LINEAR EQUATIONS IN
Two VARIABLES

>

Linear Equations

\ Linear Equations ]
\
[ Linear equations in one variable ] [ Linear equations in two variables 1
Any equation of the form B ) Any equation of the form
ax+b=0,whereaz0,aand b ax + by +c=0, where g, band
are real numbers. ¢ are real numbers and aand b
eg.x+2=0,x+/2=0, are not both zero.
i eg.x+y+7=0,
; @y*ﬁ=0,/§x+6=0,etc. ! g A
g ] JZ—X*w/Ey+7=0,EtG.___ i

SOLVED QUESTIONS BASED ON EXERCISE 4.1

Very Short Answer Type Questions [1 Mark]

1. Express 5x = -8y in the form ofax + by + ¢ = 0 [CBSE 2014]
Sol. 5x =-8y
or S+ 8 +0=0
2. Tell whether the equation x(x + 4) —x* + 3y + 5 = O is a linear equation in 2 variables or not.
[CBSE 2014]
Sol. xx+4)-x" +3y+5=0
or CHa-++5=0
or +3y+5=0
This equation is in the form ax + by + ¢ = 0, wherea = 4, b = 3, ¢ = 5. Hence, this is a linear equation in two
variables.
3. Tell whether the equation x(x + 2) -+ yy-3)-y* =0isan equation of linear equation in 2 variables
or not.
Sol. x(x +2)—x* +y(y-3)-y*=0
or o+ -t +y -3y -yt =0
= 2-3y=0 = A%-3y+0=0
This equation is in the form ax + by + ¢ = 0, where a = 2, b = -3, ¢ = (0. Hence, this is a linear equation in two
variables.
4. Express the following linear equations in the form ax + by + ¢ = 0 and indicate the value of 2, b and ¢
in each case:
@ 3x+4=5 @) 3x= gy + 10 (iii) S5y =10x-7
60 Together with® Mathematics—9




Sol.

¢

Sel

@@v)
(vii)
)
@

(@#@)

(i)

@)

(V) x=% = x-5%=0 = 1x-5+0=0

(vi)

2x + 8 =11y (v) x =5y
8
8x =7 (viii) 4y = 3
12 = Ex
2

X+dy=5 = x+4y~-5=0

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

:%y-i-l() = 3x——§,—y—10=0

This equation is in the formax + by + ¢ =0
Now, on comparing, we have

a=3b=F c=-10

y=1k-7 = -x+5%+7=0

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

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

2+8=1ly = Zx-1ly+8=0

This equation is in the formax + by + ¢ = 0
Now, on comparing, we have
a=2b=-11,c=8

This equation is in the formax + by + ¢ =0
Now, on comparing, we have
a=1,b=-5c¢c=0

3 3 3

—x=2Zy= —x-=0= Zx-2+0=0
5 V= ey 5 Y

This equation is in the formax + by + ¢ =0

3
Vi) —x =2
(vi) =Y

(x) 5=6y

(vii)

(viii)

(&)

*)

Now, on comparing, we have
a:E,b=—2,c=0
5

&=7= &-7=0=8x+0y-7=0
This equation is in the formax + by + ¢ =0
Now, on comparing, we have
a=8b=0,c=-7

8 8 8
dp Doy D s gt =1
V=373 FEYT3

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

a=0,b:4,c=—§
3

S=6y=>-+5=0=0x-6y+5=0
This equation is in the formax + by + ¢ =0
Now, on comparing, we have
a=0,b=-6,c=5

12=—5-x:>—§x+12=0
2 2

:>—§_x+0.y—12:0

This equation is in the formax + by + ¢ = 0
Now, on comparing, we have

=2 b=0c=-12
2

3. Arabbit covers y metres 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 inx jumps is 2 X x, i.e. 2x metres.
According to question,

(Take the cost of a pen to be T x and that of a pencil to be T y)
Let the cost of a pen be ¥ x and that of a pencil be ¥y.

y=10+ 2x

Short Answer Type Questions | [2 Marks]

6. The cost of a pen is three times the cost of a pencil. Write a linear equation in two variables to represent
this statement.

According to question,

x=3 = x-3y=0

Hence, this is required equation.

x=y+10

Linear Equations in Two Variables

. Age of x is more than the age of y by 10 years. Express this statement in linear equation.
Sel. According to question,
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Write the linear equation if each point on its graph 9. Ifxyearsrepresents the present age of the father and

has an abscissa 2 times its ordinate. y years represents the present age of the son, then
Write a linear equation on which the point of the find the equation of the statement “present age of
form (-b, b) always lies. the father is 5 more than 6 times age of the son”.

Solution of a Linear Equation

A value of x which satisfies the equation ax + b = 0, is called its solution.

Every linear equation in one variable has a unique solution.

Any pair of values of x and y which satisfies the equation ax + by + ¢ = 0 is called its solution.
A linear equation in two variables has infinitely many solutions.

An easy way of obtaining a solution is to take x = 0 and obtain corresponding value of y, or take y = 0
to obtain the corresponding value of x.

Every point on the line satisfies the equation of the line and every solution of the equation is a point on
the line.

SOLVED QUESTIONS BASED ON EXERCISE 4.2

Very Short Answer Type Questions [1 Mark]

. Write one solution of nx + y = 5. [CBSE 2015]
w+y=5
= y=5-mx ()
On putting x = 0 in (f), we have
y=5-nx0
== y=5-0 = y=5
Hence,x = 0,y = 5 is a solution of mx +y = 3.
Find g, if linear equation 3x —ay = 6 has one solution as (4, 3). [CBSE 2015]
L. On puttingx = 4 andy = 3 in the equation 3x —ay = 6, we have
3xX4-ax3=6
= 12-3a=6 = 12-6=3a = 3a=6
= a= -g— = a=12

Hence,a = 2.

- Find the value of b, if x = 5,y = 0 is a solution of the equation 3x + 5y = b.
L On puttingx = 5 andy = 0 in the equation 3x + 5y = b, we have

IX5+5%x0=b
= 1540=b = b=15
Hence, b = 15.

For what value of k, x = 2 and y = -1 is a solution of x + 3y —k = 0.
On puttingx = 2 andy = -1 in the equation x + 3y —k = 0, we have
243x(-D)-k=0
2-3-k=0 = -1-k=0
k=-1

U
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Sol.

Sol.

Sol.

Sol.

