WWW.CdIlgl‘OSS.COI[l

| EDUGROSS |

vsoousi cuavicoze SIS Aggarwal Solutions for Class 9 Maths Chapter — 4
Linear Equations in Two Variables

EXERCISE 4(4&) PAGE: 145
1. Express each of the following equations in the form ax + by + ¢ = 0 and indicate the values ofa, b, c
in each case.

(i) 3x+5y=17.5
(ii) 2x—§+6:o
i) 3y—-2x=6

(iv) 4x =5y
x y _
™ 575=1
(vi) V2x+3y=5
Solution:
(M Itisgiven 3x+5y=7.5

We can also write it as

3x+5y—-75=0
15

We know that 7.5 can be written as 2

So we get,

3x+5y—-75=0

3x+5y - (5) =0

Multiplying the equation with 2 we get,

6x+ 10y —15=0

By comparing the equation with ax + by +c=0
The value of a=6,b=10andc=-15

(ii) It is given
2x—Z+6=0
Multiplying the equation with 5 we get,
10x—y+30=0
By comparing the equation with ax + by + c=0
The value of a=10, b=-1and c =30

(iii) Itisgiven 3y —2x=6
We canalso write it as
3y—2x—6=0
—2x+3y—-6=0
By comparing the equation with ax + by + c=0
The value of a=-2,b=3and c=-6

(iv) It is given
4x =5y
We can also write it as
4x -5y =0
By comparing the equation with ax + by +c=0
The value of a=4,b=-5andc=0
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(V) It is given
x y _

5 6
The LCM of 5and 6 is 30

So we get,
6x—5y

30
Multiplying the equation with 30 we get
6x —5y =30
We can also write it as
6x—5y—30=0
By comparing the equation with ax + by +c=0
The value of a=6, b=-5and c=-30

(vi) Itis given

V2x +V3y =5
We can also write it as
V2x++3y-5=0

By comparing the equation with ax + by +c=0
The value ofa=v2,b=+v3andc=-5

2. Express each ofthe following equations in the form ax + by + ¢ = 0 and indicate the values ofa, b, ¢
in each case.

(i) xX=6

(i1) 3x—-y=x-1

(i) 2x+9=0

(iv), 4y=7
v) x+y=4
B x ¥y _ l

V) 337tV

Solution:

(i) It is given
x=6
We can also write it as
x—6=0
So it can be written as
Ix+0y—6=0

By comparing the equation with ax + by + c=0
The value of a=1,b=0andc =-6

(i) Itisgiven 3x—y=x-—1
We can also write it as
3x—x—y+1=0
2x—y+1=0
By comparing the equation with ax + by +c=10
Thevalue ofa=2,b=-1landc=1

(iii) It is given
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2x+9=0

So it can be written as

2x+0y+9=0

By comparing the equation with ax + by +c=0
Thevalue of a=2,b=0andc =9

(iv) It is given

4y =7
We can also write it as
Ox+4y—-7=0

By comparing the equation with ax + by + c=0
The value of a=0,b=4andc =-7

(v) Itisgiven x+y=4
We can also write it as
x+y—4=0
By comparing the equation with ax + by + c=0
The value ofa=1,b=1andc=-4

(vi) It is given

x y_1

2 367 o
We can also write it as
x v 1

2 3 V7%
LCMof 2 and 3 is 6 we get

3x—=2y-6y __ l
6 6
Multiplying by 6 we get
3x—2y—6y=1
So we get
3x—8y—-1=0
By comparing the equation with ax + by + ¢ =0
The value of a=3, b=-8andc=-1

3. Check which of the following are the solutions of the equation 5x —4y = 20.

@ (4,0

@ 0,5

i) (2,

i) (©,-5)

®  @-)

Solution:

(1 Itis given 5x
— 4y =20

Now by substituting (4, 0) in the place of x and y
We know that the LHS
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(i)

(i)

(iv)

v)

=5x—4y=

5(4) —4(0)

On further calculation

=20

=RHS

Therefore, (4, 0) is the solution of 5x — 4y = 20

Itis given 5x

— 4y =20

Now by substituting (0, 5) in the place of x and y
We know that the LHS

=5x—4y=

5(0) —4(5)

