Solution
PAIR OF LINEAR EQUATION IN TWO VARIABLE WS 1

Class 10 - Mathematics

Section A
1. (a) - (iv), (b) - (iid), () - (@), (d) - (i)
2. (a) - (iid), (b) - (id), (c) - (iv), d - (D)
3. (a) - (iii), (b) - (iv), (c) - (i), (d) - (iii)

Section B

4.3z —4y=Tand b5z 4+ 2y =3
The given system of linear equation is 3z — 4y = 7 and 5z + 2y = 3

Now, 3x —4y =17
3z—7
4
When x =1 then, y = -1

When x = -3 then y = -4
X 1 -3

y -1 -4

Now, 5x + 2y =3
3—bz
Y=
When x =1 then, y =-1
When x =3 theny = -6

Thus, we have the following table

X 1 3
y -1 -6
Graph of the given system of equations are
¥
i
4
]

Clearly the two lines intersect at A(1, -1)
Hence, x = 1 and y = -1 is the solution of the given system of equations.
5. Given equation is 2z +y =6

If,z=0,y=6 —2(0)=6
z=3,y=6—-2(3)=0
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Points

Given equationis 2z —y+2 =0
=>y=2x+2 ..(i)
If,z=0,y=2(0)+2=0+2=2
z=-1,y=2(-1)+2=0

X -1
y 0
Points C

Plotting 2x + y = 6 and 2x - y + 2= 0, as shown below, we obtain two lines AB and CD respectively intersecting at point, E (1, 4).

¥
\I
808

04
0.3 p
2x-y+2=0
X .
-1.0% ©

Now, Ay = Area of ACE = % x AC x PE

:§x4x4:8
And A, = Area of BDE = 5 x BD x QE
=3 x4x1=2

A A)=82=4:1

. : _ AreaAACE _ 8 __ 4 _ 4.
.". Ratio of areas of two As = A ABDE — 2 — 1 =4:1

6. Let the given points be A(1,4) , B(0,6) , C(3,4) and D(1,0).

On plotting points A and B and joining them, we get the path travelled by Aditya. Similarly, on plotting points C and D and

joining them, we get path travelled by Aditi.
o
L

It is clear from the graph that both of them cross each other at point E(2,2).

7. The given equation are
xX+2y+7=0
2x+ky +14=0
The given equations are of the form
a;x + by + ¢1 =0 and apx + byy + cp =0,
After comparing the given equation with standard equation
We get,a; = 1,b; =2,c; =7 and ay =2, by, =k, c,=14

The given equations will represent coincident lines if they have infinitely many solutions. The condition for which is
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a _h

az_bZ

1 _
=>5—
=k=4

Hence, the given system of equations will represent coincident lines, if k = 4.

N

<1
2

T

T 14

x+3y=6and 2x — 3y =12

. The solution of pair of linear equations:

X 6

and
X 0 3
y= 2z;12 4 )

Plot the points A(0, 2), B(6, 0), P(0, — 4) and Q(3, — 2) on graph paper, and join the points to form the lines AB and PQ

We observe that there is a point B (6, 0) common to both the lines AB and PQ. So, the solution of the pair of linear equations is x

=6andy =0, i.e., the given pair of equations is consistent.

9. Given, linear equation is 2x + 3y - 8 = 0 ...(i)

10.

Given: 2x +3y-8=0

. . . . a
i. For intersecting lines, i +

b
b2

.". Any line intersecting with eq (i) may be takenas 3x + 2y -9=0

or3x+2y-7=0

ii. For parallel lines, Z—; =

by

&1

w7 a

.". Any line parallel with eq(i) may be taken as 6x + 9y + 7 =0

or2x +3y-2=0

iii. For coincident lines

’aZ

.". Any line coincident with eq (i) may be taken as 4x + 6y - 16 =0

or6x+9y-24=0

Thus, we have the following table giving points on the line x- 2y = 5,

We have, x - 2y =5 and 2x + 3y = 10
Now, x- 2y =5
=z=5+2y

X 5 1

y 0 -2
Also,
2x + 3y =10

10—-3y

=>z=

2

We have the following table giving points on the line 2x + 3y = 10,

X

5
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|| y | 0 | : |

Graph of the equations x - 2y = 5 and 2x + 3y = 10 is shown below.

y

3

Clearly, two lines intersect at a point P (5,0) on x-axis. Hence x =5 and y = 0.
11. Wheny = x

X 1 2
y 1 2
When 3y = x,

X 6

y 2
whenx+y=8ory=8-x

X 4

y 4

y=x

Clearly, x = y and 3y = x, intersect at (0, 0)

x =y and X +y = 8, intersect at (4, 4)

and x + y = 8 and 3y = x, intersect at (6, 6)
12. For the equation x -y +2 =0,

whenx=0,y=2and wheny =0, x =-2

Hence, let B = (0, 2) and A = (-2, 0)

For the equation 4x -y - 4 =0,

whenx=0,y=-4and wheny =0,x=1

Hence, let C = (0, -4) and D = (1, 0)
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We can see that triangle formed by the two lines and the x-axis is triangle EAD.

The coordinates of the triangle formed is A(-2, 0),D(1, 0) and E(2, 4)

Base = 3 units
height = 4 units

Area of triangle EAD = (%) xbxh=(

1
2

) X 3 x4=6 sq. units.

13. Given equations are 3z + 4y =12 and y = 2

Solution table for 3z + 4y = 12 is

X 4 5
y 0 _3
Table for y = 2 is
X 0 9
y 2 9
¥
Y :
*. Lines intersect at one point (%, 2)
=> Pair of linear equations has a unique solution.
14.3x +y =2
=y=2-3x
X 0 1 5
y 2 -1 A
6x +2y =4
- y= 4;6z
X 1 >
y 5 8

The two lines are coincident (overlapping).
Hence, the pair of equations is dependent.
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There are infinite number of solutions i.e., every point on the line is a solution.

