thi HSG 7 - Thanh phd SAM SON - 2018-2019)
Ba I6p 7A, 7B, 7C ¢ tat ca 144 HS, Biét % HS I6p 7A bé‘mgg HS Iop 7B va béng% HS Isp 7C.
Tinh s6 HS méi 16p.

Loi giai
Goi sb hoc sinh 16p 7A, 7B, 7C lan lugt 1a a,b,c ( dk a,b,ce N*, a,b,c <144)
Vi: % HS 16p 7A béngg HS 16p 7B va bé‘mg% HS 16p 7C nén ta co:

—.<31:§.b:g.c<:>5:9=E vatheodébaitacoa+b+c=144
7 3 8 7

Ap dung tinh chat day ti s6 bang nhau ta co:

g_g E_a+b+c_%_
8 7 9 8+7+9 24
= a = 48; b = 42; c= 54 (thoéa man dk)
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Vay sb HS 16p 7A , 7B, 7C lan luot 14 48, 42, 54 hoc sinh.
Cau 65. (Dé thi HSG 7 - Huyén Thach Thanh - 2014 - 2015)

a) Timbaséx, y, z,biét: >=Y:Y_Z i x_y+z-_49
2 35 4
b) y+z+1 Xx+z+2 x+y-3 1
X y z X+y+2Z
Loi gidi
Taco ==Y _Z% vax—-y+z=-49
10 15 12
x=-70
10 15 12 10-15+12 7 I

Vay x =-70;y =-105;z =-84 .

b. y+z+1:x+z+2:x+y—3: 1
X y z X+y+2z

b. y+z+1:x+z+2:x+y—3: 1
X y z X+y+2Z

_ YHZHI+X+Z+2+X+Yy -3
X+y+z

2

=> x+y+z=05

0,5-x+1 05-y+2 05-z-3
X y z

Nén ta co: 2

Dodé:le;y:iz:é
2 6 6

Cau 66. (Dé thi HSG 7 huyén Thach Ban 2016 -2017)

Tim cac sd X, y, z, biét :%%:z VAX +y +2 =92

X Z
2 7
Loi giai

y |X_Y
3 10 15 X 'y z

= &S —=—=—
z y z 10 15 21
7

Ap dung tinh chét day ti s6 bang nhauva x + y + z = 92 , ta duoc:
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X _9

10 X = 20
X_Yy_z _ Xty+z 92 _ Y o y =30
10 15 21 10+15+21 46 15

7 2=42

L2

21

Cau 67. (Pé thi HSG 7 - THIEU HOA - 2016 - 2017)
3X-2y 2z-4x 4y-3z
3 2

Tim X, v, z biét: VAX +Yy +z= 18,

Loi giai

Ta co: 3X -2y _ 22-4x 4y-3z

32
4(3x—-2 3(2z—-4x) 2(4y-3z — - —
Suy ra: ( y): ( ): (4y ):12x 8y +6z-12x+8y 6z:0
16 9 4 29
Do do: 3X_2y:0:>3x:2y:>§:X 1)
2 3

22_4X=0:22=4x:>5:% (2)
. s X y z
Tr(l)va(2)suyra —===—.
r(l)va(2)suyra 3712

Ap dung tinh chat day ti s6 bang nhau, ta co:

X_Y_z_ x+y+z:@:2. Suyra: x= 4,y= 6;z= 8.
2 3 4 2+3+4 9
Cau 68. (Pé thi HSG 7 huyén KIEN XUONG 2019-2020)
Blet)z( % ;x 2y+3z=51. Tinhgidtricua A = 2x-y+z+1
Loi giai

Tacéizxzz_ﬂ::g_z

2 3 7 6 21
Ap dung tinh chét day ty s6 bing nhau o6 < =Y =22 32 _X-2y+3z _51_

2 3 7 6 21 2-6+21 17

=>X=6y=9,z=21.

= A=[2x—y+z+1=+25=5.
Cau 69. (Pé thi HSG 7 huyén QUYNH PHU 2019-2020)
Timcacsé x, v, z, biét: ==Y Y _Z vax+y+z=92

2 3'5 7

Loi giai
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X_Y

y

3,.)10 15_x_y_z
& —=—=—

E

7

y _z 10 15 21

X_
2
y_
5 15 21

Ap dung tinh chat day ti s bang nhau va x + y + z =92, ta duoc:

X _y _z X+y+z 92 _

10 15 21 10+15+21 46

X _9

10 x=20
1Y _roly=30

15

7 Z2=42

£ 9

21

Cau 70. (Pé thi HSG 7 huyén VU NHU 2019-2020)

Tim basé x,y,z biét ring 2X=%=§ va x+y—§:—20

Loi giai
Tu x+y—§:—20 suy ra 2x+2y—z=-40

suy ra 2x—2y:§

6

Tu 2x =

wl<
o'llN

Ap dung day ti s6 bang nhautaco: 2x=="2==="2"= = __20.

Khi d6 x=-10,y =-60,z =-100.

Cau 71. (Pé thi HSG 7 huyén PONG HUNG 2005 - 2006)
3|x|+5 3|y| 1 3 z

Timx, y, z biét : 5 (1) vaz2lx|+7|y|+3z=-14 (2)
Loi gidi
. 3x[+5 3ly|-1 3-z
at = = =
3 5 7
suyra = 222y - 22737k
Thay vao (2) tacd : 2. 3k3_5+7.5k3+1+3(3—7k):—
=>6k—-10+35k+7+27—-63k =42 =>-22k=—66 =k =3
33-5 4
S 097V =
uy ra [x| 3 3
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4
Vay X =+—.
ay 3

Twong ty ta thay : y:i%;Z:—18

vy c6 4 bd sb6 x;y;z thoa man bai toan la:

x=ﬂ;y=E z=-18.hoac x——ﬂ y=—;z=-18.
3 3 3

16

hoac x=ﬂ;y:—— =-18.hoac x=— 16
3 3

y=——,2=-18..
Y 3

Cau 72. (Pé thi HSG 7 huyén YEN MO 2019 - 2020)

=1 X:E va 2x-3y+z=6
3 4°3 5

w|.|> oo|'5;

Tim x,y,z bit X
Loi giai

e s A y
Tu gia thiét: == == (1
u gia thie B 1)

Yy
4

| x

X
3

Z_Y_2
5712 20 @

y
3

y _z
T1va23ura—:— *
() Va@R)suyra S===on ()

Tace: X_Y _Z _2X_%y_z _2x-3y+z 6_
9 12 20 18 36 20 18-36+20 2

Do d6: §=3:x=27

y
—=3=>Yy=36
12 Y

L _327-60
20

KL: x=27,y=36,z=60

Cau 73. (bé thi HSG 7 huyén Thanh Oai -5)
Cho a,b,c la ba sé thyc duong, thoa mén diéu kién:

a+b-c b+c-a c+a-b
c a

. Hay tinh gia tri cua biéu thac B = (1+ Ej(u EJ(HEJ
a c

Loi giai
Vi a,b,c 1a cac s6 duong nén a+b+c=0

Theo tinh chét day ti s6 bang nhau ,ta co:
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a+b-c b+c-a c+a-b a+b-c+b+c-a+c+a-b 1
c a b a+b+c

. a+b-c b+c-a c+a-—>b
a +1= +1= +
C a b

1=2

a+b b+c c+a
- = = =
c a b

oo (252

Cau 74. (Dé thi HSG 7 huyén Thanh Oai - 5)

3
Cho: E::E:E.Chtrngminh: at+b+c) 2
b ¢ d b+c+d

2

8

1

a-1 b+3 c-5
2 4

2) Cho va 5a—3b—4c=46. xac dinh a,b,c

Léi giai

< £s a b c
1) Ap dung t/c day ti so bang nhau; — =—=—
) Ap dung tlc day ti s6 bing b ¢ d brc+d

3
a+b+cj_a+b+ca+b+ca+b+c_

. a
Do doé: = . ) =_,
(b+c+d b+c+d b+c+d b+c+d b

a-1_b+3_c=5_5@-1) _-3(b+3) _-4(c-5) _5a-3b-4c-5-9+20
2 4 6 10 ~12 —24 10-12-24

2)
=>a=-3, b=-11, c=-7.

Cau 75. (Pé thi HSG 7 huyén Thanh QOai - 6)
3a°+c®  (a+c)°

a ¢ s
Cho — = —. Chung minh rang: = ;(b+d =0
b g e NG I d  (brd) )
Loi giai
.a ¢ a c a+c
Tr—=— = —=—=——
b d b d b+d
(a)e (CJB (a+cj6 a® ¢®  (a+o)
:> J— — J— f— —_— :} _— —=
b) \d b+d b° d° (b+d)
32° ¢ (a+o)’ 3°+c®  (a+c)°

= —= = = =
3b° d°  (b+d)®  30°+d®  (b+d)F

Cau 76. (Dé thi HSG 7 huyén Thanh Oai - 8)
Cho day ti s6 bang nhau:
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2a+b+c+d a+2b+c+d a+b+2c+d a+b+c+2d

a b c d
Tinh I\/|:a+b b+c c+d d+a
c+d d+a a+b b+c
Loi giai
2a+b+c+d a+2b+c+d a+b+2c+d a+b+c+2d
a b c d
2a+b+c+d _1_a+2b+c+d_1_a+b+20+d_1_ a+b+c+2d 1
a b c d

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

Néu a+b+c+d=0=a+b=—(c+d); (b+c)=—( a+d)

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

= M
c+d d+a a+b b+c

a+b b+c c+d d+a
+ + + =4
c+d d+a a+b b+c

Néu a+b+c+d#0=a=b=c =d= M=

Cau 77. (be thi HSG 7 huyén Thanh Oai - 9)
Cho a,b,c,da 4 sb khac 0, thoa man diéu kién: b?= ac;c®*= bd;b*+ c+ d*= 0
a’+b’+c® a

Chtng minh rang: ———— ==
“ng N e e d

Loi giai
Tu gia thiét:b?> = ac; ¢ = bd = a_b_c
b c¢c d
,at b ¢ at+pi+c’
Tach: = =—=—=—7——(1
b* ¢ d b3+c3+d3()
3
Lai cé a_szgggzgggzg (2)
b> bbb bcd d
a*+b*+c® a

Tu(l)va(2): — &t +c 2
FWVRE@) = ST Ty

Cau 78. (Dé thi HSG 7 huyén Vinh Bao 2017-2018)
Cho a, b, claba sé thuc duong théa man diéu kién:

a+b-c b+c-a c+a-b
c a b
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Hay tinh gia tri cua bidu thic: B = (1+ Ej(u Ej(u%j.
a C

Loi giai
Vi a, b,cla céc s6 duong nén a+b+c=0

Nén theo tinh chat day ti sé bang nhau ta co:

a+b-c b+c-a c+a-b a+b-c+b+c-a+c+a-b
c a b a+b+c

=1

+1= +1= +1=2
C a b

a+b-c b+c—-a c+a-b
=

a+b b+c c+a
c a

e
()

Vay: B=8

=2

Cau 79. (bé HSG Toéan 7_huyén_Nga Son_2016-2017).
Cho ba s x <y <zthéoaman x +y+z=51.Biét rang 3 tong cua 2 trong 3 s6 da cho ti 1¢ Voi
9,12,13. Tim x,y,z
Loi gidi
Theo dé bai X<y <Z=>X+Y<X+Z<Y+Z
Do 3 tong cuia 2 trong ba s6 ti 18 véi 9,12,13ma 9 <12 <13véi x <y < zthi chi ¢6
X+Y<X+Z<Y+Z
Tudosuyra (X+y):(x+2):(y+2z)=9:12:13

X+y X+7 Yy+7

Hay BT , &p dung tinh chét cua day ti s6 bang nhau, ta co:
x+y_x+z_y+z_x+y+x+z+y+z_2(x+y+z)_2.51_3
9 12 13 9+12+13 34 34
X+Y _q
9 x+y=27 [x=12
- %:3: x+2=36 ={y=15
yiz y+z=39 z2=24
13

Vay x =12,y =15;z =24.
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Cau 80. (bé thi HSG 7 huyén Song L6 20.. -20...)
2bz —3cy _ 3cx —az _ ay — 2bx . Chiig minh: X_y_z
2b 3c a 2b 3c

Cho day ti s6 bang nhau

Loi giai

2bz-3cy 3cx—az ay-—2bx
a 2b 3c

0

- 2abz—3acy 6bcx—2abz  3acy —6bcx  2abz —3acy + 6bcx — 2abz + 3acy —6bex
a’ 4b? 9c? a’ +4b® +9c?

—2bz - 3cy = 0 :izz—i(l)

3c
—30x-az=0 = > =2 (2);
a 3c
. . X y z
Te(Q)va(2)suyra; —=—=—
u (1) va (2) suy TR

Cau 81. (bé thi HSG 7 huyén Tam Dwong 2018 -2019)
p— 2 p—
a+b b+c c+a

Cho cac s6 a,b,c thoa man ( gia thiét c4c ti s6 déu co nghia). Tinh gia trj biéu

thie p - &+t0—2019¢
a+b+2018c
Loi gidi
Ap dung tinh chat cua day ti s6 bang nhau ta c6:

3 2 1 6 3
a+b b+c c+a 2(@+b+c) a+b+c

3

= suyra a+b=a+b+c=c=0
a+b a+b+c

T do ta co:

a+b—20190_a+b_1

Do do: P= = =
a+b+2018 a+b

Cau 82. (Dé thi HSG 7 huyén Thanh Chuong 20.. -20..)
a) Tim x;y;z biét: 2x =3y;4y =5z va 4x -3y +5z=7

2bz—3cy:30x—az :ay—2bx Chitng minh: xX_y _z

b) Cho £
2b 3c a 2b 3c

Loi giai

a) Tu: 2x=3y;4y =5z = 8x =12y =157

GIAO VIEN: LE THI NGA — TRUONG THCS TAY HO



X_y_z _Ax_3y 5z _Ax-3y+5z 7
R S s e s W W R M
8 12 15 2 4 3 2 4 3 12
:>x=12.1=§;y=12.i:l;zle.i:ﬂ
8 2 12 15 5
b) 2bz—-3cy 3cx—az  ay—2bx
a 2b 3c
- 2abz—-3acy 6bcx —2abz 3acy—6bcx  2abz —3acy +6bcx — 2abz + 3acy —6bcx 0
a’ 4h? 9c? a? +4b? +9c?
z_y
=2bz-3cy=0=>—=— 1
4 3c 2b @
—3cx-az=0 =>>=Z% (2);
a 3c
. . Xy z
Ter()va2)suyra: —=—=—
(1) va (2) suy a 2b 3c

Cau 83. (Pé thi HSG 7 thi xa Chi Linh 20.. -20..)
Tim x,y, z biét:

a) Xy=-2;yz=-3;zx =54 .

b) X—1=y—2:z—3 va Xx—2y+3z=-10.
2 3
c) Cho: a+b=b+c:c+a.TinhgiétricﬁabiéuthtrcA: a +a+b+ b .
c a b b+c c c+a
Loi giai

a) xy=-2(1); yz=-3(2); zx=54(3)
Nhan vé vai vé caa (1); (2); (3) ta dugc: (xyz)’ =187 = xyz =18
+Voixyz =18 (*)

Thay (1); (2); 3) vao (*) => x=-6;y==;2=-9.

Wk

+Voixyz =-18 (**)

Thay (1); (2); (3) vao (**)=x=6;y :%1;2 =9

Vay x:¢6;y:i%;z:$9
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X-1 y-2 z-3

b) bat =k =>x=2k+1; y=3k+2; z=4k+3

Thay vao x—2y+3z =-10 ta duoc:

2k +1-2(3k +2)+3(4k+3)=-10
=8k=-16=>k=-2
=>x=-3y=-4,z=-5

¢)Theo tinh chét cua day ti sb bang nhau ta co:

a+b b+c c+a 2(a+b+c)
c a b a+b+c

+Néu a+b+c=0

a+b b+c c+a a 1 a+b b 1

C a b brc 2 ¢ ‘cta 2
= A= a +a+b+ b =1+2+1=3.
b+c c c+a 2 2

+Néu a+b+c=0

= a+b=-Cb+c=-a;c+ta=-b= A= a +a+b+ b =-3.
b+c c c+a
Vay: + Néu a+b+c=0thiA=3;

+Néu a+b+c=0thi A=-3;

CAau 84. (Dé thi HSG 7 huyén Yén Lap 2014 -2015)
a+b-c b+c-a c+a-b
C a

Cho a,b,c 1a ba s thuc khac 0, thoa man diéu kién:

trj cua biéu thic B = (1+ 9) £1+ 3)(“ 3) .
a C b

. Hay tinh gia

Loi gidi
+Néu a+b+c=0
Theo tinh chit day ti s6 bang nhau ,ta co:

a+b-c b+c-a c+a-b a+b-c+b+c-a+c+a-b
c a b at+b+c

1

a+b—c+1:b+c—a+1:c+a—b+

C a b

Nén 1=2
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a+b b+c c+a
C a b

VS R RV PR BERLL RSO
a c b C a b

+Néu a+b+c=0

=2

Theo tinh chét day ti sé bang nhau ,ta c6:

a+b-c b+c-a c+a-b a+b-c+b+c-a+c+a-b

- = =0
C a b a+b+c

a+b—c+1: b+c—a+1:c+a—b+1:1

Nén
c a b

a+b b+c c+a
C a b

Vay B:£1+Ej(1+ij(1+gj: a+b_b+c.c +a _1
a Cc b C a b

Cau 85. (Peé thi HSG 7 huyén KRONG ANA nim 2013)

a) Cho§=—2013, chung té rang: X+Y 1 XY
y X-y X+y

=1

Voi y=0va X#=y.

