Class X

Chapter 3 — Linear equations in two variables

Maths

1.  Solve the system of equations graphically:

2x +3y =2,
x—2y=38
Sol:

Exercise — 3A

On a graph paper, draw a horizontal line X'OX and a vertical line YOY' representing the x-

axis and y-axis, respectively.

2x+3y=2

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

:>y 3

_2(1-x)

(1)

Puttingx =1, we gety =0

Putting x =-2, we gety =2

Putting x =4, we gety = -2

Thus, we have the following table for the.equation 2x + 3y =2

Graph of 2x + 3y =2

X

1

-2

4

y

0

2

-2

Now, plot the points A(1, 0), B(-2, 2) and C(4,-2) on the graph paper.
Join AB and AC to get the graph line BC.'Extend it on both ways.

Thus, the line BC is the graph of 2x+ 3y = 2:

x—2y=38

=>2y=(x—-28)

_x-8
ZY=E5

Putting x =4, we gety = -2
Putting x =0, we gety = -4
Thus, we have the following table for the equation x — 2y = 8.

..-(i1)
Putting x =2, we get y = -3

Graph of x - 2y =8

X

2

4

0

y

-3

-2

4

Now, plot the points P(0, -4) and Q(2, -3). The point C(4, -2) has already been plotted. Join

PQ and QC and extend it on both ways.
Thus, line PC is the graph of x — 2y = 8.
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The two graph lines intersect at C(4, -2).

.. X =4 and y = -2 are the solutions of the given system of equations.

2. Solve the system of equations graphically:

3x + 2y =4,
2x -3y =7
Sol:

On a graph paper, draw a horizontal line X'OX and a verticalline YOY' representing the x-
axis and y-axis, respectively.

Graph of 3x 42y =4
3x+2y=4

=2y =(4-3x)
4 - 3x)

— ...(1)

Putting x =0, we get y =2

Putting x =2, we gety = -1

Putting x =-2, we gety =35

Thus, we have the following table for the equation 3x + 2y =4
X 0 2 -2
y 2 -1 5
Now, plot the points A(0, 2), B(2, -1) and C(-2, 5) on the graph paper.
Join AB and AC to get the graph line BC. Extend it on both ways.
Thus, BC is the graph of 3x + 2y = 4.

:y:

Graph of 2x -3y =7
2x -3y =7
=>3y=02x-17)
S>y= 2"3‘7 ...(ii)
Putting x =2, we get y = -1
Putting x = -1, we gety =-3
Putting x =5, we gety =1
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Thus, we have the following table for the equation 2x — 3y = 7.

X

2

-1

5

y

-1

-3

1

Now, plot the points P(-1, -3) and Q(5, 1). The point C(2, -1) has already been plotted. Join
PB and QB and extend it on both ways.
Thus, line PQ is the graph of 2x — 3y =7.

1)

3 S ]

AN
' s
Q5
T T
4 5

6

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

. x =2 and y = -1 are the solutions of the given systemrof equations.

3.  Solve the system of equations graphically:

2x +3y =8,
x—-2y+3=0
Sol:

On a graph paper, draw a horizontal'line X'OX and a vertical line YOY" as the x-axis and

y-axis, respectively.

2x +3y=8
=3y =(8—-2x)

8 —2x
:>y:

3

..(1)
Putting x = 1, we get y = 2.
Putting x = -5, we get y = 6.

Putting x =7, we get y = -2.

Thus, we have the following table for the equation 2x + 3y = 8.

Graph of 2x + 3y =8

X

1

-5

7

y

2

6

-2

Now, plot the points A(1, 2), B(5, -6) and C(7, -2) on the graph paper.
Join AB and AC to get the graph line BC. Extend it on both ways.

Thus, BC is the graph of 2x + 3y = 8.
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x—2y+3=0
= 2y = (x + 3)

x+3
3y=

2

...(ii)
Putting x = 1, we get y = 2.
Putting x = 3, we get y = 3.

Putting x = -3, we get y = 0.

Thus, we have the following table for the equation x — 2y + 3 = 0.

Graphofx-2y+3=0

X

1

3

-3

y

2

3

0

Now, plot the points P (3, 3) and Q (-3, 0). The point A (1, 2) has already been plotted. Join

AP and QA and extend it on both ways.
Thus, PQ is the graph of x —2y + 3 =0.

B (~5,6) -6

The two graph lines intersect at A (1, 2).

S.ox=landy=2.

4.  Solve the system of equations graphically:

2x -5y +4=0,
2x+y-8=0
Sol:

-5
-6
v Y’

On a graph paper, draw a horizontal line X'OX and a vertical line YOY" as the x-axis and

y-axis, respectively.

2x—-5y+4=0
=>5y=(2x+4)

_2x+4
SY=ET5o

Graph of 2x -5y +4=0
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Putting x = -2, we get y = 0.

Putting x = 3, we get y = 2.

Putting x = 8, we get y = 4.

Thus, we have the following table for the equation 2x - Sy + 4 = 0.
X -2 3 8
y 0 2 4
Now, plot the points A (-2, 0), B (3, 2) and C(8, 4) on the graph paper.
Join AB and BC to get the graph line AC. Extend it on both ways.
Thus, AC is the graph of 2x - S5y + 4 =0.

Graphof2x+y-8=0
2x+y-8=0

= y=(8—-2x) ...(11)

Putting x = 1, we get y = 6.

Putting x = 3, we get y = 2.

Putting x =2, we get y = 4.

Thus, we have the following table for the equation 2x #y - 8=0.
X 1 3 2
y 6 2 4
Now, plot the points P (1, 6) and Q (2, 4). The point B (3, 2) has already been plotted. Join
PQ and QB and extend it on both ways.