. If a line represented by the equation 3x + oy = 8 passes through (1, 1), then find the value of o.
Sol.

x+oy=8
On puttingx = 1 andy = 1 in (i), we have
3IX14+oaXxXx1=8 = 3+a=8
= o0=8-3 = oa=5
Find the value of 3, so that x = 1 and y = 1 is a solution of the equation 5px + 30By = 70.
On puttingx = 1 andy = 1 in equation 5Bx -+ 30By = 70, we have
SPX1+30Bpx1=70 = 5p+30="70

= _ 10 -
= =70 = =35 = B=12
How many solution(s) of the linear equation 2x — 5y = 7 has? [NCERT Exemplar]

A linear equation in two variables has infinitely many solutions. Therefore, the linear equation 2x — 5y = 7 has
infinitely many solutions.
If (2, 0) is a solution of the linear equation 2x + 3y = k, then find the value of k. [NCERT Exemplar]
On puttingx = 2 andy = 0 in the equation 2x + 3y = k, we have
2x2+3x0=k
4+0=k = k=4

Short Answer Type Questions | [2 Marks]

Find two solutions for the equation 4x + 3y = 24. How many solutions of this equation are possible?
de + 3y =24

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

= y= %ji = y=38

On puttingy = 0, we have
+3x0=24 = &+0=24 = =24
24
= xX="r = x=6
Therefore, two solutions are (0, 8) and (6, 0).

Given equation is a linear equation in two variables. Therefore, it has infinitely many solutions.

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

Sol.

64

equation?
Given: 3x+2y=18

-3 5 ,
= y= 182 x—=—§-x+9 (i)
On comparing, we get m= _% andc =9
Substitute x = 4 in (i), we get y=—%x4:9=—6+9=3

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

Togettieon with® Mathematics—9
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Short Answer Type Questions Il [3 Marks]

Determine the point on the graph of the linear equation 2x + S5y = 19, whose ordinate is l—;— times its

abscissa. [NCERT Exemplar]

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

According to the question, y=1 %x

3
= y= 3%
On puttingy = %x in 2x + 5y = 19, we have

2%+ 5 X %x=19 = A 150= 38

=5 1% =38 = x=% = =2

y= g-x = y= %xz = y=3
Hence, the required point is (2, 3).

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

[NCERT Exemplar]
Given equation is Zk+cy=8 (i)
It is given the value of x is equal to the value of y,ie.x =y
On puttingx = y in (i), we have
2Zx+x=8 = ox=8-X%
= c= B2 x=0
%
This is the required value of c.
- 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°.
2 + 3x + 5x = 180°
10x = 180°
x=18°
The angles of the triangle are 2x=2x18=36%3x=3x18=54and 5x =5 x 18 = 90°

Hence, angles are 36°, 54° and 90°.

Long Answer Type Questions [4 Marks]

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

(@) Write the equation.
(1) How many solutions of this equation are possible?

(i) Is this line passes through the point (-2, 3)? Give justification.

Linear Equations in Two Variables 65




Sol. Given: P +1x-(2p+3)y-1=0 (i)
Putx = Zandy = 3 in (i), we get
p+1)2-2p+3)3-1=0

= 2p+2-6p-9-1=0
= -4p+2-10=0
=5 —4p =8
= p=-2

(7) Substitute the value of p in (i), we get
-2+ 1x-[2(-1) +3y-1=0
= =x-y-1=0
=% x+y+1=0 (i)
(#) Since the given equation is a linear equation in two variables. Therefore, it has infinitely many solutions.
(éif) Substitutex = -2 andy = 3 in L.H.S. of (ii), we have
LHS. =-2+3+1=2RH.S.
Hence, the line x + y + 1 = 0 will not pass through the point (-2, 3).
15. (i) If the point (4, 3) lies on the linear equation 3x — ay = 6, find whether (-2, —6) also lies on the

same line?

(i7) Find the coordinate of the point lies on above line

(a) abscissa is zero (b) ordinate is zero
Sol. (i) If point (4, 3) lies on 3x —ay = 6, then
3x4-ax3=6
— 12-3a=6
= -3a=6-12=-6
= 3a=6
= a=2
So, linear equation became 3x -2y = 6 (D)

Substitute x = -2 andy = -6 in L.H.S. of (i), we get
LHS. =3 x (2)-2 X (-6) = =6 + 12 = 6 = RH.S.
Hence, (-2, —6) lies on the line 3x — 2y = 6
(if) (a) 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.e.y = 0
From (i),weget3x—-2x0=6 => x=2

Required point is (2, 0)
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b PRACTICE QUESTIONS BASED ON EXERCISE 4.2

.

Ly

-
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Lﬂv

_ Write one solution of 2x + my = 4.

Find b, if linear equation 3bx ~y = 9 has one solution
as (3, 3).

. How many solution(s) of the linear equation

2r + 3y = 18 has?

Find the two solutions for the equation 3x -4y = 12.
How many solutions of this equation are possible?
Find the value of @ and b, if the lines 2ax + 7by = 14
and 3ax — 7by = 6 pass through (2, 1).

Find the value of &, if the line 3kx = 5 + 2y, will pass

through: (7)) (1,1) (@) (1,2) (i) (2,1)
Determine the point on the line of linear equation
Zr + 5y = 20 whose x-coordinate is g— times its
ordinate.

The co-ordinate of points given in the following table
represent same of the solutions of the equation

-x=2

L i1 -1 -1=212]1-
y | - 17| 3| -1|-13

10.

11.

12.

13.

14.

Find the missing values. Also find the co-ordinate
of the points where the line cut x-axis and y-axis.
[CBSE 2015]

. Which of the following point(s) A(5, 0), B(0, 17),

C(4, 4) and D(5, 1) lie on the linear equation
S(x-2)+3(y+ 1) =44

Side of an equilateral triangle isx. If the perimeter
is 30 cm, find the value of x.

If (m, 2m + 1) is the solution of the equation
S5x + 3y = 65, find the value of m.

Lety varies directly asx. Ify = 12 whenx = 4, then
write a linear equation. What is the value of y when
=257 [NCERT Exemplar]
The shares of three persons are in the ratio 3:2: 5.
Total amount is given by T 90,000. Determine the
share of each of them.

Adjacent sides of a parallelogram are in the ratio
2 : 3. If the perimeter of the parallelogram is 60 cm,
then find the sides of the parallelogram.

Graph of a Linear Equation in Two Variables

“ Inear equation in two variables is represented geometrically by a line whose points make the large number
“ collection of solutions of the equation. This representation is known as the graph of the linear equation.

draw the graph of a linear equation in two variables, it is enough to plot two points corresponding to

== more correctness of the graph.

= = 0. is the equation of the y-axis

= (. is the equation of the x-axis

=0 solutions and join them by a line. Although, it is advisable to plot more than two such points to check

The graph of the equation of the form y = kx is a line which always passes through the origin.

D SOLVED QUESTIONS BASED ON EXERCISE 4.3

L Is the point (0, 3) lie on the graph of the linear equation 3x + 4y = 12?

Sl

Very Short Answer Type Questions [1 Mark]

3 + dy = 12

[NCERT Exemplar]

On putting x = 0 and y = 3 in the given linear equation, we have

3x0+4x3=12 = 0+12=12 = 12=12,

true

So. the point (0, 3) lies on the graph of the linear equation 3x + 4y = 12.