On further calculation

=-20 #

RHS

Therefore, (0, 5) is not the solution of 5x — 4y = 20

Itis given
S5x —4y =20

5
Now by substituting (-2=E) in the place of x and y
We know that the LHS
=5x — 4y
=5(-2) ~4()
On further calculation
=-10-10=
-20

#RHS
5

Therefore, (-2=E) is not the solution of 5x — 4y = 20

Itis given 5x

— 4y =20

Now by substituting (O, - 5) in the place of x and y
We know that the LHS

=5x—4y=

5(0) —4(-5)

On further calculation

=20

=RHS

Therefore, (0, - 5) is the solution of 5x — 4y = 20

Itis given
S5x —4y =20
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5
Now by substituting (2, 2) in the place of x and y We
know that the LHS
=bx —4y
=5(2) —4(-2)
On further calculation
=10+ 10
=20
=RHS
Therefore, (0, - 5) is the solution of 5x — 4y = 20

4. Find five different solutions of each of the following e quations.
(a) 2x -3y =6
2x 3y _
(b) s + 0= 3
(c) 3y =4x
Solution:

(@) It is given
2x—3y=6

Now substitute x = 0 in the equation

2(0) —3y=6

0—3y=6

On further calculation

3y=—6

Dividing by 3 we get

y=-2

Therefore, (0, - 2) is the solution of 2x —3y =6

Now substitute y = 0 in the equation

2x—3(0) =6

2x=6

By division

x=3

Therefore, (3, 0) is the solution of 2x —3y =6

Now substitute x = 6 in the equation

2(6) —3y=6

12—-3y=6

On further calculation

3y=6

By division

y=2

Therefore, (6, 2) is the solution of 2x —3y =6
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Now substitute y = 4 in the equation

2x—3(4) =6

2x—12=6

On further calculation

2x=—6

By division

x=-3

Therefore, (-3, 4) is the solution of 2x —3y =6

Now substitute x = -3 in the equation
2(-3)—-3y=6

—-6—-3y=6

On further calculation

-3y =12

Dividing by 3 we get

y=—4

Therefore, (-3, -4) is the solution of 2x — 3y =6

(b) 1t is given
2x 3y
2422 =3
5 10

LCMof 5and 10 is 10

S0 we get
4x+3y

10
Multiplying by 10 we get
4x+3y =30

Now substitute x = 0 in the equation
4(0) +3y =130
3y=30
By division
y=10

. . @ _3
Therefore, (0, 10) is the solution of 5 " 70 —
Now substitute x = 3 in the equation
4(3) +3y =130
12+ 3y =30
On further calculation
3y=18
By division
y=6

2x | 3y _

Therefore, (3, 6) is the solution of s to=3

Now substitute x = - 3 in the equation



WWW.CdIlgl‘OSS.COI[l

EDUGROSS |

vizcomsie cvaweoze ST Aggarwal Solutions for Class 9 Maths Chapter — 4
Linear Equations in Two Variables

4(—3) 4+ 3y =30

—12+ 3y =30
On further calculation
3y =42
By division
y=14
2x 3y
Therefore, (- 3, 14) is the solution of 5 70 — 3
Now substitute y = 2 in the equation
4x +3(2) =30
4x + 6 =30
On further calculation
4x =24
By division
x=6
2x 3y
Therefore, (6, 2) is the solution of 5 t0=3
Now substitute y = - 2 in the equation
4x +3(=2) =30
4x — 6 =30
On further calculation
4x =36
By division
x=9
2x | 3y _ 3

Therefore, (9, - 2) is the solution of 5 T 10 —

(c) Itis given
3y =4x

Now substitute x = 3 in the equation

3y =4(3)

3y=12

On further calculation

y=4

Therefore, (3, 4) is the solution of 3y = 4x

Now substitute x = - 3 in the equation

3y =4(-3)

3y =—12

On further calculation

y=-4

Therefore, (-3, - 4) is the solution of 3y = 4x

Now substitute x = 9 in the equation
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3y =4(9)

3y=36

On further calculation

y=12

Therefore, (9, 12) is the solution of 3y = 4x

Now substitute y = 8 in the equation

3(8) =4x

24 =4x

By division

x=6

Therefore, (6, 8) is the solution of 3y = 4x

Now substitute y = - 8 in the equation
3(—8) =4«x

— 24 =4x

By division

x=—6

Therefore, (- 6, 8) is the solution of 3y = 4x

5.1fx=3and y =4 is asolution of the equation 5x — 3y = k, find the value ofk. Solution:

It is given

5 -3y=k

Now by substituting the value of x andy in the equation
533) -3(4) =k

So we get,

15—-12=k

k=3

Therefore, the value of k is 3.