Thus, PB is the graph of 2x +y - 8 = 0:

A(-2,0)
%

" 4 9
B(0-1)

Y

The two graph lines intersect at B (3, 2).
Sx=3andy=2

5.  Solve the system of equations graphically:

3x +2y =12,
S5x —2y=4
Sol:

The given equations are:
3x +2y=12 (1)
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S5x -2y =4

. (i)

From (i), write y in terms of x

_12-3x
)

... (111)
Now, substitute different values of x in (iii) to get different values of y
12-3x _12-0

Forx=0,y= = =6
Forx:2,y:12;3x=122_6=
Forx=4,y=12;3x=12;12=
Thus, the table for the first equation (3x + 2y = 12) is
X 0 2 4
y 6 3 0

Now, plot the points A (0, 6), B(2, 3) and C(4, 0) on a graph paper and join
A, B and C to get the graph of 3x + 2y = 12.

From (ii), write y in terms of x

Now, substitute different values of x in (iv) to get different values of y

=22 (V)
5x—4 _0-4
FOI‘XZO,y: 2 =T=-2
5x—4 _10-4
Forx=2,y= =5 = 3
Forx=4,y= 5x2_4= 202_4=
Thus, the table for the first equation (8% — 2y'=4) is
X 0 2 4
y -2 3 8

Now, plot the points D (0, -2), E(2, 3) and F (4, 8) on the same graph paper and join D, E

5,

1

B

/

From the graph it is clear that, the given lines intersect at (2, 3).
Hence, the solution of the given system of equations is (2, 3).

3X+y+1=0,

and F to get the graph of 5x =2y =4.

Solve the system of equations graphically:
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2x-3y+8=0
Sol:

On a graph paper, draw a horizontal line X'OX and a vertical line YOY" as the x-axis and

y-axis, respectively.

3X+y+1=0
=y=(3x-1)

Putting x =0, we get y = -1.
Putting x = -1, we gety = 2.
Putting x = 1, we get y = -4.
Thus, we have the following table for the equation 3x +y + 1 = 0.

Graphof3x+y+1=0

X

0

-1

1

y

-1

2

4

Now, plot the points A(0, -1), B(-1, 2) and C(1, -4) on the graphpaper:
Join AB and AC to get the graph line BC. Extend it on both ways.
Thus, BC is the graph of 3x +y + 1 =0.

Graph of 2x - 3y + 8§=0

2x-3y+8=0

= 3y=(2x+38)

_2x+8
T3

Putting x = -1, we get y = 2.
Putting x =2, we get y = 4.
Putting x = -4, we get y =0,
Thus, we have the followingtable for the equation 2x - 3y + 8 = 0.

X

1

2

4

y

2

4

0

Now, plot the points P(2; 4) and Q(-4, 0). The point B(-1, 2) has already been plotted. Join

PB and BQ and extend-it on both ways.
Thus, PQ is the graph of 2x +y - 8 = 0.
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The two graph lines intersect at B (-1. 2).
Jx=-landy=2

7.  Solve the system of equations graphically:

2x +3y+5=0,
3x-2y—-12=0
Sol:
From the first equation, write y in terms of X
5+2 .
y=— (Tx) ....... (1)
Substitute different values of x in (i) to get different values of y
5-2
Forx=—1,y=—T=—1
Forx:2,y=-5; 2=
Forx=5,y=- 5+310=—5
Thus, the table for the first equation (2x + 3y + 5 =0) is
X -1 2 5
y -1 -3 -5

Now, plot the points A (-1, -1), B (2, -3) and C (5, -5) on a graph paper and join them to get
the graph of 2x + 3y + 5 =0.
From the second equation, write y in terms of x

3x — 12 .
y= ol S e (11)
Now, substitute different values of x in (ii) to get different values of y
0-12
Forx=0,y= > =-6
ForX:Z,y:6_12=—3
Forx:4,y=12_12=0

2
So, the table for the second equation (3x — 2y — 12 =0) is
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X

0

2

4

y

-6

-3

0

Now, plot the points D (0, -6), E (2, -3) and F (4, 0) on the same graph paper and join D, E

F(#, 0

G5

-5

From the graph it is clear that, the given lines intersect at (2;°=3).
Hence, the solution of the given system of equation is (23 -3).

Substitute different values of x in (i) to get different values of y

3
8+13

Forx:4,y:T=7

Thus, the table for the first equation (2x - 3y + 13 =0) is

and F to get the graph of 3x — 2y — 12 =0.

8.  Solve the system of equations graphically:

2x —3y+13=0,

3x-2y+12=0

Sol:

From the first equation, write y.in terms of x
_ 2x+13
- 3 -------

Forx=-5,y= _10; B

For x = 1,y=2+13=5

X

-5

1

4

y

1

5

7

Now, plot the points A (-5, 1), B (1, 5) and C (4, 7) on a graph paper and join A, B and C to
get the graph of 2x - 3y + 13 =0.

From the second equation, write y in terms of x

_ 3x+12
T2

Now, substitute different values of x in (ii) to get different values of y

Forx=-4,y

-12+12

2

=0
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Forx=-2,y= _6;12 =
Forx =0, y=0+212 =6
So, the table for the second equation (3x — 2y + 12 =0) is
X -4 -2 0
y 0 3 6

Now, plot the points D (-4, 0), E (-2, 3) and F (0, 6) on the same graph paper and join D, E

and F to get the graph of 3x — 2y + 12 =0.

9
8

17
L F0. 60}/
7/ T %ais
1.5
# (

E(-2,3)
2
A(-S, 1), /
s

4, 0) O

"A/éfsz

From the graph, it is clear that, the given lines intersect at:(-2, 3).
Hence, the solution of the given system of equationiis (-2, 3).

9.  Solve the system of equations graphically:

2x +3y =4,
3x-y=-5
Sol:

On a graph paper, draw a hotrizontal line X'OX and a vertical line YOY" as the x-axis and

y-axis, respectively.

2x+3y=4
=3y =(4-2x)

4 —2x

oy = 3

Putting x = -1, we get y = 2.

Putting x =2, we get y = 0.