2

b) Tim cécsd hituti x dé A = X2+3

la s6 nguyén.
X +1

Loi giai

a) Taco X =-2013 = x = —2013.y
y

Thay vao X=y ta duoc —2013y -y _2014y 1007 >1 (1)
X+y —2013y+y —2012y 1006
Thay vao X+y ta duoc 2013y +y —2012y 1006 <1(2)
X—y —2013y-y —2014y 1007
Te@va@)suyra: Y <1< XY siyzovax = +y
X-y X+Yy
D)Taco: A=X FS_X #1422
x2+1  x2+1 X +1

Cif e A 2 N
A c6 gia tri nguyén < — 1co gia tri nguyén
x? +
2t

=t(teZ).Khido x2=T

bat 22
X +1
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vm%o:%zo:oqsz

Khi t=1=> x? =1= x =+1( TMDK)
Khi t=2= x?=0= x =0( TMDK)
Vay: x e{-10;1}

Cau 86. (Pé thi HSG 7 huyén KINH MON 2020)

1) Cho cac sé duong a,b,c,d; c#dva %:%

2019 2018
( a2018 | 2018 ) ( 2019 _ 2019 )

CMR: (C2018 N d2018 )2019 - (Czolg _d2019)

2018

2) Cho biét

3X —2y|+[52 — 7x|+ (xy + yz + x2 =500)*** = 0.

)2019

Tinh gid tri bicu thac A=(3x-y-z

Loi giai

oo

< < Z . . a . d
a) Vi a,b,c,d la cac s6 duong va c=d, ma e nén —=
C

¢
d

2019 2019
- a2018 B b2018 B a2018 + b2018 a2018 B a2018 + b2018
C2018 d2018 C2018 + d2018 C2018 C2018 + d2018

2019
2018.2019 ( 22018 4 bzms)

hay = = (1)

2018.2019 2019
2018 2018
c (c +d )

2018 2018

2019 2019 2019 2019 2019 2019 2019

a b a~ " —b a a“ " —b

= 2019 ~ 42019 ~ 2019 2019 = 2019 - 2019 2019
c d ¢ —d c ¢ —d

2018
2019.2018 ( q2019 _ b2019)

hay = )

2019.2018 2018
2019 42019
¢ (¢ =)

2019 2018
( q2018 | b2018) ( 2019 _ 2019 )

Trva@) = (C2018 42 )2019 B (C2019 _ g )2018

2019 2018
2018 2018 2019 2019
(a +b ) (a —b

(C2018 428 ) (02019 _ g )

2019 2018

b) Vi[3x—2y|>0V6iV x,y; [5z—7x| >0 véi moi v,z ;
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)2018

(Xy+yz+xz-500)"" >0VX,y,z

Do d6 [3x —2y|+[6z —7x|+ (xy +yz +xz —500)** =0 khi

3x—2y|=0 3x—2y =0 x_y
[52-7x|=0 = {5z2-7x=0 N 3 )?:
(xy+yz+xz-500"% =0  [Xy+yz+x2-500=0 |Z=¢
X_y
10 15 X_y_Z
:> —_—=— = —
z _x 10 15 14
14 10
Pat — =X -L_k= k(keZ)=x=10ky=15k z=14k
10 15 14

Taco Xy+Yyz+xz—-500=0«<150k>+ 210 k* +140k* = 500

=k=+1
x =10 x=-10
=+<y=15 hoac {y=-15
z=14 z=-14
x =10
+Vé6i <y=15 thi A=1
z=14
x=-10
+V6i y=-15thi A=-1
z=-14

Vay A=1hoac A=-1

Cau 87. (Dé thi HSG 7 huyén VINH BAO 2018)
a) Cho a, b, ¢ 1a ba s6 thuc duong thoa man diéu kién:

a+b-c b+c-a c+a-b

c a b
I . L2 L b a c
Hay tinh gia tri cua biéu thuc: B=| 1+— || 1+ — 1+B .
a c
Loi giai

Vi a, b,c la cac s6 duwong nén a+b+c=0

Nén theo tinh chat day ti s6 bang nhau ta co:
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a+b-c b+c-a c+a-b a+b-c+b+c-a+c+a-b 1
c a b at+b+c

1=2

a+b-c b+c-a c+a-b
= +1= +1= +
Cc a b

a+b b+c c+a

2
c a b
Ma: B = (1+ Ej(u Ej(u Ej
a c b
Vay: B=8

Cau 88. (De thi HSG 7 huyén TIEN HAI 2018)
Tim céc sb x, y thoa man ddng thoi hai diéu kién sau: 4x =5y vax? —y* =1

Loi giai
X X2 2 NG 2
Tuax=5y = J=Y[X] (¥ X Y
5 4 5 4 25 16
2 2 2,2
Ap dung tinh chét day ti s6 bing nhau ta c6: ~ =Y =X =¥ _L
25 16 25-16 9
x* 1, 25 5, 5
= —=-=x"="=x==hoicx=-=
25 9 9 3 3
. 5 5 4
VoI X==—=4-=5y=>y=—
) 3 3 y=y 3
. -5 -5 4
* Vél X=—:>4—=5 = V=——
) 3 3 y=y 3

Cau 89. (P& thi HSG 7 huyén KON TUM, 2017 — 2018)
. Tim cac s6 x, v, z, biét:

a)izz;x—zvéx+y+z:92.
2 35 7
Loi giai
X_Y | X_Y
Taco: 42 35010 15 X ¥y _2
y z y_z 10 15 21
5 7 15 21

Ap dung tinh chat diy ti s6 bang nhau va x +y + z = 92, ta dugc:

X+y+z 92

X_Y_2 _ Xty+z 92
10+15+21 46

10 15 21
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X _9

10 X = 20
1Y _ruly=30

15

7 Z2=42

L)

21

Cau 90. (P& thi HSG 7 huyén NGA SON, 2011 - 2012)
Cho 3s0 x<y<zthéaman: x +y +z=>51. Bi¢t rang 3 tong cua 2 trong 3 so da cho ti véi 9, 12,
13. Timx, Y, z.

Loi giai
Theo dé bai x <y <z Suy ra: x+y < X+z < y+Z.
Do 3 tong cua 2 trong ba sé ti 18 véi 9, 12, 13 ma: 9 < 12 <13 véi
X <y < zthichicox+y <x+z <y+z.
Tu do suy ra: (x+y): (x+z ):(y+tz)=9:12: 13

X+y X+Z Yy+7

Hay: 5 TR 4p dung tinh chit cua ddy ti sb biang nhau ta co:
x+y_x+z_y+z_x+y+x+z+y+z_2(x+y+z)_2.51_3
9 12 13 9+12+13 34 34

:x+y=3; x+z=3; y+z _,
9 12 13

=>X+y =27, X+z =36 ; x+z =39

= 2z=51-27=24; y=51-36=15; z=51-39=12
Vay x=12; y=15vaz=24

Cau 91. (P& thi HSG 7 huyén NGA SON, 2017 - 2018)
1. Chimg minh rang khong c¢6 s6 ty nhién n nao dé n?+ 2018 1a s6 chinh phuong
X+2y 2018

= . Tim gi4 tri nho nhat ctia x
x+y 2017

2. Biét x,y la cac s6 nguyén duong thoa man:

3. Tim ba phén s6 c6 tong bang %, biét cac tir s ti 16 theo 3:4:5 va cac mau s6 twong ung ti 18
theo 5:1:2
Loi giai
1. Tacon’+2018 =m* véi m €N
suy ram?- n?=2018 suy ram va n cung tinh chin 1¢

*Néu n, mcung chin thi m? va n? cung chia hét cho 4 suy ra m*- n? chia hét cho 4 ma 2018 khong
chia hét cho4 (vo 1i)

*Néu n , m cung 1¢ thi m? va n® chia cho 4 du 1
Suy ra m% n? chia hét cho 4 ma 2018 khong chia hét cho 4 (vo 1i)

Vay khong c6 s6 tu nhién n nao dé n® + 2018 1a s6 chinh phuong
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2. Taco

x+2y_2018:>x+y+y_2018:> y 1
X+y 2017 X+Yy 2017 x+y 2017
= X =2016y

Ma y>1=x>2016
Vay gia tri nho nhit x= 2016 khi y=1

. Al A A o A \ a b c
Goi 3 phansé cantim lan lugtla x=— ,y=—,z2=—
a'l b1 C1

bk a, #0,b, #0,c, #0
Ta c0 a:b:c=3:4:5 hay a=3k, b=4k, c=5k ( k #0)
a,:b,:c,=5:1:2 hay a, =5h,b, =h,c, =2h (h #0)

Suy ra x:y:z:%:ik:%:g:ﬂé:&m:%
5 h 2h 51 2

Suyraizl:i:XﬂHZ 9

6 40 25 71 7

Vay x = 2! y= 36 zZ= »

SR P!
Cau 92. (D2 thi HSG 7 huyén NGA SON, 2017 — 2018)
Tim céc sd X,y,z biét x-y+z = -46 va 4x=3y, 7y=5z

Loi giai

va — =

3 X
Theo dé€ cau suy ra 3 =

INIES
o<

Z
7
Yy Z  X-y+zZ

suyra1=—=—_—=—
15 20 28 15-20+28

Suy ra x=-30, y=-40, z=-50
Vay x=-30, y=-40, z=-50
Cau 93. (Pé thi HSG 7 huyén NGQC LAC, 2015-2016)

cho X216:y1§;5=2+49 va4x®-3=29. Tinhx - 2y + 3z

Loi giai

X+16 y-25 z+49
9 -16 25

Vi 4x* - 3=29.nén 4x°> =32 hay x = 2

2116 _y-25_z+49 _ y-25_z+49 _
-16 25 -16 25

cho

vadx®-3=29. Tinhx + 2y + 3z

2

thay vao day ti sé trén ta co
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trdotimdugcy= -7,z =1vayx-2y+3z=2-2.(-7) +3=19

Cau 94. (Peé thi HSG 7 huyén NHU XUAN, 2015 — 2016)

S M chia duoc thanh 3 sb ti 1€ v6i: 0,5; 1%; 2% Tim s6 M biét téng binh phuong cia ba sb @6

bang 4660
Loi giai

Ta co: 0,5:13:2 :l §
3 23’ 12 12 12
Gia sit M duoc chia thanh cac sé x, y, z , theo cu ra ta oc:

y_z Xy 7 xXP4yi+7 _ 4660 _, .

X

6 20 27 62 20° 272 6°+202+27%° 1165
x?=12> => x =+12

y? =40° = y =+40

72 =54 = 7 =454

=

Max,y, z cung dau
Nén M=12+40+54=106 hoic: M =—-12+ (—40) + (-54) =106
Cau 95. ( Pé thi HSG 7 huyén VINH LOC)

\ , e NN X
a) Tim céc sO X, y, z biét rang: — = y %

—==; _Z va 2x —3y+z=6.
3 4

5
b) Cho diy ti s6 bang nhau :
2a+b+c+d a+2b+c+d a+b+2c+d a+b+c+2d
a b c d
a+b b+c c+d d+a
+ + +
c+d d+a a+b b+c

Tinh gia tri cia biéu thuc M, véi M =

Loi giai

xy22x3yz
91220 18 36 20

Theo tinh chit day ti s6 bang nhau ta co:

2_x 3y _z_ 2X — 3y+z_§

18 36 20 18-36+20 2
Suyrax=27;y=236;z=060.
b) Tir gia thiét suy ra
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2a+b+c+d _1:a+2b+c+d _l:a+b+20+d_1: a+b+c+2d 1
a b c d
a+b+c+d a+b+c+d a+b+c+d a+b+c+d
a B b - c - d

*Néua+b+c+d=0thiat+b=-(c+d);b+c=-(d+a);
c+d=-(a+h); d+a=-(b+c¢)

KhiddM=(-1) + (-1) +(- 1) +(- 1) =-
1
C

*Néua+b+c+d¢0th‘|1= nena=b=c=d

a
Khi d6 M=1+1+1+1=4

Cau 96. (D& thi HSG 7 TX CHI LINH 2016-2017)

a) Cho a__ b __C .Tinh:P:a+b+b+C+C+a.
b+c c+a a+b c a b

4
1
d

ol

b) Hay chia sé 26 thanh ba phan ti 1& nghich véi cac sb 2; 3; 4.
Loi gidi
b c a+b+c

a)Ta co: = = =
b+c c+a a+b 2(@+b+c)

+Néua+b+c=0=>a+b=-ccb+c=-a;a+c=-b
Khi do P = (1) + (-1 + (-1) = -3
+Néu a+b+c=#0thitacé b+c=2a;c+a=2b;a+b=2c

Khi d@o P=a+b+b+c+c+a=£+2_a+2_b=6
c a b c a b

Vay : P =-3hoac P = 6.

b)Gia st s6 26 dwoc chia thanh ba phan x, y, z.

Theo bdiratacé:2x =3y =4z = ~=2 =2
6 4 3
Ap dung tinh chét day ti s6 bing nhau X =Y _2_X¥y*+Zz 20 _
6 4 3 6+4+3 13

= x=12,y=8,z2=6.
Cau 97. (Pé thi HSG 7 huyén THANH CHUONG)

Timx;y; z biét 5:g; 5X=T7zvax—2y+z=32.
y

7X+5y 7z+5t

Cho =
3X-7y 3z-Tt

. Chung minh: X_ % .

<

Loi giai
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Taco §=§ =
2

=X<:>i=l(1); 5x=7z <:>§:
y 4 7

X
3 2 211

To()va@)tacs: =Y 2 - X=2y+z 32

21 14 15 21-28+15 8
Tim duoc: X =84; y=56;z =60

X405y 7z+5t _
3X-7y 3z-Tt

b) bat:

Tuong ty: 7z + 5t =k(3z-7t) = (Bk-7)z = (7k + 5)t :%: ;Ilz+$

)

Tir (1) va (2) suy ra diéu phai ching minh

Cau 98. ( Pé thi HSG 7 huyén THAI THUY2015-2016)
a) Cho X, y, zthéaman: xX* =yz,y* = xz , z> = xy. Chang minh ring: x =y = z

b) Tim X, y, z biét:

2-0y _6X-4z _AY-5X s 3x_2y+57-96.
4 5
Loi giai
a) TH1: Néu x =0 thi y =z =0 suy ra x = y = z. Tuong tuy Vi y; z

TH2: x,y, zlacac sé khac O tr x*=yz,y*=xz,z?=xy =

X | N
X | N

X
y
Ap dung tinh chat day ti s6 bang nhau

- XY 2 XMVRE g y_y-g
Yy Z X Yy+Z+X

Vay x =y =z (dpcm)

5z2-6y 6x-4z 4y-5X
4 5 6

N 20z-24y 30x-20z 24y -30x
16 25 36

_ 20z -24y+30x —20z + 24y —30x
10+25+36

= 20z — 24y = 30x -20z = 24y -30x = 0
= 20z = 24y = 30x
= 10z = 12y = 15x

b) Tir

0

Yy _

z 3x_ﬂ_52_3x—2y+52_96_3
5 6 12 10 30 12-10+30 32

=

A x
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Giairavakétluan:x=12;y=15vaz =18
Cau 99. ( Pé thi HSG 7 Truong DUC THANG)

a. Tim x, y biét: X+4:$vax+y:22
b.Cho X=Y vaY_Z Tinnm= 2X+3y+4z
3 4 5 6 3X+4y+52
Loi giai
)= 28+7x=28+4y
XY XHY X Y 22 5y gy_14
4 7 4+7 4 7 1
b)i_Xzizl;Xzijlzi :1=l=i 1)
3 4 15 20 5 6 20 24 15 20 24
(1) 26 3y _4z_2x+3y+dz
30 60 96 30+60+96
(1):3_x 4y 5z _ 3x+4y+5z

45 80 120 45+80+120
2X+3y+4z 3x+4y+5z _2x 3X

30+60+96 45+80+120 30 45
2X+3y+4z 245 |\/|_2x+3y+4z_186

. = = =
186 3X+4y+5z 3X+4y+5z 245

Cau 100.( Pé thi HSG 7 huyén YEN LAC)
Cho 4 s6 ay, ay, a3, a4 # 0 thoa man .a,” = a,a,; a,° =a,a,.
a’+ a2 + a3 _a
Chtng minh ring: ————— =—4
a,’ +a,’ +a,’ " a,
Loi giai

Theo bai ra ay, as, as, a; # 0 thda man a,® = aja3 ; a3> = axay.

