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Solve the following simultaneous equations. Q2 3x-2y=1
Ql X+y=5 X2+Xy_y2:1
x*—2y-14=0 Solution: 3x—-2y=1 .. (i)

Solution: X+Yy=5
x*—2y-14=0
From eq. (i)
X+y=5
X=5-Yy
Put it in eq. (ii)

(5-y) -2y-14=0

25+’ ~10y -2y —14=0

y>—12y+11=0

y> 11y -y +11=0
y(y-11)-1(y-11)=0
(y-1)(y-11)=0
y-1=0 or y-11=0
y=1 or y=11

Putting the values of y in eq. (i)

y=1 y=11
X+y=95 X+y=95
X+1=5 X+11=5
x=5-1 x=5-11
X=4 X=-6

Solution set is {(—6,11),(4,1)}

XC+xy—-y*=1 .. (ii)
From eq. (i)
3x=1+2y

X:1+2y
3

Put it in eq. (ii)

1+2y Y (1+2y} )
— |+ —|y-y° =1
(B2 (22 y-y

2 2
1+4y +4y+y+2y _y2o1
9 3

Multiplying by ‘9" on both sides

9(1+4y*+4y) 9(y+2y?
105 +42) lrv2).
1+4y° +4y+3y+6y° —9y* =9
y>+7y—-8=0
y?+8y-y-8=0
y(y+8)-1(y+8)=0
(y+8)(y-1)=0

y+8=0 or y-1=0

y=-8 or y=1

Putting these values in eq. (iii)

y=-8 y=1
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Solution set is {(—5, —8),(1,1)}

Q3 x-y=7

2.5,

X y

Solution: xX—-y=7 ... (i)

«“. ”

Multiply eq. (ii) by “xy

2y -5x=2xy ... (iii)
From eq. (i)

X=7+Yy
Put it in eq. (iii)
2y-5(7+y)=2(7+y)y
2y—35-5y =14y + 2y’
y?+17y+35=0
2y? +10y+7y+35=0
2y(y+5)+7(y+5)=0

(y+5)(2y+7)=0
y+5=0 or 2y+7=0
y=-5 or 2y=-7

y=-5 or y=—

Now putting values of y in eq. (i)

—7
:—5 =
y y >
X=7+Yy X=7+Yy
x:7+05) X:7+(:Z]
Xx=7-5 x=7-1
2
(=D x=4=7
2
X=2 X:Z
2
Solution set is {(2,—5)(1,;7)}
2 2
Q4 x+y=a-b
ab_,
Xy

Solution: X+y=a-b ...(i)

ab_, i

Xy
Multiplying eq. (ii) by “xy”
ay—bx=2xy .. (iii)

From equation (i)

Put it in equation (ii)
ay —bx=2xy

ay-b(a-b-y)=2(a-b-y)y
ay —ba+b’ +by = 2a - 2by — 2y?

2y? +2ay +ay + 2by + by +b* —ab =0

2y? —ay+3by+b*—ab=0
2y? —y(a—3b)+(b*—ab) =0

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

—b++/b* -4ac
y:
2a
:—{—(a—&ﬂ}iJﬂ{a—Bbﬂz—4(Zﬂb2—ab)
y 2(2)
_ (a—3b)++/a? +9b* —6ab—8b* +8ab
- 4
y_(a—Sb)i\/a2+b2+2ab
- 4
(a-3b)*/(a+b)’
y:
4
_(a-3b)£(a+b)
- 4
a-3b-a-b a-3b+a+b
=— o y=—————
4 4
_—4b or _2a-2b
Y= =3
2(a—b)
:—b =
y or 'y 2
a-b
:—b e
y or 'y >

Putting the values of y in eq. (iii)

a-b
=—b -
y y==
X=a-b-y X=a-b-y
x=a—-b—(-b) x:a—b—(aT_bj
X=a-b+b X:w

a
X=a X=——-

-b
2
Solution set is {(a'_b)’(aT_b’aT_bj}

Q.5 ﬁ+(y—32:10

X +y>+4x=1

Solution: X2+(y—1)2=10 (i)

XC+y?+4x=1 .. (ii)
Subtracting eq. (ii) from (i)

X*+y*+1-2y =10
+ x°+y? +4x=1
1-2y-4x=9
—-4x-2y=9-1
—-4x-2y =38
-2(2x+y)=8

8
2x+y:—§
2X+y=-4

y=—4-2x .. (iii)
Put in eq. (ii)
x2+(—4—2x)?+4x:1
x2+[—(4+2x)T-+4x:1
X* +[16+4x" +16x |+ 4x =1
5x* + 20x+16-1=0
5x* +20x+15=0
5(x?+4x+3)=0
X’ +4x+3=0  (~'5=0)
X* +3x+x+3=0
X(x+3)+1(x+3)=0
(x+3)(x+1)=0
X+3=0 or x+1=0
x=-3 or x=-1
Putting the values of x in eq. (iii)
x=-3 x=-1

y=-4-2x y=-4-2x

y=—4-2(-3) y=—4-2(-1)
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y=—4+6 y=—4+2
=2

