EXERCISE 2.7

Solve the following simultaneous equations.

Q.1 x+y=5
X2y - 14=0

Solution:
X+Y =5 ... (1)
x=2 Y- 14 = 0

From equation (i)
X+y=35
X=5-y

Put it in equation (ii)
O-y)P-2y-14=0
25+y2-10y-2y-14=0
y - 12y +11=0
y=-1ly-y+11=0
y(y-1D=1(y-11)=0
(y=1D(@-1=0

Either y—11=0 or y-1=0
y=11 or y=1

Putting the values of y ineq .....(1)

When y=11 When y=1
X+y=5 X+y=5
x+11=5 x+1=35
x=35-11 x=5-
X=-6 x=4

Solution Setis {(-6, 11), (4, 1)}
Q.2 3x-2y=1
C+xy-y?=1

Solution:
Ix-2y=1 ...l (i)
X24xy—yr=1........... (11)
From equation (1)
3x =1+ 2y
x= ity (i)
3

Put it in equation (ii)

2
1+2y l+2y] )
+ —_ =
( 3 ) ( 3 )7

I+4yz+4y+ y+2y*
9 3
Multiplying by ‘9’ on both sides we have
3
Favayredy) f (42 g2 oy

g 4

| +4y2+4y + 3y +6y2-9y?2=9

yr=1

y2+T7y-8=0
y2+8y—-y-8=0
yiy+38)-1(y+8)=0
y+8)(y-1)=0

Either
y +8=0 or y—-1=0
Yy == 8 or Y= ]
Putting these values in equation (iii)
when y=-8 when y =1
) 2
‘= 1+ 2y ‘o 1+2y
3 3
14+2(-8 +2
_142(8) _142(y
3
1-16 1+2
xX=— xX=—
3 3
x=_—15:—5 x=§ =1
3 3
Solution Setis {(=5,-8),(1,1)}
Q.3 x-y=7
25,
Xy
Solution:
X=y=7 .......... (1)
2—2: 2, (ii)
Xy
Multiplying equation (ii) by “xy” we have
2y = 5x = 2xy........ (iii)
From equation (i)
x=T+y

Put it in equation (iii)
2y=5(T+y)=2(T+y)y
2y =35 -5y = ldy + 2y?

= 2y2+ 17y +35=0
2y2+ 10y + 7y +35=0
2y(y+35)+7(y+5)=0
(y+5) Qy+7)=0

Either
y+5=0 or 2y+7=0
=7
y=-95 or y=—
2



_ . . L
Now putting these values of y 1 equation (i)

When y=-— S —7
When y= —
XN=T+y x=7+y
x=7+ (—5) -7
X=7+ [——J
2
X=7-5
xz?—l
2
14-7
X =
2
x=2 7
xX=—
2

Solution Set is (2,—5),(1,_—7j
2 2

8 222
Xy
Solution:
X+y =a-b ........... (1)
E_EZA cw—brzz
Xy Xy
ay—bx=2xy ............. (1)
From equation (1)
x=a-b-y ... (111)

Put it in equation (ii)
ay — bx = 2xy
ay—-b(a-b-y)= 2(a-b-y)y
ay — ba + b2 + by = 2ay — 2by — 2y?
2y2-2ay + ay + 2by + by + b? —ab=0
2y2 — ay + 3by + b?— ab=0
2y? —y (a—3b) + (b*—ab) =0

By using quadratic formula
a=2, b=-(a—-3b),c=(b2-ab)

—b+~b2=4ac

2a

—[~(a—3b)]+ \/r[—(_a ~3b)]2 —4(2)(b2—ab)

y= 2(2)

(a—-3b)+~Ja?+9b? — 6ab—8b? +8ab
4
(a—3b)tVa?+b2+2ab

4

y:

(a=3b)+./(a+b)
4
(a—3b)i(a+b)
4

y:

y:

A=3b— 4 —b a—3b+a+b
y: or y:——-
4 4
_ —4b or _ 2a-12b
" YTy

2(a—b)
y=

4
a—>b
2

y=-b or y=

Putting these values of y in equation (iii)

h =-b -
when y when y= a-b

x=a-b-y x=a-b-y

Xx=a-b-(-b) a-b
XxX=a—-b-

x=a-F+§

Y_2a~2b—a+b

Solution Set is {(a,—b).[a_h_”—-h]}

2 2



Q.5 X*+(y=-12=10
X*+y+dx=1

Solution:
X+ (y=12=10........... (1)
XE+yrrdx=1............ (11)
Subtracting equation (ii) from (1)
Aty +1-2y=10
Aty tdr=+]
—4x-2y+1=9
—4x-2y=9-1
—4x-2y=8
—2(2x+y)=8
8
= 2x+y=—
" -2
2x+y=—4
y= -4-2x ... (111)