3 4 5 &
2T a
3+ ;2
4t e
57
15. Given, x - 5y =6 or x = 6 + 5y
X 6 1 -4
y 0 -1 -2

Thus whenx =6,y =0

whenx=1,y=-1

whenx =-4,y=-2

and 2x - 10y =12 orx =5y + 6

X 6 1 4

y 0 -1 -2

when x = 6,y =0
whenx=1,y=-1
when x = -4,y =-2

X
¥=6y=8
3 ! i . T ! ! |:S'..D}T'-FF;#
SRR R
l‘ﬁf‘%f--:l"”n'fiu
= - -+
BT 2
ch 3
bt}
¥

Since the lines are coincident, so the system of linear equations is consistent with infinite many solutions
16. We have, 2x + 5y =10

= 2x =10 -5y
10-5y
=X =—
Table for 2x + 5y = 10 is
X 0 5 -5
y 2 0 4

We have, x -3 =0
=x=3
The graph of 2x + 5y =10 andx-3=0
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From graph we find that lines intersect in one point.
.". System of linear equations has unique solution.
17.3x+y+1=0

=y=-3x-1
X 0 1 -1
y -1 -4 2
Points are (0, -1)(1, -4) and (-1, 2)
2x-3y+8=0
=y=22
X 2 -1 -4
y 4 2 0

Points are (2, 4), (-1, 2) and (-4, 0)

The required graph is shown below:

The two lines intersect at (-1, 2).

Hence, the pair of equations is consistent.
The solution is x = -1,y = 2

18. Let us denote the number of pants by x and the number of skirts by y.

Then the equations formed are:

Y=2X-2 )
y=4x-4.......... (i)
From (i)

When x = 2, theny =2
When x =1, theny =0
X 2 1

y 2
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19.

From (ii)
When x = 2, theny = 4
Whenx =1, theny =0

X 2 1
y 4 0
The graphs of two equations of line is shown below.
X
2+

From the graph, the lines intersect at point (1, 0)
Thus, the valueof x=1andy =0
Hence, the number of pants she purchased are 2 and the number of skirts she purchased are 0.
x+y=5..1)
2x +2y =10 ...(2)
Here,a;=1,b;=1,c; =-5
a=2,by=2,c,=-10
h_a
by co
Hence, the lines represented by the equations (1) and (2) are coincident.

We see that =+ =
az

Therefore, equations (1) and (2) have infinitely many common solutions, i.e., the given pair of linear equations is consistent.
Graphical Representation, we draw the graphs of the equations (1) and (2) by finding two solutions for each if the equations.
These two solutions of the equations (1) and (2) are given below in table 1 and table 2 respectively.
Forequation (1) x+y=5=y=5-Xx

Table 1 of solutions

X 0 5
y 5 0
For equations (2) x + 2y = 10
= 2y=10-2x
=y= 10;2z = y=5-x
Table 2 of solutions
X 1 2
y 4 3

We plot the points A(0, 5) and B(5, 0) on a graph paper and join these points to form the line AB representing the equation (1) as
shown in the figure, Also, we plot the points C(1, 4) and D (2, 3) on the same graph paper and join these points to form the line

CD representing the equation (2) as shown in the same figure.
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In the figure we observe that the two lines AB and CD coincide.
20. First, we form a table for all three equations different value of x and y, As:

for,y =x
X 1 2 3
y 1 2 3
for,x +y=6
X 6 2 3
y 0 4 3
for, y = 2x
X 1 2 3
y 2 4 6

Now we represent these points on the X-Y plane. As:

X+y=06 y=2x

[ NI N R S VR VJ

The area of the shaded region

= A(AABC) — A(AADC)

= 3 x height of AABC x AC + § x height of AADC x AC
X4x 645 x3x6

N =

=21 cm?
21. Let Sangeeta have x socks and y Handkerchiefs. Then the algebraic representation is given by
x+y=40...(1)
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22.

andx +5=4(y - 5)
= Xx+5=4y-20
=x-4y=-25...(2)

To represent these equations graphically, we find two solutions for each equation, These solutions are given below:

For equation (1) x +y =40 = y =40 -x

Table 1 of solutions

X 20 40
y 20 0
For equation (2) x - 4y = -25
= 4y=x+25
Table 2 of solutions
X 15 55
y 10 20

We plot the points A(20, 20) and B(40, 0) Corresponding to the solutions given in table 1 On a graph paper to get the line AB

representing the equation (1) and the points C(15, 10) and D(55, 20) Corresponding to the solution in table 2 on the same graph

paper to get the line CD representing the equation (2),
Ya

Y'w

As shown in the figure given above. We observe in figure that the two lines representing the two equations are intersecting at the

point P(27, 13).

X+t2y=3=y= %
X -1 3
y 2 0
Points are (1, 1), (-1, 2) and (3, 0)
2x+4y=8=y= %
X 2 4
y 1 0

Points are (0, 2), (2, 1) and (4, 0)

The graph of the two equations represent a pair of parallel lines.

There is no common solution.
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24.

Hence, the pair of equations is inconsistent.

Quadrilateral is like trapezium whose parallel sides are 2 units and 6 units. Distance between parallel sides is 2 units.
So, area of trapezium = é X (sum of parallel sides) x (Distance between parallel sides)
=%(2 + 6) x 2 = 8sq. units
Section C
We have to use a single graph paper and draw the graph of the following equations:
2y-x=8;5y-x=14,y-2x=1
Also, we have to obtain the vertices of the triangle so obtained.
Graph of 2y — z = 8:
Wehave,2y —x=8 =z =2y — 8
When y = 2, we have
Xx=2Xx2-8=-4
When y = 3, we have
Xx=2X3-8=6-8=-2

X -4 -2

y 2 3

Plot the points A;(—4,2) and B;(—2, 3) on the graph paper. Join A; and B; and extend it on both sides to obtain the graph of

2y — ¢ = 8 as shown in Fig.
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25.

Graph of 5y — z =14

We have, by —x =14 = x =5y — 14
Wheny=3,wehavex=5x 3-14=15-14=1
Wheny=4,wehavex=5Xx 4-14=20-14=6
Thus, we have the following table:

X

1

6

y

3

4

Plot the points A(1, 3) and By(6, 4) on a graph paper. Join Ay and B, and extend it on both sides to obtain the graph of 5y - x =

14 as shown in Fig.

Graphofy — 2z =1:

Wehave,y —2z=1=y=2z+1
Whenx =-1,wehavey=2 x -1+1=-2+1=-1
Whenx=0,wehavey=2x 0+1=1

X

-1

0

y

-1

1

Plot the points A3(-1 - 1) and B3 (0,1) on the same graph paper. Join A3 and B3 and extend it on both sides to obtain the graph of y

- 2x =1 as shown in Fig.

