Linear Equations in Two Variables

Exercise 5:

Solution 1:

(1) %x+_§y+%=0jsalmea‘ equaticnin two variakles,

Itisinthe formax+by+c=0.

(2) §+2v—1 =0 s not alinear equation in two vanables as the index of xin
X

the first termis - 1.
If written as 3 +2xy-x =0, it contains a term having xy.

(3 % ;=3isal'rnear equation in two varigbles,
It can bewitteninthe fomax +by +c=0

(4 % + §=% is not alinea equaticn in bwo variables as the index of x as

vwell asyis -1
If written as 6x + By = xy, it contans a terrm having xy.

(5) v+ 3 =0is alinea equaticn in two vansbles,
It can be written in the formax +by +c =0

(6) 2x-5=0isalinea equaticn in two varibles,

It can be writtenin the formax + by +c=0

Solution 2(1):

The given equation is g +y =6

H —_ —5
. ¥y=6 5
0
Forx=0,y=6-= = 6.
2
So (0, 6)is the solution of % +y =6
1

Forx=1,v=6—§=12—1= 11

So (1, 11)is the solution of g +y =6

Forx=4,y=6—g=6—2=4

So(4, 4) is the solution of % +y =6,
Thus, (0, 6), (1, 11) and (4, 4) are three distinct solutions

4
| =6,
02+y 6
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Solution 2(2):

The given equation is x +% =9,

% =9-x%
Loy =3(9-x%)

Forx=0,vyv=39-0)=27.
So (0, 27) is the solution oFx+% =q
Forx=1,v=3(9-1)=24

So, (1, 24) is the solution of x+ £ =9,

L=

Forx =-1,y = 3[9-{-1]]= 30
So (- 1,30) is the solution ofx+% =9
Thus, (0, 27), (1, 24) and (- 1, 30) are three distinct

scutions of x + -;—= =}
Solution 2(3):

The equationisx +y-1 = 0

Ly =1-x

Forx=0,y=1-0=1

So (0, 1)is the soluton of x +y-1 = 0,

Forx=1,y=1-1=0

So (1, 0)isthe solution of x + y=-1 = O

Forx=-1 y=1-(-1)=1+1=2

So (-1, 2)is the solutionof x + y=-1 = 0.

Thus, (0, 1), (1, 0) and (- 1,2) are three distinct solutions of x + y-1=0.

Solution 2(4):

The given equation is x-y + 1 = 0,

X+ 1l=vy

Sy =x+1

Forx=0,y=0+1=1

5 (0, 1)isthe soluion of x -y 4+ 1=0

Forx=1,y=1+1=2

o (1, 2)isthe solution of x-yv + 1=0

Forx=-1,y=(-1) + 1=0

- (-1, 0)isthe soluton of x +yv-1 = 0O

Thus, (0, 1), (1, 2)and (-1, 0) are three distinct solutions of x—-y + 1= 0.



Solution 2(5):

The given equation is 2x + 3y = 6,
B
3
Forx =0,y = 6—_5(0} =2

So, (0, 2) is the solution of 2x + 3y = 6,

Forx=1,y = —6—2:1)=ﬂ
3 3

So, [1, g] is the solution of 2x + 3y = 6,
6-2(2) 2

3 3
So, (2, %J is the solution of 2x + 3y = 6.

Forx =2,y =

Thus, (0, 2}, [1, %] and (2, %] are three distinct sdutions of 2x + 3y = 6.

Solution 2(6):

The given equation is 3x-5y-15=0.

. 3%-15 =5y
= =15
S5
» = A0)-15 _-15_
Forx =0,y < = 3
So (0, -3)is the solution of 3x -5y -15=0
B 35)-15 0
For x 5,\;——5 =§—O

So (5, 0)is the solution of 3x-5y-15 =0.
3(-5)-15 -30

F =-5 = L Sy A L

or X = G < 6

So(-5,-6)is the solution of 3x -5y -15 =0,
Thus, (0,-3), (5, 0)and ( -5, - &) are three distinct solutions of 3x -5y - 15 =0,

Solution 3(1):

Given,a =2k, b=5k, c=7k; k= 0and kR,
b-a=5k-2k =3k

c-b=7k-5k = 2k

Mow, (b-a, c-b) = (3k, 2k) is a solution of 2x + 3y = 10,
L 2(3k) + 3(2k) = 10

~ ek +6k =10

» 12k = 10



Solution 3(2):

Given, a=2k, b =5k, c=7k; k=0and k eR,
c-3a=7k-3(2k) =k
3b-2c =3(5k)-2(7k) = k.
Mow, (c=3a, 3b-2c)=(k, k)is a soluton of x + y=-3 =0,
- k+k-3=0
w2k =3

3

2

Solution 3(3):

Given,

a=2k,b=5k,c=7kand k#0and k € R.
c+b-5a=7k+5k—-5(2k) = 12k — 10k = 2k
c—b-a=7k-5k-2k=0

Now, (c + b —5a,c—b—a) °(2k, 0) is a solution of 2x + y—8 = 0.
2(2k)+0-8=0

4k =8

sk=2

Solution 3(4):

Given,a =2k, b=5k, c=7k; k=0 and k R,
a+b =2k +5k=7k

c+1=7k +1
Now, (8 + b, c+ 1)=(7k, 7k + 1) is a solution of v = 2x.
L Tk + 1 =27k)
. Tk + 1 = 14k
s 1=14k -7k
v =1
1
: k_'f

Solution 3(5):

Given,

a=2k,b=5k,c=7kandk#0and k € R.