L9 )
Tacf: - =—2=—"2 >t =" =2_=-1.2.35__1
a, a; a a, a, a, a4, a a, a,

D)

a’ a’ a’ a’+a’+a]
3T 3 3°_3 .3 .3 @
a,” a, a, a,+a; +a,

a’+a,’ +a,’ _a
Tur (1) va (2) suy ra; —5—2———- =—%
a,’+a’+a,’ a,
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Cau 101.( DBé thi HSG 7 huyén Y YEN 2015-2016)
bz—-cy cx-az ay-bx
a b

Biét

(voi a, b, c=0).

Chung minh ring: 2 =
a c

y_z
b

Loi giai
Vai a, b, c#0,taco

bz—cy cx-az ay—bx _ bza-cya bcx—baz _acy—bcx
a b c a? b? c’

_ bza—cya + bcx —baz +acy —bex 0
- 2 2 2 =2 2 . 2 =0
a‘+b“+c a‘+b“+c

bz —cy
a

Suy ra =0, do do bz :cy:%:%(l)

CX—az

—0,dod6 cx = az > ==% (2)
a C

Tur (1) va (2) suy ra 2:_23
z

Cau 102.( D& thi HSG 7 huyén PHU THIEN 2009-2010)

a)Timx, y, z biét: o ) I L 2y.
5 15
b)Cho ti I¢ thirc % - % . Chitng minh ring : (a+2c)(b+d) = (a+c)(b+2d).

Loi giai
Q)Tu x+z=2ytaco:x—-2y+z=0hay2x—-4y+2z=0
hay 2x —y—3y+2z=0hay2x -y =3y -2z

2x-y 3y-2z

Vay néu:
ay 15

thi: 2x —y =3y -2z =0 (vi 5 = 15).
. 1
Tu 2x7y=Osuyra:x=Ey
TiJ:3y—Zz:Ovax+z:2y.:x+z+y—22:0hay%y+y—z:0
3 2 1

hay —y -z=0hay y=—z.suyra:x= =2z.

y2y yy 3 y 3
2

Vay cac gia tri X, y, z can tim la: {x = %z; y= Ez;vdiz eR}

hoac {x = %y; yeR; z= %y}hOéC{Xe R; y=2x;z=3x}
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b)Ta cé:(a+2c)(b+d) = (a+c)(b+2d)
ab+ad+2chb+2cd=ab+ 2ad + cb + 2cd

cb = ad suy ra: a_ct
b d

Cau 103.( Bé thi HSG 7 huyén VU THU 2015-2016)
a-b+c c-a+b a-c+b
2a 2C

Cho céc sb a, b, ¢ khac 0 thoa man:

Tinh gié tri biéu thac: P = (1+%M1+ 9).(1+ 3)

a C
Loi giai
P:(HEJ(HE)(HEJZb+c.a+b.c+a:b+c_a+b.c+a V6i ab.cx0
b a c b a c a Cc b
a+b=-c
Khi a+b+c=0=ibtc=-a mp=_2SP_ 4
a ¢ b
c+a=-b

Khi a+b+c= 0, ap dung tinh chat cia day ti s6 bang nhau ta co:

a—b+c_c-a+b_a-c+b_a-b+c+c-a+b+a-c+b_1

2b 2a 2C 2(c+a+b) 2
a+c c+b a+b a+c c+b a+b
2b 2a 2c b a c

=P=8
Véi ab,c #0 thi P =-1khi a+b+c =0; P =8 khi at+b+c %0

Cau 104.( Bé thi HSG 7 huyén SON DUONG 2015-2016-T21-VINH BAO 2017-2018)
a+b-c b+c-a c+a-b
C a

a) Cho a, b, ¢ 1a ba s thuc khac 0, thoa man vaatb+c =0

Hay tinh gi4 tri cia bidu thuc: B = (1+ Ej(u 3}(1%] .
a C

52-6y 6x-4z 4y-5X
5

b)Tim X, y, z biét: va 3x — 2y + 5z = 96.

Loi gidi
a)+Viatb+c =0
Theo tinh chit day ti s6 bang nhau ,ta co:

a+b-c b+c-a c+a-b a+b-c+b+c-a+c+a-b
c a b a+b+c

1

. a+b-c b+c—-a c+a->b
ma +1= +1=
c a b

+1=2
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a+b b+c c+a
- = = =

2
c a b
Vay B :(1+9j(1+5j(1+3j=(b+a)(c+a)(b+°) =8
a c b a c b
b) Tir 5z -6y _ 6x —4z _ 4y —5x
5 6

_, 20z-24y 30x-20z _ 24y —30x

16 25 36

=>10z = 12y = 15x

SX_ Y 2 X2V ST ey ove5r=96
475 6 12 10 30

Giairatadugcx =12;y=15;z=18
Cau 105.( Bé thi HSG 7 Truong NGUYEN CHICH 2017-2018)

X Z t
Cho = y = =
y+z+t z+t+x t4+X+y X+y+1z

X+y Yy+z z+t t+X
+ + +
Z+t t+X X+Yy y+z

Chung minh rang biéu thic P = c6 gia tri nguyén.

Loi giai
X Yy _ z _ t :y+z+t_z+t+x_t+x+y_x+y+z
y+z+t z+t+X t4+X+Yy X+Yy+2Z X y oz t
Z Z X X X Z
y+ +t+1: +1+ +1:t+ +y+1: +y+ 41
X y z t

X+y+z+t zZ+t+X+y t+X+y+7Z X+y+z+t
X y z t

Néu x +y+z+t=0thi P=-4
Néu x+y+z+t# Othix=y=z=t=P=4
Vay P nguyén

Cau 106.( Dé thi HSG 7 huyén GIA VIEN)
Tim x,y,z biét: x+y+z=94 (1) va 3x =4y =5z (2)

Loi giai
Ta c6: BCNN (3,4,5) = 60

Sx_4y 5. X _y_z

Tu (2 . ay ~=¥-2
=560 60 " 20715 12

Ap dung tinh chat cta diy ti s6 biang nhau ta co:
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X _Yy_ 7 _ X+ty+z _9_4_
20 15 12 20+15+12 47

= x=40,y=30vaz=24

Cau 107.( Bé thi HSG 7 Truong NGUYEN HONG LE 2017-2018)
a) Timx;y; z biét2x=3y; 5x =7z va Xx—y+z=22.

b)Cho a, b, c Ia ba s6 thuc duong, thoa man diéu kién:ab(a+b—c)=bc(b+c—a)=ca(c+a-b).

Hay tinh gia tri cua biéu thic P = (1+ 9)(“ ij(u%j
a C

Loi giai

Do 2x =3y :5x=Tz=> ~=-Y - %
21 14 15

Theo t/c cuia déy ti s6 bang nhau, ta co:
X_y_z _X-y+z_22 .
21 14 15 22 22
Suyra x=21y=14;z=15

b) Tacd ab(a+b—c)=bc(b+c—a)=ca(c+a—b)

a+b-c b+c-a c+a-b
c a b

Vi a, b, ¢ 1a céc s6 duong nén a+b+c=0
Theo tinh chat day ti s6 bang nhau ,ta co:

a+b-c b+c-a c+a-b_ a+b-c+b+c-a+c+a-b _

1

C a b a+b+c

ma a+b—c+1: b+c—a+1: c+a—b+1 _p
C a b
a+b b+c_c+a_2
c a b
Vay P :(1+9)(1+3j(1+3)=(b+a)(c+a)(b+c) =8
a C b a C b

Cau 108. (Dé thi HSG 7 huyén ..(1). 2017-2018)
a) Cho day ti s6 bang nhau:

2a+b+c+d a+2b+c+d a+b+2c+d a+b+c+2d
a - b - c - d

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

Tinh gié tri biéu thirc Q, biét Q =
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b) Cho biéuthie M=—>—+— ¥ 42 U \sixy z tlacacsé tu nhién khac
X+y+z X+y+t y+z+t X+z+t

0. Chang minh M* <1025.

Loi giai
.z 2. 2a+b+c+d a+2b+c+d a+b+2c+d a+b+c+2d
a) Bién doi: = = =
a b c d
2a+b+c+d_1_a+2b+c+d_1_a+b+2c+d_1_ a+b+c+2d 1
a - b - c - d

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

+Néu a+b+c+d=0thia=b=c=da=b=c=d =>Q=1+1+1+1=4

+Néu a+b+c+d=0thi a+b=—(c+d); b+c=—(a+d);
c+d=—(a+b); d+a=—(b+c);

= Q=(D+(-)+(-D)+(-1)=-4
Vay Q=4 khi a+b+c+d=0
Q=-4 khi a+b+c+d=0

b) Ta co: X X
X+y+Z X+Yy
y ¥

X+y+t X+y

z z
<
y+z+t z+t

t t
<
X+z+t z+t

M s Yy (v Yy me2
X+y X4y z+4t z+t

Taco M® <2 (ViM>0)ma 2" =1024 <1025
Vay M™ <1025
Cau 109. (Peé thi HSG 7 huyén ..(2) 2017-2018)

Cho a; b; ¢ 1a ba sé thuc khac 0, thoa man diéu kién: a+b-c_ b+c—a:c+a—b.

c a b

Hay tinh gid tri cua bidu thuc B = (1+ Ej(u ﬂj(u%j.
a C

Loi giai
Néu a+b+c=0

Theo tinh chat day ti sé bang nhau ,ta co:
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a+b-c b+c-a c+a-b_ a+b-c+b+c-a+c+a-b _

1
C a b a+b+c
ma a+b—c+1: b+c—a+1: c+a—b+1 _5
C a b
:a+b: b+c:c+a=2:2
c a b
Vay B :(1+9j(1+5j(1+5j=(b+a)(c+a)(b+c) =8
a c b a c b

Cau 110. (Pé thi HSG 7 huyén .Hoan Nhon 2017-2018)

a) Cho x; y; z#0 va x—y—z=0. Tinh gié tri biu thic B=(1—5J(1—5][1+Xj
X y z

Sx-2y 2z-4x _4y-3z Chuang minh rang:

b) Cho X
4 3 2 2

w <
NN

Léi giai

) Tacosz(i_ij[l_ij(uzj:X—Z.V—X.“y
X y z X 'y z

Tu: X—-y-z=0=X-z=y,;y—-X=-Z,y+2=X

Suyra: B = X.__Zﬁ:_l(x;y;z;to)
Xy z
b)
Tach SX=2¥ _2z-4x _4y-3z  ABX-2y) 3(2z-4x) _2(4y-3z)

3 2 16 9 4
Ap dung tinh chat day ti s6 bang nhau ta c6:
4(3x—-2y) 3(2z—-4x) 2(4y-3z) 4(3x-2y)+3(2z-4x)+2(4y—-3z) _

0
16 9 4 16+9+4
:>4(SX—ZY)=0=>3x=2y:>§=X(1) V3M=O=>22=4x:>5=5(2)
16 2 3 5" 2
. . X y z
To(l)va(2)suyra: —===—
(1) va (2) suy 2=3"2

Cau 111. (Pé thi HSG 7 huyén Kim Thanh 2017-2018)
a) Tim céc sb a, b, ¢ biét: 2a =3b; 5b=7c va 3a—7b+5c =—-30

5a+3b 5c+3d
5a—-3b 5c-3d

b) Cho ti I¢ thirc %: % Chung minh rang :

Loi giai
a) Vi 2a:3b:3=9:>i=£ (1)
3 2 21 14
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sh=7c 2= 2 _C
7 5 14 10

Tur (1) va (2) suy ra:

a_b_c _3a_7b_5c_ 3a-7b+5c
21 14 10 63 98 50 63-98+50

a b ¢ -30
> — ===
21 14 10 15

=a=-42,b=-28,c=-20

b)Datgzgzk:azkb,czkd.

. 5a+3b b(5k+3) 5k+3 va 5c+3d d(5k+3) 5k+3

Suy ra

3y 5a+3b 5c+3d
" ba-3b b5¢c-3d

Cau 112. (Dé thi HSG 7 huyén Vinh 1§¢ 2017-2018)
Tim X, y, z biét: 2x =3y;4y =5z;x+y+z=11

Loi giai
. Xy X 'y
TacHd: 2x=3y suyra —== hay —=-=—
y s 3 2 y15 10
y z y z
4y =5z suyra ==— hay —=—
Y y 5 4 le 8
Vayizlzz
15 10 8

Theo tinh chat day ti sé biang nhau

x_y_z_ x+y+z 111
15 10 8 15+10+8 33 3

10 8

Suyra XxX=5y=—:;z=—

y y 3 3
Cau 113.(Pe thi HSG 7 Kim Thanh 2016-2017)

c (a2016 4 p201 )2017

"5a—3b b(5k-3) 5k-3 5c-3d d(5k-3) 5k-3

(a2017 _p2ov7

2016

Cho céc s duong a,b,c,d:c=d va 2=5 . CMR a—
b d (C2016 +d2016)

Loi giai
. NPT . .a ¢ . a b
Vi a,b,c,d lacacsoduongva c#d, ma —=— nén —=—
b d c d
2017 2017
~ a2016 B b2016 B a2016 +b2016 ~ aZOlG B a2016 +b2016
C2016 d2016 C2016 +d2016 C2016 C2016 +d2016
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2017
2016.2017 (a2016 4 p2oie

hay - (C2016 +d2016

2016.2017
C
2016 2016
2017 2017 2017 2017 2017 2017 2017
- a b a~"—=b - a a~"—=b
2017 ~ 2017~ A2017 2017 2017 - 2017 2017
d ¢ —d c ¢ —d

2017 (1)
)

c

2016
2017.2016 a2V _ 2o

hay &= ®)

C2017.2016 (C2017 —d2017 )2016

Do ( a6 | 2016 2017 a2y _ p2o7 )2016
va = =
r(H)va(2) ( 2016 | 42016 )2017 ( o207 _ 2017 )2016

2017 2016

(a2017 v )
(C2017 o )2016

) (aZOlG +b2016)

( C2016 + d2016 )

2017 T

Cau 114.(Dé thi HSG 7 Kim Thanh 2016-2017)

Cho a+b+c+d=2000 v —~ 4+ , 1t 1 1
a+b+c b+c+d c+d+a d+a+b 40
Tinh gidtricua: S= a_ . b & d
b+c+d c+d+a d+a+b a+b+c
Loi giai
a b c d

Tacod S= + + +
b+c+d c+d+a d+a+b a+b+c

a+b+c+d a+b+c+d a+b+c+d a+b+c+d
S+4= + + +
b+c+d c+d+a d+a+b a+b+c

S+4=(a+b+c+d.)( + + +
b+c+d c+d+a d+a+b a+b+c

1 1 1 1 j

Do do S:—4+2000.%:—4+50:46

Vay S=46

Cau 115.(Peé thi HSG 7 Viét Yén 2013-2014)
ab+ac bc+ba ca+cb
2 3 4

thi

Chung minh rang: Néu a,b,c 1a cac s6 khac 0 thoa mén:

<
5

-

Loi giai
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ab+ac bc+ba ca+cb

2 3 4
_ab+ac+bc+ba+ca+ch
- 2+3+4
_ 2(ab+bc+ca)

SR a—
_ab+bc+ca
45
_ab+bc+ca—-ab—-ac bc
B 4,5-2 25
_ab+bc+ca-bc—ba ca
R 4,5-3 15
_ab+bc+ca-ca—-ch ab
B 4,5-4 05
Do do: ab _a_be

05 15 25

15ab=0,5ac (3b=c
= (a,b,c#0)

{1,5bc:2,5ac {Sa 3b

=ba=3b= c:>—:——
3 5 15

Cau 116.(Pé thi HSG 7 huyén Phua Thién 2019-2020 )
2x—-y 3y-2z
5 15

Tim x,y, z biét: Va X+z=2y.