Put in equation (ii)
x2+(—4-—2x)2+4x=1
x2+[—(4+ 2x):|2 +4x=1
X2+[16+4x2+16x]+4x=1
5x24+20x+16-1=0
Sx2+20x+15=0
5(x2+4x+3)=0

= X +4x+3=0 (-5+0)
x24+3x+x+3=0
x(x+3)+1(x+3)=0
(x+3)(x+1)=0

Either x+3=0 or x+1=0
x=-3 or x=-1

Putting these values of x in equation (ii1)

when x=-3 when x =-1
y:—442X }/=—4—2X
y=-4-2(-3) y=-4-2(-1)
y=-44+4+6 y=—4+2
y=2 y=-2

So, the solution Setis {(=3,2), (-1, -2))

Q6 (x+1)"+(y+1)" =5,(x+2)" +y*=5
Solution: (x+1)"+(y+1)"=5.......... (i)

(x+2)" +y* =5, (i)
From equation (i)
X2+ 1 +2x+y2+1+4+2y=5
X2+ y242x+2y+2 =5
X24+y242x+2y=3 .......... (111)
From equation (ii)
(x+2)2 +y* =5
xX2+4+4x+y2=5
x2+y?+4x=5-4
X2+ yi+d4x=1 ... (iv)
Subtracting equation (iv) from (iii)
X2+ Y24+ 2x+2y=3
+ xX2% y? +4x =*1

x=y-=l................ (v)
Put it in equation (iv)

(y=1)"+y*+4(y-1)=1
Y +1-2y+y +4y—4=1
2y2 42y -4+ -1 =0
2y’ +2y-4=0
2(y2+y—2)=0

= Y +y-2=0 (-2#0)
Y +y—2=0
Y +2y—y-2=0
y(y+2)-1(y+2)=0

(y+2)(y-1)=0
Either y+2=0 or y—1=0

y=-2 y=1
Putting these values of y in equation (v)
when y=-2 when y =1
Xx=y-1 X=y-1
x=-2-1 x=1-1
x=-3 x=0

So, the solution Setis ((=3,-2), (0, 1))



Q. 7 X: + 2_\'2 = 22
SX? +¥%=29
Solution:

REE2PF=DD o

2
IPHYB=IG e (i)
Multiplying equation (i) by “2” we have

~
~~
o
~—~

10242 y2=88 .ovvuss (iii)
Subtracting equation (i) from (1)
10x* + 29" =58
tx & 2yt =422
Ox2 =36
X =—
9
x2=4

Taking square root, we have
2 = 3
x = %2
= x==2 or x=2
Now putting these values of x in equation (i)

When x=-2 When x= 2

X2+ 2y2 =22 X2 + 2y2 =22

(=2)° +2y*=22 (2)"+2y*=22

4+2y* =22 4+2y* =22

2y =224 2y’ =22-4

2y* =18 2y* =18

, 18 , 18

¥ :7 y —7

y =9 y'=9

=5 y=13 = y=13
So, the solution set is {(iZ, i3)}

Q.8 4x*-5y*=6

3x*+y’' =14
Solution:

4x2—5y2 =3 J——

T £ y2 =14 .eecees

Multiplying equation (i) by 5 and add in equation (i)

4x* — 547 =6
152 + 547 =70
19x* = 76
76
xX=—
19
x’=4
— X=%2
Either x=2 or x=-2
Putting these values of x in equation (i1)
When x = 2, When x = -2
3(2) +y* =14 3(-2)" +y* =14
3(4)+y* =14 3(4)+y* =14
12+y* =14 12+y" =14
y =14-12 yr=la—=le
2.
y=+2 y=12

So the solution set is {(iZ, i\/i)}
Q.9 7x*-3y*=4

2x* +5y* =7

Solution:
(R i et —
2 HEY = )

Multiply equation (i) by 5 and equation (ii) by
3 and add them

35>~ 155 =20
6x* +155 =21

41x* = 41
T
41
xX = 1
XN = i\ﬁ
x = x|
Either x =1 or x= -1

Putting these values of x in equation (i)



When x = | When x = -1
T(1) =3y =4 7(-1)" =3y* =4
7-3y* =4 7(1)-3y* =4
=3V =427 7-3y% =
—37\” =-3 —3}}3 =4-17
=2 =3y =-3

bl _'..; 2 _-3

Vo= Y=
. -3
y:j\ﬁ :\,:2:1

y=xI y=x=1

So the solution set is {(+ 1, 1)}
Q.10 x*+2y*=3
X* +dxy-5y2 =0

Solution:
X +2y° =3 (i)
X +4xy-5y =0 ——(ii)

Factorizing equation (ii) we get
X +dxy-5y"=0
X +5xy—xy-5y" =0
x(x+5y)=y(x+5y)=0
(x+5y)():~y)=0
Either x+5y=0 or x—y=0
x=-5y — (iii) x=y—{(iv)
Putting these values of x in equation (1)