2a+b-c—-2=2(2k) +5k— (7Tk) -2 =2k -2

3b +2a—-3c+2=3(5k) + 2(2k) — 3(7k) + 2 =-2k + 2 Now, (2a+b—-c—-2,3b + 2a—3c + 2)



°(2k -2, -2k

+2) is the point of intersection of the co-ordinate axes i.e. the origin (0, 0).
(2k — 2, -2k +2) = (0, 0)

s2k—2=0and-2k+2=0

~2k=2and 2k =2

[ Both the equations are identical, we consider only one equation (2k = 2)]
S 2k=2

Solution 4(1):

The given equation is x +y = 0.
.'.y:-x

Forx=0=y=0
Forx=2=y=-2
Forx=-2=y=-(-2)=2

Hence, the three solution of x + y = 0 can be given as (0, 0), (2, -2) and (-2, 2).

Now, plot the points (0, 0), (2, -2) and (-2, 2).
Draw the line passing through them to get the graph of x + y = 0.
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The graph of x + y = 0 intersects both the axes at (0, 0).
Solution 4(2):
The given equation is x —y = 0.

.‘.y:x
Forx=0=y=0

fveul

x..h,rao_.



Forx=2=y=2

Forx=-2=y=-2

Hence, three solution of x —y = 0 can be given as (0, 0), (2, 2) and (-2, -2).

Now, plot the points (0, 0), (2, 2) and (-2, -2) and draw the line passing through them to get
the graph of x —y = 0.

XK=y = =

(2,2)
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(-2,-2)

The graph of x —y = 0 intersects both the axes at (0, 0).

Solution 4(3):

The given equation is x +y = 2.

Ly=2-X

Forx=0=y=2-0=2

Forx=-1=y=2-(-1)=3

Forx=2=y=2-2=0

Hence, three solution of x + y = 2 can be given as (0, 2), (-1, 3) and (2, 0).

Now, plot the points (0, 2), (-1, 3) and (2, 0) and draw the line passing through them to get
the graph of x +y = 2.



= S

The graph of x + y = 2 intersects the X-axis at (2, 0) and the Y-axis at (0, 2).

Solution 4(4):

The given equation is x —y = 3.

S.X—=3= y

SLy=x-3

Forx=1=y=1-3=-2

Forx=2=y=2-3=-1

Forx=4=y=4-3=1

So, three solutions of x —y = 3 can be given as (1, -2), (2, -1) and (4, 1).
Now, plot the points (1, -2), (2, -1) and (4, 1).

Draw the line passing through them to get the graph of x —y = 3.



The graph of x —y = 3 intersects the X-axis at (3, 0) and the Y-axis at (0, -3).

Solution 4(5):

The given equationis 3x + 4y + 12 =0,

Loy = —~3x-12

- -3::12

Forx=0=y= ﬁ% = '._;E ==-3
me=-8=&y=w =%’=3
Forx=4q4=tye= w =i44=_,5

Mowy, plot the points (0, -3), (-8, 3} and (4, - &),
Craw the line passing through them to get the graph of 3x + 4y + 12 = 0.
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The graphof 3x + 4y + 12 = 0 intersects the X-axis al (-4, 0] and the Y-axis at (0, -3},



Solution 4(6):
The given equation is 3x-2y-6 = 0,

L3%-6 =2y

=3x—6
¥= 3

_ _3om-6 -6 S
Forx=0=vy= R Te 3
Forx-2¢v-x2;_6-0

; IA-4)-6 -18 3

For x = 4=>v-T-T- =

Hence, three solution of 3x - 2y -6 = 0 can be given as

(Df _3)1' (2a D) and (_ 45'_9)

Mow, plot the points (0, - 3), (2, 0) and ( - 4,-9).

Draw the line passing through them to get the graph of 3x -2y -6 =0,
II’.

3X-2y-6=0-

5
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The graph of 3x - 2y - 6 = 0 intersects the X-axis at (2, 0) and the Y-axis at (0, -3).



Solution 4(7):

x+2y-6=0
L 2y =6-3x
v=6—3><
' 2
6-3(0) s}
F =0, y= ——— ===3
or x y 5 5
Forx-*?ky—é’_s(z) Y g
2 2
= =—6_3(4)=£=—
Forx =4, vy 5 = 3

Hence, three solutions of 3x + 2y -6 = 0 can be given as (0, 3), (2, 0)and (4, -3).
We plot the points (O, 3), (2, 0) and (4, - 3) and draw the line

passing through them to get the graph of 3x + 2y - 6 =0,

-

X+-2y-6=0 -

The graph of 3x + 2y - 6 = 0 intersects the X-axis at (2, 0) and the Y-axis at (0, 3),




Solution 4(8):

3x-4y+ 12=0

. 3x + 12 = 4y
‘V=3X+12
4
Forx—D:)y=M_£_3
4 4

- =3d)+12 _ 24 _
Forx=4=vy Py 3 6

_ _3(-8)+ 12 -12
For x = 8:}\;-T—T— 3

So, three solutions of 3x - 4y + 12 = 0 can be given as (0, 3), (4, 6) and (- 8,-3)
Mow, plot the points (0, 3), (4, 6) and (- 8,-3) and draw the line passing through
them to get the graph of 3x -4y + 12 =0,

-

-

e
v
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In-4y+12=0

The graph of 3x - 4y + 12 = O intersects the X-axis at (-4, 0) and the Y-axis at (0,3).



Solution 4(9):

2xX+5=0
L2 =-5
X =2
2
Here, vis absentin the equation.

Then for ary value of v, the velue of x is—g dways.

