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Grade IX

Lesson : 4 Linear Equations in Two variables [4.1 to 4.4]

LINEAR EQUATION
Ay

| !

y N
Linear equations in one Linear equations in two
variable variable

Any equation of the form: Any equation of the form:

ax + b = 0, where a # 0, ax + by + ¢ = 0, where a, b
aand b are and c arereal numbers and

real numbers. a and b are not both zero
eg. x+2=0,x+V2=0 e.g. x +y+7=0,
[+ J& =0 [2v+ [6 =0 otr \/ix—\/gy+7=0, etC.,
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Objective Type Questions ]

[ I. Multiple choice questions j

1. A linear equation in two variables is of the form ax+by +c= 0, where

a)a= 0, b =0 b) a=0, b #0 c)a= 0,b =0 d) a=0, c=0

a) a= 0, b+0

2. Express 5x=-8y in the form of ax+by+c=0

5x=-8y
Or 5x+8y+0 =0
3. Tell whether the equation x(x+4)-x* + 3y +5=0 is a liner equation in 2 variables or
not.
x(x+4)-x% + 3y +5=0
Or x%+4 x — x?+3y+5 =0

Or 4 x +3y+5 =0
This equation is in the form ax + by + ¢ = O, where a=4, b=-3, c= 5. Hence, this is a linear

equation in two variables.

4. Tell whether the equation

x(x+2)-x? + y(y-3)-y? =0 is an equation of linear equation in 2 variables or not.

x(x+2)-x* +y(y-3)-y* =0

Or x2+2x-x%+y?- 3y - y*=0

= 2x-3y =0
= 2x-3y+0 =0

This equation is in the form ax +by +c= O, where a=2, b=-3, c=0. Hence this is a linear

equation in two variables.
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5. Express the following linear equations in the form ax +by +c = O and indicate the value

of a,b and ¢ in each case :

i) 3x+dy = 5 ii) 3x = Jy+10 i) 5y = 10x-7
iv) 2x + 8 = 11y V) X = 5y vi)gx=2y
vii) 8x = 7 viii) 4y= 3 ix ) 5 = 6y
X) 12 = %x

i) 3x+4y = 5 = 3x+4y-5 =0

This equation is in the form ax+by+c=0 Now, on comparing, we have
a=3, b=4, c=5

ii) 3 =2y+10 =  3x -3y-10

This equation is in the form ax+by+c=0 Now, on comparing, we have

a=3, b= _?8 c=-10

iii) 5y = 10x-7 =-10x+5y+7=0

This equation is in the form ax+by+c=0 Now, on comparing, we have

a=-10, b=5, c=7

iv) 2x+8=11ly =2x-11y+8=0

This equation is in the form ax+by+c=0 Now, on comparing, we have

a=2, b=-11, c=8

V) x=5y = x-5y=0 =1x-5y +0 =0

This equation is in the form ax+by+c=0 Now, on comparing, we have

a=1, b= -5, c=0

vi) 2x = 2y = 2x - 2y=0 = 2 x - 2y+0=0

This equation is in the form ax+by+c=0 Now, on comparing, we have

azg, b=-2, c=0

vii) 8x =7 = 8x -7=0 = 8x+0.y-7=0

This equation is in the form ax+by+c=0 Now, on comparing, we have
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a=8, b=0, c=-7
8 8 8
viii) 4y= 3= 4y- §=0=> 0.x+4y- §=0
This equation is in the form ax+by+c=0 Now, on comparing, we have
a=0, b= 4, c=- 8
3
iX) 5=6y= -6y +5=0=0.x-6y+5=0
This equation is in the form ax+by+c=0 Now, on comparing, we have
a=0, b= -6, c=5
X)12=2x = —2x+12=0 = —2x +0y -12=0
This equation is in the form ax+by+c=0 Now, on comparing, we have

A==2
2

, b=0, c=-12

6.A rabbit covers y meters distance by walking 10 metres in slow motion and the
remaining by x jumps, each jump contains 2 metres. Express this information in linear
equation.

Distance covered by rabbit in x jumps is 2xx, i.e. 2x metres.
According to question,

Y=10 +2x

| I Short answer questions I

7. The cost of a pen is three times the cost of a pencil. Write a linear equation in two

variables to represent this statement.

(Take the cost of a pen to be Rs. x and that of a pencil by Rs. y)
Let the cost of a pen to be Rs. x and that of a pencil by Rs. y.
According to question,

x=3y =>x—3y=0

Hence, this is required equations.
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8. Age of xis more than the age of y by 10 years. Express this statement in linear
equation.

According to question,
x=y + 10
= x-y-10=0 =1.x-1.y-10=0
This equation is in the form ax+by+c=0 where a=1, b= -1, c=-10
Hence this is required linear equation.

9. Write the linear equation such that each point on its graph has an ordinate 3 times its
abscissa.

Let x be the abscissa and y the ordinate
According to question, y=3x = y-3x =0
Hence this is required linear equation.