67
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2. At what point the graph of the linear equation x + y = 5 cuts the x-axis?

Sol. At x-axis, y=0
On puttingy = Oinx +y = 5, we have
x4+0=5=x=5
Therefore, the graph of the linear equationx +y = 5 cuts the x -axis at (5, 0).
3. At what point the graph of the linear equation 2x —y = 7 cuts the y-axis.
Sol. Aty-axis, x =0
On puttingx = 0in 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).
4. Draw the graph using the values of x, y as given in the table:

x 0o | s
y 5 | o
Sol. TR T ia ars M0 B MU TIE
Lok b F Y | Sosleyon Xoaha: =
; +3 1 and Y—i_axis‘ t@ESm@ﬂ..
B  E E s o AR 1 LR
i 4 i { i
Loaget . 5 : .@;5); L bl o ARG 10
Lial g
5 i i \---,.2__,
Sinnm i
e
§ fer by el
i i =21
5. Draw the graph using the values of x, y as given in the table
x 0 >
y ) -3 0

Sel.
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Short Answer Type Questions | [2 Marks]

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

D x+2y=4 (@) 3x+2y=6
) y=—x ¥i) y = 5

L (x+2y=4

L' 0 4 2
y 2 0 1

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

R R s i Rt
s gt Sealel On X-axis .
ot [ and Yiaxis, 10 small |
o © 2') ' divisions = 2 units -

; e S RS
Sl imliaE R R

Ay T ]

¥ . Scale: On X-axis
8T+ and Yeaxis; 10 smal -

. _divisions = 2 units

et 3 i
o o Tl oh

(i) 5x—y =10 Gv) y=x
Wii) 15+3x+y =0

(i) Sx—y =10
X 0 2 1
y -10 0 -5

Here, points are (0, -10), (2, 0) and (1, -5).
P

AY  Scalé: On X-axis
“A ot —and Yeaxis; 10-small-
Le ;;livisi_ons;’: 2 units

-4 6
$

@) y=x

x 0 5 -5
y 0 5 -5
Here, points are (0, 0), (5, 5) and (-5,-5)
AY !

.,G_..

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

B

- 7 g
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() ¥ ==
x 0 ~1 4
¥ 0 1 —4

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

AY
4T Scale: On X-axis
and Y-axis, 10 small
5 divisions = 2 units
x| ELN0.0) X
g e T RE B
Lt
4, -4
Ll _( }.
61
YvY
(viy y=5x
x 0 1 -1
y 0 5 -5
Here, points are (0, (), (1, 5) and (-1, -5)
Scale; YA
OnXaxis 6T |
and Y-axis, {1,5)
10 smiall
divisions = 4T |
2 units
2]
X ©0, . x
! 2

vy

(vit) 15+3x+y=0= 3x+y=-15

x 0 -5 -5
y 15 0 -6

Here, points are (0, -15), (-5, 0) and (-3. - ,
AY

Scale: On X-axis
and Y-axis, 10 small
diviéi;c_ms = 2 units

X

F

7. Find the solution of the linear equation x + 2y = 8 which represents a point on the: [NCERT Exemplar]

(i) x-axis (i) y-axis
Sol. (i) Forx-axis,y =0
On puttingy = 0inx + 2y = §, we have
x+2x0=8 =>x=38
(i) Fory-axis,x = 0
On puttingx = 0 inx + 2y = §, we have
0+2y=8 =y=4

Hence, point (8, 0) is a point onx-axis and point (0, 4) is a point on y-axis.
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8. Draw the graph of the linear equation 3x + dy

y-axis.
Sel. x+4dy=6
X 0 -2
¥y 372 3

= 6. At what points, the graph cuts the x-axis and the
[NCERT Exemplar]

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

R ,
i ] GRS P G i _
] L 2:8) - Scale: On X-axis
} e - and Yeaxis, 10 small
Lot oo divisions = 1 unit
| | ' Pobdld
; : 1 ! T iase e irer oo
i o __ ool didond i §
Gl = __(2£ 9 i : i
| MEP e
bt s LU

5. Draw the graph of the linear equation whose solutions are represented by the points having the sum of

the coordinates as 10 units.

[NCERT Exemplar]
sel. Given, the solutions are represented by the points A.Y : P T i |
having the sum of the coordinates as 10 units. : Sl O X-axty
Therefore, linear equation is {0, 10) - and Y-axis, 10 small
x+y=10 divisions = 2 units
e 0 10 5 i
y 10 0 -5
B4
4t
2 2.
e
o
- B, 7 il o s -
\ A%

10. Find the value of g, if the line 5y = ax + 10, will
Sel. Y=ax+1

pass through (7)
0

@, 3)’" @) (4, 1).

(i) Onputtingx = 2 andy = 3 in the given equation, we have
SX3=ax2+4+10 = 15=2a+10

= 15-10=2a

= =5 =

a

(S}

9 |
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(/) On puttingx = 1 andy = 1 in the given equation, we have
S5x1=ax1+10

=5 5=a+10 = a=5-10 = a=-5
11. Find the value of @ and b, if the line 6bx + ay = 24 passes through (2, 0) and (0, 2).
Sel. 6bx + ay =24 (i)

On puttingx = 2 andy = 0 in (§), we have
6bXx2+ax0=24 = 12b6+0=24 = 12b=24
24

= b=ﬁ = b=2

On puttingx = 0 andy = 2 in (i), we have
6bXx0+ax2=24 = 0+2=24 = 2a=24
= a=‘—22i = a=12

Hence, value of @ and & are 12 and 2 respectively.

12. Find the value of @ and b, if the lines 2ax + 3by = 18 and 5ax + 3by = 15 pass through (1, 1).

Sol. On puttingx = 1 andy = 1 in equations 2ax + 3by = 18 and 5ax + 3by = 15, we have
2a +3b=18 =
S5a +3b=15 (i)

—-3a=3  (on subtracting)

3
= a=—3 = a=-1
On putting a = -1 in (i), we have
2X(-1)+3b=18 = -24+3b=18 = 3b=18+2
20

= 3b=20 = b=——3—

Therefore, value of 2 and b are ~1 and % respectively.

Short Answer Type Questions Il [3 Marks]

13. Find the value of a, if the line 3y = ax + 7, will pass through:
@) (3,4), @) (1,2), @i 2,-3) - [CBSE 2014]
Sol. y=ax+7
(i) Puttingx = 3 andy = 4 in the given equation of line, we have
3X4=ax3+7 = 12=3a+7 = 3a=12-7
5

= 3a=5 = a=§

(i) Puttingx = 1 andy = 2 in the given equation of line, we have
3x2=ax1+7 = 6=a+7 = a=6-7 = a=-1
(izi) Puttingx = 2 and y = -3 in the given equation, we have
3X(-3)=ax2+7 = -9=0+7 = 2a=-9-7

N 2a=-16 = a= "0 = g=-8
14. Show that the points A (1, 2), B (-1,-16) and C (0,-7) lie on the graph of the linear equationy = 9x-7.
[NCERT Exemplar]
Sol. y=%-7
or x—y=7 (i)

On puttingx = 1,y = 2 in (i), we have
I%x1-2=7 = 9-2=7
= 7="17, true.