6. 1fx=3k+ 2 and y =2k — 1is asolution ofthe equation4x — 3y + 1 = 0, find the value of k.
Solution:

It is given

4x—-3y+1=0

Now by substituting the value of x andy in the equation
4Bk +2)-3Q2k-1)+1=0
On further calculation

12k +8—-6k+3+1=0
6k+12=0

S0 we get 6k

=-12

By division

k=-2
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7. The cost of 5 pencils is equal to the cost of 2 ballpoints. Write a linear equation in two variables to

represent this statement. (Take the cost of a pencil to be (] x and that of a ballpoint to be [1y).
Solution:

Consider cost of pencil as [ x and cost of ballpoint as [y
So we can write the cost of 5 pencils as [ 5x

And the cost of 2 ballpoints as [ 1 2y

We canwrite it as

5x =2y
Therefore the linear equation can be written as
5x —2y=0
EXERCISE 4(B) PAGE: 161
1. Draw the graph of each of the following equations.
(i) x=4
(i) x+4=0
(i) y=3
(iv), y=-3MWV)x=-2
(vi) x=5

(vi)  y+5=0 (viii) y =4 Solution:

(1 On the graph x =4 is a line which is parallel to the y axis to the right at 4 units distance.
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Y
A A
A |
a4t X=4
3_.
24
W
x,: 5 -4 3 2 -:1 1 2 3 5 6 »X
14
24
_3__
_4..
-5+
i | A\
v
Y!
(i) Itis given x + 4 =0 We canalso write it as x = —4
Y
A A
5_-
=-4 a1
3_-
21
o &
X3 ¥ & & 5 T3 5 4 s ¢ X
14
24
-3+
_4_..
54
\ 1
v
Y!

(iii) On the graph'y = 3 is a line which is parallel to the x axis which is above at 3 units distance.
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Y
A
st
4T y=3
< =
21
Al
14 " " i i i i " " i " i | -
£ 3 & = = 3 = 3 & = & ™%
A4
24
-3+
_4__
54
,s--
v
Y,

(iv) On the graph y = —3 is a line which is parallel to the x axis which is below at 3 units distance.

Y

A

5

4

34

2

14

X4 5 -4 3 2 1 i 1: 2 3 4 5 6 »X
24 y=_3
< s >

a4
54
6+

v

Y’

(v) On the graph x = -2 is a line which is parallel to the y axis to the left at 2 units distance.
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Y

A A

5_.

X =-2 il |
3_.

21

|

X3 § 3 & & & & 57X

14

21

-3+

_4-.

-5+

\ |

v

Yl

(vi) On the graph x = 5'is a line which is parallel to the y axis to the right at 5 units distance.

Y

A A

|

A XxX=5

3l

2

14
x"-sii“é-’z-’niééi X

24

-3+

ok

sl

o i \ 4

v

Y’

(vi)  Itisgiveny+5=0
We can also write it as y = —5
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Y
A
S
ik
3—-
24
" |
b i | -
XS T T TR TR T
14
24
_3——
_4—_
- —
y=-5
_6-..
v
Y’

(viii)  Onthegraphy =4is aline which is parallel to the x axis which is above at 4 units distance.

- N W d
5 N i
y T T

S b b b v 4
S A S

v
Y’

2. Draw the graph of the equation y = 3x.
From your graph, find the value ofy when

(i) x=2
(i) x=-2
Solution:
(1) It is given
y=3x
Substituting x = 1 in the given equation
y=3(1) So
we get

y=3
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Substituting x = - 1 in the given equation

y=3(—1) So

we get

y=-3
X 1 -1
Y 3 -3

Now draw a graph using the points A (1, 3) and B (-1, - 3)
Join the points AB through a line and find the value of y.