10.When a number is divided by another number, quotient and remainder obtained are9
andl respectively. Express this information in linear equation.

Let the dividend be y and the divisor be x
We know that,
Dividend = Divisor x Quotient + Remainder
~ According to question,
y=9x+1

11. The sum of a two -digit number and the number obtained by reversing the order of
its digits is88. Express this information in linear equation.

Let unit’'s digit be x and ten’s digit be y

Then original number be ( 10y +x)

after reversing the order of digits new number be (10x+y)
According to question,

10y +x + 10x+y=88

11x+11y=88

x+y=8 (dividing both sides by11)
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12. In a one-day International Cricket match, placed between India and England in
Kanpur, two Indian batsmen, Yuvaraj Singh and M.S. Dhoni scored 200 runs in a
partnership including 5 extra runs. Express this information in the form of an

equation.

Let x be the number of runs scored by Yuvaraj Singh and y be the number of runs scored

by M.S. Dhoni.
According to the questions,
x+y+5=200
Or, x+y+5-200= 0
Or, x +y-195=0
Hence, this is the required equation.
13. Write a linear equation on which the point of the form (a,-a) always lies.
Here x=a, y =-a
That means for x=a, we get y =-a and vice versa.

Therefore, x+ty=0 and -x-y =0 are equations for which the point of the form (a, -a)

always lies.

[ I1. Multiple choice questions j

1. The Linear equation 3y-5=0, represented as ax+by+c, has

a) a unique solution b) infinitely many solutions

c) two solutions d) no solution
b) infinitely many solutions

2. x=5, y= -2 is a solution of the linear equation

a) 2x+y=9 b) 2x-y =12 c) x+3y =1 d) x+t3y =0
Substituting x=5 and y=-2 in LHS of2x-y=12we have
LHS=2x5-(-2)= 10 + 2 = 12 = RHS

~ Correct option is (b)

3. Let y varies directly as x. If y= 24, when x=8 then the linear equation is

=
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a) 3y=x b) y=x c) y= 4x d) y=3x
d) y=3x
4. Write one solution of tx +y = 5.
mx +y =05
y=5-mx L ()
On putting x = 0 in(i), we have
Y=5-nx0
>Y=5-0= y=5
Hence, x = 0, y=5is a solution of tx +y =5
5.Find a, if linear equation 3x-ay=6 has one solution as (4,3)
On putting x = 4 andy y = 3in the equation 3x-ay=6, we have
3x4-ax3=6

=12-3a=6 =2 12 -6 =3a = 3a = 6.

Hence, a = 2.
6. Find the value of b, if x = 5, y=0 is a solution of the equation 3x+5y=Db
On putting x =5 and y = 0 in the equation 3x+5y = b, we have
3x5+5x0=Db
15+0=b = b=15
Hence, b = 15.
7. For what value of k, x =2 and y = -1 is a solution of x + 3y -k =0
On putting and y = -1 in the equation x + 3y - k =0,
We have,
2+3x(-1)-k=0
= 2-3-k=0 > -1-k=0

> k= -1
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8. If a line represented by the equation 3x+ay=8 passes through (1,1), then find the
value of a.

3x+tay=-8 L. ()
On putting x =1 and y = 1in (i) we have
3xl+ax1l=8=>3+a=8
>a=8-3=>a=5

9. Find the value of B,so that x = 1 and y = 1 is a solution of the equation
58x+30Ly =70.

Ans: On putting x =1andy =1 is equation
58x + 308y = 70, we have
58 x 1+308 x 1 =70 =58 +308 =70
= 358 =70=>,8=§:ﬁ=2
10. How many solution(s) of the linear equation 2x-5y=7 has?

A linear equation in two variables has infinitely many solutions, therefore, the linear
equation 2x-5y=7 has infinitely many solutions.

11. If (2,0) is a solution of the linear equation 2x + 3y = k, then find the value of k.
On putting x = 2 and y = O in the equation 2x + 3y = k, we have
2x2+3x0=k

4+0=k=>k=4

| Il Short answer questions I

12. Find two solutions for the equation 4x + 3y = 24. How many solutions of this equation

are possible?
4Ax + 3y =24
On putting x = 0, we have

4x0+3y=24=0+3y=24 =3y =24
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On putting y = 0, we have

4x+3xXx0=24=4x+0=24 =4x =24

24 5
= = —ox =
X 4 X

Therefore, two solutions are (0,8) and (6,0).

this linear equation?

Given: 3x+2y=18

= y= "= 2x+9..()

On comparing, we get
3
m= - andc =9
Substitute x = 4 in (i), we get
y= —%x 44+49=—-6+9=3

Hence, point (4,3) lies on 3x+2y=18

| 111 Short answer questions I

1. . .
lE times its abscissa.

Let x be the abscissa and y be the ordinate of the given line 2x+5y=19

According to the questions,

On putting y = %x in2x + 5y = 19, we have
2x+5><%x=19 = 4x +5x = 38
= 19x =38 = x=% =>x=2

y=%x=>y=23x2 =>y=3
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Given equation is a linear equation in two variables. Therefore, it has infinitely many solutions.