Putting x = 5, we get y = -2.

Thus, we have the following table for the equation 2x + 3y = 4.

X

-1

2

5

y

2

0

2

Now, plot the points A (-1, 2), B (2, 0) and C (5, -2) on the graph paper.
Join AB and BC to get the graph line AC. Extend it on both ways.
Thus, AC is the graph of 2x + 3y = 4.

Graph of 2x + 3y =4
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Graph of 3x -y =-5§
3x—-y=-5

>y=03x+5 ... (11)

Putting x = -1, we get y = 2.

Putting x =0, we get y = 5.

Putting x = -2, we gety = -1.

Thus, we have the following table for the equation 3x —y = -5.
X -1 0 -2
y 2 5 -1
Now, plot the points P (0, 5) and Q (-2, -1). The point A (-1, 2) has already been plotted.
Join PA and QA and extend it on both ways.

Thus, PQ is the graph of 3x -y =- 5.

The two graph lines intersect at A/(-1..2).

..x =-1 and y = 2 are the solutions of the given system of equations.

Solve the system of equations graphically:
X+2y+2=0
3x + 2y -2=0
Sol:
On a graph paper, draw a horizontal line X'OX and a vertical line YOY" as the x-axis and
y-axis, respectively.
Graph of 2x + 3y =4

X+2y+2=0
=>2y=(-2-Xx)
) -2- .
Cy= 2" ..(0)

Putting x = -2, we get y = 0.
Putting x =0, we gety = -1.
Putting x = 2, we gety = -2.
Thus, we have the following table for the equation x + 2y +2 = 0.
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X -2 0 2
y 0 -1 -2

Now, plot the points A (-2, 0), B (0, -1) and C (2, -2) on the graph paper.
Join AB and BC to get the graph line AC. Extend it on both ways.
Thus, AC is the graph of x + 2y + 2 = 0.

Graph of 3x +2y-2=10
3x+2y-2=0

= 2y =(2-3x)

Putting x =0, we get y = 1.

Putting x =2, we get y = -2.

Putting x =4, we get y =-5.

Thus, we have the following table for the equation 3x + 2y — 2.= 0.
X 0 2 4
y 1 -2 -5
Now, plot the points P (0, 1) and Q(4, -5). The point C(2, -2) has already been plotted. Join
PC and QC and extend it on both ways.

Thus, PQ is the graph of 3x + 2y —2 =0.

The two graph lines intersect at A(2, -2).
Jx=2andy=-2.

Solve graphically the system of equations

x—-y—-3=0

2x —3y—-4=0.

Find the coordinates of the vertices of the triangle formed by these two lines and the y-axis.
Sol:

From the first equation, write y in terms of x

y=x+3
Substitute different values of x in (i) to get different values of y
Forx=-3,y=-3+3=0
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Forx=-1,y=-1+3=2

Forx=1,y=1+3=4

Thus, the table for the first equation (x -y + 3 =0) is
X -3 -1 1
y 0 2 4
Now, plot the points A(-3, 0), B(-1, 2) and C(1, 4) on a graph paper and join A, B and C to
get the graph of x -y +3 = 0.

From the second equation, write y in terms of x
4-2x ..
Y= (i1)
Now, substitute different values of x in (ii) to get different values of y
4+8
Forx=—4,y=%=4

4+ 12
=2

Forx=-1,y= 3
Forx=2,y= 43;4 =

So, the table for the second equation (2x + 3y - 4 =0) is
X -4 -1 2
y 4 2 0
Now, plot the points D(-4, 4), E(-1, 2) and F(2, 0) on the same graph paper and join D, E
and F to get the graph of 2x + 3y -4 =0.

From the graph,.t.is‘€lear that, the given lines intersect at (-1, 2).

So, the solution of the given system of equation is (-1, 2).

The vertices of the triangle formed by the given lines and the x-axis are (-3, 0), (-1, 2) and
(2, 0).

Now, draw a perpendicular from the intersection point E on the x-axis. So,

Area (AEAF) =2 X AF X EM

1
:EX5X2

= 5 sq. units
Hence, the vertices of the triangle formed by the given lines and the x-axis are (-3, 0), (-1,
2) and (2, 0) and its area is 5 sq. units.

Solve graphically the system of equations
2x-3y+4=0




Class X Chapter 3 — Linear equations in two variables Maths

x+2y—-5=0.
Find the coordinates of the vertices of the triangle formed by these two lines and the x-axis.
Sol:

From the first equation, write y in terms of x
_2x+4
T3

Substitute different values of x in (i) to get different values of y

-4+ 4

=0
3

Forx=-2,y=

2+4

Forx = 1,y=T=2

Forx=4,y=83ﬂ=4

Thus, the table for the first equation (2x - 3y + 4 =0) is
X -2 1 4
y 0 2 4
Now, plot the points A(-2, 0), B(1, 2) and C(4, 4) on a graph paper.andjoin A, B and C to
get the graph of 2x - 3y + 4 =0.

From the second equation, write y in terms of x

5- ..
y = Tx ....... (ii)
Now, substitute different values of x in (i1) to get«different values of y
5+3
Forx=-3,y:T=
For x = 1,y=E=2

2
Forx=5,y=¥=0

So, the table for the second-€quation (x + 2y - 5 = 0) is
X -3 1 5
y 4 2 0
Now, plot the points D(-3,4), B(1, 2) and F(5, 0) on the same graph paper and join D, E
and F to get the graph of x + 2y - 5 =0.

fo i RIS S e e e il e

e

AL

/
B

6

2G

From the graph, it is clear that, the given lines intersect at (1, 2).

So, the solution of the given system of equation is (1, 2).

From the graph, the vertices of the triangle formed by the given lines and the x-axis are (-2,
0), (1, 2) and (5, 0).
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Now, draw a perpendicular from the intersection point B on the x-axis. So,

Area (ABAF) = % X AF X BM

=lx7%x2
2

=7 sq. units
Hence, the vertices of the triangle formed by the given lines and the x-axis are (-2, 0), (1, 2)

and (5, 0) and the area of the triangle is 7 sq. units.