From the graph of the three equations, we find that the three lines taken in pairs intersect each other at points A;(- 4,2), Ay(1, 3)

and Ay(2, 5).

Hence, the vertices of the required triangle are (-4, 2), (1, 3) and (2,5).
x=0,y=0,y=4and2x+y=6
Graph of the equation y = 4:
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2z +y==6:
We have 2z +y =16
When y =0, we get x =3 and x = 0 gives y = 6.

Thus, we obtain the following table giving coordinates of two points on the line represented by the equation 2z + y = 6.

X 3 0

y 0 6
The coordinates of its vertices are O(0, 0), C(3,0), E(1,4) and B(0, 4).
Area of trapezium OCEB = %(OC + BE) x OB= %(3 + 1) x 4 = 8sq. units
26. Given System of Equations are,
4x -3y =6....(1)
7x + 3y =27 ....(2)
Consider equation (1),

Putx =0,
By=6=>y=-2
Put x = 3,

12-3y=6=>y=2
Coordinates of the points are (0, -2) and (3, 2).
Consider equation (2),

Put x =0,
3y=27=y=9
Put x = 3,

21+3y=27=y=2

Coordinates of the point are (0, 9) and (3, 2)

Clearly, from the graph, point of the intersection of both lines is (3, 2)
So, the solution to a given lines is x =3 and y = 2.
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The shaded triangle is required one.
The coordinates of the vertices of the triangular region formed by these lines and the y-axis are (3,2), (0,-2)and (0, 9)

-10 5
dx -3y =26 / 5 -
27.We have,x + y=4and 2z — 3y =3
Nowz +y=4
=z=4—-y

When y = 0 then, x = 4
When y = 2 then, x = 2
Thus, we have the following table giving points on the line x + y =4

X 4 2

y 0 2

Now, 2z — 3y =3

3y+3
:x:yT

Wheny =1, then x = 3
Wheny =-1,thenx =0
Thus, we have the following table giving points on the line 2z — 3y =3

X 3 0
y 1 -1
xty-4=0 y

2x-3y-3=0

Clearly, two lines intersect at a point P(3,1)
Hencex=3andy=1
28.2x —3y+6=0

2z+6
=>y= 3
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2¢ +3y—18=0

18—2z
=>y="3

2t- W+ 620

Thus, the two graph lines intersect at (3, 4)
.. x =3 and y = 4 is the solution of given system of equations

The vertices of the triangle formed by these lines and y - axis are (3, 4), (0, 6) and (0, 2)

So, height of the triangle

= distance from (3, 4) to y-axis
= 3 units

Also base = 4 units

Area of the triangle = % X base X height

1
=3 x4 x3
= 6 sq. units
29. It is given that

or,3x-y-7=0

a1 =3,bj=—-1,c =—-7
204+ 5y+1=0
as=2,bpb=5,c0=1

a_3
a2_2
bt
by 5
3, -1
275

ap bl
Thusaz7éb2

Hence, given pair of linear equations has a unique solution.

From (i) y =3x-7

If X =0, we havey = -7
If X =2, we havey = -1
If X=3,wehavey =2

Thus, we have the following table:
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X 0 2
y -7 -1
and from (ii) 2x + 5y + 1 =0
or, 5y = -1 - 2x
—1-2z
oLy=—p—

If, X =2, we have y = -1
If X=-3,wehavey=1
Thus, we have the following table:

X

y

-1

Plotting these points we get the following graph

CE = w ™
34 5867 8 %1011 X

23 ¢ By m -1

Clearly two lines intersect at point(2, -1)

Hencex=2andy=-1

30.2x+y-6=0..(0)

4x-2y-4=0..02)
Here,a; =2,b;=1,c;=-6

32:4,b2:-2,C2:-4

by

We see that —% £ -L
az

by

Hence, the lines represented by the equations (1) and (2) are intersecting.

Therefore equation (1) and (2) have exactly one (unique) solution i.e., the given pair of linear equation is consistent. Graphical

representation. We draw the graphs of the equations (1) and (2) by finding two solutions for each of the equations.
These two solution of the equations (1) and (2) given below in table 1 and 2 respectively.

For equation (1)
2x+y-6=0
=y=-2x+6

Table 1 of solutions

0
6
For equation (2)
4x-2y-4=0
=2y=4x-4
=>y= 4w274 = y=2x-2
Table 2 of solutions
X 0
y -2
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31.

We plots the points A(0, 6) and B(3, 0) on a graph paper and join these points to form the line AB representing the equation (1) as
shown in the figure.

Also. we plot the points C(0, -2) and D(1, 0) on the same graph paper and join these points to form the line CD representing the
equation (2) as shown in the same figure. In the figure, we observe that the same lines intersect

at the point P(2, 1). So x = 2 and y = 1 is the required unique solution of the pair of linear equations formed.

Y

=
2
F3

Verification : substituting x = 2 and y = 1 in (1) and (2) we find that both the equations are satisfied as shown below:
2Xx+y-6=2(2)+2=6

4x-2y-4=4(2)-2(2)-4=0

This verifies the solution.

Given equations,

2c —y—2=0

dr +3y—24=0

y+4=0

Wehave, 22 —y—2=0orz = %2

When y = 0, we have z = % =1

When x =0, we have y = -2.

Thus, we obtain the following table giving coordinates of two point on the line represented by the equation 2z — y — 2 =0 and
its graph is shown below.

X 1 0

y 0 -2
24—A4x
3

Now we have, 4z +3y —24=0=y =
When y =0, we have x = 6

When x =0, we havey =8

Thus, we obtain the following table giving coordinates of two points on the line represented by the equation 4z + 3y — 24 =0
and its graph is shown below.

X 6 0

y 0 8

Alsowe havey +4=0
Clearly, y = - 4 for every value of x.

So, let E(2, -4) and F(0, -4) be two points on the line represented by y + 4 = 0. Plotting these points on the same graph and
drawing a line passing through them, we obtain the graph of the line represented by the equation y + 4 = 0 as shown in Figure.
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From Fig. we have A PQR having vertices P(3,4), Q(-1,-4) and R(9, -4).
Also, PM = 8 and QR = 10.
Area of APQR = %( Base x Height )
= Areaof APQR= 3(QR x PM) = 3(10 x 8)sq. units
= Area of APQR = 40sq. units.
32. We can rewrite the equations as:
dx-y=4and 3x+2y =14

For equation, 4x —y =- 2

First, take x = 0 and find the value of y.