13. Write 3x+2y=18 in the form of y = mx +c. Find the value of m and c. Is (4,3) lies on

14. Determine the point on the graph of the linear equation 2x+5y=19, whose ordinate is
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Hence, the required point is (2,3)

15. For what value of c, the linear equation 2x + cy = 8, has equal values of x and y for
its solution

Given equation is 2x + cy = 8 .....(i)
It is given the value of x is equal to the value of vy,
i.e. x=y
On putting x =y in (i), we have
2x+cx=8=>cx=8—-2x

8—-2x
= c = . v x #0

This is the required value of c.
16. The angles of a triangle are, 2x, 3x and 5x. Find x and the angles of the triangle.
~» Sum of angles of a triangle is 180°
. 2x + 3x + 5x = 180°
10x = 180°
x = 18°
The angles of the triangle are
2x=2x18=36° 3x=3x18=54"° and 5x=5x18= 90°

Hence, angles are 36°,54° and 90°
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| I Long answer questions I

17. For what value of p; x = 2, y = 3 is a solution of (p+1) x - (2p+3)y - 1 = 0?

i. Write the equation.

ii. How many solutions of this equation are possible?

iii. 1s this line passes through the point (-2,3)? Give justification.
Given : (ptl) x - (2pt3) y-1=0 ... )]

Put x =2 and y = 3 in (i) we get

= (ptl) 2-(2p+3)3-1=0
= 2p+2—-6p—9-1=0
= —4dp+2-10=0
= —4p =8
= p=-2

(i) Substitute the value of p in (i), we get
(-2+1)x - [2(-1)+3] y-1=0

= —-x—y—1=0

> x+y+1=0..(i)

(i) Since the given equation is a linear equation in two variables. Therefore, it has
infinitely many solutions.

(iii) Substitute x =-2 and y = 3 in L.H.S. of (ii) we have
LHS.=-2+3+1=2+#R.H.S.
Hence, the line x + y + 1 = O will not pass through the point (-2,3).

18. (i) if the point (4,3) lies on the linear equation 3x - ay = 6, find whether (-2,-6)
also lies on the same line?

(i) Find the coordinate of the point lies on above line
a. abscissa is zero b. Ordinate is zero
)] IT point (4,3) lies on 3x-ay= 6, then

3xXx4-ax3=6
11 ¥ Created by Pinkz
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= 12—-3a=6
= -3a=6-12=-6
= 3a=6
= a=2

So, linear equation became 3x - 2y = 6....(i)
Substitute x = -2 and y = -6 and L.H.S., of (i), We get
LH.S.,, =3 x(-2)-2 x (-6)
=-6+12=6
=R.H.S
Hence (-2,-6) lies on the line 3x-2y=6
(i) (@) when abscissa is zero, it means x = 0
From (i) we get
3x0-2xy=6
= -2y =6
= y=-3
=~ Required point is (0, —3)
(b) When ordinate is zero i.ey =0
From (i) we get
3xt-2X0=6=>x=2

= Required point is (2,0)

P
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[ 111 Multiple choice questions j

1. If point (3,0) lies on the graph of the equation 2x+3y =k, then the value of k is

a) 6 b) 3 c) 2 d) 5
On putting x=3 and y=0 in the equation 2x+3y =k, we have
2x3+3x0=k
= 6+0=k= k =6
~ Correct option is (a)

2. The graph of the linear equation 3x +5y=15 cuts the x-axis at the point
a) (5,0) b) (3,0) c) (0,5) d) (0,3)
At x-axis, y=0
On putting y =0 in 3x +5y=15 we have

= 3x+5x0=1
= 3x=15= x=5
~ Correct option is (a)

3. For one of the solutions of the equation ax+by+c=0, xis negative and y is positive then

surely a portion of line lies in the

a) first quadrant b) second quadrant c) third quadrant d) fourth quadrant

b) second quadrant

4. 1T we multiply or divide both sides of alinear equation with a non-zero number, then

the solution of the linear equation:

a) changes b) remains the same
¢) changes in case of multiplication only d) changes in case of division only

IT we multiply or divide both sides of a linear equation with a non-zero number, then
graph will be same in both cases. Thus, the solution of the linear equation remains the same.

~ Correct option is (b)
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5. How many linear equations in x andy can be satisfied by x=1 and y = 2?
a) Only one b) Two c) Infinitely many d) Three

As point (1,2) lies on graph and through one point infinite lines can pass. So, we get
infinitely many linear equations.