Solve the following system of linear equations graphically

4x —3y+4=0,4x +3y-20=0.

Find the area of the region bounded by these lines and the x-axis.

Sol:

On a graph paper, draw a horizontal line X'OX and a vertical line YOY" as the x-axis and
y-axis, respectively.

4x -3y+4=0
=>3y=(4x+4)
_4Ax+4

3

Putting x = -1, we get y =0.

Putting x =2, we gety = 4.

Putting x = 5, we get y = 8.

Thus, we have the following table for‘the equation 4x - 3y + 4 = 0.

...()

Graph of 4x -3y +4=0

X

-1

2

5

y

0

4

8

Now, plot the points A(-1, 0),B(2,4) and C(5, 8) on the graph paper.
Join AB and BC to get the graph line AC. Extend it on both ways.
Thus, AC is the graph'of 4%~ 3y + 4 = 0.

Graph of 4x + 3y -20=0

4x+3y-20=0

= 3y = (—4x + 20)

Putting x =2, we get y = 4.

Putting x = -1, we get y = 8.

Putting x =5, we get y = 0.

Thus, we have the following table for the equation 4x + 3y - 20 = 0.

X

2

1

5

y

4

8

0

Now, plot the points P(1, -8) and Q(5, 0). The point B(2, 4) has already been plotted. Join

PB and QB to get the graph line. Extend it on both ways.
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Then, line PQ is the graph of the equation 4x + 3y - 20 = 0.

Y
P (-'.;\" C(5.8)
»

QNN
:.\.\\\\.\\\
WD R RN

e “<-'~°>./.<§\\\ ANANNAN

= = < izii?\é‘i ¢
b1 .

YN

The two graph lines intersect at B(2, 4).

.. The solution of the given system of equations is x =2 and y = 4,

Clearly, the vertices of AABQ formed by these two lines and thé x=axis are Q(5, 0), B(2, 4)

and A(-1, 0).
Now, consider AABQ.
Here, height = 4 units and base (AQ) = 6 units

.. Area AABQ = % X base X height sq. units

1
=3 X 6X4
= 12 sq. units.

Solve the following system of linear eéquations graphically

x-y+1=0,3x+2y—-12=0.

Calculate the area bounded by these lines and the x-axis.

Sol:

On a graph papery draw.a herizontal line X'OX and a vertical line YOY" as the x-axis and

y-axis, respectively.

Graphofx-y+1=0

Xx-y+1=0

>y=x+1 ...(1)
Putting x = -1, we get y = 0.
Putting x = 1, we get y = 2.
Putting x =2, we get y = 3.

Thus, we have the following table for the equation x - y + 1 =0.

x| -1 1 2
y 0 2 3

Now, plot the points A(-1, 0), B(1, 2) and C(2, 3) on the graph paper.
Join AB and BC to get the graph line AC. Extend it on both ways.
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Thus, AC is the graphof x -y + 1 =0.
Graphof 3x + 2y -12=0
3x+2y-12=0

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

yE—mp— (i1)
Putting x =0, we get y = 6.
Putting x = 2, we get y = 3.
Putting x =4, we get y = 0.
Thus, we have the following table for the equation 3x + 2y - 12 = 0.
X 0 2 4
y 6 3 0
Now, plot the points P(0, 6) and Q(4, 0). The point B(2, 3) has already been plotted. Join
PC and CQ to get the graph line PQ. Extend it on both ways.
Then, PQ is the graph of the equation 3x + 2y - 12 =0.

P (0.6)

L =N
3
A(—v.o)_,é"' e %
3 V.' G 3

The two graph lines intersect at C(2, 3):

.". The solution of the given system of equations is x =2 and y = 3.

Clearly, the vertices of AACQ formed by these two lines and the x-axis are Q(4, 0), C(2, 3)
and A(-1, 0).

Now, consider AACQ.

Here, height = 3“units and base (AQ) = 5 units

.. Area AACQ :% X base X height sq. units

1
=3 X5X3
= 7.5 sq. units.
Solve graphically the system of equations
Xx—2y+2=0
2x+y—-6=0.

Find the coordinates of the vertices of the triangle formed by these two lines and the x-axis.
Sol:

From the first equation, write y in terms of x
x+2

y=—HQ (1)
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Substitute different values of x in (i) to get different values of y
-2+2

Forx=-2,y= > =0

Forx=2,y=¥=2

Forx=4,y=4;2=3

Thus, the table for the first equation (x - 2y + 2 = 0) is
X -2 2 4
y 0 2 3

Now, plot the points A(-2, 0), B(2, 2) and C(4, 3) on a graph paper and join A, B and C to
get the graph of x - 2y + 2 =0.

From the second equation, write y in terms of x

y=6-2x ... (i1)

Now, substitute different values of x in (ii) to get different values of y
Forx=1,y=6-2=4

Forx=3,y=0

Forx=4,y=6-8=-2

So, the table for the second equation (2x +y - 6 =0) is

X 1 3 4
y 4 0 -2

Now, plot the points D(1, 4), E(3, 0) and F(4,-2) on the same graph paper and join D, E
and F to get the graph of 2x + y - 6 = 0.

\7
o
4

From the graph, it is clear that, the given lines intersect at (2, 2).

So, the solution of the given system of equation is (2, 2).

From the graph, the vertices of the triangle formed by the given lines and the x-axis are (-2,
0), (2,2) and (3, 0).