Léi giai

Tur x+z =2y taco:
X—2y+z=0 hay 2x-4y+2z=0 hay 2x—-y-3y+2z=0

hay 2x—y =3y -2z

2x—y:3y—522 thi: 2x—y=3y—2z=0 (vi 5#15).

Vay néu:
. 1
Tu 2x—-y =0 suy ra: X:Ey
. \ 1
Tu 3y-2z=0va X+z=2y =>X+2+y—-2z=0 hay Ey +y—-z=0
3 2 1
hay —y —z=0 ha =—z.suyra: x==2
y 2)’ y'y 3 y 3
A z Hy4 . A N N 1 2 ;=
Vay cic giatri x,y,z cantim la: {x:gz; yzgz;vm zeR}
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hoéc{x:%y; yeR; z:gy}hoac{XER; y=2X;z=3X}

Cau 117.(Dé thi HSG 7 huyén Thanh Oai -1)
1+3y 1+5y 1+7y

Tim x, y biét:
12 5x 4x

Loi giai
Ap dung tinh chat cua day ti s6 bang nhau ta c6:

1+3y _1+5y 1+7y 1+7y-1-5y 2y 1+5y-1-3y 2y

12 5x 4x 4x —5x —X 5x-12  5x—12

Y _ W y_5x12 —x=2.

—X b5x-12
Thay x =2 vao trén ta dugc: ﬂzz—y:—

12 -2
=1+3y=-12y
—1=-15y
Lyt
15

Vay x =2, y:I—; thoa man dé bai

Cau 118.(Pé thi HSG 7 huyén Chi Linh 2016-2017 )

1)Cho & =8 __ € qpp.podtb b¥c c+a
b+c c+a a+b C a b

2) Hay chia s 26 thanh ba phan ti 1& nghich vai cac s6 2;3;4.

Loi giai
1)Cho 2 =8 __ € qpp.podtb b¥c c+a
b+c c+a a+b C a b
Ta c6: a b c a+b+c

b+c:c+a:a+b:2(a+b+c)

+Néu a+b+c=0=a+b=-c; b+c=-a;a+c=-b.

Khi d6P =(-1)+(-1)+(-1)=-3

+Néu a+b+c=0thitaco b+c=2a; c+a=2b; a+b=2c

a+b b+c c+a 2c 2a 2b
+ + =44+ ——=
C a b cC a b

Khido P = 6

Vay: P=-3 hoac P=6.
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2) Hay chia sd 26 thanh ba phan ti I¢ nghich véi cac s6 2;3;4

Gia sirsd 26 dugc chia thanh ba phan x,y,z.

Theo bai rataco : 2x =3y =4z =~ =2 =%
6 4 3
Ap dung tinh chat day ti s6 bang nhau X_y_z_x+y+z 26 _,
6 4 3 6+4+3 13

=x=12, y=8, z=6.

Cau 119.(Dé thi HSG 7 huyén Thanh Oai - 3)

Tim X, vy, z biét: x-1_y=3_z2-2 X—-3y+4z=4.
2 4 3
Loi giai
Tim X, y, z biét: X2_1: y;3:z;2 va x—-3y+4z=4

Xx-1 y-3 z-2 x—l_3y—9_4z—8_x—1—3y+9+4z—8_2
2 4 3 2 12 12 2-12+12

[

X2 —x=5

N ‘

—=2=vy=11
4 y

<

N

Z7f_9_7-8
3

Vay: x=5y=112z= 8

Cau 120.(bé thi HSG 7 huyén Thanh Qai -4 )
Chuang minh rang :

Néu 2(x+y)=5(y+z)=3(z+x)

TH XY _Y~2
4 5

Léi giai

2(x+y)=5 (y+2z)=3(z+x)

30 30 30

- 2(x+y) 5(y+z) 3(z+x)

X+y Y+Z Z+X
15 6 10
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Ap dung tinh chét day ti sé bing nahu tacé: 25X - Y*+2_X=¥. X*y _2+X_Yy-z
10 6 4 15 10 5

= dpcm
Cau 121.(DPé thi HSG 7 Huyén Yén lac 2014-2015)
S6 M dugc chia thanh ba sé ti 1& véi 0,5; 1%; 2%. Tim s6 M biét ring tong binh phuong cta ba

sb d6 bang 4660.
Loi giai
Taco 0,5:12:21=1:§:g=£:§:£=6:20:27.
3 4 234 12 12 12

Gia st M duoc chiathanh 3s6 1a x;y;z.
Theo bai ra ta co:

y oz x2_ ¥y 22 X+y*+z° 4660,

X

6 20 27 6 200 277 62+200+277 1165
=>x?=12"=>x=412; y* =40 =>y=440; 2> =54° = z =+54
Viy M=12+40+54 =106 hogc M=—12—40—54=—106.

Cau 122.(P thi HSG 7 Huyén Yén lac 2014-2015)

cho X =Y va Y —Z Tinh gia tri biéu thire A = X342

ia thiét A co nghia).
3 4 °3 6 x+dyi5z & ghtta)

Loi giai

Tr 2=Yva X2 ta suy ra 2. 2

3 4 3 6 15 20 24

2x+3y+4z  3x+4y+5z . 2x+3y+4z 3x+4y+52
30+60+96 45+80+120 186 245

. 2x+3y+4z 186
3x+4y+5z 245

Suy ra

Cau 123.(Pé thi HSG 7 Tinh Bic Giang 2012-2013)
Ba ban An, Binh va Cuong c6 tong s vién bi 1a 74 . Biét rang sé vién bi cua An va Binh ti 18 voi 5
va 6; so Vién bi cta Binh va Cuong ti 1€ v&i 4 va 5. Tinh so6 vién bi ctia moi ban.

Loi giai
+ Goi s6 vién bi cua An, Binh, Cuong lan luot 1a a,b,c. Vi tdng s6 vién bi cua ba ban 1a 74 nén
a+b+c=74

+ Vi sb vién bi caa An va Binh ti 16 v&i 5 va 6 nén E:9:>i:R
5 6 10 12

+ Vi sb vién bi ciia Binh va Cuodng ti 1é vai 4 va 5 nén b SN
4 5 12 15
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N ,a b ¢ a+b+c 74
+Tuddétac) —=—=—=——"~""" __'_9
10 12 15 10+12+15 37

+Suyra a=20;b=24;c=30.

Cau 124.(Pé thi HSG 7 Huyén Tam Dwong 2014-2015)
y+z+1 Xx+z+2 x+y-3 1
X y z X+y+2

a) Cho x, y, z 1a c4c sd thuc thoa mén

Tinh gié tri cua biéu thuc: A = 2016.x + y® + 2%,

b) Cho x, y, z la cac sé thuc thoa man: 2x = 3y = 5z va |x—2y|=5.
Tim gia tri I6n nhat coa 3x — 2z.

Loi gii
a) Ap dung tinh chét day ti s6 bang nhau ta co:

y+z+1_ _X+z+2_x+y-3_ 1
X y z X+y+2

=2

0,5-x+1_05-y+2 0,5-z-3 _

= X+y+z = 0,5= 2
X y z

1 5 5
= X=Z;y=—;z=—2=

2 6 6
Khi d6 ta c6 2016.x + y* + z? = 2016.%+0 = 1008.
Vay Véi x,y,z lacac sb thuc thoa man ytz+l x+z+2 x+y-3_ 1

X y z X+Yy+2

thi gia tri cua biéu thuc 2016.x + y* + z* 14 1008.

b) Taco X=X 3y _ 5,
3 4
Néu x—2y = 5= x=-15, y=-10,z=—6.Khi d6 3x — 2z = —45 + 12 = -33

Néu x—2y = —5= x=15,y =10,z = 6 .Khidd 3x — 2z = 45 — 12 = 33
Vay gia tri I6n nhit cua 3x — 2z la 33.

Cau 125.(Pé thi HSG 7 Huyén Qué Son 2012-2013)
2012a+2013b  2012c+ 2013d

2012a—2013b  2012c—2013d

a) Cho ti l¢ thirc: %: % . Chtrtng minh rang:

_bc ca
a+b b+c c+a

b) Cho cac sb a,b,c khéc 0 thoa man:

ab+bc+ca

Tinh gia tri cua biéu thac: M = ————.
a“+b°+c
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Loi gidi
..a C ; N
a)DatE=a=k.Co a=bkva c=dk

Thay a,cvao dugc:
2012a+2013b _ 2012bk +2013b 2012k +2013
2012a-2013b 2012bk —2013b 2012k —2013
2012c+2013d _ 2012dk +2013d _ 2012k +2013
2012c¢—2013d  2012dk —2013d 2012k —2013
_ 2012a+2013b _ 2012¢+2013d
2012a—2013b  2012c—2013d
ab bc ca abc bca cab

) L

= = < = =
a+b b+c c+a (a+b)c (b+c)a (c+a)b

abc abc

ac+bc - ab+ac
Tuong ty, chimg minh dugc: a=b=c

Thay b=a;c=aduoc M=1.

Cau 126.(Pé thi HSG 7 Cap Truong 2018-2019)

1)Tim x,y,z biét: 3x =4y =5z-3x—4y va 2x+y=2z-38,

<ac+bc=ab+ace=bc=ab<a=c

2 2
a2+b2 _ i a,b,c,d#= 0;c #-d . Ching minh rang
c°+d° «cd

2)Cho

hoac

_° a
d b

oo

Loi giai
1)Taco: 2x+y=z—-38. nén 2x+y—z=-38.

+ Vi 3x=4y=5z-3x-4y nén 3x=5z2-3x-3x = 9x=5z

5 9 20 36
+Vidx=dy oX=Y X _ ¥ )
4 3 20 15
. . X y z
Tu (1) va (2) suy ra — = =—=—
(D) va(2) suy 20 15 36

Ap dung tinh chat cua day ti sé bang nhau ta ¢ :

X _y z  2Xx+y-z _-38 _

20 15 36 220+15-36 19

Dodé: 2= =-2 = x=(-2).20=-40
20

Y o) = y=(2).15=-30

15

2 2. = 7=(2).36=-72
36

Vay x =-40;y =-30;z =—72.
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. a’+b®> _ab . a’+b* _ 2ab
2)Tacd: ——— = — nén —— = —
c°+d cd c°+d 2cd

Ap duyng tinh chat caa day ti s bang nhau ta c6

a’+b? _ 2ab_a’+b’+2ab a’+b’-2ab
c’+d*  2cd c*+d*+2cd c?+d?-2cd

(a +ab) + (b* +ab) (a®-ab)+ (b2 - ab) (a+b)’ _(a-b)’

(b _
(e >+(d2+cd) (c ~od) + (& -cd) (c+d)’  (c-d)

atb a-b . at+tb b-a
Suy ra = =—— hoac =—
c+d c-d c+d c-d
+ Véi ar =a_b thi
c+d c-d
(a+b).(c-d)=(a-b).(c+d)
—ac—ad+bc—bd=ac + ad—bc—bd
=ad=Nhc
a_¢c
=>—=—,
b d
rvei TR _b-a g
c+d c-d
(a+b).(c-d)=(b-a).(c+d)
—ac—ad+bc—bd =bc+bd—-ac—ad
:>ac:bd:>g=9
b ¢
2 2
Vay néu %—@vma b, ¢, d=0; c— d =0 thi 3:Ehoéci-g.
c°+d cd b d b ¢
Cau 127.(Dé thi HSG 7 Huyén Hoai Nhon 2014-2015)
Tim hai s6 khéc 0 biét tong, hiéu, tich cua hai s6 dé ti 16 véi 3; é 220
Loi giai
Goi 2sb khac 0 cAn tim I3 x vay. Taco: *TY_X=¥Y_ Xy Xty+xoy 2x 3x_, g
Lm0 110
3 3 3 3

5k 200k
:XZZ @); x+y =3k (2); xy=—3 ®3)

s 5k 4k 5k 4k 20k
Tr(l)va2) > y=3k-—=—=>xy=—.—=— (4)
3 3 3 3 9
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200k 20k? 5.30 4.30

Tir (3) va (4)

Vay hai sb can tim 1a 50; 40.

Cau 128.(Pé thi HSG 7 Huyén Tam Dwong 2018-2019)
2 1

= = ( gia thiét c4c ti sb déu c6 nghia). Tinh gia tri
a+b b+c c+a

a) Cho cac sé a,b,c thoa man

biéu thae p = &+tP—2019¢
a+b+2018c
- L < , X , . ~ _X N ~ Y A a_b E:
b) Cho ab, bc (c=0) la cac so co hai chir s6 thoa man dieu kign: —— = ——.
a+b b+c

Chuang minh rang: b® =ac.
Loi giai
a) Ap dung tinh chat cua ddy ti s6 bang nhau ta co:

3 2 1 6 3
a+b b+c c+a 2(@+b+c) a+b+c

Tir do ta co: 3 3 suyra a+b=a+b+c =c=0
a+b a+b+c

a+b—2019c_a+b_1
a+b+2018c a+b

Do do: P=

ab  bc _ 10a+b 10b+c . 9at@+b) _9b+(b+c)

b) Ta cé: = =
a+b b+c a+b b+c a+b b+c
Tur do suy ra: % +1= 9b +1<:>L=L
a+b b+c a+b b+c
TI‘ILZL:a(b+c):b(a+b):>ab+ac:ab+b2:>b2:ac.
a+b b+c

Cau 129.(Pé thi HSG 7 Huyén Tam Dwong 2018-2019)

Ba lép 7A,7B,7C cung mua mot s6 goi tam tir thién, lac dau sé goi tim du dinh chia cho ba 16p ti
Ié v6i 5;6;7 nhung sau d6 chia theo ti 18 4;5;6 nén c6 mot 16p nhan nhiéu hon du dinh 4 géi tam.
Tinh téng s6 goi tim ma ba 16p da mua.

Loi giai
Goi tong s6 goi tim ba 16p dd mua la x, x e N”
Goi a,b,c 1as6 goi tim du dinh chia theo thtr tu cho cac 16p 7A, 7B, 7C (a,b,ce N")

Theo bai ra va ap dung tinh chit cua day ti s6 bang nhau, ta co:

a_b_c_a+b+c_x
5 6 7 5+6+7 18

5x X X
Suyra; a=—;b=—c=— (1
y 18 3 18 ()
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Goi a',b',c' lasd g6i tim da chia theo thir tw cho cac I6p 7A, 7B, 7C (a',b',c'e N")
Theo bai ra va ap dung tinh chét cua day ti s bang nhau, ta co:

a' b' c¢' a+b+c' X

4 5 6 4+45+6 15

X

4x 6X
Suyra: a'=—:;b'==;¢c'=— (2
y 15 3 15 @)

Sosanh (1) va(2)taco: a>a';b=b";c<c
Do d6 16p 7C nhan nhiéu hon 4 goi tam.

Khido: =X X _ 0 36X=3% 360
15 18 90

Vay s6 goi tam ca ba 16p da mua 14 360 goi.
Cau 130.(Pé thi HSG 7 Huyén Giao Thuy 2016-2017)

Tim x, y biét:
a %28 vasx + 4y = 120.
y 5
Loi giai
X=2.8=16
a)§=§:>§:X:§:X=5_X=4_y:M=]£=2:>
y 5 8 5 8 0 20 60 60 y=25=10

Cau 131.(Pé thi HSG 7 Huyén Giao Thuy 2016-2017)
2a+3b 2c+3d

Cho ty l¢ thuc: %: % Chuang minh rang:

2a-3b  2c-3d
(Gia thiét cac ty & thie déu c6 nghia).
Loi giai
Gia thiét céc ty 1¢ thire déu ¢ nghia
.a ¢ a b 2 3
TG — = —=— > —=—
b d ¢ d 2

Ap dung tinh chat day ty sé bang nhau

@_@_2a+3b_2a—3b:>2a+3b_2c+3d
2c 3d 2c+3d 2c-3d 2a—3b 2c-3d

Cau 132.(Pé thi HSG 7 Huyén Binh Giang)

1) Tim 3 s6 a; b; ¢ biét: a_b_cy a+2b+c=-52
3 4 2
3a-b 3b-a

2) Tinh gia tri biéu thic P = +
2a+15 2b-15
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véi a—b=15vaa=-7,5b=7,5.
Loi giai

a 2b a+2b+c 52

pd_b_c_2b_ _ ¢ 4
3 4 2 8 3+8+2 13

Suyra: a = - 4.3 = -12
b=-44=-16
c=-42=-8

2) Thay 15=a+bvao P ta duoc:

_ 3a-b N b-a _
2a+a—-b 2b—(a—b)

Cau 133.(Pé thi HSG 7 Huyén Ngoc Ling 2015 - 2016)

Cho X+16_Y=25_Z+49 |, 4a 3_29 Tinh:x 2y +3z.
9 -16 25

Loi giai
a)Taco: 4x’-3=29=4x*=32=x’=8=x=2.