~ Correct option is (c)
6. Is the point (0,3) lie on the graph of the linear equation 3x +4y=127
3x +4y=12
On putting x=0 and y=3 in the given linear equation we have
3x 0 + 4x3=12
= 0+12=12
=12=12, true
So, the point (0,3) lies on the graph of the linear equation 3x+4y=12
7. At what point the graph of the linear equation x+y=5 cuts the x-axis?
At x-axis y=0
On putting y=0 in x+y=5, we have
x+0=5=x=5
Therefore the graph of the linear equation x+y=5 cuts the x axis at (5,0)
8. At what point the graph of the linear equation 2x-y =7 cuts the y-axis.
At y-axis x =0
On putting x=0 in 2x - y=7, we have
2x0 - y=7
=0-y=7
=y=-7

Therefore, the graph of the linear equation 2x - y=7 cuts the y-axis at (0,-7).
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9. Draw the graph using the values of x, y as given in the table

S
o
i
o
1
},
..]

in the table
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IV Short Answer Questions ]

fJ

11. Draw the graph of each of the following linear equations in two variables

i) x+t2y = 4
iv) y=x

i) x+t2y = 4

i) 3x+2y = 6

i) 3x+2y = 6 iii) 5x- y=10
V) y= - x vi) y=5x vii) 15 + 3x+y=0
x 0 4 2
2 0 1

Here, points are (0,2), (4,0) and (2,1)

4 e Scalel On X-axis
and Y-axis, 10 small
visions = 2 ynits
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iii) 5x - y=10
x 0 1
Y -10 -5
Here, points are (0, -10), (2,0) and (1, -5).
iv) y=x
0 5 -5
Y 0 5 -5

Qg
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V) y=-x

vi) y=b x
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vii) 15 + 3 x+y=0

Here, Points are (0,0) (1, 5) and (-1,-5)

AY
~—Scale: On X:axis
and.Y-axis, 10 small
divisions = 2 units
X X
5 2 o
&(o, -15)
_ vY
12. Find the solution of the linear equation
x +2y = 8. Which represents a point on the
i) x - axis i) y - axis
(i) For x - axis, y=0
On puttingy = 0 in x +2y = 8, we have
x+2x0=8=x=8
(if) For y - axis, x =0
On putting x =0 in x +2y = 8, we have
0+2y=8=y=14
Hence , point(8,0) is a point on x — axis and the y- axis.
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13. Draw the graph of the linear equation 3 x+4y= 6. Atwhat points, the graph cuts the
x-axis and the y-axis.

3x+4y=6
x 0 2 -2
Y v 0 3
2

s e o ,Swa-ﬂnx—m i)
! and Y-axis, 10 small
' divisions = 1 unit

We notice, the graph cuts the x-axis at (2,0) and

the y-axis at (O, %)

14. Draw the graph of the linear equation whose solutions are represented by the points
having the sum of the coordinates as 10 units.

Given the solutions are represented by the points having the sum of the coordinates as
1o units. Therefore linear equation is x+y = 10.

10 0 5

‘Scale! On X-axis
and Y-axis, 10'small
divisions = 2 units

20 iy« Created by Pinkz

7



“

o

M CC =
AT

ke i

Lk

15. Find the value of a, if the line 5y=ax + 10, will pass through (i) (2,3), (ii) (1,1)
Sy=ax + 10
0] On putting x = 2 and y = 3 in the given equation, we have
5x3=-ax2+10=15=2a+10

= 15—-10 = 2a

(i) On putting x =1 and y = 1 in the given equation, we have
5x1=ax1+10

= 5=a+10 =>a=5-10 = a= -5

16. Find the value of a and b, if the line 6b x+ ay = 24 passes through (2,0) and (0,2).
6bx+ay=24 ... )
On putting x =2 and y = O (i), we have
6bx2+ax0=24

= 12b+0=24 = 12b =24

=22 _p=>
= 12 YT

On putting x =0 and y = 2 in (i) we have
6bx0+ax2=24
= 0+2a=24 = 2a=24

= a=— =a=12

Hence, value of a and b are 12 and 2 respectively.
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17. Find the value of a and b, if the lines 2ax + 3by = 18 and 5ax + 3by = 15 pass

through (1.1).

On putting x =1 and y = 1 in equations 2ax + 3by = 18 and 5ax + 3by = 15, we have

2a+3b=18 ...(i)

5a+3b=15 ...(ii)

On putting a =-1in (i) we have
2x(-1)+3b=18
= —-2+3bh=18 = 3h=18+2
= 3b=20 =b==

20
3

Therefore, value of a and b are -1 and ?respectively.