Hence, three sdutions of 2¢ + 5= 0can be gven as[——g, 0], (—

rlen
oy
|
Ml e
|
M

J 5 = 5
Now, plot the paints ['i’ O], [——2, 2) and (— 54-2],
Craw the line passing thraugh themto get the greph of 2¢ +5=0,
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2%+5=0—= 4T
Y

The graph of 2x + 5 = 0 intersects the x-axis at

P
Milen

1 O]. It does not intersect

the y-axis as it is parallel to the y-axis,

Solution 4(10):

4y -8=0

L4y =8

Ly=2

But, x is absent in the equation.

So, for any value of x, the value of y is 2 always.

Three solution of 4y — 8 = 0 can be given as (0, 2), (-2, 2) and (2, 2).
Now, plot the points (0, 2), (-2, 2) and (2, 2).

Draw the line passing through them to get the graph of 4y — 8 = 0.



4y
4y -B=0
= J2.2) ,1(0:2) o2:2) -
0
=+
| . | . . 3
-3 3 -1 | F
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The graph of 4y — 8 = 0 intersects the yY-axis at (0, 2), but it does not intersect the X-

axis parallel to the X-axis.

Solution 5:

1. The given equation is 3x + 2 = -x + 10.
S3X+x=10-2
S4x =8
SX=2
To represent the solution in the Cartesian plane, x = 2 is taken as the linear equation x
+ 0y =2.
But, y is absent in the equation.
So, for any value of y, the value of x is always 2.
Then three solutions of the equation can be given as (2, 0), (2, -5) and (2, 2)
2. The given equationis 4y —3 =y + 6.

sS4y —-y=6+3
~3y=9
Ly =3
To represent the solution in the Cartesian plane, y = 3 is taken as the linear equation
Ox +y=3.

But, x is absent in the equation.

So, for any value of x, the value of y is always 3.

Then three solutions of the equation can be given as (0, 3), (2, 3) and (-3, 3)
3. The given equation is 2x + 3 = x — 1.

SL2X—=x=-1-3

SoX=-4

To represent the solution in the Cartesian plane, x = -4 is taken as the linear equation x



+ 0y =-4.
But, y is absent in the equation.
So, for any value of y, the value of x is always -4.
Then three solutions of the equation can be given as (-4, 3), (-4, 0) and (-4, -3).
4. The given equationis 3y + 3 =x—1.
L 3y—-2y=-3-2
Ly=-5
To represent the solution in the Cartesian plane, x = -5 is taken as the linear equation
Ox +y=-5.
But, y is absent in the equation.
So, for any value of x, the value of y is always -5. Then three solutions of the equation
can be given as (-4, -5), (0, -5) and (4, -5).

The geometric representation of all the above solutions. i.e. x=2,y=3,x=-4andy =-50n

the same number line is shown below:

(Te} &l i
TR [T
>
al T‘ 1 1 | I T ?‘ 1 |
BT TR T . T O . T T O
B -4-"a3-2"-1 0 1 2 3 4 %

For geometric representation of all the above solutions
in the same Cartesian plane, we plot the three ordered pairs (x, y) obtained for each of them
on the same graph paper and draw the line each passing through those three points.

= i’ *y k
b ¥ o= 2
- x = —4
ad
(-4,3) (-3,3) {0,3) (2.3) s, T
g (2,2)
I_
. (-4,0) ! L =
5 3 L 3 1 (2,0} 3 4 | "
A
(-4,-3) N
i |
L ¥ = —'5_
= (-4,-5) “1to,-5) (2,-5) (4,-5) 5
| |

Solution 6:

1. x=4
Here, y is absent in the equation.
So, for any value of y, the value of x is always 4.



Three solutions of x = 4 can be given as (4, 2), (4, 0) and (4, -2).
2.y=4

Here, x is absent in the equation.

So, for any value of x, the value of y is always 4.

Three solutions of y = 4 can be given as (2, 4), (0, 4) and (-2, 4).
3. x=-4

Here, y is absent in the equation.

So, for any value of y, the value of x is always 4.

Three solutions of x = -4 can be given as (-4, 2), (-4 , 0) and (-4, -2).
4. y=-4

Here, x is absent in the equation.

So, for any value of x, the value of y is -4 always.

Three solutions of y = -4 can be given as (2, -4), (0, -4) and (-2, -4).
5. y=x

Three solutions can be given as (2, 2), (0, 0) and (-2, -2).
6. y=-X

Three solutions can be given as (2, -2), (0, 0) and (-2, 2).

To draw the graph of all the above in R on the same graph paper, plot the three ordered
pairs (x, y) obtained for each of the lines on the same graph paper.
Draw a line each passing through those three points.

'y : '}
Xmd
y=Xx
- y=4 (-2,4) v('J.-i) (2.4) -
(-4,4) (4,9)
(-2,2) . !
(-4,2) = (2,2) (4,2)
L ]
x
s i L 4 s ! N L } . 3 ; s
4 4 (-4,0% 2 & 8,001 2 3 (4,0)% ]
4
-t 3
(-4,-2) (-2,-2) (2,-2} (4,-2)
- -+ -+ - 3
y=-4 (-4,-4) (-2,-4) (0,-4) (2,-4X4,-4)
- X = =4 1 Yo =X
Y .l Y

The points where these lines intersect each other are (0, 0), (4, 4), (-4, 4), (-4, -4) and (4, -4)



Solution 7:
(1) x+3y-6=0

y=6-x = v=6;x
Forx =0 :>y=?=g=2
Forx=3x>y=%=g=1
Forx=(-3)= y=76_(3_3) = g =3

So, the three sclutions of x+ 3y—-6=0can be given as (0, 2),(3, 1) and (-3, 3).
Now, plot the points (0, 2), (3, 1) and (-3 3).
Draw the line passing through them to get the graph of x + 3y -6 = 0.