2+16 y-25 z+49 N y—-25 z+49
-16 25 -16 25

Thay vao ty 1€ thic ta dugc : 2

=>y=—7,z=1.
Vayx -2y +3z=2-2.(-7) +3.1=109.

Cau 134.(Pé thi HSG 7 Huyén Yén Lap 2014 - 2056)
a+b-c b+c-a c+a-b
C a

1)Cho a, b, ¢ 1a ba sé thuc khac 0, thoa man diéu kién:

gia tri cua biéu thic B = [1+ 9)(“ ij[u 3) .
a c b

2)Ba lop 7A, 7B, 7C cling mua mot s6 goi tam tir thién, luc dau sé goi tam du dinh chia cho ba 16p

. Hay tinh

ti 16 v6i 5:6:7 nhung sau d6 chia theo ti 1& 4:5:6 nén c6 mot 16p nhan nhiéu hon dy dinh 4 g6i. Tinh
t6ng sd goi tim ma ba 16p da mua.
Léi giai
1)+Néu a+b+c=0
Theo tinh chét day ti sé bang nhau ta co:

a+b-c b+c-a c+a-b_ a+b-c+b+c-a+c-a-b
c b b a+b+c

1

a+b—c+1:b+c—a+1:c+a—b

c a b

Ma +1=2

a+b b+c c+a
C a b

2
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o222 )

+Néu a+b+c=0
Theo tinh chét day ti s6 bang nhau ,ta c6:

a+b-c b+c-a c+a-b a+b-c+b+c-a+c+a-b
c a b a+b+c

0

a+b-c b+c-a c+a->b
+1= +1= +
c a b

Ma 1=1

a+b b+c c+a
C a b

e o 5

2) Goi tong s6 goi tam 3 16p cling mua 1a x (x 1 s6 tu nhién khéc 0)

1.

S6 goi tam dy dinh chia chia cho 3 16p 7A, 7B, 7C lic dau lan luot Ia: a, b, ¢

,a b ¢ a+b+c 5x 6X 7X
Tach—=—=—= —>a=—;b=—";c=—(1)
5 6 7 18 18 18 18

S6 g6i tam sau d6 chia cho 3 16p lan luot 12 a',b', ¢ ta co:
a' b' ¢ a+b'+c . 4x ., 5x_ ., 6x
beabee A 56X (o
4 5 6 15 15 15 15
So sanh (1) va (2) tacd: a>a';b=b";c<c' nén Iép 7C nhan nhiéu hon luc dau

Vay: c'—c:4hay6—x—7—X:4:>i:4:>x:360
15 18 90
Vay s6 goi tim 3 16p dd mua 1a 360 goi.

Cau 135. (Dé thi HSG Toan 7 Truong THCS Nguyén Khuyén nim hoc 2016-2017)

2 2 2

TimséX_yzbiétx—zy—z—,vax—y+z=4
4 9 25
Loi giai
2 2 2
X—=y—=z—vélx,y,ZEN,x;fO:>§:X:E
4 9 25 2 3 5
2 3 5 2-3+5 4

=>x=2,y=32=5. Vay @:235

Cau 136. (Pé thi HSG Toan 7 huyén Hi¢p Hoa 2016-2017)

a) Tim X,y biét Xt4 2 X+y=22
T+y 7
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b)Cho X=Yva Y= Z Tinh m = 2X+3y+42
3 4 5 6 3X+4y+5z
Lot gidi
a)x—+4:ﬂ:>28+7x:28+4y:§:X:u:£:X:§:2:>x:8,y:14
7+y 7 4 7 4+7 4 7 1
XY X_ ¥y z y_ z_ x_y_z g
3 4 15 205 6 20 24 15 20 24

():2_x=3_y=£=2x+3y+4z
30 60 96 30+60+96
():3_x=ﬂ= 5z _ 3X+4y+52
45 80 120 45+80+120
:>2x+3y+4z: 3X+4y+52 :2_x:3_x:>2x+3y+4z' 245 1
30+60+96 45+80+120 30 45 186 3X+4y+52
_ 2x+3y+4z 186
© 3x+4y+5z 245

Cau 137. (Pé thi HSG Toan 7 huyén 025 nim hoc 2017-2018)
Tim a,b,c biét 3a=2b,4b=5cva —-a—b+c=-52
Loi gidi
a a _b

Tu 3a:2b:>—:9:>—:—
3 10 15

b ¢

c
_ =
4 15 12
a_b_c_cma-b 52 o 40b-60c=48.

10 15 12 12-10-15 -13
Cau 138. (Pé thi HSG Toan 7 Truong Lé Quy Pon nim hoc 2016-2017)
Tim X,Y,z biét:

Tu 4b=5c =

2
b
5

a) Tim X, Y,z biét 5=g;5x=72vél X—2y+z2=32
y

b) y+z+1 X+z+2 x+y-3 1

X y z X+Yy+2
Loi gidi
a)x =84,y =56,z=60
1 5 -5
P)x==y=—12=—
) 2 y 6 6
Cau 139. (Pé thi HSG Toan 7 Truwong THCS Nguyén Khuyén nim hoc 2016-2017)
2 2
Biét a2 +ab+b?’:25; 02+b3: . al+actc?=16
Va a=0,c#0,a=—c.Chang minh rang: 2c_b+c
a a+c
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Léi gidi
2 2
Ta co: c2+l%+a2+ac+c2 =a2+ab+%(v‘| 9+16 = 25)

Suy ra 2c? =a(b—c):>%=%(a¢0,b¢0)

2c b-c 2c+b-c b+c
=== = = (a#—ca+c=0)
a C a+c a+c
Cau 140. (P& thi HSG Toén 7 huyén Phid Thién nim hoc 2015-2016)
2x-y 3y-2z
15

Tim X,Y,zbiét:

va X+z=2y
Lot gidi
T x+2z=2ytaco:

X—2y+z2=0=2x-4y+2z=0
= 2X-y-3y+22=0=2x-y=3y—-22z

Vay néu 2X -y _ 3y—-2z

thi 2x—y =3y—2z=0(5#15)
. 1
Tu 2x—y=0:>x=5y
Tur 3y—-2z2=0&X+z2=2y=>x+z+y—-2z=0hay %y+y—z:0

3 2 1
Hay —y—-z=0ha =—7Z=>X==12
y2y yYy 3 3

VAy cac gia tri can tim 1 {x:%z;yzgz,z eR}hoéc {x:%y,yeR,z:gy}hoac
{xeR,y=2x,z=3x}

Cau 141. (P& thi HSG Toan 7 huyén Birc Tho niim hoc 2015-2016)

Tim céc cap s6 (x;y) biét: a)> =Y va xy =405 b)1+5y _ixry 1+9y
5 9 24 7X 2X
Loi gidi
2 2
)X =Yvaxy=a05 2 Y W _405_g
5 9 25 81 59 45

= x?>=9.25=15* = x =+15
=Yy =981=27"=y=427

Do X,ycung dau nén x =15,y =27 & x = -15,y = —27

b) Ap dung tinh chit ddy ti s6 bang nhau ta c6:
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1+5y 1+7y 1+9y 1+9y-1-7y 2y 1+7y-1-5y 2y
24 X 2X 2X —TX —5x X —24 X —24

Yy
—-5x 7x-24

= -5X=7X-24Xx=2
Thay X =2vao trén ta dugc:

1+5y vy 5
=—=-5y-25y=24y =49y =-5=y=——
o4 5 y y y y y 19

Vay x =2,y = —4—59th6a man dé bai

Cau 142. (Pé thi HSG Toan 7 Truong Giao Tan nim hoc 2016-2017)
Xy yz X Xty +7°

Tim cac s x,y,zbiét: = = =
2y+4x 4z4+6y 6z+2x 2°+4°+6

Loi gidi
Xét x=0=>y=0,z=0=2y+4z=0(vo ly)

Suyra x=0;y=0;z=0

Khi d6 tir dé suy ra:
2y+4x 4z+6y 6Xx+2z 2°+4°+6°
Xy yz zX X +y*+27°
2 4 4 6 6 2 2°+4°+6° 2
:>—+—=—+—=—+—=ﬁ:2.—
X Yy Yy z z X X4y +z X
2 2 2
Détgzﬂzgzl(k;tO)thi#:g
X y z k X“+y +z° K

Suy ra: x =2k;y =4k;z=6kva x* +y*+z° =28k(3)
Thay x =2k,y =4k, z =6k vao (3) ta duoc:
(2k)* +(4K)" +(6k)" = 28k

k = 0(ktm)

= 56k*-28k=0= 1
= (tm)

Voi k=%:>x=1;y:2;z:3

Vay x=1y =2,z =3

Cau 143. (Pé thi HSG Toan 7 Trwdng Vinh Yén nim hoc 2018-2019)

a+b—-c c¢c+a-b b+c—a .
= = vaatb+c #0

Cho a, b, ¢ 1a ba sb thuc khéc 0, thoa man: -
C a
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Hay tinh gia tri cua biéu thuc B = [1+E](1+3j[1+8

a C
Loi gidi
+Vi at+b+c 0

Theo tinh chét day ti s6 bang nhau ,ta c6:

a+b—c_c+a—b_ b+c—a_a+b—c+c+a—b+b+c—a 1

c b a a+b+c
Ma
a+b—c+1:<:+a—b+1:b+c—a+1:2:>a+b:c+a:b+c:2
c b a c b a

et G GRS & S

Cau 144. (Pé thi HSG Toan 7 Trwdng Vinh Yén nim hoc 2018-2019)
5z-6y 6x-4z 4y-5Xx

Tim X, v, z biét: z va 3x — 2y + 5z = 96.
Lot gidi
Tir 5Z -6y _ 6x —4z _ 4y —5x
4 5 6
s 20z-24y 30x-20z 24y -30x
16 25 36
=>10z = 12y = 15x
SX_Y_Z 3 25 o oy+52=96

45 6 12 10 30
Giairatadugcx =12;y=15;z=18

Cau 145. (Pé thi HSG Toan 7 Huyén Thiéu Héa nim hoc 2016-2017)
3X—-2y 2z-4x 4y-3z

Tim X,Y,z biét: 3 5 va X+y+z=18
Loi gidi
Ta co: 3X -2y _ 22 —4X _ 4y -3z . Suyra
3 2
4(3x—2y) 3(2x-4x) 2(4y—-3z) 12x-8y+6z-12x+8y—67 0
16 9 4 29 '
Do do:
X=2 _goax—2y=X-Yo)
2 3
22—-4x

—0=22=4x=2=2(2)
2 4
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X s X y z
Toe()va(@)suyra —===—.

(1) va (2) suy >=371
Ap dung tinh chat day ti sé bang nhau, ta c6:
X_y_z_Xx+y+z 18
2 3 4 2+3+4 9
Cau 146. (P& thi HSG To#n 7 Truwong THCS Nguyén Khuyén nim hoc 2017-2018)
x+16_y—25_z+9vé1 9—x+11—x

2=>x=4,y=6;2=8

Cho =2.Tim X+y+z
9 16 25 7 9
Lot gidi
T 22X X s eox) it ]c0ex=2
7 9 79
Thayx:2:>X+16:y_25:z_9:x+y+z:2+16:2:>x+y+z:100

16 25 50 9
Cau 147. (Pé thi HSG Toan 7 Trudng 038 nim hoc 2016-2017)
Tim cac s x,y,zbiét:

2008

a) (3x—5)2006 +(y2 —1) +(x—z)2100 =0

b)izxzzvéx2+y2+22:ll6
2 3 4
Loi gidi
2006 2 2008 2010
a)(3x-5)" +(y* 1) +(x-2)"" =0
3xX-5=0 5
Sy 1=0=177%73

%= va X’ +y*+2° =116

z
4
2 2 2 2 2 2
Turgiathidt = X 2Y 2 X4y +z0 116,
4 9 16 4+9+16 29

X=4,y=6,2=8
=
X=-4,y=-6,2=-8

Cau 148. (Pé thi HSG Toan 7 Huyén Tri¢u son nim hoc 2015-2016)
3X—-2y 2z-4x 4y-3z

Tim X,y,zbiét
3 2

va Xx+y+z=18

Loi gidi

Taco: 3X -2y _ 22;4x _ 4y;32
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4(3x—-2y) 3(2z-4x) 2(4y-3z) 12x-8y+6z-12x+8y—67

Suyra = = = =0
16 9 4 29
3X—-2 X
Y 0=3x=2y=2=Y
2 3 X 'y ¢
= —=Z=—
22 —4x V4 2 3 4

:O:>22:4x:>§:

Ap dung tinh chat day ti s6 bang nhau, ta co:
X_y_z_Xx+y+z 18
2 3 4 2+3+4 9
Cau 149. (Pé thi HSG Toan 7 Huyén Vinh Léc nim hoc 2016-2017)
Tim X,y,zbiét: 2x =3y;4y=5zva x+y+z=11

=2=>X=4,y=6;2=8

Loi gidi
Taco: 2x = 3y:>§:yhay A
3 15 10
Theo tinh chat day ti s6 bang nhau, ta co:
X_y_z_x+y+z 11 1 10 8

=—,suyra X=5y=—;z=
15 10 8 15+10+8 33 3’ 3 3

Cau 150. (Pé thi HSG Toan 7 Truwong THCS Hién Quan nim hoc 2015-2016)
Tim cac s6 X,Y,zbiét:12x =15y = 20zva x+y+2z =48

Loi gidi
12x =15y =207 = X =Y 2 X _ ¥ _2z_Xtytz 48
5 4 3 5 4 3 12 12

= x=20;y=16;z=12
Cau 151. (P& thi HSG Toan 7 Truong THCS An Tuwong Pong nim hoc 2014-2015)
Tim céc sé a.b,cbiét 2=2-Cva atb_c=10
3 5 7
Loi gidi
a+b-c
+5-7

=10

Ta co: a_b_c_
3 5

\IIO

3
b c
——10:>a 30;==10=h=50;==10=c=70
3 5 7

Vay a=30,b =50,c =70

Cau 152. (Pé thi HSG Ton 7 Huyén Phi Thién nim hoc 2009-2010)
2x-y 3y-2z
15

Tim X,y,z, biét: VA X+2=2y
Loi gidi
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+) T x+z=2y tacd: x—2y+z=0 hay 2x—4y+2z=0hay 2x—y—-3y+2z =0 hay
2X—-y=3y—-2z

2x-y 3y-2z

= 2X-y=3y-2z=0
15 y =239y

Vay néu
. 1
+) Tu 2x—y:0:>x:5y
Tu 3y—-2z=0va x+z=2y:>x+z+y—22:0:>%y+y—z=0
:>§y—z—O:y—gz:x—lz
2 3 3

o N 1 2 1
Vay cac gia tri X,Yy,zcan tin la: {x :éz;yzgz;z € R}hoéc {x :Ey;yeR;z zgy} hoac
{xeR,y=2x,z=3x}
Cau 153. (Dé thi HSG 7 huyén Xuin Duwong 2013-2014 )

Tim x,y, zbiét X2 2 Y=3 222, x-3y+4z=4
2 4 3

Loi giai
Ap dung tinh chat day ti s6 bang nhau ta ¢ :
x-1 y-3 z-2 x-1 3y-9 4z-8 x—1—3y+9+4z—8_2

2 4 3 2 12 12 2-12+12

X—_1:2:>x:5; y=3_ 5, y=11 2=
2 4

N

=2=17=8

w ‘

Vay x=5y=11,2=8

Cau 154. (Dé thi HSG 7 huyén Viét Yén 2012-2013 )
a+b-c b+c-a c+a-b

Cho a,b,c 1a ba sb thuc khac 0, thoa mén diéu kién ; . :