ﬂ V Short Answer Questions

18. Find the value of a, if the line 3y=ax + 7, will pass through:
- (3.4 (i). (1,2) (ii)). (2 ,-3)
3y=ax +7
(i) Putting x = 3 and y = 4 in the given equation of line, we have
3x4=ax3+7

= 12=3a+7 = 3a=12-7

= 3a=5 =>a=§

(ii). Putting x = 1 and y = 2 in the given equation of line, we have
3x2=ax1l+7
= 6=a+7 =>a=6-7 =a=-1
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(iii). Putting x = 2 and y = -3 in the given equation of line, we have

3x(-3)=ax2+7

= —-9=2a+7 =2a=-9-7
-16
= 2a = —16 =>a=T =a= —8

19. Show that the points A (1,2), B (-1,-16) and C (0,-7) lie on the graph of the linear
equation y = 9x- 7

y=9x-7

On Putting x =1 and y = 2 in (i) we have
9x1-2=7 =59-2=7
= 7 =7 true
Therefore (1,2) is a solution of linear equationy =9x -7
On Putting x = -1 and y = -16 in (i) we have
Ix(-1)-(-16)=7 = —-9+16=7
= 7 =17 true
Therefore (-1,-16) is a solution of linear equationy =9x -7
On Putting x= 0 and y = 7 in (i) we have
9X0-(-7)=7 =0+7=7
= 7 =17 true
Therefore (0,-7) is a solution of linear equationy = 9 x- 7

20. Find the equation of any two lines passing through the point (-1,2). How many such
lines can be there?

Here (-1,2) is a solution of infinite number of linear equations.
(-1, 2) is a solution of linear equation y = -2x

(-1, 2) is a solution of linear equation 3 x + 2y =1

(-1, 2) is a solution of linear equation -5x + 3y = 11

Hence, there can be infinite linear equation of which the point (-1,2) is a solution
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21. Write y in terms of x for the equationx - y + 4= 0. Also draw graph of linear

equation.

X-y+4=0 x o | 4| 2

= y=x+4 Y 4 0 2

Scale: On Xeaxis | ! | -
~~and Yeais: 10-small -G+ poihs S e T
divisions = 2 units | o |

(4.0)

"x'_é/; o e s i e
IR R BEatEr st AN R T St
Yy

22. Draw the graph of linear equation 3x - 7y = 21. Check whether (8,1) is a solution of
the given equation or not.

3x-7y=21 (i) x o | 7 |73

g L Shaler On X-ais. .
| and Y-axis, 10 small
" divisions ¥ 2 units

. A4

On putting x =8 and y = 1 in (i) we have
3x8-7x1=21=24-7=21
17 = 21 false (~ 17 # 21)

Hence, (8,1) is not a solution of the equation 3x - 7y = 21.
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23. Draw the graphof the equation x -y = 3. If y = 3, then find the value ofx from the

graph.

X 0 3 5
-3 0 2

From the graph, we can see that the value of x is 6 for y=3.

24. Draw the graph of the linear equation x + 2y = 8 and find the point on the graph

where abscissa is twice the value of ordinate.

x+2y=8
X 0 8 6
Y 4 0 1
Y
'Scale; On-X-axls
—and-Y-akis; 10 small-
- Idivisions = 2 units
(0,4) ' '
| (4,2) |
(6. 1)
R
DRSS T 2 4 8 gAY
-2+
\ A4
Given, x =2y

Putting X = 2y in (i), we have
2y+2y=8 =4y=8 =y=2
aX=2x2 =x=4

Hence, point (4,2) is the required point on the graph.

25 A{k Created by Pinkz
7]

L



ﬂ Il Long answer Questions ]

25. Which of the following points
A(O,%) , B(2,6),€(1,5) and D(5,1)lie on the linear equation 2(x+ 1)+ 3(y—2) =13.

2(x +1) + 3(y —2) =13.
= 2x+2+3y—6=13 > 2x+3y=13+4
= 2x +3y =17 S ()
On puttingx=0andy = 13—7 in (i)we have
2x0+3 x5 =17
= 0+17=17 = 17 = 17,true
Therefore, (0, 13—7) lies on the given linear equation 2(x +1) + 3(y —2) = 13
On putting x =2 and y = 6 in (i), we have
2x2+3x6=17
= 4+18=17 = 22 =17, false
Therefore (2,6) does not lie on the given linear equation 2(x+1) + 3(y-2) = 13.
On putting x =1 and y = 5 in (i) we have
2x1+3x5=17
= 2+15=17 = 17 = 17 true
Therefore (1,5) lies on the given linear equation
2(x+1)+3(y-2) = 13
On putting x =5 and y = 1, in (i) we have
2x5+3x1=17 =10+3=17
= 13 =17 false

Therefore, (5,1) does not lie on the given linear equation 2(x+1)+3(y-2) = 13.
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26. The points A(a,b) and B(b,0) lie on the linear equation y = 8x + 3
(i) Find the value of a and b
(i) Is (2,0) a solution of y = 8x + 3?
(iii) Find two solution of y = 8x + 3.
Given y=8x+3 .. 0]
(i) On putting x =a and y = b in (i) we have
b=8a+3 .. (i)

On putting x =b and y = 0 in (i) we have

0=8b+3= b=
. -3 . e
By putting b = — in (ii), we have
2=ga+3
8
=27 —-27

= _?3—3=8a = - =8a =>a= -
(ii) On putting x = 2 and y = 0 in (i), we have

0=8x2+3
= 0=16+3 = 0=19, false
Hence, (2,0) is not a solution of the linear equationy = 8x + 3
(i) y=8x+3
Letx=0,theny=8x0+3=y=3
Hence, (0,3) is a solution of the linear equationy = 8x + 3
Lety=0,then0=8x +3

-3
= -—-3=8x =x=

Hence, (_?3 0) is a solution of the linear equationy = 8x + 3.