Then, take y = 0 and find the value of x.

X 0 1

y -4 0
Now similarly solve for equation, 3x + 2y = 14

X 0 %

y 7 0

Plot the values in a graph and find the intersecting point for the solution.

6

(1,0

(2.4)

(4.667, 0)

==

N\

Hence, the solution so obtained from the graph is (2,4), which is the intersecting point of the two lines.

The vertices of the formed triangle by these lines and the y - axis in the graph are A(2, 4), B(7, 0) and C(0, - 4).

Clearly, from the graph we can identify base and height of the triangle.
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33.

34.

Now, we know
1

Area of Triangle = 5

X base X height

Thus, Area(AABC) = % X 11 x 4 ['.- Base = OB + OC = 7 + 4 = 11 units and height = 4 units]

Area(AABC) = 22 sq. units

Given equations, 2z +y —3=0and2z —3y—7=0
Now2z +y—-3=0

>y=3—-2z

When x =0 then, y = 3

When x =1 then,y =1

Thus, we have the following table giving points on the line 2 + y — 3 = 0 and the graph is shown below.

X 0

y 3

Now, 2z — 3y —7=0
27
3

When x =2, theny =-1
Whenx =5,theny =1

=y=

Thus, we have the following table giving points on the line 22 — 3y — 7 = 0 and the graph is shown below.

X 2

y -1

Graph:

<

A
Clearly two lines intersect at a point P (2, -1)
Hencex=2andy=-1

Given equations, 2x - 3y +13= 0 and 3x - 2y + 12 = 0.
Now, 2z — 3y +13=0

13+2z
Sy="3

When x=1 then, y=5
When x=4 then, y=7
Thus, we have the following table giving points on the line 2x - 3y +13= 0.

X 1

y 5

Now, 3z — 2y +12=0

1243z
Sy="5

When x=0 then, y=6
When x=-2 then, y=3
Thus, we have the following table giving points on the line 3x - 2y + 12 = 0.
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Graph:

¥ 2x-3y +13=0

3x-2y+12=0

-1 (0.-6)

Since, the two graphs intersect at (—2, 3).

Hence, z = —2 and y = 3.

35. Let the number of rides Akhila had on Giant wheel be x and number of times Akhila played Hoopla be y.

Given, number of times she played Hoopla is half the number of rides she had on the Giant Wheel.

>y=

=22y—z=0 ..

z
2

(@)

For above equation, we have following table

X

0

_ oz
vy=3

0

Given, each ride on giant wheel costs Rs 3, and a game of Hoopla costs Rs 4 and she spent total Rs 20 in the fair.
= 3x +4y =20
= 3x +4y-20=0...(ii)

:y:

20—3x
4

X

203z

4

Thus, algebraically the equations are represented as:

2y-x=0and3x+4y-20=0
Graphically they are represented as:
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Y

13)

Solutionisx=0andy =2

37. We can rewrite the equations as:
2x-5y=-4and2x+y=8

For equation, 2x - 5y = - 4

First, take x = 0 and find the value of y.

Then, take y = 0 and find the value of x.

X 0 -2
4
y 5 0
Now similarly solve for equation, 2x +y = 8
X 0 4
y 8 0
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Plot the values in a graph and find the intersecting point for the solution.

(-2.0) /

(0.8)

(0,0.8)

Hence, the solution so obtained from the graph is (3,2), which is the intersecting point of the two lines.

The vertices of the formed triangle by these lines and the y - axis in the graph are A(3, 2), B(0, 8) and C(0, 0.8).

Clearly, from the graph we can identify base and height of the triangle.

Now, we know
Area of Triangle = % x base x height

Thus, Area(AABC) = % X 7.2 x 3 [. Base=0B-0C=8-0.8="7.2 units and height = 3 units]

Area(AABC) = 10.8 sq. units
38. There are two sections X-A and X-B,

Let amount contributed by Section X-A be Rs.x
and Let amounts contributed by X-B Rs. y
x +y=1,500 ...(1)

y-x =100 ....(ii)
From (i) y = 1500 - x
X 0 700 1,500
y 1,500 800 0

From (ii) y= x + 100
Point of intersection = (700,800)
Hence X-A contributes = Rs 700 and section X-B contributes Rs 800.

X 0 700

y 100 800
Point of intersection = (700,800)
Hence X-A contributes = Rs 700 and section X-B contributes Rs 800.

700 15.00‘:\.

39. Given equations, z — 2y = 5 and 3x — 6y =15
Now, z — 2y =5
=x=2y+5
Wheny =-1then, x =3
Wheny =0 then, x =5
Thus, we have the following table giving points on the line z — 2y =5
X 3 5
y -1 0
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Now, 3x — 6y =15
Wheny =0, thenx =5
Wheny =-1,thenx =3

Thus, we have the following table giving points on the line 3z — 6y = 15
X 5 3

y 0 -1
A /

/

Graph:

AN

(0,-25)

AT

/

Since the two lines are coincident, the given equations have infinitely many solutions.
40. The given system of equationis 4z — 3y +4 =0 and4z + 3y —20=0
Now, 4z —3y+4=0

3y—4
- T4
Solution table for 4 — 3y +4 =10
X 2 -1
y 4 0
We have,
4z +3y—20=0
203y
T4
Solution table for 4= + 3y — 20 =0
X 5 2
y 0 4

Graph of the given system is:

Clearly, the two lines intersect at A(2, 4)
We also observe that the lines meet x - axis B(-1, 0) and C(5, 0)
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41.

42.

Thus x = 2 and y = 4 is the solution of the given system of equations.
AD is drawn perpendicular A on x - axis. Clearly we have,

AD =y - coordinate point A(2, 4)

AD=3andBC=5-(-1)=4+1=6

Area of the shaded region = % x base x altitude

=3 x6x4

=12 sq. units

The given equations are

x-y+1=0...(1)

3x+2y-12=0..(2)

Let us draw the graphs of equations (1) and (2) by finding two solutions for each of these equations. These two solutions of these
equations (1) and (2) are given below in table 1 and table 2 respectively.
For equation (1) x-y+1=0

=y=x+1
Table 1 of solutions
X 0 -1
y 1 0
For equation (2) 3x +2y - 12= 0 = y = %
Table 2 of solutions
X 4 0
y 0 6

We plot the points A(0, 1) and B(-1, 0) on a graph paper and join these points to form the line AB representing the equation (1) as
shown in the figure. Also, we plot the points C(4, 0) and D(0, 6) on the same graph paper and join these points to form the line CD
representing the equation (2) and shown in the same figure.