¥

A

6] P

st

¥

3+ JA(1,3)

21

'] M
x,<5-532101;55-;§é>x

24

B(-1,-3)¢ -3+

A |

54

P

v

Y’
Based on the graph,

Consider x = 2 on X-axis as point M
Now the line joining AB and a point on the Y -axis gives the value of y
Therefore, when x = 2 the value of y =6.

(i) It is given
y=3x

Substituting x = 1 in the given equation
y=3(1)

So we get

y=3

Substituting x = 2 in the given equation
y=3(2) So
we get
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y=6
X 1 2
Y 3 6

Now draw a graph using the points A (1, 3) and B (2, 6)
Join the points PQ through a line and find the value of y.

Y

A

&T (2,6)

5_.

ot

| (1,3)

24

i
’ 4 + + P 4 + nM 4 4 4 + | .
LARFEEEE RS R EEEE IS

24

-3+

.4_-

-5+

TN

v

Y’

Based on the graph,

Consider x = -2 on X-axis as point P

Now the line joining AB and a point on the Y -axis gives the value of y
Therefore, when x = - 2 the value of y = - 6.

3. Draw the graph of the equationx + 2y — 3 = 0.
From your graph, find the value of y when

(i x=5

(i) x=-=5

Solution:

(i) Itis given x +
2y—3=0

Substituting y =1 in the given equation
x+2(1)—-3=0

S0 we get
x—1=0
x=1

Substituting y = 0 in the given equation
x+20)—-3=0
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S0 we get

x—3=0

x=3
X 1 3
y 1 0

Now draw a graph using the points A (1, 1) and B (3, 0)
Join the points PQ through a line and find the value of y.

Y
A
|
5.4.
2
\.
~1
p ~_(30) Q

Based on the graph,

Consider x =5 on X-axis as point Q

Now the line joining AB and a point on the Y-axis i.e. M gives the value of y
Therefore, when x = 5 the value of y =- 1.

(ii) Itis given x +
2y —3=0

Substituting x = - 1 in the given equation
(-D)+2y—-3=0

So we get

2y —4=0

2y =4

Dividing by 2 we get

y=2

Substituting x = 1 in the given equation

1+2y—-3=0
So we get
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2y —2=0
2y =2
Dividing by 2 we get
y=1
X -1 1
y 2 1

Now draw a graph using the points A (-1, 2) and B (1, 1)
Join the points PM through a line and find the value of y.

Y
A
s—»
5--
P %
3
A(-1,2)"4]
1+ (1,1)
x‘s4-éz101‘és i X
14
24
34
.4-L
54
-6+
v
Y’

Based on the graph,

Consider x = -5 on X-axis as point M

Now the line joining AB and a point on the Y -axis gives the value of y
Therefore, when x = - 5 the value of y = 4.

4. Draw the graph of the equation, 2x —3y = 5.
From your graph, find (i) The

value ofy whenx =4 (ii) The

value ofx wheny = 3.

Solution:

It is given
2x—3y =5
We canwrite it as
3y=2x-5
So we get

__ 2x-5

T3

Substituting x =4 in the given equation
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2(4)-5
y=—
So we get
8-5
Y=
3
Yy=3
By division we get
y=1
Substituting x = -2in the given equation
_ 2(=2)-5
T3
So we get
_ —4-5
T3
-9
y==
By division we get
y=-3
X 4 -2
% 1 -3

Now draw a graph using the points (4, 1) and (-2, -3)
Join the points through a line and find the value of y.

v

() Based on the graph, Consider
X =4 on X-axis
Now the line joining the two points anda point on the Y-axis gives the value of y
Therefore, when x = 4 the value of y = 1.
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(i) Based on the graph, Consider

y =3 o0n Y-axis
Now the line joining the two points and a point on the X-axis gives the value of x

Therefore, when y = 3 the value of x =7.