Now, draw a perpendicular from the intersection point B on the x-axis. So,

Area (ABAE) = X AE X BM

1
:EX5X2

=5 sq. units
Hence, the vertices of the triangle formed by the given lines and the x-axis are (-2, 0), (2, 2)
and (3, 0) and the area of the triangle is 5 sq. units.
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16. Solve graphically the system of equations

2x —3y+6=0
2x +3y-18=0.
Find the coordinates of the vertices of the triangle formed by these two lines and the y-axis.
Sol:
From the first equation, write y in terms of x
2x+6 .
=3 e (1)
Substitute different values of x in (i) to get different values of y
-6+6
Forx=-3,y= . =0
Forx=0,y=0; °=
Forx=3,y=6; °=
Thus, the table for the first equation (2x - 3y + 6 =0) is
X -3 0 3
y 0 2 4

Now, plot the points A(-3, 0), B(0, 2) and C(3, 4) on a graph paper and join A, B and C to
get the graph of 2x - 3y + 6 = 0.
From the second equation, write y in terms of x

=== (i)
Now, substitute different values of x in (ii)‘to get.different values of y
18-0
Forx=0,y=T=6
Forx=3,y= 183_6=
Forx=9,y= 18;18=
So, the table for the second equation (2x + 3y - 18 =0) is
X 0 3 9
y 6 4 0

Now, plot the points D(0, 6), E(3, 4) and F(9, 0) on the same graph paper and join D, E and
F to get the graph of 2x + 3y - 18 = 0.

9
e i =670
~
B
s
MA
3
B(0, 2)
1 £
o A(=3,0) O F(9,0)
- 3 1 1 P4 5 6 £ N0
j/- 7' \
28+ 30 - 180
2 1
3y
44
5

From the graph, it is clear that, the given lines intersect at (3, 4).
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So, the solution of the given system of equation is (3, 4).

From the graph, the vertices of the triangle formed by the given lines and the y-axis are
(0, 2), (0, 6) and (3, 4).

Now, draw a perpendicular from the intersection point E (or C) on the y-axis. So,

Area (AEDB) =2 X BD X EM

=ix4x3
2

=6 sq. units
Hence, the vertices of the triangle formed by the given lines and the y-axis are (0, 2), (0, 6)
and (3, 4) and the area of the triangle is 6 sq. units.

Solve graphically the system of equations

4x—-y—-4=0

3x +2y-14=0.

Find the coordinates of the vertices of the triangle formed by these two lines and the y-axis.
Sol:

From the first equation, write y in terms of x

y=4x-4 ... (1)

Substitute different values of x in (i) to get different values of y

Forx=0,y=0-4=-4

Forx=1,y=4-4=0

Forx=2,y=8-4=4

Thus, the table for the first equation (4x-y—4 =0) is

X 0 1 2
y -4 0 4
Now, plot the points A(0, -4), B(I, 0) and C(2, 4) on a graph paper and join A, B and C to
get the graph of 4x —y =4 = 0.

From the second equation, write y in terms of x

y=—2 e (i) 2y=14-3x -3x=2y- 14
Now, substitute different values of x in (ii) to get different values of y
14-0

Forx:O,y:T=7
Forx=4,y="—"=1
Forx:lg—‘}, y= 14;14=O
So, the table for the second equation (3x + 2y - 14 =0) is

X 0 4 14

3
y 7 1 0

Now, plot the points D(0, 7), E(4, 1) and F(%, 0) on the same graph paper and join D, E
and F to get the graph of 3x + 2y - 14 = 0.
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From the graph, it is clear that, the given lines intersect at (2, 4).

So, the solution of the given system of equation is (2, 4).

From the graph, the vertices of the triangle formed by the given lines and the y-axis are 0,
7), (0, -4) and (2, 4).

Now, draw a perpendicular from the intersection point C on the y-axis. So,

Area (ADAB) =5 X DA X CM

=lx11x2
2

=11 sq. units
Hence, the vertices of the triangle formed by the givendines and the y-axis are (0, 7), (0, -4)
and (2, 4) and the area of the triangle is 11 sq. units.

Solve graphically the system of equations
x-y—-5=0
3x +5y-15=0.
Find the coordinates of the vertices.of the triangle formed by these two lines and the y-axis.
Sol:
From the first equation, write yun terms of x
y=x-5 ... (1)
Substitute different values of x in (i) to get different values of y
Forx=0,y=0-5==-5
Forx=2,y=2-5=-3
Forx=5,y=5-5=0
Thus, the table for the first equation (x —y —5 =0) is
X 0 2 5
y -5 -3 0
Now, plot the points A(0, -5), B(2, -3) and C(5, 0) on a graph paper and join A, B and C to
get the graph of x —y -5 =0.
From the second equation, write y in terms of x
15-3x

= (ii)

Now, substitute different values of x in (ii) to get different values of y
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Forx:—S,y:15;15=6

Forx=0,y=155_0=3

Forx=35,y= 15;15 =0

So, the table for the second equation (3x + Sy - 15 =0) is
X -5 0 5
y 6 3 0

Now, plot the points D(-5, 6), E(0, 3) and F(5, 0) on the same graph paper and join D, E
and F to get the graph of 3x + 5y - 15 =0.

D(S. 6} 8

x
}/mA 3
A0, -5)¥ 5
—F

From the graph, it is clear that, the given lines intérsectaat (5, 0).

So, the solution of the given system of equatioen is (3, 0).

From the graph, the vertices of the triangle formed by the given lines and the y-axis are 0,
3), (0, -5) and (5, 0).

Now, draw a perpendicular from the.intersection point C on the y-axis. So,

Area (ACEA) = X EA X OC

1
=§X8X5

= 20 sq. units
Hence, the vertices of the triangle formed by the given lines and the y-axis are (0, 3), (0, -5)
and (5, 0) and the areaof the triangle is 20 sq. units.

Solve graphically the system of equations

2x—-5y+4=0

2x+y-8=0.

