EXERCISE 2.7

Solve the following simultaneous equations.
Q1 x+y=5

Nm2y =0

Solution:
_XHyY =5 i) ~
X2y 4 =0 ... (11)
From equation (i) o
X+y=3
X=>5-y

Put it in equation (ii)
O-yP-2y-14=0
D+y2-10y-2y-14=0
v - 12y +11=0
V- lly-y+11=0
yly=1D-1(y-11)=0
(y-1D(y-1)=0

Either y—11=0 or y-1=0

y=11 or y=1
Putting the values of yineq .....(1)
When y=11 When y=1
X+y=5 X+y=35
X+11=5 X+1=5
x=5-11 x=5-1
X=-6 x=4

Solution Setis {(=6,11), (4, 1)}
Q.2 3x-2y=1
X4+xy—-y*=1

Solution:
3x=2y=1 ... (1)
XXy —y2= 1 ... (11)
From equation (1)
3x =1+ 2y
T (iif)
3

Put it in equation (i1)

[+2y ) (l+2yj ,
+ -y =1
( 3 J 3 )

I+4y2+4y+y+2y2_
9 3
Multiplying by ‘9” on both sides we have
Av2Ldy 3 - )2
;/(1«1;2 Hdy) ;/());2} ) _ oy = x|

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

y2+7y-8=0
y2+8y-y-8=0
yy +8) -1y +8)=0
(y+8)(y-1)=0

Either
y +8=0 or y-1=0
y=-28 or y =1
Putting these values in equation (iii)
when y=-38 when y =1
) 2y
. 1+2y ‘= 1+2y
3 3
1+2(-8 1+2(1
_1:2(-8) 1420
3
1-16 1+2
X=— G
3 3
x= _—15 = —5 X = E :1
3 3
Solution Set is {(—5,—8),(1,1)}
Q.3 x-y=7
5
2.5,
XY
Solution:
X—=y=7 .......... (1)
2 5
———=2 . (i1)
Xy
Multiplying equation (ii) by “xy” we have
2y =5X =2Xy....... (111)
From equation (i)
x=7+y

Put it in equation (1i1)
2y=50+y)=20T+y)y
2y =35 -5y = 14y + 2y2

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

Either

y+5=0 or 2y+7=0

-7
:-—5 . = —
Y Ol \ >



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

When y=-3 -7
’ When y= —
2
\:/F_\' x:7+y
N=T7+(-3) _
X = 7+[—7j
2
X=7-35
x:7—Z
2
14 -7
X =
2
X=2 7
X=—
2

Solution Setis {(2,-5), (Zi]
2 2

Q.4 x+y=a-b
a b

———=2
Xy
Solution:
X+y =a-b ........... (1)
ﬁ—é_, ay—bx_2
X oy Xy
ay—bx=2xy ............. (11)
From equation (1)
X=a-b-y ... (1i1)

Put it in equation (11)
ay — bx = 2xy
ay—bla-b-y)= 2a-b-y)y
ay — ba + b2+ by = 2ay — 2by - 2y?
2y2-2ay + ay + 2by + by + b? — ab=0
2y? —ay + 3by + b’ ab=0
2y —y (a—3b) + (b*—ab) =10

By using quadratic formula
a=2, b=—(a—3b),c=(b>—ab)
_ =bEb?2—4ac

-V -
2a

—[—(a—3b)Ji\/[—(a—3b)]2 —4(2)(h2—ab

y= 2(2)

(a—3b)+Ja?+9b2—6ab —8b2 +8ab
y= .
(a—Sb)i\/a2+b2+2(lb

4

y:

2

(a=3b)x/(a+b)
4
(a=3b)%(a+b)
4

~
I

Y

A-3b—4 —b a-3b+a+b
y= Z y= "

y:— or y:

_ 2(a—Db)

)7

4
a—>b

y=-b or y=

Putting these values of y in equation (iii)

h =—b _
when -y when y = a-b

0

x=a-b-y x=a-b-y
x=a-b - (-b) a->b

x=aq-b-

x=a-K+§

2a-2b—a+)

2
X =a a—>b
=
2
. . . a-b a-=» 1
Solution Setis {(a.—b),( . )
20 2



Q.3 X+(y-12=10
X+ yri+dx=1

Solution:
X (y-12=10........ (1)
XHyidx=1 (11)

Subtracting equation (11) from (1)
A4y -2y =10
P S G R

—4x-2y+1=9
—4x-2y=9-1
—4x-2y=8§

-2(2x+y)=8

~—

— 2x+y:—82—

2x+y=—4
y=—4-2x ... (ii1)
Put in equation (ii)

x2~i-(—4—2)c)2 +4x=1

x2+[—(4+2x)]2+4x:1
X2+[16+4x2+16x]+4x=1
5x2+20x+16-1=0
5x2+20x+15=0
5(x2+4x+3)=0

= x’+4x+3=0 (-5#0)
x2+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 (i11)

when x=-3 when x =-1
y=-4-2x y=-4-2x
y=—4-2(-3) y=—4-2(-1)
y=—4+6 y=—-4+2
y=2 y=-12