5. Draw the graph of the equation, 2x +y = 6.
Find the coordinates of the point where the graph cuts the x — axis. Solution:

It is given
2x+y=6

We can also write it as

2x+y—6=0

Substituting x =1 in the given equation
2D +y—-6=0

S0 we get
y—4=0
y=4

Substituting x = 2 in the given equation
2)+y—-6=0

S0 we get

y—2=0

y=2
X 1 2
y 4 2

Now draw a graph using the points (1, 4) and (2, 2)
Join the points through a line and find the coordinates which cuts x-axis.
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Y
A
o
s 2X+Yy=6
at R (1.4)
34
24 (2’2)
.|
P
X g T N s X
2}
34
|
s}
A
v
v’

From the graph we know that the line joining the two points cut the x-axis ata point P which is at the right of
y-axis at 3 units distance.

Therefore, the coordinates of the point is P (3, 0).

6. Draw the graph of the equation, 3x +2y = 6.
Find the coordinates of the point where the graph cuts the y— axis. Solution:

It is given
3x+2y=6

We can also write it as
2y =6—3x

_ 6-3x
y==

Substituting x = 2 in the given equation

6—3(2)
T2
So we get
_ &6
T2

y=0
Substituting x = 4 in the given equation
_ 6-3(4)
2
So we get
_ 6-12
T2
-6
Y=
By division

y=-3
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X 2 4

y 0 -3

Now draw a graph using the points (2, 0) and (4, - 3)
Join the points through a line and find the coordinates which cuts y-axis.

v
Y’

From the graph we know that the line joining the two points cut the y-axis ata point P which is above x-axis
at 3 units distance.
Therefore, the coordinates of the point is P (0, 3).

7. Draw the graphs of the equations 3x —2y=4andx+y —-3=0.
On the same graph paper, find the coordinates of the point where the two graph lines intersect.
Solution:

It is given
3x—2y=4
We can also write it as
2y=3x—4
3x—4
2

Substituting x = 2 in the given equation
__3(2)-4
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By division
y=1
Substituting x = - 2 in the given equation
_3(-2)-4
- 2 So
we get
—-6—4
y =

2

—-10

Y=
By division

y=-5

X 2 -2

y 1 -5

Now draw a graph using the points A (2, 1) and B (-2, -5) Join the
points AB through a line and extend in both the directions. It is
given

x+y—3=0

We can also write it as

y=3—x

Substituting x = 1 in the given equation
y=3-1

So we get

y=2

Substituting x =-1in the given equation

y=3-(-1)
S0 we get

y=4

X 1 -1
y 2 4

Now draw a graph using the points C (1, 2) and D (-1, 4)
Join the points CD through a line and extend in both the directions.
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3x-2y=4

B(-2,-5

Y’
Therefore, the coordinates of the point where the two graph lines intersectis A (2, 1).

8. Draw the graph of the line 4x + 3y = 24.

Q) Write the coordinates ofthe points where this line intersects the x-axis and the y-axis.

(i) Use this graph to find the area of the triangle formed by the graph line and the coordinate axes.
Solution:

It is given
4x + 3y =24
We can also write it as
3y =24 — 4x
_ 24—-4x
T3

Substituting x = 0 in the given equation
_ 24-4(0)
]
S0 we get
-2
B .3 - .
By division
y=8

Substituting x = 3 in the given equation
_24—4(3)
i "€
So we get
_ 24-12
T3
12
Y=<
By division
y=+4
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X 0 3
y 8 4

Now draw a graph using the points A (0, 8) and B (3, 4)
Join the points AB through a line and extend in both the directions.

N

h

8

4

64

51

p o

3t

24

14
X’<_;4_321?12éi;6>x

24 \

-3+

-4+

54

-6+

v

Y’

(i) From the graph we know that the line AB intersects at point C (6, 0) on the x-axis and A (0, 8) on the
y-axis.

(i) From the graph
Area of the triangle = Area of A AOC
:%xbxh

=1x6x8
2

On further calculation we get
Area of the triangle = 24 sg. units

9. Draw the graphs ofthe lines 2x +y=6 and 2x — y + 2 = 0. Shade the region bounded by these
lines and the x-axis. Find the area of the shaded region. Solution:

Itis given

2x+y=6

We can also write it as
y=6—2x

Substituting x = 1 in the given equation

y=6—2(1)
S0 we get
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y=6—2

y=4

Substituting x = 2 in the given equation
y=6—2(2)

S0 we get

y=6—4

y=2

X 1 2

V% 4 2

Now draw a graph using the points A (1, 4) and B (2, 2)
Join the points AB through a line and extend in both the directions.