Find the coordinates of the vertices of the triangle formed by these two lines and the y-axis.
Sol:

From the first equation, write y in terms of x

2x +4 .
y= al runPPPPPS (1)
Substitute different values of x in (i) to get different values of y
-4+4
Forx=-2,y= =0

5
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0+4 4
Forx=0,y=T=E

Forx:3,y:%=2

Thus, the table for the first equation (2x — 5y + 4 =0) is
X -2 0 3

7
y 0 - 2

Now, plot the points A(-2, 0), B(0, g) and C(3, 2) on a graph paper and join A, B and C to

get the graph of 2x — S5y +4 =0.
From the second equation, write y in terms of x

y=8-2x ... (i1)

Now, substitute different values of x in (ii) to get different values of y
Forx=0,y=8-0=8

Forx=2,y=8-4=3

Forx=4,y=8-8=0

So, the table for the second equation (2x — S5y + 4 =0) is

X 0 2 4

y 8 4 0
Now, plot the points D(0, 8), E(2, 4) and F(4, 0) on the same graph paper and join D, E and
F to get the graph of 2x +y - 8 = 0.

2y -8 0

From the graph, it is‘rgl‘eldr that, the given lines intersect at (3, 2).
So, the solution of the given system of equation is (3, 2).
The vertices of the triangle formed by the system of equations and y-axis are (0, 8), (0, % )
and (3, 2).
Draw a perpendicular from point C on the y-axis. So,
Area (ADBC) =5 X DB X CM
=>x(8-%)x3

54 .
=35 Sqg. units

Hence, the vertices of the triangle are (0, 8), (0, g) and (3, 2) and its area is 5?4 sqg. units.
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Solve graphically the system of equations

Sx-y=17

x-y+1=0.

Find the coordinates of the vertices of the triangle formed by these two lines and the y-axis.

Sol:

On a graph paper, draw a horizontal line X'OX and a vertical line YOY" as the x-axis and

y-axis, respectively.

Sx-y=17

>y=(5x—7)

Thus, we have the following table for the equation 5x -y =7.

...(1)
Putting x =0, we gety = -7.
Putting x = 1, we get y = -2.
Putting x =2, we get y = 3.

Graph of 5x -y =7

X

0

1

2

y

-7

2

3

Now, plot the points A(0, -7), B(1, -2) and C(2, 3) on the graph paper.
Join AB and BC to get the graph line AC. Extend it on both ways.

Thus, AC is the graph of 5x -y =7.

x-y+1=0

>y=x+1

Putting x =0, we gety = 1.
Putting x = 1, we get y = 2.
Putting x =2, we get y = 3.

Thus, we have the following table for the equation x -y + 1 = 0.

Graphof x-y+1=0

X

0

1

2

y

1

2

3

Now, plot the points P(0, 1) and Q(1, 2). The point C(2, 3) has already been plotted. Join

PQ and QC to get the graph line PC. Extend it on both ways.
Then, PC is the graph of the equation x -y + 1 = 0.
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The two graph lines intersect at C(2, 3).

.. The solution of the given system of equations is x =2 and y = 3.

Clearly, the vertices of AAPC formed by these two lines and the y-axis are P(0, 1), C(2, 3)
and A(O, -7).

Now, consider AAPC.

Here, height = 2 units and base (AP) = 8 units

.. Area AAPC = % X base X height sq. units

1
:EX8X2

= 8 sq. units.

Solve graphically the system of equations

2x -3y =12

X +3y=6.

Find the coordinates of the vertices of the triangle formed by these two lines and the y-axis.
Sol:

From the first equation, write y in terms of x

2x - 12 .
== T e ()
Substitute different values of x in (1) to getdifferent values of y
0-12
FOI‘XZO,y:T=-4
Forx=3,y= 6_312= 2
Forx=6,y= 12;12 =0
Thus, the table for the first equation (2x — 3y = 12) is
X 0 3 6
y -4 -2 0

Now, plot the points A(0, -4), B(3,-2) and C(6, 0) on a graph paper and join A, B and C to
get the graph of 2x —3y'=12.
From the second equation, write y in terms of x

6 - ..
y=—3 = (i1)
Now, substitute different values of x in (ii) to get different values of y
6-0
Forx:O,y:T=2
Forx=3,y="""=1
Forx:6,y=%=0
So, the table for the second equation (x + 3y = 6) is
X 0 3 6

y 2 1 0
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Now, plot the points D(0, 2), E(3, 1) and F(6, 0) on the same graph paper and join D, E and
F to get the graph of x + 3y = 6.

IE3=6
D@, 2)

7 -6 4 -3 2 1O

| -3
A0,y i
/ s

From the graph, it is clear that, the given lines intersect at (6, 0).

So, the solution of the given system of equation is (6, 0).

The vertices of the triangle formed by the system of equations and y-axis are (0, 2), (6, 0)
and (0, -4).

Area (ADAC) =5 X DA X OC

=lx6x6
2

= 18 sq. units
Hence, the vertices of the triangle are (0, 2), (6, 0).and.(0, -4) and its area is 18 sq. units.

22, Show graphically that the system of equations 2x + 3y = 6, 4x + 6y = 12 has infinitely
many solutions.

Sol:
From the first equation, write.y in terms.of x
6 — 2x .
=3 e (1)
Substitute different valuesiof x'in (i) to get different values of y
6+6
Forx:-3,y:T=
Forx=3,y= %=
6-12

FOTX:6,y:T=—2

Thus, the table for the first equation (2x + 3y = 6) is
X -3 3 6
y 4 0 -2
Now, plot the points A(-3, 4), B(3, 0) and C(6, -2) on a graph paper and join A, B and C to
get the graph of 2x + 3y = 6.

From the second equation, write y in terms of x
12 - 4x

YE—%— e (ii)

Now, substitute different values of x in (ii) to get different values of y
12 + 24

Forx=-6,y= =6

6
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Forx=0,y=126_ 0_»

Forx=9,y=12_636=—4

So, the table for the second equation (4x + 6y = 12) is
X -6 0 9
y 6 2 -4

Now, plot the points D(-6, 6), E(0, 2) and F(9, -4) on the same graph paper and join D, E
and F to get the graph of 4x + 6y = 12.