In the figure, we observe that the coordinates of the vertices of the triangle formed by these given lines and the x-axis are E(2, 3 ),

B(-1, 0) and C(4, 0)
¥

The triangular region EBC has been shaded and the area of triangular region EBC = %(5)(3) = %
Given equations are
x + 2y =8...(1)
We have,
X 8 6
y 0 1
and y - x = 1...(i)
X 0 1
y 1 2
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43.

44.

Therefore the graph is shown:

So, the coordinates where the lines meet the y-axis are (0,1) and (0,4).
Given equations are : x -y + 1 =0 ...(1)

3x+2y-12=0..(ii)

solving (i)

x-y+1=0

y=x+1

Letx =0,

=y=0+1=1

So,x =0,y =1is asolution

Letx=1

=y=1+1=2

so, x =1,y =2 is a solution
X 0
y 1

Solving (ii)

3x+2y-12=0

2y =12-3x

12—3z
2

X 0
y 6

we will plot both equations on the graph

a
cx—y=-1

E:—r 2p=12
Therefore, the traingle formed by the lines and x - axis is AO DE Where D(2,3), O(-1,0) and E(4,0).
Given system of equations are:
z—y=1
2 +y=28
Graph of the equationz —y=1:
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45.

We have,
x-y=1=y=x-landx=y+1
Putting x = 0, we gety = -1
Puttingy =0, we getx =1

Thus, we have the following table for the points on the linez —y=1:

A T

Graph of the equation 2x + y = 8:
We have,

2X+y=8:>y=8—2xandm:%

Putting x =0, we gety =8
Putting y = 0, we get x = 4

Thus, we have the following table giving two points on the line represented by the equation 2x +y = 8.

X

0

4

y

8

0

Clearly, the two lines intersect at P (3,2). The area enclosed by the lines represented by the given equations and the y-axis is

shaded in Fig.

Now, Required area= Area of the shaded region
= Required area = Area of APAC

=  Required area = %( Base x Height)
= Required area = %(AC x PM)

=  Required area = %(9 X 3) sq.units [ PM = x-coordinate of P = 3]

=13.5 sq. units.

Given system of equations are:

2z +y==6 ..(4)

2 —y+2=0 ..(ii)

Graph of the equation 2z + y =6 :
We have,

2c+y=6 =>y=6 -2z
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When x =0, we havey =6 -2(0) =6
When x =3, we havey =6-2(3)=6-6=0
Thus, we have the following table giving two points on the line represented by the equation 2z + y = 6

X 0
y 6

Graph of the equation 2z

20 —y+2=0=>y=2x+2
When x =0, we have y =2(0) +2 =2
When x =-1, wehavey =2(-1) +2=2-2=0

Thus, we have the following table giving two points on the line representing the given equation

X

0

-1

y

2

0

Thus, x = 1, y = 4 is the solution of the given system of equations. Draw PM perpendicular from P on x-axis

Clearly, we have

PM = y-coordinate of point P(1, 4)

= PM=4
and, DB =4

.. Area of the shaded region =Area of APBD

= Area of the shaded region =
= Area of the shaded region =
= Area of the shaded region = (% X 4 x 4) sq. units = 8sq. units.

46. Let the dimensions (i.e., length and width) of the garden be x and y m respectively.

L(Base x Height
2
5(DB x PM)

Then, x =y + 4 and 3 (2x + 2y) = 36

=x-y=4..11)
x+y=36..(2)

Let us draw the graphs of equations (1) and (2) by finding two solutions for each of the equations. These two solution of the

equations (1) and (2) are given below in table 1 and table 2 respectively.

For equation (1)
x-y=4
=y=x-4

Table 1 of solutions

X
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47.

y 0 -2

For equation (2) x + y = 36
=y=36-Xx
Table 2 of solutions

X 20 16

y 16 20

We plot the points A(4, 0) and B(2, -2) on a graph paper and join these points to form the line AB representing. The equation (1)
as shown in the figure.
Also, we plot the points C(20, 16) and D(16, 20) on the same graph paper and join these points to form the line CD representing

the equation (2) as shown in the same figure.

In the figure, we observe that the two lines intersect at the point C(20, 16) So x = 20, y = 16 is the required solution of the pair of
linear equations formed. i.e., the dimensions of the garden are 20 m and 16 m.

Verification : substituting x = 20 and y = 16 in (1) and (2), we find that both the equations are satisfied as shown below:
20-16=4

20+ 16=236

This verifies the solution.

Let, the numerator and the denominator of the fraction be x and y respectively. Then the algebraical representation is given by the

following equations:
z+l 1

y 2
=2x+1)=y
=2x+1)=y
=2x-y=-2..(1)
andyf—lz % = 3x=y-1
=3x-y=-1..12)
To represent these equation graphically, we find two solutions for each equation. These solution are given below:
For equation (1) 2x -y = -2
Table 1 of solutions

X 0 -1
y 2 0
For equation (2),
3x-y=-1
=y=3x+1
Table 2 of solutions
X 0 -1
y 1 -2
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We plot the points A(0, 2) and B(-1, 0) corresponding to the solutions in table 1 on a Graph paper to get the line AB representing.
The equation (1) and the points C(0, 1) and D(-1, 2) corresponding to the solutions in Table 2 on the same graph paper to get the
line CD representing the equation (2) as shown in the figure given below

*1
=

We observe in the figure that the two lines representing the two equations are intersecting at the point P(1, 4).
48. We can rewrite the equations as:

x-2y=-2and2x+y=6

For equation, x - 2y = - 2

First, take x = 0 and find the value of y.

Then, take y = 0 and find the value of x.

X 0 -2
y 1 0
Now similarly solve for equation, 2x + y =6
X 0 3
y 6 0

Plot the values in a graph and find the intersecting point for the solution.