Hay tinh gia tri cua biéu thuc B = (1+9](1+ EJ(H%]
a C

Loi giai
Néu a+b+c=0, Theo tinh chat ddy ti s6 bang nhau ta co:

a+b-c b+c-a c+a-b a+b-c+b+c-a+c+a-b
c a b a+b+c

1

a+b—c+1:b+c—a+1:c+a—b+1:2:> a+b _ b+c _c+a_

W AR R
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+)Néu a+b+c=0
Theo tinh chit day ti s6 bang nhau, ta co:

a+b-c b+c-a c+a-b_ a+b-c+b+c-a+c+a-b
c a b a+b+c

0

a+b—c+1:b+c—a+1:c+a—b+1:1:>a+b+b+c:c+a:

c a b c a b

oo o g5 )

Cau 155. (Pé thi HSG 7 huyén Thanh Oai 2013-2014 )
Cho day ti s6 bang nhau:

Ma 1

2a+b+c+d a+2b+c+d a+b+2c+d a+b+c+2d
a b c d

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

Tinh M = + + +
c+d d+a a+b b+c

Loi giai

2a+b+c+d a+2b+c+d a+b+2c+d a+b+c+2d
a b c d

Tu

2a+b+c+d a+2b+c+d a+b+2c+d a+b+c+2d
= -1= -1= -1= -

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

a b c d

1

Néu a+b+c+d=0=a+b=—(c+d);(b+c)=—(a+d)

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

=>M = + + +
c+d d+a a+b b+c

a+b b+c c+d d+a_4

Néu a+b+c+d#0=a=b=c=d=M = + + + -
c+d d+a a+b b+c

Cau 156. (Dé thi HSG 7 Cip Twong nam 2014-2015)
Tim X, y,z biét

a.Tim X, y, z biét i=g;5x:72vz}1 X—2y+2=32
y
b y+z+1 x+z+2 x+y-3 1
X y z X+Y+12
Loi giai
R . X 3 \
a.Tim x,y,zbiéct —:E;Sx:sza X—2y+2=32
y
Tacé:1=l;§=£;x—2y+z=32
3 27 5
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Ap dung tinh chat day ti s6 bang nhau ta co:

X_y_z_X-2y+z 32 _
21 14 15 21-28+15 8

= X=84,y=56,2=60

b.y+z+1:x+z+2:x+y—3: 1
X y z X+Yy+12

Ap dung tinh chat day ti s6 bang nhau ta c6:

y+z+1 X+z+2 X+y-3 Yy+zZ+1+X+2+2+X+Yy-3

= =2
X y z X+Yy+2

I\/la.y+z+1_x+z+2_x+y—3_ 1
X y z X+Y+2
y+z+1=2x (1)

X+z2+2=2y (2)

= 1x+y-3=2z (3)

x+y+z:% (4)

Tu (2) va (4) :Z—ES Thay vao (1),(2) taco x = y:%,

I\.)ll—‘

Cau 157. (bé thi HSG 7 huyén Qudc Oai 2016-2017)

Tim X, Y,z biét X_Y_Zy X2 +y?+12° =116
2 3 4

Loi gidi
2 2 2 2 2 2
EZX:ESX_ZV_:Z _ X4y +z :116:4
2 3 4 4 9 16 4+9+16 29
2 2
4 9 16 3 4

? X

:>_

2

Vay (x,y,2)={(4,6,8); (-4 -6; -8 )}

Cau 158. (Peé thi HSG 7 Truong Ky Xuan 2017-2018)

a)Tim X, Y, z biét X_YY_Z 2x—-3y+12=6
3 4’3 5
< .z L4 X Yy .
b)Tim hai so X, Yy biét rang: Ezgva Xy =40
Loi gidi
o, XY XY
a)Tu gia thiet: —===—
JTogiathict: o= =9=1,
y_z_.y_2%
3 5 12 20()
. X X y z
Ter(l)va(@suyra: —=—=—(*
r(va@suyra: g=o=on ()
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Tacé.i_l_i_g_iy_i_Zx—By+z_6_
"9 12 20 18 36 20 18-36+20 2

= x=9.3=27;y=12.3=36;z=20.3=60

, 2 X=4=y=10
b)Nhan ca hai vé cia < = L voi xtaduoc: =Y 230 g v _16= y
2 5 2 5 5 X=-4=y=-10

Cau 159. (Pé thi HSG 7 huyén Thanh Ha 2016 - 2017)

o Hz2y_2274x_ 4y_3Z.Ch1’rng minh ring: ==Y =%

4 3 2 2 3 4
Léi gidi

Ch

3Xx—2y 2z-4x 4y-3z
4 3 2

Suy ra: 4(3x—2y) _ 3.(2z-4x) _ 2.(4y-32)
_12x-8y+6z-12x+8y—62 0

29

Vay 3x-2y

Xy
=0=3x=2y=—==(1
y=3 3()

27 -4x

—0=22=4x=2=2(2)
2 4

Tir (1) va (2) ta duoC :

w <

N | X
NN

Cau 160. (Pé thi HSG 7 huyén Vinh Loc 2017-2018)

X_Y.Y_Z\y 2X—-3y+2=06

a)Tim cac sé X, Y, zbiétring: ==2;= ==
o 3 43 5
b)Cho day ti s6 bang nhau:
2a+b+c+d a+2b+c+d a+b+2c+d a+b+c+2d
a b C d
a+b b+c c+d d+a
c+d d+a a+b b+c
Loi gidi
a)Vi iz—j_zl;lz l:i jﬁzl:ijﬁz?’_y:i
3 4 9 12 3 12 20 9 12 20 18 36 20
Theo tinh chit day ti s6 bang nhau, ta co:
2X_3y_z _2x73y+z b 5 97y-367-60
18 36 20 18-36+20 2

b)Tur gia thiét suy ra

Tinh gié tri caa biéu thic M, véi M =

Yy X

gl N

2a+b+c+d 1 a+2b+c+d 1 a+b+2c+d 1 a+b+c+2d 1
a b c d
a+b+c+d a+b+c+d a+b+c+d a+b+c+d
a - b - c - d

*Néu a+b+c+d =0thi a+b=—(c+d);b+c=—(d+a);c+d =—(a+b);d+a=—(b+c)
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Khi 6 M = (<1)+(~1)+(~1)+(~1) =4
1

, 101
*Néu a+b+c+d =0thi EZB

1
=—nén a=b=c=d
d

Khido M =1+1+1+1=4
Cau 161. (Pé thi HSG 7 huyén Nga Son 2016-2017)
Cho ba sé x <y < zthéaman x+ y+z =51.Biét rang 3 tong cua 2 trong 3 sb da cho ti 1& véi
9,12,13. Tim Xx,Y,z
Loi gidi
Theo @& bai X<y<zZ=X+y<X+Z<y+Z
Do 3 tong cua 2 trong ba sé ti 16 véi 9,12,13ma 9<12 <13Véi x < y < z thi chi c6
X+Y<X+Z<Yy+Z
Tudosuyra (x+y):(x+2z):(y+z)=9:12:13

X+y X+Z y+1

Hay , &p dung tinh chét cua day ti s6 bang nhau, ta co:

9 12 13
x+y_x+z_y+z_x+y+x+z+y+z_2(x+y+z)_2.51_3
9 12 13 9+12+13 34 34
XtY _4
9 X+y=27 x=12
- %:3: X+2=36=1y=15
y+z_3 y+z=39 1=24
13

Cau 162. (Dé thi HSG 7 Truong Phia Khanh 2018-2019)
Tim X,y,zbiét: 2x=3y;4y =5zva 4x-3y+5z=7

Loi gidi
Tu 2x=3y;4y =52;8x =12y =15z
X_y _z _Ax_3y 5z Ax-3y+d5z 1 _
R T T R R H T U R
8 12 15 2 4 3 2 4 3 12
:>X=12.1=§;y=12.i=1,z:12.i=ﬂ
8 2 12 15 5
3 4
Vay Xx=—;y=Lz=—
ay x=23y c
Cau 163. (Peé thi HSG 7 huyén Khoai Chau 2014-2015)
Cho X=YY _Z qiph g X4y ¥S2
4 75 6 X—2y+52
a) ~ =Y _ L _y— x=20ky=35kz =42k
20 35 42

g 3:20k—4.35k +5.42k _130k _13
20k —2.35k +5.42k 160k 16
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Cau 164. (Peé thi HSG 7 huyén Chwong My 2017-2018)
Tim X,y,zbiét: 2x=3y;4y=5zva 4x-3y+52=7

Loi gidi
T 2x=3y;4y =52;8x =12y =152

S S S S S S U U S A
8 12 15 2 4 3 2 4 3 12
12 15 5
3 4
ay 2y 5

Cau 165. (Dé thi HSG 7 Truong Cu Khé 2016-2017)
Cho day ti s6 bang nhau:

2a+b+c+d a+2b+c+d a+b+2c+d a+b+c+2d
a b c d

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

Tinh M = + + +
c+d d+a a+b b+c

Loi gidi
2a+b+c+d a+2b+c+d +a+b+2c+d _a+b+c+2d
a - b c - d

Tu

N 2a+b+c+d 1 a+2b+c+d 1 a+b+2c+d a+b+c+2d
a - b - c d

1

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

Néu a+b+c+d=0=a+b=—(c+d);b+c=—(a+d)

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

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

Cau 166. (P& thi HSG 7 Thanh Thuy 2018-2019)

Néu a+b+c+d=20=a=b=c=d=M =

a) S6 A duoc chia thanh 3 sb ti Ié theo %:%:%.Biét téng cic binh phuong cua ba s6 do bang
24309.Tims6 A

a ¢ N a’+c? a
b) Cho —=—=.Chang minhrang: —=—
) Cho =1 Ching M7 T

Loi giai

a)Tac():g:g:izﬁ:ﬁ:ﬂzm:%:m
346 60 60 60
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Gia st sb A duoc chia thanh 3 phan x, vy, z

Theo d& bai ta c6 : — =L = % = x,y,zcling d4u

24 45 10
X2 yr X*+y*+z° 24309
Va == =s=os 2 2 = -
24 45 10° 24°+45°+10 2701
=X =223 =72 = x=472
Hoc sinh tinh tuong tu: y =£135;z =130

Vay A=237hoac A=-237

c a* ¢ a*+c?

9=3

a
by Tach: — =—-=>—=—=—"_ (1
) c b ¢ b* c?+d? @
., a ac a
Laicd: —=—.—=—(2
aleo: Z=2pp?

Tur (1) va (2) suy ra diéu phai ching minh
Cau 167. (Pé thi HSG 7 Thanh Thuy 2018-2019)
X y z t

Cho = = = . CMR biéu thac sau c6 giad tri nguyén:

y+z+t_z+t+x_t+x+y_x+y+z
X zZ z z

A +y+y+ N +t+t+
z+t t+X X+y y+z

Loi giai
X y z t X+y+z+t 1

Ta co: = = = - =
y+Z+t  ZHt+X tHX+Y  X+Y+Z 2(X+y+z+t) 2

Suyra 2Xx=y+z+4,2y=z2+t+X;22=t+ X+ Yy;2t =X+Yy+2

X+y=Z+t;y+z=t+x
Tt d6 hoc sinh suy ra dugc:
Z+t=X+Yy;t+X=y+z

Khi d6 tinh dwgc A=4.Vay A c6 gia tri nguyén.
Cau 168. (P& thi HSG 7 TRA MY 2018-2019)

-1 y-3 z-2

Tim x,vy, zbiét X2 2 va x-3y+4z=4

Loi giai
x-1 y-3 z-2 x-1 3y-9 4z-8 x—1—3y+9+4z—8_2
2 4 3 2 12 12 2-12+12

X__122:>x:5; y__322:> y=11; E:ij:S
2 4 3

Vay x=5,y=11,z=8

Cau 169. (Pé thi HSG 7 BiCH HOA 2017-2018)
1+3y 1+5y 1+7y
12 5x 4x

Tim x; y biét:
Loi giai
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Ap dung tinh chat cua day ti s6 bang nhau, ta co:

1+3y 145y 147y 1+7y-1-5y 2y 1+45y-1-3y 2y
12 5X 4x 4x —5x —X 5x—-12 5x-12

22y
-X bx-12

1+3y 2y
=1+3y=-12y=> y=
12 -2 - Y y=9= 15

1
Vay x=2,y=——.
y y 15

Cau 170. (bé thi HSG 7)

= -—X=5Xx-12=x=2

S6 A duoc chia thanh 3 sé ti 18 theo
24309.Tim sb A.

U'III\J
.hloo
c>||—\

. Biét rang téng cac binh phuong cua ba s6 d6 bang

Loi giai

Goi a,b,cla ba sé dugc chiara tir s6 A

k =180
Do do, (2) < k*. 4,9 1) aa300
k =-180

V6i k=180=>a=72,b=135,c=30= A=a+b+c =237

Voi k =180 = A= 72+ (~135)+ (~30) = —237

Cau 171. (bé thi HSG 7)

Ba phan s6 ¢ tong bang 27—103 cac tur ciia ching ti 18 véi 3,4,5, cdc mau cua ching ti 18 vai 5;1;2.

Tim ba phan sé do.

Loi giai
Céc phan sb can tim 1a a,b, c ta co: a+b+c=2Svaabic=>:2.3_6:.40:25
70 51 2
9 12 15
—a=—b="c
35 7 14
Cac phansocantimla a,b,ctacd: a+b+c=——va a:b:c== —:g=6:40:25
9 12 15
—a=—,b="c
35 7 14
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Cau 172. (Pe thi HSG 7 Pe 073)

. .. a b c
Tim cac s6 a,b, chiét rang: E:E:Zva a+2b-3c=-20

Loi giai

a_b_c_a_2b 3c_a+2b-3c_-20

=5=a=10;b=15;c=20

=——> = = =
2 3 4 2 6 12 2+6-12 -4
Cau 173. (Dé thi HSG 7 Dé 075)
Cho X, Y,z lacac sé khac 0va X* = yz,y* = xz,2° = xy..

Chang minhrang: X=Yy =1
Loi giai
Vi X, Y,z lacéc sb khac 0 va x> = yz,y* = xz,2° = Xy

X z.y X, 2 Y Xy z . At AR\ 47 oA W& .
=>—=—;—=—;— == —=-=—_Ap dung tinh chat day ti s6 bang nhau, ta co:
Yy X Z y X £ Yy £ X

y_E_X+y+Z

X
— =l=>Xx=y=2
Yy Z X Y+Z+X

Cau 174. (bé thi HSG 7 Huyén Luc Nam - 2017-2018)

Cho day ti s6 bang nhau:

2a+b+c+d a+2b+c+d a+b+2c+d a+b+c+2d
a b C d

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

Tinh M = + +

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

Loi giai

Tur day ti s6 bang nhau
2a+b+c+d_1_a+2b+c+d_1_a+b+2c+d_1_a+b+c+2d_1

a b c d

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

Néu a+b+c+d=0thha=b=c=d=>M =1+1+1+1=4
Néua+b+c+d=0=a+b=—(c+d)

b+c=—(a+d); c+d=—(a+b); a+d=—(b+c)
Liacds M =(-1)+(-1)+(-1)+(-1)=-4

Cau 175. (bé thi HSG 7 Huyén Tan Ky 2015-2016)
Tim X, Y, zbiét: 2x=3y,4y=5zva x—y-2=30

Loi giai
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X_Y. y z
2X=3y=>—==; 4y=57=>=L==
y 375 y 5
L Xx_y_z_x-y-z 30_
15 10 8 15-10-8 -3
= X=-150;y =-100;z=-80

-10

Cau 176. (Dé thi HSG 7 Huyén Tan Ky 2015-2016)

Cho céc sb thuc a:b:c:;d:ekhéc 0 thoa man & :92329. Chung minh rang:
C e
2a* +3b" +4c* +5d° _a
2b* +3c* +4d* +5¢* e
Loi giai
Ta co:
a b c¢c d abcd a* b* ¢* d*
—_—_—_=—=—_ D -\ —\—\V — = — =— = — = —
b ¢c d e bcde b* c¢* d* €
2a® 3p* 4c* 5d* 2a'+3b*+4c’ +5d*

T2b' 3¢* 4d* 5e' 2b°+3c'+4d° +5¢°
. 2a*+30*+4c* +5d* a
Vay = 4 4 .
2b" +3c” +4d" +5e" e
Cau 177. (Pé thi HSG 7 THCS Van Long 2018-2019)
Cho bon so duong a,b,c,dthéa dieu kien a+c=2bva c(b+d)=2bd. Chung minh

(a+c)8_ a’ +b°
b+d) b°+d°

Loi gidi
Ttrc(b+d)=2bd:>b+d:¥
Vié A+ 2bc ¢ a ¢ a+c (a+cj8 a®+p®
et —— =— —=— = =—— = = -_ =
b+d 2bd d b d b+d b+d b® +d®

Cau 178. (bé thi HSG 7 truong Hong Dwong 2017-2018 )

a+b+cj3 _a
b+c+d

a)cho 2 =2 £ chang minh :
b ¢ d

T d
b) Tim mét s ¢ ba chit s, biét rang s6 do 1a boi cua 18 va cac chit s6 cua nd ti 16 theo 1, 2,37?