12 Togethen wed® Mathematics—9
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Therefore, (1, 2) is a solution of linear equationy = 9 — 7.
On puttingx = -1,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 puttingx = 0,y = -7 in (i), we have

IX0-(-=7 = 0+7=7
= 7=7, true.
Therefore, (0, -7) is a solution of linear equationy = 9% - 7.

Find the equations of any two lines passing through the point (-1, 2). How many such lines can be there?
[CBSE 2015]

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

(-1, 2) is a solution of linear equationy = —2x

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

Write y in terms of x for the equation x —y + 4 = 0. Also draw graph of linear equation.

[CBSE 2014]

x—y+4 =0 i B i g
= y=x+4 | Scale: érfxiaxns i _ N
- 4 ) ; aﬂday*axIS“ : 'gf’u e s s e Sokic ‘
i dmszons 2a units | i
4 0 2 ' ? i

i i

. Draw the graph of linear equation 3x — 7y = 21. Check whether (8, 1) is a solution of the given equatmn
or not.
! Ay b
0 7 13 b Ll L L
y -3 -2 o ... Scalel On X-axis

- and Y-axis, 16 smaﬂ
On puttingx = 8 andy = 1 in (i), we have e - ' i
3x8-7x1=21= 24-7 =21 v !
17 = 21, false (" 17+21)
Hence, (8, 1) is not a solution of the equation 3x - 7y = 21.

JL)'S
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18.
Sol.

19.

Sol.

20.

Sol.

%

Draw the graph of the equation x -y = 3. Ify = 3, then find the value of x from the graph.
x-y =3 EER ey A yiEy ]
6 Scale: On X-axis
= 0 3 3 and Y-axis, 10 sma!
¥ -3 0 2 divisions = 2 uniis

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

¥

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+2 = 8§ (i) AY »
n. 0 3 p ESC&_Ie: On X-axis
o “and Yeaxis; 10-smalt
¥y 4 0 ‘ divisions = 2 units
Given, x =2

Putting x = 2y in (), we have
y+2y =8 = 4=8 = y=2
x=12%2 =x=4

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

\ &'

Long Answer Type Questions [4 Marks]
Which of the following points A(O, 131), B(2, 6), C(1, 5) and D(5, 1) lie on the linear equation
2+ 1) +3(y-2) =13.

2+1)+3p-2)=13 = A +2+3y-6=13 = 2+ 3y =13+ 4
= 2t +3y=17 (i)
On puttingx = 0 and y = l; in (i), we have
2x0+3x L =17
=5 0+17=17 = 17 =17, true

Therefore, (0, %) lics on the given linear equation 2(x + 1) + 3(y —2) = 13.

On puttingx = 2 and y = 6 in (i), we have

2x2+43%xX6=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 puttingx = 1 andy = 5 in (i), we have

2X14+3x5=17

= 2+15=17 = 17 =17, true

| Together with® Mathematics—9



Sol.

Jn puttingx = 5 andy = 11in (i), we have

2x5+3 x1=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.

(i) Find the value of ¢ and b.
(@ii) Find two solutions of y = 8x + 3.

Therefore (1, 5) lies on the given linear equation 2(x + 1) + 3(y - 2) = 13.

. The points A(a, b) and B(d, 0) lie on the linear equationy = 8 + 3.

@) Is (2,0) a solution of y = 8x + 37

Given: y=8+3
(i) Onputtingx =a andy = b in (i), we have
b=8+3
On puttingx = b andy = 0 in (), we have
0=8b+3 = b= 2
By puttingb = = in (i), we have
=
3 = 8a +3
3 _a_ e o
= 3 -3=8 = 3 =8¢ = a= o4
(if) Onputtingx = 2 andy = 0 in (i), we have
0=8x2+3
= 0=164+3 = 0=19, false
Hence, (2, 0) is not a solution of the linear equationy = 8x + 3.

(iif) y=8+3

Letx = 0, then

yv=8xX0+3 =y=3

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

Lety = 0, then

0=B8r+3 = 3=8 = x= :83

Hence, (::i, O) is a solution of the linear equationy = & + 3.

8

(i)

(@)

22. 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.

Sol. Given number of girls and boys are x and y

respectively.
According to the question,
x-y=10
Cx | o 0] s | 15| 2
y -10 0 -5 5 15

Hence, from the graph, if the number of boys
is 20, then the number of girls is 30.

Scale: On

AY ! ' (80,20) &

[CBSE 2014]

—15 4

X

(0, ~10)

r Y

20+
X-axis, 10
small divisions: |
=5 girls o g
On Yeaxis, 10
small divisiens § igih
= 5 boys 5
oy
e
£: 5654
=
z
X ; (10,0)
S P 5/ 15 20 25 30 X
5L & {15.“_‘5) -Numb;er of g|r[s ——-——-——P ‘
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23. The difference between two number 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

Sol.

24.

Sol.

larger number.
Let x be the larger number and y be the : = = - ot i

o+
o

[CBSE 2015]

smaller number. T T VI L R
. . . Sgale: On X-axis ;

According to the question, x-y =3 | aid Yoaxis, 10 small |

0 3. 3 | divisions = 2 units

i)
i
T

y -3 0 5

From graph, we notice, if smaller number

- Small numbers ———

is 8, then value of the larger number is 11. i
i el s ;
et
I R e X
GBI ER P B NI 5 U L 00 B R 1
The following observed values of x and y are thought to satisfy a linear equation. Write the linear
equation:
x 6| -6
y -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 () cuts the x-axis
The linear equation in two variables is of the ot
form T SN e

ax+by = c () | ‘ G810 1 g
Since, point (6, 2) satisfy the linear equation
So = 6a-2b = ¢ i)
Since, point (- 6, 10) satisfy the linear !
equation {
So —6a + 10b = ¢ (i)
On adding (if) and (i) we get

8 = 2 =b= %

Now on multiply (i) by 5 and adding (iii), we
get :

(ii) cuts the y-axis

- : \
Yo b it Lok
! ~ Scale: On X-axis

- bikdod and Y-axis, 10 small

. divisions = 2 units

300106 = 5c ) et
—6a +10b = ¢ ) PR
2da = 6c=a= %c :
Now putting the values ofa andbineq. () © = - j \
we get
C C
—x+-y = c=>x+y=4
el Y