Itis given
2x—y+2=0

We canalso write it as
y=2x+2

Substituting x = -1in the given equation
y=2(-1)+2

S0 we get

y=—-2+2

y=0

Substituting x = 2 in the given equation
y=22)+2

So we get

y=4+2

y==6

X -1 2

y 0 6

Now draw a graph using the points C (-1, 0) and D (2, 6)
Join the points CD through a line and extend in both the directions.
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From the graph we know that the two lines AB and CD intersect at A (1, 4)
Draw a perpendicular on X-axis from point A and name it as AM

PM is the y-coordinate of A (1,4) =4and CP =4

We know that area of shaded region =area of A ACP

=% Xbxh
==X CP x AM
By substituting the values we get
1
Area of shaded region =3 < 4 %4 = 85q. units

Therefore the area of shaded region is 8 sg. units.

10. Draw the graphs ofthe lines x —y= 1 and 2x + y = 8. Shade the areas formed by these two lines
and the y-axis. Also, find this area.
Solution:

Itis given
x—y=1
We can also write it as
y=x—1

Substituting x = 1 in the given equation
y=1-1

So we get

y=0

Substituting x = 2 in the given equation
y=2-1

So we get

y=1
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X 1 2

y 0 1

Now draw a graph using the points A (1, 0) and B (2, 1)
Join the points AB through a line and extend in both the directions.

It is given

2x+y=28

We can also write it as
y=8-—2x

Substituting x = 2 in the given equation
y=8-2(2)

S0 we get

y=8-—4

y=4

Substituting x = 3 in the given equation
y=8-2(3)

S0 we get

y=8-6

y=2

X 2 3

V% 4 2

Now draw a graph using the points C (2, 4) and D (3, 2)
Join the points CD through a line and extend in both the directions.
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From the graph we know that the lines AB and CD intersectatD (3, 2)
Draw a perpendicular from point D on the y-axis and name it as DM
We know that DM is the x-coordinate of D (3, 2) =3 and EF=9

So the area of shaded region = area of A DEF

:%xbxh
==X EF x DM
By substituting the values we get

1
Area of shaded region =z * Ix3 =135 Sg. units

Therefore the area of shaded region is 13.5 sg. units.

11. Draw the graph for each of the equations x +y = 6 and x — y = 2 on the same graph paper and
find the coordinates of the point where the two straight lines intersect. Solution:

It is given

xX+y=6
We can also write it as

y=6—x

Substituting x = 2 in the given equation

y=6-—2
S0 we get
y=4

Substituting x = 3 in the given equation

y=6-3

S0 we get

y=3
X 2 3
y 4 3

Now draw a graph using the points A (2, 4) and B (3, 3)
Join the points AB through a line and extend in both the directions.

Itis given x —y = 26
We can also write itas y=x — 26
Substituting x = 3 in the given equation 26
y=3-— 28

So we get

y=1

Substituting x =4 in the given equation
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y=4-2

So we get

y=2
X 3 4
y 1 2

Now draw a graph using the points C (3, 1) and D (4, 2)
Join the points CD through a line and extend in both the directions.

Xt———tt
5 -4 -3 -

Therefore, the coordinates of the point where the two straight lines intersect is D (4, 2).

12. Two students A and B contributed [ 100 towards the Prime Minister’s Relief fund to help the
earthquake victims. Write the linear equation to satisfy the above data and draw its graph.
Solution:

Consider the amount contributed by two students Aand B is [ x and [ y.
Total amount contributed by both Aand B = (1 100

According to the question

X +y =100 We can write

it as

y =100 — x
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Substitute x = 25 in the given equation
y =100 — 25 So we get
y=75

Substitute x =50 in the given equation
y =100 — 50 So we get

y =50
X 25 50
y 75 50

Now draw a graph using the points A (25, 75) and B (50, 50) Join
the points AB through a line and extend in both the directions.

X < 2 1 o 25 50 75 100Ngss 150 »>X
14
| X +y =100