(2) 2x-y=-5=0
L2%=-5=y = y=2x-5
Forx=0 = y=20)-5=-5
Forx=1=y=2(1)-5=-3
Forx=-1=vy=2(-1)-5=-7
So, the three solutions of 2x-y -5 = O can be given as(0,-5), (1,-3)and (-1,-7).
MNow, plot the points (0,-5), (1,-3)and (- 1,-7).
Draw the line passing through them to get the graph of 2x -y - 5= 0.

The point of intersection of linesx+ 3y-6=0and 2x-y-5=0is (3, 1).



Solution 8:
(1) 3x+2y =9

2y = 9-3x =y = 9_23X
9-31) 6
Forx=1=y= =— =3
! 5 3
S-3(3) 0
Forx=3=y= =_ =0
i g g
9-3(5) -6
Forx=5=y= =— =-3
f 2 2

So, three solutions of 3x + 2y = 9 can be given as (1, 3), (3, 0) and (5, - 3).
Now, plot the points (1, 3), (3, 0) and (5, -3).
Craw the line passing through them to get the graph of 3x + 2y = 9,

(2) x+4y =8

8- x
L 4y =8-x = =
y y=
Forx=0=y= 8;O=2
For x =4=y = L O P
4
For x =8 =y = ;8_::9. =0
4 4

So, three solutions of x + 4y = 8 can be given as(0, 2), (4, 1) and (8, Q).
Mow, plot the points (0, 2), (4, 1) and (8, 0).
Draw the line passing through them to get the graph of x + 4y =8,

From the graph it is cdear that [2, %Jisthepdnt of intersection.

Solution 9(1):

C.land Il

In the equation y = x, both the x-coordinate and the y-coordinate have the same sign. So the



points representing its solutions will lie in the Ist quadrant or the Ilird quadrant or coincide
with the origin.

Solution 9(2):

d. 1st, 2nd and 4th all

Line x + y = 2 passes through the points (2, 0) and (0, 2). Between these points the line
passes through the 1st quadrant and beyond those points, the line passes through the 2nd
guadrant on one side and the 4th quadrant on the other side.

Solution 9(3):

clland IV

fx+y=0=x=-y.

Here, the values of x and y will have the same numbers with opposite signs. Thus, all those
solutions will either be in the 11" quadrant or the M"quadrant.

Solution 9(4):

c.c=0
Origin i.e. (0, 0) is always solution of ax + by = 0 for any values of a and b. So the graph of
ax + by = c¢ passes through the origin if ¢ = 0.

Solution 9(5):

d. infinitely many solutions
A linear equation in two variables always has infinitely many solutions.

Solution 9(6):

c. 45

Given, x =2,y =5 is a solution of 5x + 7y —k = 0.
S 502)+76B)-k=0

L 10+35=k

S45 =k

S k=45

Solution 9(7):

b. =(5F - 160)

[l

g
F: -

(SJC + 32
5F = 9C + 160
SF-160 = 39C

i 1 -
Ci= 5 {5F - 160)



Solution 9(8):

b. 1(sF- 160)
5

9
L2104
F [5JC 32

5F = 9C + 160
5F-160 =9C

|
C = 3 (5F-160)

Solution 9(9):

9
-306 = =C
5
s
s 5 T i
*g
C =-34x5
C=-170

Solution 9(10):

c. lines through origin
The equation y = mx gives mx —y + 0 = 0 in standard form. Here, ¢ = 0, so the equationy =
mx represents lines through the origin for different values of m.

Solution 9(11):

c. parallel to X-axis
The graph of y = k (constant k # 0) is a line parallel to the X-axis.

Solution 9(12):

b. parallel to Y-axis
The graph of the equation x = k (constant k # 0) is a line parallel to the Y-axis.

Solution 9(13):

b. (-1, 3)

For (1, 2)
2x+3y=2(1)+3(2)=8=#7
For (-1, 3),
2x+3y=2(-1)+3(3)=7

For (-2, 5),
2x+3y=2(-2)+3(B)=11#7



For (-2, 4),
2x+3y=2(-2) +3(4)=8%#7
Thus, one of the solutions of the linear equation 2x + 3y = 7 is (-1, 3).

Solution 9(14):

a.x—-3=0
Linex—-3=0=x=3
The graph of x = k (constant k # 0) is a line parallel to the Y-axis.

Solution 9(15):

a.x+y=0
Inlinex+y=0we have,a=1,b=21andc=0.
The graph of ax + by + ¢ = 0 is a line passing through the originifa# 0, b #0 and ¢ = 0.

Exercise 5.1:

Solution 1:

Let the cost of a notebook be Rs. x and the cost of a pen be Rs. y.

Now, cost of a notebook = Twice the cost of a pen

SX=2 X y

X = 2y

Thus, x = 2y is the representation of the given statement in the form of a linear equation in
two variables.



Solution 2:

(1) The equation S5x = éy is a linear equation in two variables.
[t can be written as Sx -6y + 0= 0 in the standard form.
Here,a=5 b=-6 andc=0

(2) The equation y* = 3x is not a linear equation in two variables as the
exponent index of y is 2,

(3) The equation 7x = Ois a linear equation in two variables.
It can be written as 7x + Oy + 0 = 0 in the standard form.
Here,a=7, b=0and c= 0,

(4) The equation 6y - 4x = 3 is a linear equation in two variables,
It can be written as- 4x + 6y -3 = 0 in the standard form.
Here,a=-4 b=6and c=-3

{(5) The equation 3x + 4.5y = 8.2 is alinear equation in two variables,
It can be written as 3x + 4.5y - 8.2 = 0 in the standard form.,
Here,a =3, b=45andc= -82

(6) The equation vy - 3— 3=0is alinear equation in two variables.
It can be written as :45 + vy -3 =0in the standard form.