&

////

©.1) @2

20~ (3.0)
1N
Hence, the solution so obtained from the graph is (2, 2), which is the intersecting point of the two lines.

The vertices of the formed triangle by these lines and the x - axis in the graph are A(2, 2), B( -2, 0) and C(3, 0).
Clearly, from the graph we can identify base and height of the triangle.

Now, we know

1
2
Thus, Area(AABC) = % X 5% 2[.".Base = BO + OC = 2 + 3 = 5 units and height = 2 units]
Area(AABC) = 2 sq. units

49. Let the present age of Sagar be x years and the age of Tiru be y year.

Area of Triangle = + X base X height

5 years ago, Sagar's age = (x — 5)years and Tiru's age =(y — 5)years
According to given condition,

(z—5)=2(y—5)

=2—-5=2y—10=2—2y+5=0

After 10 yr, Sagar's age = (z + 10)yrs and Tiru's age =(y + 10)yrs
According to the given question,

z+10=(y+10) + 10

2z+10=y+20=2z—-y—-10=0
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50.

Thus, we get following pair of linear equations
=z—-2y+5=0 ..»0)
=z—y—10=0 ..(ii)

Now, Let us draw the graphs of Egs.(i) and (ii) , by finding atleast two solutions of each of the above equations. The solutions of

equations are given in the following tables.
Table forz — 2y +5=0

X 5 -5
y=2 5 0
Points A(5,5) B(-5,0)
Table forz —y —10=0
X 5 10
y=x-10 -5 0
Points C(-5,5) D(10,0)

Plot the points A(5,5) and B(-5,0) on a graph paper and join them to get the line AB. Similarly, plot the points C(-5,5) and D(10,0)

on the same graph paper and join them to get line CD.

aof’

=
Ty

It is clear from the graph that, lines AB and CD intersect each other at point E(25,15).
So, x =25 and y = 15 is the required solution.
Hence, Sagar's present age = 25 yr and Tiru's present age = 15 yr

Given equations are: 2x + 3y = 12 and 3y = 12 - 2x
122z

3
If x=0,we havey =4

or, Y=

If x =6,we havey =0
If x=3, wehavey =2
The solution table is as follows:

X 0 6 3
y 4 0 2

x-y=1

or, y=x-1

If x =0, we havey = -1

If x=1,we havey =0

If x =3, we have y = 2

The solution table is as follows:
X 0 1 3
y -1 0 2
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Plotting the above points and drawing the lines joining them, we get the following graph.

x—y—1=0

P o
0, =1 _1 4
/’72/»
ik

e

4

-

/(:, 0)

M

The two lines intersect each other at point (3, 2).

Hence, x =3 andy =

AN ABC is the region between the two lines represented by the given equations and the X-axis.

2.

51. Graph for the equation:

z+y=3
=3-z=y
oby=3 —z

When x=1, we have
y=3-1=2
When x=2, we have
y=3-2=1

iy

Plotting the points A(1,2) and B(2,1) and drawing a line joining them, we get the graph of the equation ¢ + y = 3 as shown in

Fig.

Graph of the equation 3z — 2y =4 :

We have,

3x —2y=4=2y=3z—-4=y=

When, x=0, we have
3x0—-4 2
==
When x=4, we have

3z—4
2

0

4

-2

4

Plotting the point C (0, -2) and D (4, 4) on the same graph paper and drawing a line joining them, we obtain the graph of the

equation 3x - 2y = 4.
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The two lines intersect at point P(2,1).

Hence, x = 2, y = 1 is the solution of the given system.

52.x + 2y =5.....(1)

When x =1, we have y = 2
When x =3, we havey = 1
When x =5, we have y = 0

Thus, we have the following table given points on the line x + 2y =5

X 1 5
y 2 0
2x -3y = - 4.......(2)
3y =-4-2x
or -3y =-(4 + 2x)
2z+4
or Yy = —5—

When x =1, we have y = 2
When x = 4, we havey = 4
When x =-2, we havey = 0

Thus we have the following table giving points on the line 2x - 3y = -4

X

1

4

y

2

4

Graph of the given equations x+ 2y = 5 and 2x - 3y = - 4 is as given below:

Lines meet x-axis at (5,0) and (- 2 0) respectively.

53. Formulation: Let the number of girls be x and the number of boys be y.
It is given that total ten students took part in the quiz.

.". Number of girls+ Number of boys = 10
ie.x+y=10

It is also given that the number of girls is 4 more than the number of boys.

.". Number of girls= Number of boys + 4

iLe.x=y+t4

or, X-y = 4

Thus, the algebraic representation of the given situation is
x +y=10 ........ @)

X-Y=4 .. (ii)

Add (i) and (ii) we get

X+y+x-y=10+4

2x =14

x=7
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Put x = 7 in (i)

x+y=10
7+y=10
y=10-7
y=3

So, valueof x =7 andy = 3

Graphical Representation: Now putting y = 0 in x + y = 10, we get

x = 10. Similarly, by putting x =0 in x + y = 10, we get y = 10.

Thus, two solution of equation (i) are:

X 10 0
y 0 10
Similarly, two solutions of equation (ii) are:
putting y =0 in x - y = 4, we get
x = 4. Similarly, by putting x = 0in x + y = 10, we get y = -4.
X 4 0
y 0 -4

Now, we plot the points A (10, 0), B (0, 10), P (4, 0) and Q (0, -4) corresponding to these solutions on the graph paper and draw

the lines AB and PQ representing the equations x + y = 10 and x - y - 4 as shown in Fig.

NETE GO B Ferakd BRSSS EEdak (2504 ASEEa {226 182 B

x-axis: 1 cm = 2 Girls
y-axis: 1 cm = 2 Boys

 SCALE

Iy :-::l =1 ot y"

We observe that the two lines representing the two equations are intersecting at the point (7, 3).

54. The given system of linear equation is

Here, a; = 3, by = -5, ¢1=-20;

ap = 6, b2: -10, Cr= 40

a b c
We see that — = -+ £ 2L
ay by c2
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Hence, the lines representing the given pair of linear equations are parallel.

Therefore, equation(1) and (2) have a common solution, i.e, the given pair of linear equations is inconsistent.

55. We can rewrite the equations as:
x-y=-3and2x +3y =4
For equation, x -y =-3

First, take x = 0 and find the value of y.