P

L]
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27. In a class, number of girls is x and that of boys is y. Also, the number of girls is 10
more than the number of boys. Write the given data in the form of a linear equation
in two variables. Also, represent it graphically. Find graphically the number of girls, if
the number of boys is 20.

Given number of girls and boys are x and y respectively
According to the question,

x-y=10

-10 0 -5 5 15

Hence, from the graph, if the number

of boys is 20, then number of girls is 30.

AY (30, 20)
Scale' OniX="| 20 -
axis, 10 small
divisions =5
gifls | . 154
On Y-axis, 10

small divisions 8
LR 10®

(25, 15)

g

g6

z (15,.5)
X _
SR e g 5 20 2 30 X

§ ! L ELN T 5
-5 (5:=5) Nurviber 6f girls
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28. The difference between two numbers is 3. Write the given data in form of a linear
equation in two variables. Also, represent it graphically, if smaller number is 8, then
find graphically the value of the larger number.

Let x be the larger number and y be the smaller number

According to the question x -y =3

From graph, we notice, if smaller number is 8, then value of the

larger number is 11.

AY ! T, 8)

Sgales On X-axis
and Y-axis, 10 small
i divisions = 2 units

Small numbers —————»

i
i
1
1
1
+
i
T
i
i
1
1
1
1
]
i
1
T

A X

—————>
gk | e

Large numbers ———»

29. The following observed values of x and y are thought to satisfy a linear equation.
Write the linear equation.

X 6 -6
-2 10

Draw the graph using the values of X, y as given in the above table. At what points
the graph of the linear equation (i) cuts the x axis (ii) cuts the y axis

The linear equation in two variables is of the form
ax+by=c ... )
Since, point (6, -2) satisfy the linear equation,

=

29 4 Created by Pinkz
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So 6a-2b=c .. (i)
Since point (-6, 10) satisfy the linear equation
A
Y
So -6a-10b=c ... iii Scale: On X-axis
( ) (-6:10) 10+ and Y-axis, 10 small

On adding (ii) and (iii) we get

8b=20=>b:£

Now on multiply (ii) by 5 and adding (iii), we get
We get

30a-10b=5c .. (iv)

divisions = 2 units

6a+10b=c .. (iif)

24a=6C = a = %c
Now putting the values of a and b in eqg. (i) we get
Cc Cc = .
SXtIy=c =x+y=4

From the graph, we notice, (i) graph cuts the x-axis at point (4,0) and (ii) graph cuts the

y-axis at (0,4)

30. The force exerted to pull a cart is directly proportional to the acceleration produced

in the body. Express the statement as a linear equation of two variables and draw the
graph of the same by taking the constant mass equal to 6kg. Read from the graph,
the force required when the acceleration produced is (i) 5m/sec?, (ii). 6m/sec?,

Let F be the force and a be the acceleration. Seate: O X.bixis. 5 Y !

small divisions = 1mis? A
. ! andg:\'-axls.ws:maii 504
According to the question, F «a divisinn 1.4 (8.48)
= F=ma | I I S
. (6,36
Where m = arbitrary constant + 39----------;;--(3)39’ b
Given, m=6 g MEmEs ! |
F =6a & i i
Consider ‘Fasyand ‘a’ as x.= y = 6x el
i et | 0.0) fi i
aorx 0 4 8 B B T | 2 4 8 8 X
Accleration, 'a’ (in mis?) ———a
Fory 0 24 48 —104
—206
Therefore from the graph,
304
L J
(i) When acceleration is 5m/s?, F =30 N o o
(ii) When acceleration is 6m/s?F = 36 N
30 ¥ Created by Pinkz
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ﬂ V Short Answer Questions ]

1. The graph of x = xais a straight line parallel to the
a) x-axis b) y-axis c) liney =x d linex+y=0

For whatever be the value of y, x remains equal to a. So the graph of x = +a is straight

line parallel to the y-axis
~ Correct option is (b)

2. Represent the following equations on the number line:

MHx=5 (iy=2 (iii) x = -3
(ivvy=7 Wy=-4 (viyx -5=2
(vily=2y-4 (viii) 1 + x = 2 (x+5) (iX)2y-1=11

09 2(y-3)=1

(i)x=5

P P 55 30 S SIS

(iy=2

(iii) x = -3

(ivyy=7
e 45—» Created by Pinkz
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(V)y=-4

B PR SR dv e B g S e e e e g

% Jr=_ g

1 I
~11 =

1098766432401 23

(iX)2y-1=11=2y=12 =y =6

(X)Z(y_%):l:z}'—1=1=>y=§=>y=1

. Y& Created by Pinkz
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3. Give the geometric representations of the following equation in one variable
(i) 3(2x+5) =5
(ii) 5(3x-5) = 2(2x+1) - 11
(i) 3(2xt5) =5
= 6x+15=5