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

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

Solution: (x+l)2+(y+l) =5........ (i)

(x+2) +y* =5 (i)
From equation (i)
X2+ 1 +2x+y2+14+2y=5
X2+ y242x4+2y+2 =5
X2+y2+2x+2y=3 ... (111)
From equation (i1)
(x+2) +y* =5
X2 +4+4x+y2=5
X2+ y2+4x=5-4
X2+ y24+4x=1 ... (1v)
Subtracting equation (iv) from (iii)
X2+ y2+2x+2y=3
+ X2k y24dx =%l
=2x+2y=2
-2(x—-y)=2

x—y=2
Y -2
x—y=-1
Put it in equation (iv)
(y—l)2+)72+4(y—1):l

Y+1=2y+y*+dy—4=1
2y242y—4+1 -1 =0

A

2y’ +2y—-4=0
2(y*+y-2)=0

= Y 4+y-2=0 (- 2#0)
y+y-2=0

y2+2y—y—2:()
y(y+2)—1(y+2)=0

(y+2)(y-1)=0
Either y+2=0 or y—=1=0

y = —2 y =
Putting these values of y in equation (v)
when y=-2 when y =]

X=y-1 X=y-1

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

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



Q.7 +2y2=22
SXP+yi=29
Solution:
NTH2yr=22 (1)
SXE4+y2=20 (11)
Multiplying equation (ii) by *2” we have
[Ox2+2y2=58 ... . (111)

Subtracting equation (i) from (iii)
10x" + 257 =58

T £ 2% =122

02 =36
, 36
X =—
9
xt=4

Taking square root, we have

c -

x = x2
= 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=122
(-2)"+2y* =22 (2)" +2y* =22
4+2y° =22 4+2y* =22
2y’ =22-4 2y’ =22-4
2y =18 2y* =18

» 18 , 18

Y :7 y —7
y =9 y =9
= y=13 = y=13

So, the solution set is {(i2, i3)}

Q.8 4x’*-5y*=6
3x*+y' =14

Solution:
4 59" =6 ceeriiiinianen (i)
34y =14 (ii)

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

4x* — =6
15x° + 557 =70
19x* = 76
_76
19
x*=4
= x=x2
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 y =14-12
y2 =2 y =2
y=12 y=+2

So the solution set 1s {(i2,i\/§)}
Q.9 Ix*L3yi=4

2x* + 5y =7

Solution:
Tx* =3y’ =4 i)
2x° +5y* =7 (ii)

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

35 - 155 =20

6x + yz=21

41x* = 41
coo 4
41
XX o= 1
X = i\ﬁ
x = =+l
Either x =1 or x= -1

Putting these values of x in equation (1)



When x = | When x = -1
T =3y =4 7(=1) =3y =4
T—3y =4 7(1)=3y" =4
—3\‘:4—7 T-3y" =4
=3y =23 -3y =4-7
V= —i’ ~3y* =-3

=3 N
vo=1 Y
\:i\/I y _13

v =] y ==l

So the solution set is {(+ 1,+ 1))
Q.10 x*+2y*=3

X +dxy-5y* =0
Solution:

X +2y'=3 (1)
X +dxy =5y’ =0 ——— (ii)
Factorizing equation (i1) we get
X +dxy—=5y' =0
X+ S5xy—xy-5y° =0
x(x+5y)=y(x+5y)=0
(x+5y)(x=y)=0
Either x+5y=0 or x—y=0
x=-5y — (111) x=y—(1v)
Putting these values of x in equation (1)

When x = -5y Whenx =y
(=5y) +2y*=3 | ¥y +2(y*)=3
25y* +2y* =3 3y* =3

27y’ = 3

7y 33 yzzg

Y =7 yi=1

yzzl \:i\/l_
9 y=-1, or y =
y==% L

9

y:+l
c 3
o ~1
Jy:— or y—?

Putting the value of y = igm equation (111)

| -1
Wheny = — Wheny = —
73 Y73
X =-S5y X =-5y
) |-
3 3
-5 5
X=—-" X =—
3 3
Now putting the values of y==* lin equation (iv)
X=y

Wheny=1 thenx=1
Wheny=-1 thenx=-1

Solution Set is {(—1,—1),(1,1),(5,“—1),(_—5.1}
373 )037°3
Q.11 3x*-y*=26

3x*—5xy -12y* =0

Solution:
3x*—y* =26 (i)
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+4v=0

[ =3y (iii)

From equation (iii) putting the value of X in equation (i)

3(3y) - ¥ =26
3(9y) =y =26
27y =y =26
26y* =26

=1
Lan

v=1 o0r y=-I



Putting these value of y in equation (iin)

Q.12 X’ +xy=5——(i)
yi+xy=3 (ii)
Multiply equation (i) by 3 and equation (i1) by
5 and subtract them
3xP +3xy=15