Here, a = —Ei ,b=1andc=-3.

(7) The equation 9x = 3 is a linear equation in two variables,

It can be written as 9x + Oy - 3 = 0 in thestandard form.
Here,a=9 b=0and c=-3.

(8) The equation 3x = 2y - 4 is a linear equation in two variables,
It can be written as 3x -2y + 4 = 0 in the standard form.
Here,a=3, b=-2andc=4.

(2) The equation v = 2x + 5is a linear equation in two variables.
It can be written as-2x + y-5 = 0in the standard form.
Here,a=-2,b=1andc=-5.

{10) The equation -gx + %v = 1is a linear equation in two variables,

It can be written as gx + %y— 1 = 0in thestandard form.

3 7
Here, a = 3 b= §,emdc— - 1.

(11) The equation 3y? + 2x = 2is not a linear equation in two variables
as the index of variable vy is 2.

{12) The equation %- g = 2 isnot a linear equation in two variables as the

degree of variable y is ( =1).



Exercise 5.2:

Solution 1(1):

The equation 2x = 3y + 5 gives,
L3y =2¢x-5

e 2x - 5
3
Forx=1,y = 2(1%"5 = -1
- (1,-1)is a solution of 2x = 3y + 5.
Forx=7,y=—2(7%_5 =3

. (7, 3)is asolution of 2x = 3y + 5.

Fm’x:lB}v—.—@:?

5 (13, 7)is a solution of 2x = 3y + 5.

Forx =16, vy = —2(163)_5 =9

» (16, 9) is a solution of 2x = 3y + 5.

Forx =19, y = ——2(193)‘ > =14

© So, (19, 11)is a solution of 2x =3y + 5.

Thus (1, —-1),(7, 3), (13, 7), (16, 9) and (19, 11) are five
different solutions of the equation 2x = 3y + 5,

Solution 1(2):

ty =9
s 9
-.v E
Sy = S
LY 5

But, x is absent in the given equation.

So, for any value of x, the value of v is always %

Forx=-2y= g
Forx=-1y = %
Forx =0y = g
Forx=1 vy = g
Forx=2,y = g

Therefore, |-2, 2 S 2 : [0; 2 i |4
2 2 2

3

] and (2,
2

are five different solutions of the equation 6y = 9.

3

d



Solution 2:
(1) 3x + 4y = 12
Forx =0=4y =12, ie. y=3
Fory=0=3x=12 i.e. x =4,
~ (0, 3)and (4, 0) are two solutions of 3x + 4y = 12,

(2) Sx-2y =0
Forx=0=0-2y =0, ie vy =0
Forx=2 =252)-2y=0,ie 2y =10i.e. y =5
Thus (0, 0) and (2, 5) are two sdutions of Sx-2y = 0.

(3)3x+5=0
L 3x==-5
T
N 3

But, v is absent in the given equation. So, for any value of vy,

the value of x is always [— g)

Thus [——g, 1) and [—g, 2] are bwo soluticns of 3x + 5 =0,

(4) mx+y =4
For, x=0=y =4

For, y=0=ax =4 j.ex =

Al

Thus, (0, 4) and [E, DJ are twio sdutions of mx + v = 4.
n

Solution 3(1):

The equation 3x - 2y = 3 can be written as

Ix-3 =2y
=3x-3
Y3

B _35)-3 12 _
Forx=5y= 5 --5—6
So, (5, 6) is a sdution of 3x-2y = 3.

_ _3(9)-3 24 _
Forx=9,y= 5 -3—12
So, (9, 12)isasolution of 3x -2y = 3.

_ _3(11)-3 30 _
Forx-ll,y——z 3—15

So, (11, 15) is a solution of 3x -2y = 3.

Thus, (5, 6), (9, 12) and (11, 15) are three elements of the
solution set of 3x -2y = 3,

Solution 3(2):

2x=4

LX=2

But y is absent in the given equation.

Hence, for any value of x, the value of y is always 2.

Thus, (2, 1), (2, 2) and (2, 3) are three elements of the solution set of 2x = 4.



Solution 3(3):

&y =15
=15
(=
-
Ly 5

But, x is absent in the given equation. Hence, for any value of x,

the value of v is always g

Thus, [-5, §} (U, E] and ( , §J are three elements of
2 2 2

the solution set of &y = 15,

Solution 3(4):

The equation 5x + 3y = 0 can be written as

Jy =-5x
"V:—Ex
h 3
-5 30
Farx =-6,y= —(-6)= =— =10
¥ 3( ) 3

So, (-6, 10)is a sclution of 5x + 3y = 0,
Forx=0,y= "3—5(03=O
So, (0, 0) is a solution of Sx + 3y = 0.

30

Forx =6,y = "3_5(6) =it D

So, (6,-10) is a solution of Sx + 3y =0,

Thus, (-6, 10), (0, 0) and (6, - 10) are three elements of the
sclution set of Sx + 3y =0,

Solution 3(5):

The equation 3x + 4y = 6 can be written as

4y = 6-3x
§ 6- 3x
B 4
6-3(-6) 24

F :—6; — il i R
or X v 71 )
So (-6, 6)is asolution of 3x + 4y = 6,
For)(:z’v.: ‘6_,.,2(_2)' =O
So (2, 0)isa solution of 3x + 4y =6,

_ _6-3(6) _-12 _
Forx =6,y = —z - - 3

So(6,-3)is a solution of 3x + 4y = 6.