= 6x=-10 >3x=-5

e et
765432101 2345

(ii) 3(3x-5) = 2(2x+1) - 11

: 17
= 2@Bx—-5)= 3[2(2x +1) — 11] i N
=  6x—10= 6(2x +1) —33] ] | it l
=  6x—10= 12x+6— 33 i G 0 D i e R D U SRR T
= -10—-6+33= 6x
= 1l7i=6x=>x= %
4. Represent the following equations on the Cartesian plane.
iHx=3 (i) x = -5 (ii)y =7
(ivyy=-2 (v) x+5 = 10 (vi) x+15 =7
Vi) y+7 = -2 (viil) z(y-3) = (1~ y)
(ix) 2 [(2x+1)-3] =522
(X) (2+2%) - ;=3@x+7) -5
33 ¥ Created by Pinkz
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()x=3
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(ivyy=-2

35 iﬁf,g;j Created by Pinkz
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=5

=10=x

(V) x+5

7= x=-8

(vi) x + 15

-9

(VilDy+7=-2>=y
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7> 1<v
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Oent mealon Siboad

Vi) ; (=3 = ;(1-y) =3y -3) =2(1 -y)

11
>3y—-9=2-2y =5y=11 :y:E

(ix) 2[(2x+1)-3] = 5 (5—x)
>6[2x+1-3]=5—-x =26[2x—-2]=5—x

>12x—12=5—-x 213x =17 =2x=

Scale Imx-aws S Mt o L S
- and Y-axis, 3. £ EEE bt i 1 |
ergi'i'ér it me = 4-
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(X) (2+2x) - > =3(2x +7) -5

>4+4x—1=6(2x+7)— 10 > 3+4x =12x +42—-10

=>3=8x+32 = 8x =-29

() 2Bx-1) + 7 = z[2(x +7) — 1] + 6

(i) ;Iy - @y +2)] = 5[y + 1]

5. Give the geometric representation of the following equation in two variables.

-+ Created by Pinkz

() 2@x-1)+7=:[(x+14)-1]+6
= 6(83x—1)+21=2x+13+18
= 18x —-6+21=2x+ 31
= 16x=31-15 = x===1
_ : AY
e i I
an‘dY-axis.i 10 A x=1
small divisions = o : i
Cunit o
B &
X R S
3 2 4 o 1 2 3 R
.............. .._1.._
i 24
=
.‘.3_... s o
Y. .




(i) Sly—(Qy-2)1=5(y+1)
= y—(@2y+2)=10(y+1)
= y—2y—2=10y + 10

= —y—2=10y + 10

= 11y = —12
12
= Y=Tr

. Scale: On X-axis | Y
I and Y-axis, 10 1 ENoTeeat INRTEvaes AR REaY |
.mm:.' o - o maer S S FCOPE NS A AP SNy

2unils g bR
S e R
e X
e i e ) 2 4 6
G i i ol
el Ton2 fha IT U M
L et t
i .._6_,_
Y Y'_._
ﬂ V11 Short Answer Questions ]

6. Give the geometric representations of y = 8 as an equation
(i) in one variable (ii) in two variable
y=8

(i) Geometrical representation of y = 8 in one variable is given by the number line.

(i) Geometrical representation of y = 8 in two variable is given by the Cartesian plane.

Y=8orl.y+0x=8or Ox+l.y=8
39 ,‘1;( Created by Pinkz



This is a linear equation in two variables, i.e. x and y

AN

; ; (oi'g] S

Scale: On X-axis
and Y-axis, 10

o

“small divisions =
2 unitsi o _
o 4_‘
2t

From (i) we notice, the value of y will remain fixed by variation in the value of x because O.
x will be zero everytime. As a result of which, we get a line AB parallel to x-axis, separated by y
= 8 everywhere from the x-axis.

7. Give the geometric representations of 6x+24=0 as an equation
()in one variable (if) in two variable
6xt24=0 = 6x=-24 = x= —4

(i) Geometric representations of x = -4 in one variable is given by the number line.

TR g T

1 A st
b 12 g 13 T L3 T L
it i Sl ! |

(i) 6x+24=0 = 6x = -24 =>x = —4
= 5x+0.y=-4
This is a linear equation in two variable, i.e. in x and y.

Geometrical representation of 6x+24= 0 in two variables is given by the Cartesian plane.

40 4% Created by Pinkz
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| Scale: On X-axis
iandYeaxis, 10 . o0 )

small divisions =

From (i), we notice, the value of x will remain fixed by variation in the value of y because 0.

y will be zero everytime. As a result of which, we get a line AB parallel to y=axis, separated by

x = -4 everywhere from y-axis.

8. Solve the equation 2x+1=2(% X — 1) and represent the solution(s) on

(i) the number line

(ii) the Cartesian plane

()2x1=2(Px—1) = 2x+1=x-2 = x= -3

x=-3

A

(i)

‘Scale: On X-axis’

small divisions = :

2 units T

O

_and Yeaxis; 40 1.