Loi giai

| T

a)bat —=—=

<
d

oo
Olo A

a c
Suyra: —.—.—
y b d
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Ta lai co: k:E:9:£:a+b+c
b ¢ d b+c+d
a+b+c)’
=(2e) e
b+c+d
: ; a+b+c) a
T (1) va (2) = _a
b+c+d d

b) Goi a,b,c 1a cac chit s6 cua s c6 3 chir s can tim

Vi mdi chir s6 khong vuot qua 9va khong thé dong thoi bang 0 nén 1<a+b+c¢ <27. Mat khac, s6

at+tb+c=9
dolaboicual8 nén |a+b+c=18
a+b+c=27
Theo gia thiét ta co: %:g:%: a+2+c1d0 do: (a+b+c)§6

:%:3:>a=3,b=6,c=9
én chit s6 hang don vi phai 1a chit s6 chin

Nén a+b+c:18:>%:g:

S wWwlo

Vi s6 phai tim chia hét cho 18
Vay cac sb phai tim 1 396;936

Cau 179. (Dé thi HSG 7 treong Tam Hung 2016-2017)

Cho X, Y,Z,t1a 4 sb khac 0 va thoa man cac diéu kién sau:

Y+ +x° X
V+2+tt t
Loi giai

y>=xz,2° =yt va y*+2°+t* £0. Chang minh:

Tu Y =xz,2% =yt suyra X=Y_Z
y z t

Lap phuong cac ti $6 trén va ap dung tinh chat day ti s6 bang nhau dé co:
X+yi+zd X

o a -

y'+z0+00 Yy

X3
Mat khac ta co: — =

N <

Z X
T 1@

< | <
< | <

X X
yy
3

. . V' +2°+X X
Te()va)suyra: —4¥———=—

(1) va (2) suy VAR A S
Cau 180. (Pé thi HSG 7 huyén Huong Son 2017-2018)
Tim x,y,zbiét: 2x=3y;4y =5zva 4x-3y+5z=7
Loi giai

w
w

Tu 2x=3y;4y =52 = 8x=12y =15z

B T S T W S N U W A
8 12 15 2 4 3 2 4 3 12
x=12i-3y it op
2 12 15 5
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3 4
Vay x=—;y=1z2=—
ay > y 5

Cau 181. (Pé thi HSG 7 huyén Huong Son 2017-2018)

Cho 202=3¢y _3cx—az _ay—2bx Chimg minh: ==Y = £
a 2b 3c a 2b 3c
Loi gidi

2bz—-3cy 3cx—az ay—2bx 2abz-3acy 6bcx—2abz  3acy —6bcx
a 2b 3c a’ 4h? 9c?
_ 2abz —3acy +6bcx — 2abz + 3acy — 6bcx 0
a’+4b? +9c¢?
z_y
=>2bz-3cy=0=>—==— (1
y 3 2b @

X z
x—-az=0=>—=—
a 3c

)

. 5 Xy z
Tr(l)va(@)suyra: —=—=—

(1) va (2) suy a 2b 3c

Cau 182. (Dé thi HSG 7 truong Nguyén Trai 2018-2019)
1) Cho ¢? = ab.Chting minh rang:

a’+c® a
a -
) b>+c®* b
b’—-a* b-a
a?+c?  a

b)

2) Ba phan s c6 tong bang %,céc tar cua ching ti 18 voi 3;4;5, cac mau cua chdng ti 1é vai 5;1;2

. Tim ba phan sé do.

Loi giai
1)
a) Tu ¢’ =ab
a ¢ _a® ¢ a’+c¢® a’+ab a(a+b) a
=TT 2T T 2 e 2 5
c b ¢ b* c*+b* ab+b® b(a+b) b
2 2 2 2
b) Theo céu a ta co: a+c _a_b+c b
c’+b?> b ~a’+c? a
b?+c®> b b*+c? b b* -a’ —a
a2+c2=5:>a2’+c2_l:g_l:> """ :>a2+c2:T
2) Goi cac phan so phaitim la: a,b,c.
Ta co: a+b+c=§
70
Véla:b:c:ﬁ:ﬂ:E
51 2
213
jg_g_g_a+b+c T0_§
3 45 345 71 7
5 1 2 5 1 2 10
A 33.9.,.34 12 35 15
75 35° 771 77 72 14
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Cau 183. (Dé thi HSG 7 huyén .... 2018-2019)
Tim cac s a,b, c biét:
2a=23b,5b=7cva3a-7b+5c=-30
Loi giai
a a

Vi 2a:3b:>—:9:>—:£(1)
3 2 21 14

she7cs S B _C
77514 10

Tur (1) va (2) suy ra:

a_b _c¢c _3a_7b_5c_ 3a-7b+5¢c
21 14 10 63 98 50 63-98+50

a b ¢ =30
> — ===
21 14 10 15

=>a=-42;b=-28;c=-20.

Cau 184. (Dé thi HSG 7 huyén Bd Trach 2017-2018)
Tim Xx,y,zbiét: 2x =3y;4y =5zva x+y+z=11

Loi giai

X_Y_

Y. z z
Z —= = —
4 15 10 8

X y
2X=3y;4y=51=>—==;==
i 3 25

X 'y z x+y+z 11 1

D> — === = =
15 10 8 15+10+8 33 3

10 8
=>XxX=5y=—;2=-
3 3

Cau 185. (bé thi HSG 7 huyén Nhu Xuan 2018-2019)
Sé M duoc chia thanh ba sé ti I& véi 0, 5;1%;2%.Tim s& M biét ring téng binh phurong ciia ba s6

d6 1a 4660
Loi giai

Ta co: 0,5:12:21:1:§:9:£:§:£:6:20:27
3 4 234 1212 12

Gia st M duoc chiarathanh 3so x,y,z.

Theo bai ra ta co:

X 'y 1z

6 20 27

:>x_2: y? _ z? _ XX +y*+7° :4660:4_22
6> 20° 27° 6°+20°+27° 1165

= x> =12 = x=+12;
y* =40% = y = +40;

GIAO VIEN: LE THI NGA — TRUONG THCS TAY HO



7 =54° = 7 =454
X Y Z
Vi g~ 29 27 nén *¥>Zcing dau . Do d6
Vay M =12+40+54 =106 hoic M =-12—-40-54=-106
Cau 186. (Dé thi HSG 7 huyén Triéu Son 2017-2018)
X+16 y-25 z+9
9 16 25

Cho va 2x*-1=15.Tinh B=x+y+z
Loi giai

Taco: 2x°-1=15<=2x=16 = x*=8=2°=x=2

y—25

Y= 5 y-57
Ir0 o, m
25

Vay B=x+y+z=2+57+41=100

Cau 187. (bé thi HSG 7 huyén Nhu Xuéin 2018-2019)

Tim x, y biét: g% VA xy = 40.

Loi giai
2 2
X_Y N _y _40_y
2 5 25 5 10 25
= y* =100
y=10=x=4
=
y=-10=>x=-4

Cau 188. (P& HSG toan 7 THCS Nguyén Thich 2017 - 2018)
Cho—* - ¥ 'z _ 1t
Y+Z+t ZHt+X tHX+Y X+Y+Z
X+y y+zZ z+t t+X
+ + +

Z+t t+X X+y y+z

cé gia tri nguyén

Chiang minh rang biéu thirc P =

x=12; y=42; z=54 hoic x=-12; y=-42; 7=-54

Loi giai
. X z t +z+t zZ4+t+X T+ X+ X+y+1z
Ta co: -y _ _ Y _ _ y _Xx+y
y+z+t z+t+Xx t+X+y X+y+zZ X y z t
z z X X X z
y+ +t+1: +t+ +1:t+ +y+1: +y+ 1
X y z t
X+y+Z+t Z+t+X+Yy t+X+y+Z X+y+z+t
X y z t

Néu x+y+z+t=0=P=-4
Néu x+y+z+t£0=>x=y=z=t=P=4
Vay P nguyén.
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Cau 189. (Pé thi HSG 7 huyén Song L6 2017 - 2018)
2bz — 3cy _ 3cx —ay _ ay_ZbX.Chl’rng minh: XY _ 2
a 2b 3c a 2b 3c
Loi giai

Cho day ti s6 bang nhau

2bz —3cy _ 3cx—az _ay-— 2bx - 2abz —3acy _ 6bcx — 2abz _ 3acy — 6bcx
a 2b 3c a’ 4b* 9c?
_ 2abz — 3acy + 6bcx — 2abz + 3acy — 6bex 0
a®+4b® +9c®

—2bz-3cy=0= 2= ()= 3cx-az=0= 2 =2 (2)
3c 2b a 3c

. R Xy Z
Te(Dva(2suyra —=—=—
U (1) va (2) suy T

Cau 190. (Pé HSG toan 7 huyén Thai Thuy 2017 - 2018)
Cho 3 sb x,y,zthéa man cac diéu kién sau:

2=y _bx=4z _4Y-SX 3y 2y457-96. Tim x,y.z

4 5
Loi giai
Tir 5z2-6y _ 6x—4z _ 4y —5x
4 5 6
N 20z-24 30x-20z 24y-30x 20z-24y+30x-20z+24y—30x _0
y 25 36 10+25+36

= 20z2-24y =30x—-20z =24y -30x=0= 20z =24y = 30x
10712y =15x = X =Y 23X _2y 5z 3x-2y+52 9% _, . 15y _15,-18
4 5 6 12 10 30 12-10+30 32

Cau 191. (P& HSG toan 7 huyén Pha Ninh 2018 - 2019)

Cho X+916 _ y‘f’ _2H49 s 43229 Tinh x—2y +32

Loi giai

Tachd: 4x°-3=29=4x*=32=x*=8=x=2
2+16 _y-25_2+49 _ y-25_2z+49 _
- -16 25 -16 25

Thay vao ti I¢ thac ta duoc: 2

=>y=-7,2=1

Vay x—2y+3z=2-2.(-7)+3.1=19

Cau 192. (Pé HSG huyén Bén Lirc 2018 — 2019)

12a—-15b 20c-12a 15b-20c

9 o1

) , o Loi giai

Ap dung tinh chat cua day ti s6 bang nhau, ta co:

12a—-15b 20c-12a 15b-20c 12a-15b+20c-12a+15b—-20c
79 11 27 -

Tim a,b,c biét va a+b+c=48

0
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12a-15b

—0=12a=15b e
=12a=15h=20C=> —=—=—

20c-12a _ ) _ 50c-12a 11 1
- N 12 15 20

Va a+b+c=48 o
Ap dung tinh chat cua day ti s6 bang nhau, ta co:
a b ¢ atb+c 48 24

11 1 1,11 1
12 15 60 12 15 20 5
= a=20,b=16,c =12

Cau 193. (D@ thi HSG 7)

Tim x,y,zbiét 2=Y=2 & x2+y*+72=116
2 3 4
Loi giai
2 2 2 2 2 2
GT:X—:y—:Z—:X +y +12 :116:4
4 9 9 4+9+16 29
x=4 (x=-4
=>y=6;.y=-6
z=8 |z=-8

Cau 194. (bé thi HSG 7 huyén Cam Pha 2017-2018)
3X—-2y 2z-4x 4y-3z

Tim x,y, z biét . VA X+y+2=18
Loi giai
Tach: XT2Y _22-4x_4y-3
3 2
4(3x—-2y) 3(2z-4x) 2(4y-3 _ _ _
suyra 2(3X=2) _3(22-4x) 2(4y=32) 12x-8y+62-12x+8y-62
16 9 4 29
3X_2y=0:>3x=2y:>§:X
3 X Yy z
—2_F_Z
27 —4X z 273 4

:O:>22:4x:>§:

Ap dung tinh chat day ti sé bang nhau, ta c6:
X 'y z X+y+z 18
2 3 4 24314 9
Cau 195. (Dé thi HSG 7 huyén Tam Dy 2017-2018)
3a—-2b 2c-5a 5b-3c
32

=2=>X=4,y=6;2=8

Tim 3 s a,b,c hiét: va a+b+c=-50

Loi giai
3a—-2b 2c-5a 5b-3c :>15a—10b _6c-15a 10b-6¢
5 3 2 25 9 4

Ap dung tinh chat day ti sé bang nhau, ta c6:

15a—-10b 6¢c-15a 10b-6c 15a-10b+6Cc—15a+10b—-6C
25 9 4 38

0
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15a-10b=0 3a=2h
=<:6c-15a=0 =< 2c=5a=>
10b-6¢c=0 5b=3c

U
N |
Il
w|oT
Il
glo

wlo o wlo

glo Nl N

Ap dung tinh chat day ti s bang nhau=> a =-10;b = -15;c = -25

Cau 196. (bé thi HSG 7 truong THCS Nguyén Khuyén)

Cho 4 sb a,b,c,d biét a=3b=4c=5dva ab—c?—d®=831.Tinh b—c
Loi gidi

Taco:a=3b=4c=5d

,a_b_c_d_ ab _ ¢ d*  ab-c’-d?
60 20 15 12 1200 225 144 1200-225-144
d? _81 d=12=b=20,c=15=b-c=5
144 831 |d=-12=b=-20,c=-15=b-c=-5

Cau 197. (Dé thi HSG 7 PGD huyén Chau Déc 2018-2019)
Tim céc sb x,y,zbiét rang: 3x=4y,5y =6z va xyz =30
Loi gidi

5=£;£=£:>§=X=E=k:>x=8k,y=6k,z=5k
4 36 5 8 6 5
:xyz=30:8k.6k.5k=30<:>k3=%:>k=%

5
=>X=4,y=3,72=—

y 2
Cau 198. (Pé thi HSG 7 huyén QUE SON 2018-2019)

a) Tim x, y biét X 2 X+y=22
T+y 7

b) Cho Ezlvé_ X:E'ﬁnh M :w
3 4 5 6 3X+4y+5z
Loi giai
a)
=28+ 7x=28+4y ==Y XY
4 7 4+7
:slezgzzjx:s;yzm
4 7 11
b)
XY X_y.y z_y_z_X_y_z n
3 4 15 205 6 20 24 15 20 24

(1):§=3_y=4_zzw
30 60 96 30+60+96
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(1):>%Zﬂ: 5z _ 3X+4y+5z
45 80 120 45+80+120
- 2x+3y+4z 3x+4y+5z  2x  3X

30+60+96 45+80+120 30 45
N 2X+3y+4z 245

186  3x-+4y+5z
M — 2X+3y+4z _ 186
3x+4y+5z 245
Cau 199. (Pé thi HSG 7 treong VI THANH 2018-2019)
Cho4sé a,b,c,d biét a=3b=4c=>5d va ab—c’—d*=831. Tinh b—c

Loi giai
a=3b=4c=5d

a b ¢ d
o> — =—=—=—

60 20 15 12
o @b ¢ d*  ab-c’-d’

1200 225 144 1200-225-144

@d—z—@:{d =12=b=20,c=15=b-c=5

144 831 d=-12=b=-20;,c=-15=b-c=-5

Cau 200. (Pé thi HSG 7 treong TAO SON huyén ANH SON 2017-2018)

a) S& Aduoc chia thanh 3 sé theo ti I¢ % . % ; % Biét rang tong cac binh phuong ciia ba s6 d6 bang
24309.Tim s6 A.

2 2
b) Cho & = % Chting minh rang EZLCZ = % (vai gia thiét cac biéu thirc déu c6 nghia)
c +C

Loi giai

a) Goi a,b,clabasé dugc chiaratirso A

Theo d¢é bai ta co: a:b:c:é:g:% (1) va a®+b®+c*=24309 (2)

=k =180 ;k =-180
+)k=180=a=72;b=135;c=30=> A=a+b+c=237

+)k=-180=a=-72;b=-135;c=-30=> A=a+b+c=-237
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2
) Tir 228 s 2 b, khi do: 2+ 2 +ab_a(a+h)
c b b’+c? b’+ab b(b+a)

oo

Goi a,b,cla ba sb duoc chiaratirsé A.