Solution set is {(—3,2 ,(—1,—2)}

Q.6 (x+1)2 +(y+1)2 =5
(x+ 2)2 +y*=5
Solution: (x+1)2+(y+1)2 =5 ...()

(x+2)2+y2:5 ..... (ii)
From eq. (i)

X2 +142X+ Yy  +1+2y =5
X°+y2+2Xx+2y+2=5

X2+ y?+2x+2y=5-2

X+y +2x+2y=3 . (iif)
From eq. (ii)

(x+2)2+y2 =5

X +4+4x+y° =5

X +y°+4x=5-4
X +y?+4x=1 cend(iV)
Subtracting eq. (iv) from (iii)

X +y +2x+2y=3
+x*+y® +4x =+1

—-2X+2y=2
-2(x-y)=2

x—y—i
-2

Putitin eq. (iv)

(y-1) +y*+4(y-1)=1
Yy +1-2y+y’ +4y-4=1
2y? +2y—4+1-1=0
2y?+2y—-4=0
2(y*+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
y+2=0 or y-1=0
y=-2 or y=1

Putting the values of y in eq. (v)

y=-2 y=1
x=y-1 Xx=y-1
Xx=-2-1 x=1-1
X=-3 x=0

Solution set is {(—3, —2),(0,1)}

Q.7 X*+2y°=22

5x% +y? =29
Solution: X°+2y*=22 ... 0]
5X*+y*=29 .. (i)

Multiplying eq. (ii) by 2’
10x*+2y* =58 .. (iii)
Subtracting eq. (i) from eq. (iii)
10x* +2y* =58
+ xXP42y° =22
9x? =36
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x2 =0
9

x> =4
Taking square root on both sides
Jxt =4

X =32
=>Xx=-2 or x=2
Putting the values of x in eq. (i)
X=-2 X=2
x> +2y* =22 X*+2y* =22
(-2)"+2y* =22 (2)° +2y*=22

442y? =22 442y° =22
2y’ =18 2y* =18

. _18 . _18

y = > Y¥r >

y* =9 y* =9
=53

Solution set is {(J_rZ, J_rB)}

N

19
x> =4
Taking square root on both sides
NN
X=%2
=X=-2 or x=2
Putting the values of x in eq. (ii)
X=-2 X=2
X +y*=14 X +y*=14
3(—2)2 +y* =14 3(2)2 +y° =14
3(4)+ y’ =14 3(4)+ y’ =14
12+y* =14 12+y* =14

y? =14-12 y?=14-12
y2=2 y2=2
y=+2 y=+2

Solution set is {(iZ,ix/E)}

Q.8 4x*—-5y° =6

X +y’ =14
Solution: 4x°*-5y*=6 .. M
X +y* =14 .. (ii)

Multiplying eq. (ii) by ‘5’
15x* +5y* =70 ... (iii)
Adding equation (i) and (iii)
4x* -5y* =6
15x* +5y* =70
19x° =76

Q.9 7x*=3y*=4

2x* +5y* =7
Solution: 7x*—-3y*=4 .. M
2x°+5y* =7 ... (i)

Multiply eq. (i) by 5
3Bx*-15y* =20 .. (iii)
Adding equation (ii) and (iii)
35x? —15y* =20
6x* +15y* =21
41x* =41
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x2=ﬂ X+5y=0 x—y=0
41 X=-by ... (iii) X=Y ... (iv)
x> =1 Putting value of x in eq. (i)
X =+/1 X =-by X=y
X==1 (—5y)2+2y2:3 y)2+2y2:3
x=1 or x=-1 25y% +2y? =3 y>+2y*=3
Putting the values of x in eq. (i) 27y* =3 3y’ =
x=1 x=-1 y2:i y2:§
2 2 2 2 27 3
7x° -3y =4 7x° -3y =4
2 2 y2=1 y> =1
7(1)-3y*=4 7(-1) -3y*=4 9
2 _ 2 _
7(1)—3y =4 7(1)—3y =4 y=+ 1 y=+1
7-3y* =4 7-3y* =4 9
-3y?=4-7 -3y*=4-7 y:i% y=1 or y=-1
—3y*=-3 -3y*=-3 1 1
o3 o3 SEE R Y
-3 -3
y? =1 y?=1 Putting values of y:i%in eq. (iii)
1 -1
=41 ==1 == =—
y y y 3 y 3
Solution set is {(J_rl,irl)} X=-3Yy X=-3Yy
1 -1
) ) X=-5|= X=-5 —
Q10 X" +2y°=3 (3) (3}
-5 5
x?+4xy—-5y* =0 X=— X==
y—oy 3 3
Solution: x*+2y*=3 .. M _ ) )
Now putting values of Yy =1 ineq. (iv)
2 2 _ P
X“+4xy-5y°=0 .. (ii) y=1 y=-1
Factorizing eq. (ii) X=Y X=y
x> +4xy—5y* =0 x=1  [x=-1
X* +5xy —xy —5y* =0 Solution set is
K(x+5y) =y (x+5y) =0 03523
5 3 :0 1 ) el ) 31 3 k) 3 ’3
(x+5y)(x=y)
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Q11 3x*-y° =26