41
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9. Solve the equation %(y —1) =y +5,and represent the solution(s)on

(i) the number line (i) the Cartesian plane

3
E(y—1)=y+5 =3y—-3=2y+10 =y =13

i s e i
i : R 58 s s s ot o e s £ S
e e SR 2 T SRR mhib A R
,vy: 13-
| omall disions = I R Rt S e Pl st
: : .: ﬁ.‘.‘_
e

10. Draw the graph of the equation represented by a straight line which is parallel to the

x-axis and at a distance 3 unit below it.
Any straight line parallel to x-axis is given by
y=xa(i.ey=aory= —a)
y = a for above the x-axis and y =-a below the x-axis.

Hence, a = 3 units, below x-axis

Ly = -3

Hence, y = -3 is a straight line equation which is parallel to x-axis and at a distance of 3

units below it.

42 4% Created by Pinkz
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11. Express the linear equation 5x=20 in the form ax + by + ¢ = 0 and find the values of

a, b and c, also draw the graph of this equation in two variables.
5x =20
= 5x —20=0
= 56+0.y—20=0
On comparing with ax + by + ¢ = 0, we have
a=5b=0.C=-20
Again, we have 5x=20=x=4

Hence, graph of x = 4 is a straight line parallel to

y=axis

12. How many solution(s) of the equation 2x+1=x-3 are there on the

(i) Number line (i) Cartesian plane

0 =8 20 SR Rt U BT

0] 2xt1=x-3=2x—x= -3—-1 > x=-4
P & S | 1 _IG -‘!4 T 1 T L ) ] LI r

On the number line, x = -4 is the only solution of the equation 2x + 1 = x - 3

43 ”‘\f/“ Created by Pinkz
]

L



%VL.LL’»L‘.!!/«_‘M&.M
(iYx=-4
There are infinite solutions of the equation 2x+1=x-3 on the Cartesian plane.
Points (-4,1),(-4,2), (-4,3), (-4,4), ... satisfy the given equation. Hence, there are infinite
solutions.
Y e
x==4 gl andYaxis 10
i TaE e N B e T i
AR &
i3 et Ena e
36, 48 ANy o &
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ﬂ 111 Long Answer Questions ]

13. Draw the graph of the equation %(y—5)+ 6 = %(y+5)+20n the cartesain plane.

Explain the number of solutions(s) and also, determine the position of the point where
graph cuts the y-axis

~(y—5)+ 6= 2(y+5)+2

y-5+12 _ 3(y+5)+10

=
2 5
+7 _ 3y+15+10
N y+7 _ 3y

2 5

+7 _ 3y+25
N y+7 _ 3y
2 5

5[y + 7] = 2[3y + 25]
5y +35 =6y +50

6y — 5y =35—-50

y=-15

44 ,4?1« Created by Pinkz
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From the graph, we notice, the line AB can have infinite solutions. From the graph, we have

(0,-15), (1,-15), (2,-15),

y-axis at (0,-15)

............ upto c points. Hence, there are infinite solutions. Graph cuts the

AY
Scale: On X- _ :
axis and Y-axis, 100 e |
small divisions = ;
5-units
101
54
1 1 L - } - —
-+ T T T 1 : 2 v
VAR § A ighe: [y BRETARE 0 5 10 1% X
=54
~10T
(0.=15) &
A 15 B
20+
‘LY.'_

14. Reshma, a student of class IX of a school, contributed Rs.100 per month to an NGO
to help the blind children.

Taking total contribution as Rs. Y for 6 months.

(i) Form a linear equation of the above information.

(i) Draw it on the number line and also, on the Cartesian plane.

(i) According to question.

(i)

y =6 x 100 = y = 600

y=.600
T 800 600 400 200 O | 200 | 400 600 800
Lo Y :

& 600 >y =600
Scale: On X-axis and Y-axis, ..
10 small divisions =¥ 200 4004

200+
X 800 600 400 -200 ©| 200 | 400 GO0 800 X
—200+
v
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15. The following observed values of x and y are given by the table.

X -5 -5 -5 -5 -5 -5 -5 -5 -5

Y 0 -1 -2 -3 -4 1 2 3 4
(i) Draw the graph of this information

(ii)Determine the distance of separation between the line formed and the y-axis.

(i) Given points are (-5,0), (-5,-1), (-5,-2), (-5,-3), (-5,-4), (-5,1), (-5,2), (-5,3), and (-5,4)

; s Scale: On X-axi$
6T and Y-axis, 10
small divisions =
2 units
3 4 Pu & " u s
+pL
(0, 0) )
R ? 4 RS R
tax -5 K
__4 o
13-l B3
vy

(ii) To find the distance of separation of the line AB from y-axis, count the unit
distances from -5 to O.

-5 | -3 -2 -1 0

\JU\JUH)
1 1 1 1
1+1+1+1+1=5

Hence, the distance of separation between the line AB and the y-axis is 5 units
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