Thus, (-6, 6), {2, 0)and (6, - 3)are three elements of the
sdution set of 3x + 4y = 6,



Solution 3(6):

The equation x + y = 0 can be written as

y ==X

Forx=-2,y=2

So, (-2, 2) is a solution of x +y = 0.

Forx=0,y=0

So, (0, 0) is a solution of x +y = 0.

Forx=2,y=-2

So (2, -2) is a solution of x +y = 0.

Thus (-2, 2), (0, 0) and (2, -2) are three elements of the solution set of x +y = 0.

Solution 3(7):

Forx=2,y=2

So(2, 2)is asolution of x-y =0,
Forx =-4,y=-4

So {—4,-4] is 8 solution of x-vy =0,
Forx=7,y=7

So(7,7)is asoluton of x-y =0,

Thus, (2, 2), {-4,-4) and (7, 7) are three elements of
the solution setof x -y = 0.

Solution 3(8):

The given equation 6x + 3y = 9 can be written as

3y = 9-6x

9 - bBx

.vﬁ—-g—n
Y= 3-2%

Forx=0,y=3-20)=3

So (0, 3)is a solution of 6x + 3y =9,
Forx=1,y=3-2(1)=1

So (1, 1)isa solution of 6x + 3y =9,
Forx=2y=3-2(2)=-1
So(2,-1)isasolution of 6x + 3y = 9,

Thus, {0, 3), (1, 1) and (2, - 1) are three elements of the
sdution set of 6x + 3y = 9.

Solution 4:

Option (3) is true.

3y = 2x + 7 is a linear equation in two variables and hence, it has infinitely many solutions.



Solution 5:

Equationis 2x-vy =5

(1) Takingx =3 andy = 1, we have
LHS =2x-y=2(3)-1=6-1=5=RH.S.
Thus, (3, 1) is a solution of the equation 2x -y = 5,

(2) Takingx =-2and vy =-9, we have
LHS =2x-y=2(-2)-(-9)=-4+9=5=RH.S,
Thus, (-2, - 9) is a solution of the equation 2x-y = 5.

(3) Takingx =0andy =5, we have
LH.S, =2x-y =2(0)-5=-5=R.H.S.
Thus, (0, 5) is not a sclution of the eguation 2x - vy

I
n

(4) Takingx =5 andy =0, we have
LH.S. =2x-y =2(5)-0 = 10 =R.H.6.
Thus, (5, 0) is not a solution of the equation 2x -y = 5,

(5) Takingx =0andy = -5, we have
LHS. =2x-y=2(0)-(-5) =5 =R.H.S.
Thus, (0, - 5) is a sclution of the equation 2x -y =5,

{6) Taking x =4 andy = 2, we have
LHS =2x-y=2(4)-2=8-2=6=R.H.S,
Thus, (4, 2) is not a solution of the equation 2x -y = 5,

(7) Takingx =2andy =1, we have
LHS =2x-y=2(2)-1=4-1=3=R.HS.
Thus, (2, 1) is not a solution of the equation 2x -y = 5,

(8) Taking x = %1 andy = _Tll; we have

p——— e L L S L 11,9
LHS. =2x-¥y 2(—2—J (—2—) 1+-2—~.§==R.H.S,

—

’-TH] is not a solution of the eguation 2x-y = 5.

Thus,

¥
S

(9) Taking x =1+ 2 and v =-3 + 242, we have
LHS. =2x-y =21 +-J§]—{—3+2@)=2+2J§+3—2J§=5=F{H,S

Thus, (1 ++2, -3 + 242) is a solution of the equation 2x -y = 5.

(10) Tekingx =1 and y =- 6, we have
LHS. =2x-y=2(1)-(-6)=2+6 =8« R.HS.
Thus, (1,-6) is not a solution of the equation 2x—vy = 5.

Solution 6(1):

x =1,y =2 is a solution of the equation 3x — 2y = k.

So, the equation is satisfied by replacing x by 1 and y by 3.
S 3(1)-2(2) =k

SL3-4=k

=k
k=-1



Solution 6(2):

x =1,y =3is ascluticn of the equation 3x + ky =9,
So, the equatlon is satisfied by replacing x by 1 and v by 3.
A+ k3=
3+3k=9
3k =9-3
k=6

Moo

k
k

Solution 6(3):

x =4 and v =-1is a sdution of the equation kx + Sy = 11,
So, the equaticn is satisfied by repladng x by 4 and v by - 1.
< k(4) +5(-1) =11
Lodk-5=11
L odk=11+45
- dk =16

16

P k_z

k=4
Solution 6(4):

(2, 5)is a scution of the equation 4x + ky = 13k,
Henoe-, the equaticn is satisfied by replaang x by 2 and y by 5.
L H2) +k(5) =13k
~ 8+5k =13k
8=13-5k
=gk

8
s
k

=l w

Exercise 5.3:

Solution 1(1):

Given equation is x +y = 6.

SLYy=6-X

Forx=0=y=6-0=6ie.y=6

Forx=6=y=6-6=0i.e.y=0

Forx=3=y=6-3=3ie.y=3

Hence, the three elements of the solution set of x +y = 6 can be given in the tabular form as
below:




Now, plot the points (0, 6), (6, 0) and (3, 3) on the graph paper.
Draw the unique line passing through them which is the graph of equation x +y = 6.

wr
o

’l"
S
o 8

Solution 1(2):

Given equationis x —y = 2.