= k =180 'k =-180
+) k=180=a=72;b=135;c=30= A=a+b+c=237
+)k=-180=>a=-72;b=-135;c=-30=> A=a+b+c=-237

2 b
To 228 et _ap, khide: 1S 2 +ab_a(a+b) a
c b b?+c*> b*+ab b(b+a) b

Cau 201. (Pé thi HSG 7 truwong THCS Tén Pirc Thing 2018 - 2019)
Cho bén sé duong a, b, ¢,d théa diéu kién a+c=2bva c(b+d)=2bd..

. a+c) at+bP
Chung mlnh[ j: —
b+d b® +d
Loi giai
Ttrc(b+d) 2bd = b+ d_@
c

vmﬂ:z—bc c_a_c_a+c (a+cj8:a8+b8.

brd 20d d b d b+d b+d b +d?
Cau 202. (Pé thi HSG 7 huyén Pirc The 2015 - 2016 )
1+5y 1+7y 1+9y

24 7X 2X

Tim x, y biét:

Loi giai
Ap dung tinh chat day ti s6 bang nhau ta co:
1+5y 1+7y 1+9y 1+9y-1-7y 2y 1+7y 1- 5y 2y

24 7x 2X 2X—-7X  —5X IX-24  Tx-24
:ﬂ=i3—5x:7x—24®x:2
-5x  Tx-24
Thay x =2vao trén ta dugc:
1+5y vy

5
=== -5y-25y=24y =49y =-5=y=——
Y 5 y—2oy=cay y y 29

GIAO VIEN: LE THI NGA — TRUONG THCS TAY HO



Viy x =2,y :—4—59th6a man d& bai .
Cau 203. (Pé thi HSG 7 cap truong 2017 - 2018)
Ba lop 7A,7B,7C c6 tit ca 114 hoc sinh. Biét s hoc sinh I6p 7Abing % s6 hoc sinh 16p 7B, s6

hoc sinh 16p 7B bang %sé hoc sinh 16p 7C. Tinh sb hoc sinh caa méi 16p.

Giai
Goi sb hoc sinh cua ba I6p 7A,7B,7C lan luot 12 a,b,c

Theo dé bai ta co: a:%b,b :%cva a+b+c=114

5 a 5 a b
a=—bo—=—=—=—

6 b 6 5 6

3 b 3 b ¢ b ¢
b=—C>—-=—->—-—=—-=>—-=—

4 c 4 3 4 6 8

a b c
> —=—=—

5 6 8

a+b+c_114_6

b
6 5:6+8 19

Theo tinh chat day ti s6 bang nhau : % %
Dodo a=56=30; b=6.6=36; c=86=48

Vay sb hoc sinh caa ba lép 7A,7B,7C lan luot 1a 30,36,48hoc sinh .

Cau 204. (Pé thi HSG 7 - Huyén Yén M6 2017 — 2018)

1) Ba phan s6 c6 tong bang % , CAC ttr cua ching ti & véi 3; 4; 5, cac mau cua ching ti 18 véi 5; 1;
2. Tim ba phan s6 do.

2) Nha truong dy dinh chia vé viét cho 3 16p 7A, 7B, 7C theo ti I¢ s6 hoc sinh 1a 7:6:5. Nhung sau
do6 vi c6 hoc sinh thuyen chuyen gitra 3 16p nén phdi chia lai theo ti I€ 6:5:4. Nhu vay co I6p da
nhan duoc it hon theo du dinh 12 quyén vé. Tinh s6 vo moi 16p nhan duoc.

Loi giai
1)Goi 3 56 d6 lan luot laab,c: a+b+c= 27—103
Via:b:cza:b:c:g:ﬂ:E
51 2
9 12 15
35 7 14

2) - Goi s6 v& ciia 3 16p 7A, 7B, 7C nhan duoc theo dy dinh twong Gng 1a X,y,z va s6 v& nhan duoc
trong thu té la a,b,c (véi x,y,z,a,b,c thuoc N)
Yy Z X+y+z X 'y Z X+y+z

. X
Taco: ==2==-= = —=L=_
7 6 5 18 35 30 25 90
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c a+b+c:i_£_£_a+b+c
4 15 36 30 24 90

a_b
6 5

-Do a+b+c=x+y+2z

~ , X a , N IS , ~ 'Y ‘s .
Néntacd —=— do d6 x<a nén so vo cua l6p 7A nhan duoc nhiéu hon so véi dy dinh

35 36
S6 vo 16p 7B nhan duge khong doi.
S6 vo 16p 7C nhan duoc it hon so véi dy dinh, suy ra z—c=12

- Tir d6 suy ra 7A nhan duoc 432 quyén vo, 16p 7B nhan dugc 360 quyen vo, 16p 7C nhan dugc 288
quyeén vo

Cau 205. (Dé thi HSG 7 - Huyén Vinh Lgc 2019 - 2020)
X_ _
3

a) Tim cac s X, y, z biét rang: == Va2x — 3y+z = 6.

N <

Yy_Z
'3 5

b) Cho day ti s6 bang nhau :

2a+b+c+d a+2b+c+d a+b+2c+d a+b+c+2d
a b c d '

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

Tinh gié tri caa biéu thic M, véi M =

Loi giai
o XY X_ vy z_y_z
4 9 123 5 12 20
_X_y_z_2x_ 8y 1z
9 12 20 18 36 20
Theo tinh chat doy ti s6 bang nhau ta co:
2x 3y _z _2x-3y+z _6_
18 36 20 18-36+20 2
Suyrax=27;y=236;z=060.
b.Tir gia thiét suy ra
2a+b+c+d_1_a+2b+c+d_1_a+b+2c+d_1_a+b+c+2d 1
a b c d
a+b+c+d a+b+c+d a+b+c+d a+b+c+d
a b C d
*Néua+b+c+d=0thia+b=-(c+d);b+c=—(d+a);
c+d=-(a+b)d+a=-(b+c)

Khido M = (—1) + (1) +(-1) +(-1)= - 4
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*Néua+b+c+d¢0thi§=%=

Khi d6 M=1+1+1+1=4

Cau 206. (Dé thi HSG 7 - Thi xa Chi Linh 2016 — 2017)

acho & - P _ C qyn.po2th b+c c+a
b+c c+a a+b C a b

b) Hay chia sé 26 thanh ba phan ti 1& nghich véi cac sb 2; 3; 4.
Loi gidi
. a b C a+b+c
a, Ta co: = = =
b+c c+a a+b 2(@+b+c)

+Neua+b+c=0=a+b=-cb+c=-aa+c= -b

Khid P=(-1)+(-D)+(-1)=-3
+Néu a+b+c=0thitaco b +c =2ac+a=2ba+bh=2

) a+b b+c c+a 2c
Khido P= + + =—
C a b C a b

2a  2b
+—+—=6

Vay : P =-3hoac P = 6.

b, Gia sir s6 26 duoc chia thanh ba phan x, y, z.

. . X y z
Theobairatacd :2x = 3y = 4z=> —=—=—
6 4 3

Ap dung tinh chét day ti s6 bang nhau

Yy Z X+y+2 26 )

X
6 4 3 6+4+3 13

—=>x=12,y=8,z2=6.

Cau 207. (Dé thi HSG 7 — Huyén Thanh Chuong 2019 - 2020)

aTimx;y; z biét 5:%; Bx=T7zvax—2y+z=32.
y

b.Cho 1XH2Y _ 1245 oy g minh: X =2
3X-7y 3z-Tt y t
Loi giai
a.Tac65:§ szlai:lﬂ); Bx =7z @525 @L:i(z)
y 2 3 2 21 14 7 5 21 15

T ()va @ tach: X =Y L - Xz2y+z 32
21 14 15 21-28+15 8

Tim duoc: X =84; y=56;z =60
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bopat: XY TS By = K(3x— Ty) = (3k—T7) x= (Tk + B)y = X = [KFD
3Xx-7y 3z-Tt y 3k-7

1)

Tuongty: 7z + 5t = k( 3z — 7t) = (3k — 7)z =(7k + 5)t == 7k+5

)

Cau 208. (Pé thi HSG 7 - Huyén Thai Thuy 2015 — 2016)
a) Cho x,y, zthéaman: x*=yz , y?>= xz, z> = xy. Chang minh ring: x =y =z
52-6y 6x-4z 4y-5X

b) Tim X, , z biét: = = va 3x — 2y + 5z = 96.
4 5 6

Loi gidi
a) TH1:Néu x = Othiy =z = Osuyra x =y = z Tuong ty Vii y; z

TH2: x, y, z lacacsd khac Ot x*=vyz,y*= xz, 2% = Xy

Ap dung tinh chat day ti s6 bang nhau

L X_Y_Z_XEYHZ oo,
Yy Z X Yy+Z+X

Vay x =y =z (dpcm)
5z—-6y 6x-4z 4y-5X

b) Tu
5 6
20z -24y 30x-20z 24y -30x
j— = =
16 25 36
~202-24y+30x-207+24y—-30x _ 0
10+25+36

=20z — 24y = 30x —20z = 24y -30x =0
=20z =24y =30x
=10z =12y =15X

:f_l z N 3_x 2y E 3X—2y+5z %
4 5 6 12 10 30 12-10+30 32

Giairavakétluan: x = 12;y = 15vaz = 18

Cau 209. (Pé HSG 7 - Huyén Son Dwong 2015-2016)

Ba lop 7A, 7B, 7C cling mua mot sb goi tam tir thién, luc dau sb goi tam du dinh chia cho ba lop ti
1€ v6i 5,6,7 nhung sau do chia theo ti 1¢ 4,5,6 nén c6 mot 16p nhan nhiéu hon du dinh 4 goi. Tinh
t6ng sb goi tim ma ba 16p da mua.

Loi giai

Goi tong s6 goi tam 3 16p cuing mua 1a x ( x 1a s6 tu nhién khéc 0)
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S6 goi tam du dinh chia cho 3 16p 7A, 7B, 7C luc dau lan luot 1a: a, b, ¢

Taco: 2_PB_¢c_a+b+c_x . _5x.  6x_x.. _7X ()
5 6 7 18 18 18

18 3 18

S6 g61 tam sau do chia cho 3 16p lan luot la a’, b’ ¢’, ta co:

a b ¢ a+b+c X 4x 5x X 6X
—_——— = = = NoX = (2)

—_— Sa=—b=""="c=—
4 5 6 15 15 15 15 3 15

So sanh (1) va (2) ta co: a>a’; b=b’; ¢ < ¢’ nén 16p 7C nhan nhiéu hon lic dau

Vay: ¢’ — ¢ =4 hay %_2:431243)(:360
15 18 90

Vay s6 goi tam 3 16p da mua 1a 360 gbi.

Cau 210. (bé HSG 7 - Huyén Son Dwong 2015-2016)

5z—-6y 6x-4z 4y-5X

Tim X, v, z biét: va 3x — 2y + 5z = 96.

5
Loi giai
. 5z-6y 6x-4z 4y-5X
Tu = =
4 5 6
20z -24y 30x—-20z 24y-30x
- = =
16 25 36
=10z = 12y = 15x
XYL X 2V ST agy oy457=96
4 5 6 12 10 30

Giairatadugcx=12;y=15;z=18

Cau 211. (bé thi HSG 7 — Cap Huyén ma T21 - 2019 - 2020)
a+b-c b+c-a c+a-b

. Hay tinh gia
c a b

Cho a, b, ¢ 1 ba sé thuc khac 0, thoa man diéu kién:

tri caa biéu thac B = (1+ 9](1+ g](ﬁ Ej .
a c b

Loi gidi
+Néu a+b+c #0
Theo tinh chat dy ti s bang nhau ,ta co:

a+b-c b+c-a c+a-b_ a+b-c+b+c-a+c+a-b _

1
C a b a+b+c
ma a+b—c+1: b+c—a+1:c+a—b+1 _o
C a b
a+b b+c c+a
=> = = :2
c a b
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(. b a c) ,b+a,c+a, b+c,
VayB—(l‘ng(“Ej[“Bj—( a X o ) . )=8

+Néu atb+c=0
Theo tinh chét day ti s6 bang nhau ,ta c6:

a+b-c b+c-a c+a-b_ a+b-c+b+c-a+c+a-b _
c a b a+b+c

0

. a+b-c
+

ma 1:b+c—a+1:c+a—b+

C a b

1=1

_, a+b_b+c_c+a_
c a b

Viy B :(1+9J(1+§j(1+3j=(b+a)(c+a)(b+c):1
a b a

c c b

1

Cau 212. (bé thi HSG 7 — Huyén Séng L6 2015 — 2016)

2bz—-3cy 3cx—az  ay-—2bx y

. Chirng minh: X_ ¥

Cho day ti s6 bang nhau
Loi giai

2bz—-3cy 3cx—az  ay-—2bx
a 2b 3c
2abz—-3acy 6bcx—2abz  3acy —6bcx
= 2 = 2 = 2
a 4b 9c

_ 2abz —3acy +6bcx —2abz +3acy —6bcx

0
a® +4b? +9c¢?

_ z y
2bz-3cy=0 ==Y
= y=0=5"2W

X

:>3cx—az:O:>—=i(2);Tﬁ:(l)va(Z)suyra:izl z
a 3c a

2b 3¢
Cau 213. (Dé thi HSG — Huyén Hiép Hoa 2019 - 2020)

a. Tim x, y biét: X+4:ﬂvax+y:22
T+y 7
b.Cho X=Y va YoZ Tinhm= 2XE3YF42
3 4 5 6 3x+4y+5z
Loi giai

a. = 28+7x=28+4y
Xty

+
4+7
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z

2b 3c a 2b 3¢



XY 22 5y gy-14
4 7 11
p XY X_ Y.y z_ y_z __ X_Y¥y_2 1)
3 4 15 20'5 6 20 24 15 20 24
(1) :>2_ 3y ﬂ 2X+3y+4z
30 60 96 30+60+96
(1) :%_ﬂ_ 5z  3X+4y+57

45 80 120 45+80+120
2X+3y+4z 3x+4y+5z 2x  3X

30+60+96 45+80+120 30 45

2X+3y+4z 245 2x+3y+4z 186
= . zlj M = =
186 3X+4y+5z 3X+4y+5z 245

Cau 214. (bé thi HSG 7 - Huyén Yén Lac 2019 - 2020)
Cho4sb a, a,, &, a, #0thcamén a2 = aa, ; a’> = a,a,.

Loi gii
Theobaira a, a,, a,, 8, #0thoamén & = aa, ; a” = a3,

3

a, a, a, a,
Ap dung tinh chat cua day ti s6 bang nhau ta c6:

3 3 3 3
_A R ra

3 3 3 3

a’+a’ +a,

a
a3
4 &

3 3 3
Tu (1) va (2) suy ra: %: LY
a, +a, +a, a,
Cau 215. (Pé thi HSG 7 — Huyén Y Yén 2015 — 2016)
bz—cy cx—az ay-bx
a b

Biét (vi a, b, c#0).

C

s X z
Chang minh rang: — Y.
a b
Loi giai
Vai a, b, c#0,taco

bz-cy cx—-az ay-bx _ bza—cya bcx—baz acy—bcx

a b a2
_ bza-cya+ bcx —baz +acy —bcx 0 3
a’+b’+c° a’+b*+¢c°
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Suy ra bz ; &y

=0, do do6 bz = cy:%:% (1)

X783 _ . dodbex = az =2=% (2)
b a ¢

Tur (1) va (2) suy ra 2 = %

Cau 216. (P& HSG 7 - Huyén Hoai Nhon 2019-2020)

Ba lop 7 ¢ trudng K c6 tat ca 147 hoc sinh. Néu dua %sé hoc sinh cua 16p 7AL, % s6 hoc sinh cua

l6p 7A2 va ésé hoc sinh cua 16p 7A3 di thi hoc sinh gioi cip huyén thi s hoc sinh con lai cua ba
I6p bang nhau. Tinh tong sb hoc sinh caa mdi 16p 7 ¢ truong K.
Loi giai
Tinh tong sé hoc sinh cia mdi 16p 7 & truong K.
Goi tong sé hoc sinh cua 7A1, 7A2, 7A3 lan luot 1a a, b, ¢ (a,b,c€N*)

Theo bai rataco: a—%a:b—%b:c—%c (*)vaa+b+c=147

3 4 5 18 16 15 18 16 15

Ap dung tinh chat day ty sé bang nhau ta c6 :

a b ¢ a+b+c 147

18 16 15 18+16+15 49
Suyra:a =54, b = 48, ¢ = 45

Vay téng s6 hoc sinh caa 7A1, 7A2, 7A3 lan luot 1a 54, 48 va 45.
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