: i i
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From the graph, it is clear that, the given lines coincidence with each other.
Hence, the solution of the given system of equations has infinitely many solutions.

Show graphically that the system of equations 3X - y = 5, 6x - 2y = 10 has infinitely many
solutions.
Sol:
On a graph paper, draw a horizontalline X'OX and a vertical line YOY' representing the x-
axis and y-axis, respectively.
Graphof 3x -y =5

3x-y=5
>y=3x-5 ...(1)
Putting x = 1, we get y = -2
Putting x =0, we gety = -5
Putting x =2, we gety =1
Thus, we have the following table for the equation 3x -y =15
X 1 0 2
y -2 -5 1
Now, plot the points A(1, -2), B(0, -5) and C(2, 1) on the graph paper.
Join AB and AC to get the graph line BC. Extend it on both ways.
Thus, the line BC is the graph of 3x - y = 5.

Graph of 6x - 2y =10

6x -2y =10
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= 2y =(6x —10)
6x—10 .
>y=—; ...(11)

Putting x =0, we gety = -5

Putting x = 1, we get y = -2

Putting x =2, we gety = 1

Thus, we have the following table for the equation 6x - 2y = 10.
X 0 1 2
y -5 -2 1
These are the same points as obtained for the graph line of equation (i).

Y
4
3

F2

1

c@

2 49 1/ 3 35 & 7

2$A(01-2)

v

It is clear from the graph that these two lines coineide.
Hence, the given system of equations has infinitely many solutions.

Show graphically that the system ofiéquations 2x + y = 6, 6x + 3y = 18 has infinitely many
solutions.
Sol:
On a graph paper, draw a horizontal line X'OX and a vertical line YOY' representing the x-
axis and y-axis, respectively.

Graphof 2x +y =6
2x+y=6

>y=(6-2x) ...(9)

Putting x =3, we get y =0

Putting x = 1, we gety =4

Putting x =2, we gety =2

Thus, we have the following table for the equation 2x + y =6
X 3 1 2
y 0 4 2
Now, plot the points A(3, 0), B(1, 4) and C(2, 2) on the graph paper.
Join AC and CB to get the graph line AB. Extend it on both ways.
Thus, the line AB is the graph of 2x + y = 6.

Graph of 6x + 3y =18
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6x + 3y =18

= 3y =(18 - 6x)

>y="2 ...(i)
Putting x =3, we gety =0
Puttingx =1, we gety =4
Putting x =2, we get y = 2

Thus, we have the following table for the equation 6x + 3y = 18.

X 3 1 2
0 4 2

These are the same points as obtained for the graph line of equation (1).

It is clear from the graph that these two lines coincide.
Hence, the given system of equations has an infinite number of solutions.

Show graphically that the systemof equations x - 2y = 5, 3x - 6y = 15 has infinitely many

solutions.

Sol:

From the first equation, write y in terms of x

x—-5 2

y=—— Tl (1)

Substitute different values of x in (i) to get different values of y

Forx:—S,y:$=—5

Forx=1,y=""=-2

Forx=3,y="—=-1

Thus, the table for the first equation (x - 2y =5) is
X -5 1 3
y -5 -2 -1

Now, plot the points A(-5, -5), B(1, -2) and C(3, -1) on a graph paper and join A, B and C
to get the graph of x - 2y = 5.
From the second equation, write y in terms of x
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3x— 15 .
y= ol raaniRTS (11)
Now, substitute different values of x in (ii) to get different values of y
-9-15
Forx=-3,y= p =4
Forx=—1,y=_3; 5.3
Forx=5,y=15_6 15_0
So, the table for the second equation (3x - 6y = 15) is
X -3 -1 5
y -4 -3 0

Now, plot the points D(-3, -4), E(-1, -3) and F(5, 0) on the same graph paper and join D, E

and F to get the graph of 3x - 6y = 15.

7
s i

From the graph, it is clear that, the given lines coincide with each other.
Hence, the solution of the given system of equations has infinitely many solutions.

Show graphically that the system of equations x - 2y = 6, 3x - 6y = 0 is inconsistent.

Sol:

From the first equatien, write y in terms of x
x—6

= W) (i)

Substitute different values of x in (i) to get different values of y

-2-6
]
2

Forx:O,yzo;—6=—3

Forx=2,y="—""=-2

Forx=-2,y=

Thus, the table for the first equation (x - 2y =5) is

X -2 0 2

y 4 3 2

Now, plot the points A(-2, -4), B(0, -3) and C(2, -2) on a graph paper and join A, B and C

to get the graph of x - 2y = 6.
From the second equation, write y in terms of x
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1 .
y=sx (i1)
Now, substitute different values of x in (ii) to get different values of y
-4
Forx=—4,y=7=-2
Forx=0,y=g=0
Forx=4,y=§=2
So, the table for the second equation (3x - 6y = 0) is
X -4 0 4
y -2 0 2

Now, plot the points D(-4, -2), O(0, 0) and E(4, 2) on the same graph paper and join D, E

and F to get the graph of 3x - 6y = 0.

000,

iR S S SR

D4, -2)

A(-2, 4

From the graph, it is clear that, the given lines. do/not intersect at all when produced.
Hence, the system of equations has no solution and therefore is inconsistent.

Show graphically that the system of equations 2x + 3y = 4, 4x + 6y = 12 is inconsistent.

Sol:

On a graph paper, draw a hetizontal line X'OX and a vertical line YOY" as the x-axis and

y-axis, respective

2x+3y=4
=>3y=(2x+4)

ly.

()]
Putting x =2, we get y =0

Putting x = -1, we gety =2

Putting x = -4, we gety =4

Thus, we have the following table for the equation 2x + 3y = 4.