Then, take y = 0 and find the value of x.

X

0 -3

y

3 0

Now similarly solve for equation, 2x + 3y = 4

X

0 2

y

FYES
o

Plot the values in a graph and find the intersecting point for the solution.

(0.3)

[

1,

\ oo

(0,1.333)
(3.0)
2 0

=

Hence, the solution so obtained from the graph is (-1, 2), which is the intersecting point of the two lines.

S

Clearly, from the graph we can identify base and height of the triangle.

Now, we know

Area of Triangle =

1
2

X base X height

Thus, Area(AABC) = % X5 x 2
['.- Base = BO + OC = 3 + 2 = 5 units and height = 2 units]
Area(AABC) = 5 sq. units

56. Given system of equations are:

20 —y—4=0
z+y+1=0

Graph of the equation 2z —y —4=0:

We have,
2c —y—4=0
=>y=2z—-4

When x = 0, we have y = 2(0) — 4 = —4
Whenx =2, wehavey=2(2) —4=4—-4=0
Thus, we have the following table giving points on the line 2z —y —4=0.

X

0

2

y

-4

0

Plotting the points A(0, —4) and B(2,0) on the graph paper on a suitable scale and drawing a line passing through these two

points we obtain the graph of the line given by the equation 2 — y — 4 = 0 as shown in Fig.
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57.

Graph of the equationx + y + 1 =0:

We have,

x+y+1=0=>y=-x-landx=-y- 1

When x =0, we have y = -1

When x = -1, we havey = 0

Thus we have the following table giving points on the linex+y+1=0

X 0 -1

y -1 0

Plotting the points C'(0, —1) and D(—1, 0) on the same graph paper and drawing a line passing through them, we obtain the
graph of the line represented by the equation  + y + 1 = 0 as shown in Fig.

Clearly, the two lines intersect at P (1,-2). Hence, x = 1,y = —2 is the solution of the given system of equations.

From Fig, we observe that the lines represented by the equations 2x — y — 4 =0andz + y + 1 = 0 meet y-axis at A (0 ,-4)
and C(0,-1) respectively.

It is given that

2x-y=1

or,y=2x-1

If x =0, we have y = -1

Ifx=1,wehavey=1

Ifx=3,wehavey=5

Fory=2x-1
X 0 1 3
y -1 1 5
In second equation x + 2y = 13
or,2y =13-x
13—z
oL, Yy =

2
If, x=1,wehavey = 6

If x =3, we havey =5
If x =5, we havey =4

X 1 3 5

y 6 5 4

Plotting the above points and drawing the lines joining them, we get the graph of above equations.

Two obtained lines intersect at point A (3, 5)
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Hence,x =3 andy =5
ABC is the triangular shaded region formed by the
obtained lines with the Y-axis.

58.2x + 3y =12
2x =12 -3y
123y
2
When x = 0 we have, y =4

or, x =

when x = 6 we have, y =0
when x = 3 we have, y = 2
Thus, we have the following table

X 0 6 3

y 4 0 2

x-y=1

or,y=x-1

When x =0, we have y = -1
When x =1, we have y = 0

When x = 3, we havey = 2

Thus, we have the following table

X 0 1 3

y -1 0 2

Plotting the above points and drawing lines joining them. Graph of the given system of equations :

.Y
v\“\
\'\.‘ 5 .
A #
B (0 4) /
3
M 2 :\ﬁ(\\(\al 2)
1 ™
5. i . ,: ) o ‘\(vs 0) . 3(
44444?n2345618
=1#A(0, 1) ‘\\
pr-28 2x+ 3y=12
/'_3 A
X—y= 1}/ 4
/ 4
e 5

Clearly, the two lines intersect at point P(3,2).

Hence,x =3 andy =2

we also observe that the lines represented by the equations 2x + 3y = 12 and x - y = -1 meet y - axis at A(0,1) and B(0,4)
Area of shaded triangle region = Area of APAB

= % x base x height
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59.

60.

x ABx PM

=3 x5x3

= 7.5 square unit.

N =

x-y=1

or,y=x-1

When x =2, we havey = 1
When x = 3, we have y = 2
When x= -1, we have y = -2

X 2 3 -1
y 1 2 -2
2x+y=8
ory=8-2x
When x = 2, we have y = 4
When x = 4, we have y = 0
When x =0, we havey = 8
X 2 4
y 4 0
Plotting the above points and drawing a line joining them, we get the graphical representation
Therefore, required graph is shown below:
LY
8% (0, 8)
7.4
6
5+
4+
3+
2-L.
X 1
-4-3-2 1 0]
-1%(0
(-1, -2
./’..{ =3 '
.// I
The two lines intersect at point A (3, 2).
.". Solution of given equations is x = 3, y = 2.
Again, x - y = 1 intersects y-axis at (0, -1) and 2x + y = 8 intersects y-axis at (0,8).
Wehave,2x +y—11=0andxz —y—1=0
Now, 2z + y =11
=y=11-2z
Wheny=4=z=3
Wheny=-56=z=1
Thus, we have the following table giving points on the line 2z 4+ y =11
X 4 5
y 3 1
Now,z —y=1
sy=z—-1

Whenz=2=y=1
Whenz =3=y=2
Thus, we have the following table giving points on the linez —y =1
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X

y

The graph of the given linear equations is:

i
LS

11

=g E T =
/f

=l
g

Clearly, two intersect at (4, 3)

Hence, x = 4 and y = 3 is the solution of the given system of equations.

We also observe that the lines represented by 2x + y = 11 and X - y = 1 meet y - axis at (0, 11) and (0, - 1) respectively.

Graphof 3z —y=2:
Wehave,3z —y=2=y=3z — 2

When x = 2, we have

y=3x2-2=4
When x = 1, we have
y=3x1-2=1

X 2 1

y 4 1
Plotting the points A(2,4) and B(1,1) on
the graph paper and drawing a line
passing through A and B, we obtain the
graph of 3z — y = 2 as shown in Fig.
Graphof 9z — 3y =6 :
We have, 9 — 3y =6
= y=9z—6
5 y=
When, x = 0, We have

X065
3
When x = -1, we have
_ Ix—1—-6 - _5
3
X 0 -1
y -2 -5

Plotting the points C(0, —2)andD(—1, —5) on the graph paper and drawing a line passing through these two points on the same

graph paper we obtain the graph of

9z — 3y = 6. We find the C and D both lie on the graph of 3z — y = 2. Thus, the graphs of the two equations are coincident.