+5xy+5y° =—15

Wheny =1 When y = -1
v=13v V=3

\‘:3\[) \23(—1)
=3 v=—3
(.\‘./\‘):(3,1) (\ v):(~3,—1)

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

y 2 ¢
3(‘“}"’) —y =26
D

3107 o
48y —9y° Y
0
3937 = 26%9
. 234
T 39

=6
= yzi\@ o \//1
y=6 or y=-J&

Putting these values of y in equation (1v)

Wheny = Jo6 When y = —J6
= Ly
3 3
—4-/6 ~4(-o)
r=— Y=
3 <3

3xt =2xy-5y" =0
3x? = Sxy+3xy =5y =0
x(3x=5y)+y(3x=5y)=0

Either

or

or

(3x—5y)(x+y):O

Xx+y=0

x=-y

L (1v)

Froin equation (iv) put y = —Xx 1n equation (1)

(=) +(=y)y=5

yi-y =5
0#5
[mpossible

5
Now from equation (ii1) put x = ?y in equation (i)

Sy : S5y
| +=Zxy=
(3] 37

25" Y
9 3
Multiply by 9

=5

9

2 2
><25} Sy

+9Ox—
3

25y +15y* =45
40y* =45
, 45

T

=9x%5



\/ 3-‘
=t
4+x2
3
V=t ——
» 22
3 -3
V= r =——
NG EREN
Now putting the value of y in equation (iii)
: 3 -3
When y=—> When y=——
202 NG
5 4 5 (-3
Theny=—x Thenx = —x| ——=
3 22 3 22
3 -5
X=—= x=——
242 242
l/ 503 j -5 -3
2V2 ' 2V2 ( 2722 J

Solution set is {( 2\5/52\3/5]( _\}552_\/35}}

Q.13 x*-2xy=7

xy +3y* =2

Solution:
X =2xy=T—— (i)
o+3yi=2 (ii)

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

:/nf N

i'/xyi?,lyz:,l/ﬁf -

2x° —4xy

2x —1lxy=21y> =0
25 —1dxy+3xy—21y" =0
2x(x—7y)+3y(x—7y)=0
(x—7y)(2x+3y):0

Either x—7y=0 or 2x+3y=0
=7y} (iii) or 2x=-3y
/ . _3 .
or xX=— L—(w)
F 2’

From equation (iii) Put x =7y in equation (1)

(Ty) ~2(7y)y=1

49y° — 14y’ =7
35y' =7

Putting thes

When y=—

21y* =28

-1

values of y in equation (iii)

-1

J5

When y =




o . L
Putting these values of y in equation (1v)

N
When v=-—"2

V3

-2
Wheny =—
| J3
. -3 2 3( -2
Then v = — Then x=-2| _=
2 L\FJ 2\ /3
.\f:—\/?ﬂ v\‘:\/g ’
/'/' -)
(x.y):t—\g, — J
J3

So. the Solution set is

(i De3)a3)

ample 1:%
multiplied by.9 less than twice the pumber is
104: Find the number.

Solution: Let the required number be x. Then
three less than the number =x - 3

and 9 less than twice the number = 2x — 9
According to the given condition, we have

(x=3)(2x-9)=104 o
2x7=9x-6x+27=104 O
2x3—15x+27-104=0 7
2x°=15x=77=0

Factorizing, we get
2x*=22x+7x=77=0
2x(x—ll)+7(x—ll):0
(2x+7)(x-11)=0

Either (2x+7)=0 or (x-11)=0

= X = . or x=11
2
7
X =—= md I'1 are the required numbers.

m The length of a rectangle is 4cm

more than its breadth. If the area of the
rectangle s 45cm?. Find its sides.

Solution: Let the breadth in cm be x.

Then the length in cm will be x + 4.

By the given condition

Thme less*than cer aip numhef

Rectangular area in cm?® = 45, that is,
x(x+4)=45
x*+4x—-45=0
X" +9x-5x—-45=0
x(x+9)-5(x+9)=0
(x+9)(x~5)=0
X+9=0 or x-5=0
x==-9 or x=5
If x=5,then x+4=5+4=9
(neglecting —ve value)
Thus the breadth is Scm and length is 9cm.
] The sum of the co-ordinates of a
point is 6 and the sum of their squares is 20.
Find the co-ordinates of the point.
Solutions: Let (x, y) be the co-ordinates of

the point. Then by the given conditions, we
have

X+y=6 ... (1)

XP 4y =20 (ii)
From equation (i)

y=0-X

Putting y =6 —x in equation (ii) we get
xz+(6—x)2 =20
X +364+x°-12x-20=0
2x*=12x+16=0  or
2(x*—6x+8)=0
x> —6x+8=0

(-2%0)
X*—4x-2x+8=0
X(x—-4)-2(x-4)=0
(x-4)(x-2)=0
Either x-4=0 or x—=2=0
x=4 or xX=2
Putting these values of x in equation (iii)
When x =4 When x =2
y=06-4=2 or y=0-2=4
y=2 or y=4
. the co-ordinates of the point are (4, 2) or (2. 4).