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

- Tegether wizh® Mathematics—9



25. 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 6 kg. Read from the graph, the force required when the acceleration produced is
(i) 5 m/sec?, (if) 6 m/sec’. [NCERT Exemplar]

Sol. Let F be the force and a be the acceleration.

| Sosle: Oppisg 5.0 Y o L LL
. smalldivisions = 1mis A | | %
- and on Y-axis, 1 smail 50 '

 diision =1N__

& H i
a1
H H
SR
=

¢ fofebhg

et Lol
Eiie N R
| Accleration, ‘a’ (in m/s®) ——» |
; | e :
Lk .53

A 30 i ! -

; Lol -4 '; [
oot i s s A HA i e e i T o I SR S RS, APENPO
According to the question, Fea

‘ = ‘ F =ma,

where m = arbitrary constant

’ Given, m=6

* F=6a
Consider ‘F’ asy and ‘a’ asx. =y = bx

aorx 0 4 8

r Fory 0 24 48

Therefore, from the graph,
' (i) When acceleration is 5 m/s®>, F = 30 N
(1) When acceleration is 6 m/s%, F = 36 N

Linear Equations in Two Variables T{ ‘3



‘i) PRACTICE QUESTIONS BASED ON EXERCISE 4.3

1.

10.

11.

12.

78

At what point the graph of the linear equation
2x -3y = - 15 cuts the x-axis?

At what point the graph of the linear equation
2x + 5y = 10 cuts the y-axis?

Draw the graph using the values of x, y as given in
the table and write its linear equation.

x 0 -3

y -3 0

Draw the graph using the values of x, y as given in
the table and write its linear equation.

x 0 -28 -14

y 10 0 5

. Draw the graph of the equation 5x + 3y = —~ 105 in

two variables.
Represent graphically the equation 3x ~ 17y = 51 in
the Cartesian plane.
Find the solution of the linear equation
13x + y = — 39 which represents a point on
(i) x-axis
(if) y-axis
Draw the graph of the linear equation whose

solutions are represented by the points having the
difference of the coordinates as 25 units.

Find the equation of any two lines passing through
the point (- 21, 42). How many such lines can be
there?

Draw the graph of the linear equation 7x — 5y = 70.

7
Check whether (11, g) is a solution of the given
equation or not. .

Draw the graph of the linear equation —4x + 5y =—40
and find the point on the graph where abscissa is
and write the value of ordinate.

In a graph, the number of men is 5 more than the
twice of the number of women. Write the above
information in the form a linear equation in two
variables and also, represent it graphically. From the
graph, find the number of men when the number of
women is 5.

Tegethern with® Mathematics—9

13.

14.

15.

16.

17.

18.

19.

20.

The following observed values of x andy are thought
to satisfy a linear equation are given in the table.

x 4 -3

y 3 -4

(#) Write the linear equation.

(#) Draw the graph using the values of x and y as
given in the table.

(#if) Atwhat points the graph of the linear equation
(a) cuts the x-axis
(b) cuts the y-axis
The parking charges of a car in a parking lot is
< 20 for the first 3 hours and ¥ 10 for subsequent
hours. Taking total parking time to be x hours and
total charges as ¥y, write a linear equation in two
variables to express the above statements. Draw a

graph for the linear equation and read the charges
for five hours.

When a ball is thrown from a building having
acceleration due to gravity 9.8 m/s>. Then, the
velocity of the ball is expressed asv = 9.8 7.

Express above information in the Cartesian plane
and find the velocity after 10 seconds.

Is the point (2, 1) lie on the graph of the linear
equation 5x + 15y = 197

Is the point (3, 0) lie on the graph of the linear
equation 5x -y = 15?

Find the value of a and b, if the line 5bx — 3ay = E%O
passes through (-1, 0) and (0, -3).

Determine the point on the graph of the linear

equation 2x — 7y = 49, whose ordinate is equal to
abscissa.

The car is moving with a speed of 60 km/h, travels
y km distance in x hours. Represent this statement
as a linear equation of two variables and draw the
graph.

Read from the graph, distance travelled when
time is () 5 hours, (i) 10 hours.



Equations of Lines Parallel to the x-axis and y-axis

* “ocgraphofx = £ 4 is a straight line parallel to e The graphofy = +bisa straight line parallel to
“2¢ y-axis. This is because for whatever be the the x-axis. This is because for whatever be the
2ue of y, x remains equal to a. value of x, y remains equal to b.
Forx=g¢ Fory =5
e A , Wi YA
MRS MR ) 2 i ; il
x=a R i
[ ] X i X
T o
| _ Yy
1 Y Fory = —b
1 i ‘ YA
: v j
oF -

Forr = - i ' FOR T
e - ‘ ! | et X
Y4 |
| ' , et y=b

A - 1 - Y
x=—4 é k! il g i
: = Yy g
1 1 i‘ E L i . i ‘;Z
» ! [e) ¥ T T )!('
\ S s o

SOLVED QUESTIONS BASED ON EXERCISE 4.4

Short Answer Type Questions | [2 Marks]

L. Represent the following equations on the number line:

(i) x=5 (@) y=2 (@) x = -3 @v)y=17
V) y=-4 i) x-5=2 i) y=2y-4 i) 1+x=2(x + 5)
@x) 2y-1=11 ) 2(}’—%):1
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=5

@ x

Sol.

H
i
s
1
b
i
f
[
e

D e e T

H

T s S e

@ y=2

(i) x = -3

=17

@) y

T
i i

GRS I GER) BRSPS B

V) y=-4

PORRRIE SN 5 TR SPRPORE

=7

=2 = x

i) x-5

9

I
2
=
=
2
3
=
3
W




(Vi) y=2%-4 = 2y-y=4 = y=4

B/ GRS S 4 e S I e
(Vi) 1+x=2x+5) = 1+x=2x4+10 = x=-9

frodsbay e
e

st i 1 i i i
| B di b o o b1 ! Lo
KN P | . |
+ i 3 o i 3 i b 1

| T 'l i i i

sq__j.._g_o ; 1t g e e} + } et .; +
-1 10-9 87654324012 3 45 6 71
t . ’E ¥ 5 by s 1 s g ‘ + e Hh

(&) -1=11 = =12 = y=6

=1

[T -6-6-4-3-2-1 0123 45

1
) 2(y—5)=1 - 2y—1=1:>y=% = y=1

e B e e SO .

£
i i
i i I i sl i
=T T

P A T O 0 O Y

= Give the geometric representations of the following equation in one variable.
@) 3@x+5) =5 @) 2@r-5=22c+1)-11
Sl () 3(2+5)=5 =
= &+15=5 > &x=-10 = 3x=-5

-5
= x=—
3

Geometrical representation of x = :35— in one variable is given by the number line.