When x = -5y When x =y
(=5y) +2y* =3 | y*+2(y?)=3
25y* +2y* =3 3y =
27y’ =3 yzzé
;3 3
Y yi=1
= y=+1
9 bz:—], or y=1|
l
=+ |-
7Ty
I
=+=
7773
| 1 ~1
'y =— 0T =
R

Putting the value of y = i'g in equation (111)

1 —
Wheny = — Wheny = —
773 73
X =-3y x =-35y
-1
-5 5
X =— X =—
3 3
Now putting the values of y=% lin equation (iv)
X=y

Wheny=1 thenx=1
Wheny =~1 then x = -1

_ . . S-1Y(-51
lut tis {(-1.—- = — ==
Solution Set is {( 1, 1],(1,]),(3, 3 J( ; %J}

Q.11 3x*-y*=26

3x*—5xy-12y* =0

Solution:
3x* —y* =26 (1)
3x* =5xy—=12y* =0 ——— (ii)

Factorizing equation (ii)
3x* —5xy—12y* =0
3x* =9xy+4xy—12y* =0
3x(x—-3y)+4y(x-=3y)=0
(x=3y)(3x+4y)=0

Either
x=3y=0 or 3x+4y=0
x=3y ——(iii)) 3x=(-4y)
-4y
x=——_.(v
3 (iv)

From equation (iii) putting the value of x in equation (i)
3(3y) -2 =26
3(9)?)2 -y =26
27y =y =26
26y* =26
y' =1
y==I
y=1or y=-1



Putting these value of y In equation (iii)

Wheny =1
X

I

5
RAY

3(1)

X

I
(U]

X

(x5, ¥)=(3.1)

From equation (iv) putting the values of x in equation (i)

3(—_4-"
3

Wheny =-1
x=3y
x=3(-1)
x=-3

(. y)=(=3,-1)

]—y2=26

Q.12 x*+xy=5——(i)

yiexy=3

(i)

Multiply equation (i) by 3 and equation (ii) by
5 and subtract them

3x* +3xy =15
+5xy+5y° =-15

3x2—2xy—5y" =0
3x2=5xy+3xy—5y° =0
x(3x=5y)+y(3x-5y)=0

307 2 o6
4 2 _ 2
2By 9y 96
9
39y* =26%9
’ 39
¥y =6
= y= +J6
y = \/6 or y = —\/6
Putting these values of y in equation (iv)
When y = J6 Wheny:—\/g
—4y —4y
T3 3
ol (=)
3 xr= 3
—4+/6
(x,7) [J’JEJ x=f‘£
3 3
46
(LY)=ff;ﬂ— 6]

So, the Solution set is

|

s 455 -5)

Either (3x=5y)(x+y)=0

3x-5y=0 or x+y=0

3x=5y or x=—y| ...(1v)
Sy

= iii

3 (ii1)

From equation (iv) put y = —x in equation (1)
) _

(=y) +(=y)y=5

y?. _ yZ — 5

0#5

Impossible

5
Now from equation (iii) put x = ?yin equation (i)

2
Sy | LSy
== | +=x
[3] 3007
2 2
25y +5_y__=5
9 3
Multiply by 9
25)"2 2

9%
9

25y* +15y* =45
40y* =45
2B

+9x5; =0x%5



32
2

4><2
v\r
y=—" or y=—0
' 7f T2
Now putting the value of y in equation (iii)
-3
When y=—+ When y=——
22 "7
5 _
Then x=—=x _,'a(__ Thenx:ix _j
3 22 2 22
.‘C:—D'_' x:-i
22 22
[ 5 3 j -5 -3
23272V2 (2\5’2\5]

Solution set is { 2\5/5 ’ 2?/5}( 2_\/55 ’ 2?5]}

Q.13 x*-2xy=7

xy +3y* =2

Solution:
X =2xy=T—()
w+3y =2 (i1)

Multiplying equation (i) by 2 and equation (ii)
by 7 and subtracting them, we get

2x" —4dxy =/1/Af

+7xy +21y* = }4

2% =1lxy=21y* =0
2x> —14xy+3xy—21y* =0
2x(x=Ty)+3y(x=7y)=0
(x=7y)(2x+3y)=0

Either x—7y=0 or 2x+3y=0
x=Ty (iii) or 2x=-3y
or x=— (iv)
7 y

From equation (iii) Put x = 7y in equation (i)

(7y) =2(7y)y=17

49y —14y* =7
35y’ =7
21
Y 3
1
’ ﬁs
B f
Eithe L, y -
ither — or ==
G 55
Putting these values of y in equation (111)
1 _
When y=—= When :__
V=5 Y=
x=Ty
1 _
Then x=7 Then x=7| —
[ SJ (f]
= G
1 -7 -1
X, =l =y /=
() | E

From equation (iv) putting the value of x in equation (i)

22



Putting these values of y in equation (iv)

(Y“Y)z(‘@*%] (Y"Y)=(\E.—:/—§}
So, the Solution set is
FHGH3)