3x* —5xy —12y* =0
Solution: 3x°—-y*=26 .. M

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

x-3y=0 3x+4y=0
x=0+3y 3x=-4y
x=3y ....(iii) x=% ..... (iv)

Putting value of x in eq. (i) from eq. (iii)

3(3y)" - y* =26
3(9y) - y* =26

27y> —y* =26
26y* =26

, 26

:%

y* =

y=+1

y=1 o y=-1

Putting the value of y in eq. (iii)

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

(xy)=(31) (xy)=(-3-1)

Putting the value of x in eq. (iv) from eq. (i)

{23)-r-

16y?

3x —y? =26

48y? -9y°
9

=26

39y? = 26x9
, 234
YY)

y’ =6

y =16

Putting the value of y in eq. (iv)

y=+6 y=—6
x = =Y x = =Y
T3 T3
46 ()

3 3

~4\/6 a6
“’”{T’ﬁ] =3

(X,y){if,%j (x,y)z(ﬂ,_

Solution set is

sl .5) 8]

Q.12 x*+xy=5
Yy +xy=3
Solution: X*+Xxy=5 ... (1)

yo4+xy=3 .. (i)
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Multiply eq. (i) by ‘3’ and eq. (ii) by ‘5’
3 +3xy=15 ... (i)
5y?+5xy=15 ... (iv)

Subtracting eq. (iv) from eq. (iii)

3x% +3xy =15
+5xy+5y* =-15
3x* —2xy—-5y* =0

3x% —5xy +3xy —5y* =0
X(3x—5y)+y(3x—-5y)=0
(3x-5y)(x+y)=0
3x-5y=0 X+y=0

3x =5y X==Yy ... (vi)
=

X=— ... %
3 (v)

From eq. (vi) put y=-x in eq. (i)
X +xy=5

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

y2 _ y2 — 5

0=5 impossible

Now from eq. (v) put X = S?y in eq. (i)

2
(x=5—yj +5—y><y=5
3 3

2 2
259" 5y
9 3

Multiplying both sides by 9

5

2

2
9><25y +9><5L:9><5

25y% +15y? =45
40y? =45

2 _ 4 2_9
Y =20 '3
9 2
y \/; y 4x2
3
=
y 22
= 3 = -3
22 2.2
Now putting the value of y in eq. (v)
w2y w2y
3 3
= 3 g -3
2.2 22
SN R PENEY
3 22 3 (22
y_ 5 -
22 22
_(L ij X_(—_5—_3
22" 22 22 " 22

Solution set is

\_ﬁ/_J

{(235 2%](2_% z_ﬁj

Q.13 X*-2xy=7

Xy +3y*> =2
Solution: X*—2xy=7 ... 0]
Xy+3y°=2 ... (i)

Multiplying eq. (i) by 2 and eq. (ii) by 7
2x* —4xy =14 ... (i)
Txy+21y* =14 ... (iv)

Subtract eq. (iv) from eq. (iii)

Written by Amir shehzad 0343-4443214 m



2x% —4xy =14
+7xy £ 21y?2=-14

2x% —11xy -21y* =0

2x% —14xy +3xy —21y* =0
2x(x—=T7y)+3y(x—-7y)=
(x—=7y)(2x+3y) =

X=7y=0 2Xx+3y =0
X="7y 2X =-3y
X=7y ..(V) X =% (Vi)

Put x=7y in eq. (i)

(7y)' -2(7y)y=7

49y? —14y* =7
v
35y? =7 2=
y = 35
, 1 1
= — = \V=+—
y'=2 V=t g
gL,
V5 J5
Putting values of y in eq. (v)
X=71y X=7Yy
oL yo_L
V5 V5
1 1
X=7| — X=7| ——
( 5] ( Jgj
. ——
V5 V5
7 1 -7 -1
Xl = 7= X! = —7=y7=
)-{FE) EF

From eq. (vi) put value of x in eq. (i)

EOREDS

gy2+3y2 =7

4
9y* +12y* =28
21y2:28
2_28 2 _4
TR
3 3
2,2
3 V3
Putting values of y in eq. (vi)
2 i
5 N
X:ﬁ[i} w3 _j
2B 23
X=—\/§ x=\/§
2
X! = _\/§1_ =
=[-8z ) 0[]

Solution set is

F#F325)#3)
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