Hence, the system of equations has infinitely many solutions.
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=y

We have, 22 + y = 2
When y =0, we have x = 1
When x =0, we have y = 2

62. The given equations are 2z + y = 2 and 2z + y = 6.

Thus, we obtain the following table giving coordinates of two points on the line represented by the equation 2z + y = 2 and the

graph is shown in Figure below.

X

y

We have, 22 +y =06
Wheny =0, we getx =3
When x =0, we gety =6

Thus, we obtain the following table giving coordinates of two points on the line represented by the equation 2z + y = 6 and the

graph is shown in the Figure below.

X

y
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63.

i i SEREA T Y e EEaER

Clearly, lines AB and CD form trapezium ACDB having vertices A(1, 0), C(3, 0), D(0, 6), B(0, 2).

Now,

Area of trapezium ACDB = Area of AOCD - Area of AOAB
_1 1

= %(OCX Ol?)— ,(OAx OB)
=5(8x%x6)—5(1x2)

=1(18-2)

_ 1

= 5(16)

= 8 sq. units.

The given system of equations is
2z +3y=28

T —2y=-3

Now,

2z +3y =28

=2z =8—-3y
8—3y

=z=—

When y = 2, we have
8—3x2

Tr = —7;—'211

When y = 4, we have

_ 8-3x4 _
rT=——= 2
X 1 -2
y 2 4
We have,
T —2y=-3
=z=2y—3

When y = 0, we have
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x=2x0-3=-3
When y = 1, we have
x=2x1-3=-1

Thus, we have the following table;

X -3

-1

y 0

Graph of the given system of equations:

y {-L.1)

Bi4,07
/'Cc-zm b
=

[ @l )12/ 3[4]3|

Clearly, the lines intersect at A(1, 2).
Hence, x = 1, y= 2 is the solution of the given system of equations.

We also observe that the lines represented by the equations 2x + 3y = 8 and x - 2y = -3 meet x-axis at B(4, 0) and C(-3, 0)

respectively.
64.2x +y=7
=y=7-2x
X 0
y 7
(Steps)

i. Given equation.
ii. Write y in term s of x.
iii. Complete the table.
iv. Plot the points A(0, 7), B(1, 5) and C(2, 3) on the graph paper.

v. Join the points.

vi. Draw a horizontal line at y = -1. It intersects the line at x = 4.

h

(3.4)

vii. Draw a vertical line at x = -1.
In intersects the line AC at y = 9.

i. The point (3, 4) does not lie on the graph of the equation
ii. The point (3, 1) lies on the graph.

Hence, x = 3, y = 1 is a solution of the equation.
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iii. Wheny =-1,x=4
iv. Whenx=-1,y=9.
65. We have,
z+2y—4=0 ... @)
Putting y = 0, we get

z+0—-4=0

=x=4

Putting x = 0, we get

04+2y—4=0

=>y=2

Thus, two solutions of equation  + 2y — 4 =0 are:
X 4 0
y 0 2

We have,

2z + 4y — 12 =0 ....>i)

Putting z = 0, we get

04+4y—12=0

=y=3

Putting y = 0, we get

2¢04+0-12=0

=X=6

Thus, two solutions of equation 2z + 4y — 12 =0 are:
X 0 6
y 3 0

Now, we plot the points A (4, 0) and B (0, 2) and draw a line passing through these two points to get the graph of the line of

equation (i).

We also plot the points P (0, 3) and Q (6, 0) and draw a line passing through these two points to get the graph of the line of

equation (ii).

.' -' 1! '::": ..
i ikl

We observe that the lines ar

e paral

lel and they do not intersect anywhere.

66. The given system of linear equation is

2x-y-5=0..(1)
x-y-3=0..02)

let us draw the graphs of equations (1) and (2) by finding two solutions for each of the equations. These two solutions of the

equations (1) and (2) are given below in table 1 and table 2 respectively.
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For equation (1) 2x-y-5=0=y=2x-5
Table 1 of solutions

X 3 2

y 1 -1

For equation 2) x-y-3=0=y=x-3
Table 2 of solutions

X 0 4

y -3 1

We plot the points A(3, 1) and B(2, -1) on a graph paper and join these points to form the line AB representing the equation (1) as
shown in the figure. Also, we plot the points C(0, -3) and D(4, 1) on the same graph paper and join these points to form the line

CD representing the equation (2) as shown in the same figure.
Y

In the figure, we observe that the two lines intersect at the point B (2, -1).

So, x =2 and y = -7 is the required solution of the given pair of linear equations.

Also, we observe that the line (1) and (2) meet the y-axis in the points E(0, -3) and F(0, -5) respectively.
. Graph of the equation z + 3y = 6:

Wehave,z +3y=6 = 2=6 — 3y

Wheny =1, we havex =6 -3 =3

Wheny =2, wehavex=6-6=0

Thus, we have the following table:

X 3 0

y 1 2

Plotting the points A(3, 1) and B(0, 2) and drawing a line joining them, we get the graph of the equation x + 3y = 6 as shown in
Fig.
Graph of the equation 2z — 3y =12 :

We have, 2z —3y=12=y = ZZT_H
2x3-12 _ o

When x=3, we have y = 3
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When x=0, we have y = OT =—

X 3

0

y -2

4

Plotting the points C'(3, —2) and D(0, —4) on the same graph paper and drawing a line joining them, we obtain the graph of the

equation 2z — 3y = 12 as shown in Fig.
Clearly, two lines intersect at P(6, 0).
Hence, z = 6,y = 0 is the solution of the given system of equations.
Putting x =6,y =0 ina = 4z + 3y, we get
a=(4x 6)+(3x 0)=24
Section D
68. State True or False:

(i) (b) False

Explanation:
False,
‘; 7
y x=
5
X - >X
O{r
Y

From the figure, the line x = 7 is parallel to the y-axis and not the x-axis.

(ii) (b) False
Explanation: False
(iii) (b) False
Explanation: False
(iv) (b) False
Explanation: False
v) (@) True
Explanation: True
(vi) (@) True
Explanation: True

44 [ 45



(vii) (@) True
Explanation: True

(viii) (a) True

Explanation: True
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