(i) %(3x—5) =202 + 1) 11

= 2(3x-5) = 3[2(2x + 1)~ 11] PiEl e e
= 6r-10 = 12¢ + 6-33 Ea RS O Sk R R
= —10—6+33=6x:>17=6x:>x:% -t

| 8 1 B

D s e g e C i S S
| A 664821 Q4 23 2587,
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3. Represent the following equations on the Cartesian plane.

@ x=3

¥) x+5=10

(x) 2[2x+1)-3] =

Sol. (i) x=3
_Scale: On X-axis
_and Y-axis, 10 small
~ divisions = 2 units |

i

Ny
i
pa s

3

(5-x)

(ii) x=-5

i) x+15=7

(Gii) y =17

Wii) y+7=-2

(x) (2+2t)—%=3(2x+7)-5

(i) x=-5

Scalé: On X-axis
and Y-axis, 10 small
“divisions = 2 units ~ |

@) y=-2

N RN PR
) Slp~3) = -]

&
Q

(i) y =17

. Scale: On X-axis
and Y-axis, 10 small
¢ divisions = 2 units g

e
e s

Y

L
4_'..
: i 24

y=T

¥x

o o

i T80 LD o
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B o2 B R

) y=-2

Scale: On X-axis
and Y-axis, 10 small
divisions = 2 units

 ERR, L

Y x

b
i
8




Mx+5=10=x=5

Scale: On X-axis
and Y-axis, 10 small
divisions = 2 units

4_-

7S )

) x+15=7=>x=-8

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

. divisions = 2 units

A

b, 2 :
5—*4'—;- . A
iy
vil) y+7=-2
=>y=-9

Scale: On X-axis L H b ‘kZ'YV
and Y-axis, 10:small ‘
divisions = 2-units -2 -
X bl : |
= F—— —

A

I

[t

T
T

Yy

= 6[&x+1-3]=5-x = 6[x-2]=5-x

() 2[(2x+1)—3]=%(5—x)

= 1x-12=5-x = 1&x=17 = x=

|
|

17
13

Yx=-8

vy

Gii) 20-3)=2(1-y) = 36-3)=21-y)

= y-9=2-2 = Sy:11:>y=1?

RS SR Ay
Scale: On X-axis . :

- and Y-axis, 10 small

3 Gi\"li”s'”iﬁ;ﬁ‘s =2 units”

_ e SRR it i3
;X,V
<k } }

-
-

¥x

vy

Scale; On X—a:xis 54

- and Y-axis, 5

“small divisions = 4

1 unit

AXT

e S P

ol .-

yx

Ty
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4. Give the geometric representation of the following equation in two variables.

Sol.

84

@) (2+2x)—%=3(2x+7)—5
= A+4-1=62x+7)-10 = 3+dc=12+42-10

= 3=8+32 = 8=-29

= WL Al
8

A,xm,

Scate: On X-axis
and Y-axis, 5

T-unit -

“small divisions =

V<

@ 2G3x-1)+7= %[2(x+ H-11+6

. “small ‘éﬂiivisiénns- e

(@) 2(3x-1)+ 7= 3[@r +149)-1]+6

= 6(3x-1)+21=2v+13+18

= 18c-6+ 21 =2r+31 IS s e Bk
» ittt bt

| -5

SYORIL! ;| 10 Ea ey proa s eyl &

i

Y ‘ e

yX i

= Jhp=51-05 = z=-2=1i Lgab .
16 |

. R

(‘"‘) E[y - (2}7 + 2)] = S(y + 1) Scalé OﬁX—?XlS
= y-(2 +2) = 100 + 1) | e 1)

—small divisions =~

= y-2y-2=10y + 10 - 2units i
= —y-2=10y + 10 bl
= 11y =-12

A2

=y = —
I3

i

o]
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Short Answer Type Questions Il [3 Marks]

3. Give the geometric representations of y = 8 as an equation
({) in one variable (if) in two variables
Sel. y=8
(f) Geometrical representation of y = 8 in one variable is given by the number line.

FE B g B e | e el B g e 1?- i
: ! i } i

(i) Geometrical representation of y = 8 in two variables is given by the Cartesian plane.
y=8orl.y+0.x=28§
or Ox+1y=8 w(f)
This is a linear equation in two variables, i.e. x and V.

i d IPRRMEEL IR IRET Y § ]

e BRE 18 B ] ] ; R 1 Sae Wi

et n lg gy Fotd 320

M AR 4t OSSR st e VK

Fata s 3 { g T TR g rEU T
Scale: On X-axis I

 and Y-axis, 10 . i _ et
Fnsl - Hedoeib ok Lk b Lo ]l

Fd

P
=

I RS

MMN.
e
>y

] SEE et
,,_.4‘-_. :
izt d SIEL TR AL LEMEYDE (ol

From (f), we notice, the value of y will remain fixed by variation in the value of x because 0.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.
5 Give the geometric representations of 6x + 24 = 0 as an equation
(f) in one variable (ff) in two variables
Sl Gc+24=0 = x=-24 => x=-4
(i) Geometric representations of x = —4 in one variable is given by the number line.

’ ’ : : o
43 -2 “1 0 1 2 3 3 5

(i) x+24=0 = w=-24 = x=-4
et S50 +0y=-4 ()
This is a linear equation in two variables, i.e. in x and y.
Geometrical representation of 6x + 24 = 0 in two variables is given by the Cartesian plane.
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. P ¥ %, SRETE BT :
- e See i i - Scale: On X-axis
: ' Lo lal and Y-axis, 10
small divisions =
1 unit !
X 2-.."
1+ t
§4 1 (,_‘4., 0)| i pesi] s I 1 i i i s
X1 -5 e L D N s v e
~1+ :
._2,..-
. =l
BY .
Yy

From (i), we notice, the value of x will remain fixed by variation in the value of y because 0.y will be zerc
everytime. As a result of which, we get a line AB parallel to y-axis, separated by x = —4 everywhere from
y-axis.