SLYy=X-—2

Forx=-1=2y=-1-2=-3ie.y=-3

Forx=3=y=3-2=1liey=1

Forx=4=y=4-2=2iey=2

Hence, three elements of the solution set of x —y = 2 can be given in the tabular form as
below:

Now, plot the points (-1, -3), (3, 1) and (4, 2) on the graph paper.
Draw the unique line passing through them which is the graph of the equation x —y = 2.



Solution 1(3):

Given equation is x -2y = 6,

= x-6

ARV S
Fo’x:o}\;:g:;=—3i‘e.\;:—3
Forx=2y= %Erz i.e y==2
Forx=4y=2"%_"1iey=-1

Hence, three elements of the solution set of x - 2y = 6 can be given
in the tabular form as bel ow:
x|0]|2
v|-3|-2|-1
Now, plot the points (O, - 3), (2, -2)and (4, - 1) on the graph paper.
Draw the unique line passing through them which is the graph the
of equation x -2y =6,




Solution 1(4):

Given equation is y = 3x.

Forx=0,y=3(0)=0

Forx=3,y=3(3)=9

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

Hence, three elements of the solution set of y = 3x can be given in the tabular form as below:

Now, plot the points (0, 0), (3, 9) and (-1, -3) on the graph paper.
Draw the unique line passing through them which is the graph of the equation y = 3x.



(3.9)

Solution 1(5):

Given equationisy = x + 1.

Forx=0,y=0+1=1

Forx=-2,y=-2+1=-1

Forx=3,y=3+1=4

Hence, three elements of the solution set of y = x + 1 can be given in the tabular form as
below :

Now, plot the points (0, 1), (-2, -1) and (3, 4) on the graph paper.
Draw the unique line passing through them which is the graph of the equationy = x + 1.



-

Solution 1(6):

Given equationis 3x +y =2

Sy=2-3X

Forx=0,y=2-3(0)=2

Forx=1,y=2-3(1)=-1

Forx=-1,y=2-3(-1)=5

Hence, three elements of the solution set of 3x + y = 2 can be given in the tabular form as
below:

Now, plot the points (0, 2), (1, -1) and (-1, 5) on the graph paper.
Draw the unique line passing through them which is the graph of the equation 3x +y = 2.



-
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Solution 2:

Gven, paint (2, 3) lies on the graph of the equatian 2y = ax+ 10,
So, x =2 and y = 3 satisfies the equation

Substituting ¥ =2 and v =3 in the equation 2y = ax + 10 we get
A3 =d2)+ 10

L B=2a+ 10

S B6-10=2a

Solution 3:

We know that infinitely many lines can pass through a given point.

So, we can give equations of many lines passing through the given point (2, 3).

Equation of four such lines with 3 elements of the solution set of each of line:
Linel:x+y=5

e




Now, we plot the points (0, 5), (3, 2) and (2, 3).
Draw the line passing through them.
Line2: x—-y=-1

3x-2y=0

Now, we plot the points (0, 1), (-2, -1) and (2, 3).
Draw the line passing through them.
Line 3: 3x + 2y =12
Now, we plot the points (0, 6), (4, 0) and (2, 3).
Draw the line passing through them.
Line4:3x—-2y=0
Now, we plot the points (0, 0), (-2, -3) and (2, 3).
Draw the line passing through them.
44
(3.2)
(0,1)
x+y=5
: L 4
{0,0) 1 3 i \;
1
3x+ 2y = 12



The table below gives the points of intersection of each line with the co-ordinate axes.

Line

Linel: x+y=5
Line2: x—y=-1
Line 3: 3x + 2y =12
Line4:3x—-2y=0

Solution 4(1):

Given equation, F = [EJC + 32
[gjcsF-32
5
5
SC=Z[F-32
S(F-32)

Point of intersection

with the X-axis

(5,0)
(-1,0)
(4,0)
(0,0)

For F=5=C-= 2(542): gx(_z‘): -15

ForF=50=C= g(SDm32)=gx18= 10

For F=140=C-= 2(140-32)=gx 108 = 60

Hence, three elements of the solution set of F = [5

(-15, 5), {10, 50),{60, 140)

Point of intersection with

the Y-axis

©,5)

0, 1)

(0, 6)

(0,0)

] C + 32 are as below:

To draw the graph of F =[§JC + 32, take Celsius (C) on the x-axis and

Fahrenheit (F) on the y-axis.

Now, plot the points (- 15, 5), (10, 50) and (60, 140),
Draw the line passing through them which is the graph of

equation F =[§JC + 32,




Farenheit{F) ¥
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Solution 4(2):
Termperatre = FPCP the )coordinate of the paintis 30
MNow thepdntan tegah of F = @]C+32I‘auirg s-aocrdnarte 30

has v-ooodnate as 86 [Refer Gaph 4(1)]

Fromthe equation F = [—2](2 +32

9

FrC=3)F= [3]33+32=54+32=%

Thus, if the tarperature is 30PC an the Fahrerhat s e itis 85°F,

Solution 4(3):



Farenheit(F) T¥
1501

Scale: on x-axis 1 cm = 10 units
and Y-axis 1 cm = 10 units W

(60,140)

(35,95)

(10,50)

¥(0,32)

Celsius (c)
10 2 30 10 50 ) )

X
»
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Solution 4(4):

From the graph [Refer Graph of 4(1)], it is observed that,
if the temperature is P C then in the Fahrenheit scale it is 32°F
And, if the temperature is OPF, in the Celsius scale itis - 18°C approximately.