7. Solve the equation2x + 1 = 2 (%x - 1) and represent the solution(s) on

(i) the number line (ii) the Cartesian plane
Sol. x+ 1= %x—l):?x+1=xﬁ2:>x=—3
(i) x =3
: x=-3 |

(i) AY _ .
! ' : Scale: On X-axis
X231 el and Y-auis, 10
A small divisions =
2 units
44 | }
b
e : —
X -6 -4 -2 © 2 4 3 X
oy,
il
A/ et
Yy
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2. Solve the equation % (v -1) =y + 5, and represent the solution(s) on

(i) the number line (i) the Cartesian plane
Sol S(p-D=y+5 = P-3=p+10=y=13
(@) S R G N E =18
4 1 1 1 i i | 1 I L 1 i ..;
- T T T T L 8 L) T L} L} T ¥ ¥ "

(if) AY
14+
; 0, 13) :
- : { ) P =13
. and Y-axis, 10
. smalldivisions = ‘
' 2units W
8T
61
4
24
R ] + : 1 t i b
Ben B0 DB ] s D 2 4 6 8 X
2+
DV A PO S Y
Yy
3. Draw the graph of the equation represented by a straight line which is parallel to the x-axis and at a
distance 3 units below it. [NCERT Exemplar]
Sel. Any straight line parallel to x-axis is given by : ‘ i Ay | |
v=za(ie.y =aory = -a). Scale: On X-axis '
i Baah h s il gl . and Y-axis, 10 a4
v = a for above the x-axis and y = —a below cridl disans = |
the x-axis. funit |
Here, ¢ = 3 units, below x-axis. - o ; : R oo
L y=-3 ! ;
Hence, y = - 3 is a straight line equation R ; — i | b
which is parallel to x-axis and at a distance X —+ 8 -2 1 O 1 2 3 4 X
of 3 units below it. [
; a4
< 2975 TR T —_ ;43‘,;:,_{_),j
L &%

Linear Equations in Two Variables 87



10. Express the linear equation 5x = 20 in the form ax + by + ¢ = 0 and find the values of a, b and c. Alse

draw the graph of this equation in two variables.

Sol. e = 21 - Scale: OnXsaxis g XA
=3 5x-20= 0 and-axis, 10 1. - r
= 5x+0.y-20= 0 - small divisions = B ! i
. . ~ 2units. : B i1
On comparing with ax + by + ¢ = 0, we have EE L R ;
a=5b=0c=-20 (o b oo |
Again, we have Sx=20 > x=4 1L il i é T |
Hence, graph of x = 4 is a straight line parallel to y-axis. A g E
S 1 L } - : .
FIRE SEEE T i 2 dl e | X
" : L R
e b
I | : :
i i i ]
Cowy :
11. How many solution(s) of the equation 2x + 1 = x — 3 are there on the:
(f) Number line (i) Cartesian plane [NCERT Exemplar]

Sol. (i) 2x+1=x-3 = A-x=-3-1=x=-4

. ? IR T 3 ™ L Rk 4 T ¥ ¥ ' 1 L
3 i LTI R O T s A L. 2 .. 861 8 @ ,

+

On the number line, x = —4 is the only solution of the equation 2x + 1 =x - 3.
(i) x=—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.
- g |
! . ] . Scale: On X-axis |
U yaiat e e e |
Bl e small divisions =
i : 2 units
i B
| At
:4 | ; 1 1 i \..s
i T L . T T T o
X -6 -4 -2 0] 2 4 6 X
% ‘: BRI
M e g : :
Yy '




-

Long Answer Type Questions [4 Marks]

| number of solution(s) and also, determine the position of the point where graph cuts the y-axis.

I}

UV

T

Sl
(&)

g =05

20-5)46 = 2p+5)+2
y-5+12  3(y+5)+10
2 T 5
y+7  3y+15+10
2 5
YT _ 3y+2s
2 5
Sy + 71 = 2[3y + 25]
5 +35= 6y + 50
6y -5y = 35-50
y=-15

Erom the graph, we notice, the line AB can have infinite
solutions. From the graph, we have (0, -15), (1, -15),
upto « points. Hence, there are infinite
solutions. Graph cuts the y-axis at (0, -15).

Draw the graph of the equation —lz—(y -3 +6= %(y + 5) + 2 on the Cartesian plane. Explain the

s { AY
Scale: On X-axis |
_and Y-axis,; 10 . s
. At Rl NG o ol
small divisions =
5 units
.’.H}_-
-

— oLl L
X 15 ¢ -5 O 5 0 ; 15 !X
:.:5--

=40~
1 110,-15) o
A 15 P B
._;2{}_-
VY

y=6x100 = y=600

,y=60_b,,:,_ o
—800 -B0D 400 —200 O/ 200 400 600 = 800
=  Rip s b '

AY .. |
e L 1000 >y =600
Scale: On X-axis and Y-axis, _
10 small e it 4004 z
SER R SE. e i O 0 G LR B '

R — —_ o ———>

X' -800 '-600 400 -200 O] 200 400 &0 8OO X

vy

Linear Equations in Two Variables

*3. Reshma, a student of class IX of a school, contributed T 100 per month to an NGO to help the blind
children.
Taking total contribution as ¥ y for 6 months.

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

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

89



14. The following observed values of x and y are given by the table:

Sol.

90

x =5 =5 =5 -5 =5

-5

-5

-5 -5

-1 -2

y |0 -3 | -4

1

2

3 4

(f) Draw the graph of this information.

(if) 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).

Y
ﬁft Scale: On X-axis
£ and Y-axis, 10
small divisions =
® 44 2 units
®
® o4
®
(0,0) _
e Lk 2 0 5 4 A X
P
‘...4 il 5%
B
vy

(i) To find the distance of separation of the line AB from y-axis, count the unit distances from -5 to 0.

grrys

1+1+1+1+1=5

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

PRACTICE QUESTIONS BASED ON EXERCISE 4.4

Represent the equation 2(3 — 7y) — 4y — 25 =y on
the Cartesian plane.

Give the geometric representation of the equation
-4 (-7 -5

i i 29 ) two variables.

. Solve the equation 2y + 5 = 9y -9, and represent the

solution (s) on (f) the number line, (i) the Cartesian
plane.

How many solution (s) of equation 13x + 1 = 17x -7
are there?

. Draw the graph of the equation represented by a

straight line which is parallel to the x-axis and at a
distance of 5 units above it.

Draw the graph of the equation represented by a
straight line which is parallel to the y-axis and at a
distance of 7 units in the right of it.
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7.

10.

Express the linear equation 3y = —18 in the form
ax + by + ¢ = 0 and find the values of a, b and ¢
Also, represent it on the Cartesian plane.

Draw the graph of the equation —‘;

= i (x—1) + 3 on the Cartesian plane. Explain ths

(c+ 1) +:

number of solution (s) and also, find the position of
the graph where it cuts the x-axis.

Determine the distance of separation between tw«
linesy = 2 and y = -5 on number line.

At a party function, a waiter served 3 cups of coffez
to each person.

Taking number of people as 100 and total servec
cups of coffee asy



J—

(/) Formalinearequation ofthe above information.
(i) Draw it on the Cartesian plane.

(iii) Find the position of the point where graph cuts
the y-axis.

11. A shopkeeper sales 20 burgers in an hour. Taking

aumber of hours as 8 hours and total burgers sold

asy
(/) Formalinearequation of the above information.

(77} Draw it on the number line and also, on the
Cartesian plane.

t2 ue Based Questions

[¥¥)

th

A city school is celebrating “Plantation Week”
programme around its locality under the guidance
of their physical education teachers. If the students
of class X planted 50 more trees than the students
of class 1X, then

(i) Establish it in linear equation form.

(z1) Mention the values developed among the

students.

A city welfare society has organised “An Eye

Camp” under prominent eye surgeons in which 100
persons visited the camp. If 70 persons belong to
senior citizens who are above the age of 65 years,
then

INTEGRATED EXERCISE

v Short Answer Type Questions [1 Mark]

. Express linear equationx —y = /3 y in standard

form ax + by + ¢ = 0, find the value of @, b, c.

Tell whether the equationx(x—1)-x +y + 7=01s
an equation of linear equation in two variables or
not.

. How many solution(s) of the linear equation

v =4x -3 has?

If the pointx = 2,y = 2 is a solution of the equation
2x + 3k =y, than find the value of &,

Check whether the point (3, 1) lies on the equation
5x - 15y = 0 or not?

. At what point the graph of the linear equation

—x + y = -10 cuts the y-axis.

Give the geometric representation of the equation
2(x = 3) + 4y = -18 in two variables.

({) Formulate the word problem in a linear
equation in two variables.

(z1)) Which values are being promoted by the
welfare society?

. Afather after returning home from office, purchased

150 chocolates from market on way to home and
gave equal chocolates to his son and daughter.
(f) Formulate it in a linear equation from.
(#/) Mention the values promoted by father.
On a rainy day, water from the roof was flowing
in the underground water tank at the rate of
40 cm3/sec.
({) If the volume of water collected in x sec is
y cubic cm, represent this as a linear equation
and find the volume of water collected in 10
sec.
(i1) Which environmental value has been
promoted by this activity?

. A man hired an auto for 5 km. The fare was ¥ 10 for

first km and ¥ 3 for every subsequent km. He paid
¥ 50, to which the auto driver said that its not the
correct amount. The actual fare is somewhat less
than that the amount you have paid to me.

(i) Calculate the correct fare.

(i) Which value is being promoted by the auto
driver?

Represent the equation % x-3)= ) (1-x) on the
Cartesian plane. : &

Short Answer Type Questions | [2 Marks]

9.

10.

11.

12.

13.

Draw the graph of y = —2¢. Show that the point
(2, -5) is not on the given line.
Find the point of intersection of the line represented
by the equation 7x + y = -2 with x-axis. Check
whether the point (2, 1) is a solution of the given
equation.
Which of the following is a solution of the equation
x+2Zy=10

Q) (2.2) i) (1,5)
Write the coordinates of any two points which lie on
the line —x + y = -7. How many such point exists?
Draw the graph of the equation 2x + 3y = 6. From
the graph, find the value of y, whenx = 4.
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14.

15.

Express the linear equation 6 =4x in the form
ax + by + ¢ = 0 and indicate the value of a, b, c.
Also give the geometrical representation of above
equation in two variables.

Draw the graph of the equation 2x + Sy = 13. Find
the points where the line meets two axes.

Short Answer Type Questions Il [3 Marks]

16.

17.

18.

92

Check whether x = -2 and y = 6 is a solution of
3(x = 2) + 2(y + 3) = 6. Find one more solution.
How many more solution(s) can you find?

Find the value of ‘@’ If each of the following equation
hasx = 1,y = 1 as a solution:
() x+ay=6

(i) 5x 4+ 2ay = 3a

(ifi) 9ax + 12ay = 63
If x years, represents the present age of the father
and y years represents the present age of the son,
then find the statement “present age of the father is
4 more than 7 times age of the son” in mathematical

term equation and represent it on the Cartesian
plane.

ASSESS YOURSELF

. Write the equationy + 5 = /3y in standard form

ax + by + ¢ = 0. Also, mention the values of a, b
and c.

. How many solution (s) are (is) possible for the linear

equation 3x -7 = 0, represented asax + by + ¢ = 0.

At what point, the graph of the linear equation
3x — 5y = 45 cuts the x-axis.

Find the linear equation which has the following
solutions (-5, 5), (0, 0) and (5, -5).

Lety varies directly asx. If y = 12, whenx = 4, then
find the linear equation.

Draw the graph of y = x. Show that point (4, 4) is
on the graph.

Express.xin terms of y, given that 3x + 4y = 6. Check
whether the point (3, 2) is on the given line.

Show that the points A(1, 2), B(-1,-16), C(0,-7)
are on the graphy = 9% - 7.

Give the geometrical representation of 2x. +-9 = (
as an equation in (@) one variable (b) two variables.

Togethor wiek® Mathematics—9

19.

A part of monthly expenses of a family on milk
is fixed which is ¥500 and the remaining varies
with the quantity of milk taken extra at the rate of
20 per kg. Taking the quantity of milk required
extra asx kg and total expenditure on milk 3y, Writz
a linear equation for this information and draw its
graph.

Long Answer Type Questions [4 Marks]

20.

21.

10.
11.

12.

13.

14.

15.

Find the solutions of the form x = g,y = 0 and
x = 0,y = b for each of the following pairs o
equations? Do they have any common such solution”

(@) 3x+2y=6and5x-2y =10
(if) 5x + 3y =15and 5x + 2y = 10
Plot the graph of the following linear equatio=

2(x + 3) - 3(y + 1) = 0. Also answer the followinz
questions:

({) Write the quadrant in which the line segme=
intercepted between the axes lie.

(#) Shade the triangular region formed by the lin:
and the axes.

(i) Write the vertices of the triangle so formed

Find the three solutions of the equation 3 = 2x -
Draw the graph of 2x +y = 7. Write the points whers
line meets x and y-axis.

Find three solutions of equation 2x + 3(y—1) = 12
How many solutions this equation has?

Il

For what value of c, the linear equation 2x + &
8 has equal values of x and y for its solution.
The following observed values of x and y 2=

thought to satisfy a linear equation. Write the lin=e
equation:

x 6 -6

y -2 6

Draw the graph using the values of x, y as giver =
the above table.

Find m, if point (7, ~3) lie on the equation

(r=3) = m(x-3).




I&. For the first kilometer, the fare is ¥ 5 and for

successive distance it is ¥ 2 per km. Taking distance
covered as x and total fare as T y. Write a linear
2quation.

- The cost of petrol in a city is Z 50 per litre. Write an

=quation with x as number of litres and y total cost.
The following observed values of x and y are thought
o fulfil the equationy = ax + b. Find the values of
z and b.

¥ 0 2

y 5 19

Find the value of o. in the equation ax + y=35,if
r=2andy = 3.

20.

21.

22.

23.

Ram is half of his father’s age. Twenty years ago the
age of father was six times age of Ram. Find the age
of Ram and his father.

Draw the graph of the linear equation y=mx+c

form = %— andc = % Read from the graph, the

value of x, wheny = 4.5,

Draw the linesx = 4,y = 2 and x = y, on the same
graph paper and then identify what type of figure
obtained? Also write the point of vertices of this
figure formed.

Give the geometric representation of 3x + 12 = () as
an equation (f) in one variable, (i) on the Cartesian
plane.
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