FromF = [%)C + 32,
For C =0, we have
F=@o+32=0+32=32

For F = 0, we have

9
0=|Z|C+32

(e

g
« Bmupiy D
%5
160
3

s B 17%%—18

LC=



Solution 4(5):
Yes, there is a termperature which is numencally the same in both
Fahrenheit end Celsius,
From the graph of F = [%} C + 32, line passss through the pant

(-40, - 40) which means - 40°C =- 40F,
From the equaticn,
For F =C, we have

Q
C=|=C+32
g
L=32= gCA'C
5
L=32= —A}C
5
C=-32x§
4
L C==40

Thus, - 40is the temperature which is numericdly
the same in both, Fahrenheat and Cdsius,

Exercise 5.4:.
Solution 1(1):
The given equation is y = -4.

When y = -4 is taken as an equation in one variable, geometric representation is the point on
the number line corresponding to -4 as shown below.

Lety = -4 be an equation in two variables where x is absent in the equation.

So, for any value of x, the value of y is always -4.

Therefore, (-3, -4), (0, -4) and (3, -4) are three elements of the solution set of y = -4.
Now, plot the points (-3, -4), (0, -4) and (3, -4) and draw the line passing through them.
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Solution 1(2):
The given equation is 2x + 9 = 0,
L 2x=-9
-
' 2
If x= —% is taken as an equation in one variable, the geometric
representation is the point on the number line corresponding to
X=-zas shown below,
9
et
2
al l L i i (] [ | i i .
B AN | ] ] I ] T ¥ 1] T Ll
5 4 3 -2 4 0 1 3 a4

Take x =—§ as an equation in two variables,
The value of y Is absent In the equation.
So, for any value of y, the value of x is always - g

Thus, (—%.—2], (—%, 0] and (—%, 2] are three elements of the

solution set of 2x + 9 = 0.
Now, plot the points [—2 —2}, [—g, 0| and [—?- 2.
2 2 2

Draw the line passing through them.
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Solution 2(1):

The given equation is 3y = 6

Ly=2

But, x is absent in the equation.

Three elements of the solution set of 3y = 6 are (-2, 2), (0, 2) and (2, 2).

Now, plot the points (-2, 2), (0, 2) and (2, 2).

Draw the line passing through them which is the graph of the equation 3y = 6.

A
A J

V-2 2.2) o 2.2)

-



Solution 2(2):

The given equation is x = 4.

But, y is absent in the equation.Three elements of the solution set of x = 4 are (4, -3), (4, 0)
and (4, 3).

Now, plot the points (4, -3), (4, 0) and (4, 3) and draw the line passing through them which is
the graph of the equation x = 4.

d 1 T A
4l
Xmd =
34 1
(4,3)
Iun
| | | | 2
3 0 | i i (4,0) "
14
S h 3
(4,-3)
al
Y

Solution 2(3):

2y =10

Sy = 5

But, x is absent in the equation.

Three elements of the solution set of 2y =10 are (-2, 5), (0, 5) and (4, 5).

Now, plot the points (-2, 5), (0, 5) and (4, 5) and draw the line passing through them which is
the graph of the equation 2y = 10.



2y = 10
(-2,5) "[(0,5) (4,5)
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Solution 2(4):

5x+10=0

. 5x=-10

SoX=-2

But, y is absent in the equation.

Three elements of the solution set of 5x + 10 = 0 are (-2, -3), (-2, 0) and (-2, 4).

Now, plot the points (-2, -3), (-2, 0) and (-2, 4) and draw the line passing through them which
is the graph of the equation 5x + 10 = 0.
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Solution 3(1):
The given equationis 2x + 1 = x — 2.
L2X—=x=-2-1

SoX=-3

e The solution of 2x + 1 = x — 2 is represented on the number line | as shown below:

e To represent the solution of 2x + 1 = X — 2 in the Cartesian plane, take the equation x =
-3 as linear equation in two variables.
But, y is absent in the equation.
Three elements of the solution set of 2x + 1 = x -2 are (-3, -3), (-3, 0) and (-3, 4).
Now, plot the points (-3, -3), (-3, 0) and (-3, 4) and draw the line passing through them
which is the graph of the equation 2x + 1 = x — 2 in the Cartesian plane.
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Solution 3(2):

The given equationisy — 1 =2y — 5.

Ly=-2y=-5+1
Loy =-4
Ly=4

e The solution of y — 1 = 2y — 5 is represented on the number line | as shown below :

e To represent the solution of y — 1 = 2y — 5 in the Cartesian plane, we take the equation
y = 4 as linear equation in two variables.
But, x is absent in the equation.
Three elements of the solution set of y — 1 =2y — 5 are (-1, 4), (0, 4) and (3, 4).
Now, plot the points (-1, 4), (0, 4) and (3, 4).
Draw the line passing through them which is the graph of the equationy — 1 = 2y — 5.
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Solution 4:

The equation of the lineisy = x + 1.

Forx=0=y=0+1=1

Forx=-2=>y=-2+1=-1

Forx=2=y=2+1=3

Hence, three elements of the solution set of y = x + 1 are (0, 1), (-2, -1) and (2, 3).
Now, plot the points (0, 1), (-2, -1) and (2, 3).

Draw the line passing through them which is the graph of the equationy = x + 1.
The equation of the lineisx +y -3 =0.

S y=3-X

Forx=-1,y=3-(-1)=3+1=-4

Forx=0,y=3-0=3

Forx=1,y=3-1=2

Hence, three elements of the solution set of x + y — 3 can be given as (-1, -4), (0, 3) and (1,
2).

Now, plot the points (-1, -4), (0, 3) and (1, 2).

Draw the line passing through them which is the graph of the equation x + y — 3 = 0.



The lines representingy = x + 1 and x + y — 3 = 0 intersect each other at point (1, 2).