Graph of 2x +3y =4

X

2

-1

4

y

0

2

4

Now, plot the points A(2, 0), B(-1, 2) and C(-4, 4) on the graph paper.
Join AB and BC to get the graph line AC. Extend it on both ways.
Thus, the line AC is the graph of 2x + 3y = 4.

4x + 6y =12

Graph of 4x + 6y = 12
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= 6y = (-4x + 12)
—4x +12 .
S y=E— ...(11)

Putting x =3, we gety =0

Putting x =0, we get y = 2

Putting x = 6, we get y = -2

Thus, we have the following table for the equation 4x + 6y = 12.

X 3 0 6
0 2 -2

Now, on the same graph, plot the points A(3, 0), B(0, 2) and C(6, -2).
Join PQ and PR to get the graph line QR. Extend it on both ways.
Thus, QR is the graph of the equation 4x + 6y = 12.

L4
3

Q(02)
G

%6,
b H ’&
2P (30) S

1°2 4 5 6
4 ARD)
L2 R(6,~2)
WY‘

It is clear from the graph that these two lines are parallel and do not intersect when
produced.
Hence, the given system of equations.is inconsistent.

Show graphically that the system of equations 2x + y = 6, 6x + 3y = 20 is inconsistent.
Sol:

From the first equation, write¢ y in terms of x

y=6-2x ... (1)

Substitute different values of x in (i) to get different values of y
Forx=0,y=6-0=6

Forx=2,y=6-4=2

Forx=4,y=6-8=-2

Thus, the table for the first equation (2x +y = 6) is

X 0 2 4
y 6 2 -2
Now, plot the points A(0, 6), B(2, 2) and C(4, -2) on a graph paper and join A, B and C to
get the graph of 2x + y = 6.

From the second equation, write y in terms of x
20 - 6x

y=222%% (ii)

3
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Now, substitute different values of x in (ii) to get different values of y

20- 0 20
Forx=0,y= T T3
10 20 - 20
Forx:?,y:T=O
Forx=5,y=20_3 30:—?
So, the table for the second equation (6x + 3y = 20) is
X 0| 10 5
3
y| 20 0| _10
3 3

Now, plot the points D(O0, ?), 0(13—0, 0) and E(5, - 13—0) on the same graph paper and join D, E
and F to get the graph of 6x + 3y = 20.

Q
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From the graph, it is clear that, the given'lines do not intersect at all when produced.
Hence, the system of equations has no selution and therefore is inconsistent.

Draw the graphs for the following equations on the same graph paper:

2x+y=2

2x+y=6

Find the co-ordinates of the*vertices of the trapezium formed by these lines. Also, find the
area of the trapezium soformed.

Sol:
From the first equation, write y in terms of x
y=2-2x ... (1)

Substitute different values of x in (i) to get different values of y
Forx=0,y=2-0=2

Forx=1,y=2-2=0

Forx=2,y=2-4=-2

Thus, the table for the first equation (2x +y =2) is

X 0 1 2
y 2 0 -2
Now, plot the points A(0, 2), B(1, 0) and C(2, -2) on a graph paper and join A, B and C to
get the graph of 2x + y = 2.
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From the second equation, write y in terms of x

y=6-2x ... (ii)

Now, substitute different values of x in (ii) to get different values of y
Forx=0,y=6-0=6

Forx=1,y=6-2=4

Forx=3,y=6-6=0

So, the table for the second equation (2x + y = 6) is
X 0 1 3
y 6 4 0

Now, plot the points D(0,6), E(1, 4) and F(3,0) on the same graph paper and join D, E and
F to get the graph of 2x +y = 6.

L\ D0, 6)
! 3 Fl]’ 4)
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From the graph, it is clear that, the given'lines do not intersect at all when produced. So,
these lines are parallel to each other and therefore, the quadrilateral DABF is a trapezium.
The vertices of the required trapezium.are D(0, 6), A (0, 2), B(1, 0) and F(3, 0).

Now,

Area(Trapezium DABF) = Area (ADOF) — Area(AAOB)

—Ix3x6-Ix1x2
2 2

=9-1
= 8 sq. units
Hence, the area of the required trapezium is 8 sq. units.

Exercise — 3B

1.  Solve for x and y:
X+y=3,4x -3y =26

Sol:
The given system of equation is:
Xx+ty=3....... (1)

4x —3y=26...... (i1)
On multiplying (i) by 3, we get:
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3x +3y =9 ....(i11)

On adding (ii) and (iii), we get:

7x =35

=>x=5

On substituting the value of x =5 in (i), we get:
S+y=3

>y=03-5=-2

Hence, the solutionis x =5 and y = -2

2.  Solve for x and y:
X—y=3,§+%=6

Sol:
The given system of equations is
x-y=3 ()
Xy _ ..
3 + 3= 6 ... (11)
From (1), write y in terms of x to get
y=x-3

Substituting y = x — 3 in (ii), we get
x x-3

—+—=6

3 2

=>2x+3(x—-3)=36
=22Xx +3x—-9=36

45
>X=—=
5
Now, substituting x =9 in (i), we have
9-y=3
>y=9-3=6

Hence,x =9 and y = 6:

3.  Solve for x and y:
2x+3y=0,3x+4y=5

Sol:
The given system of equation is:
2x+3y=0 ...... (1)

Ix+4y=5 ... (ii)

8x +12y=0 ...... (iii)
Ox +12y=15....... (iv)
On subtracting (iii) from (iv) we get:
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x=15

On substituting the value of x = 15 in (i), we get:
30+3y=0

=3y =-30

=>y=-10

Hence, the solution is x = 15 and y = -10.

4. Solve for x and y:
2x -3y =13,7x -2y =20

Sol:
The given system of equation is:
2x -3y=13 ...... (1)

Tx -2y=20 ...... (i1)

4x -6y =26 ...... (i11)

21x-6y=60 ....... (iv)

On subtracting (iii) from (iv) we get:

17x = (60 —26) =34

=>x=2

On substituting the value of x =2 in (1), we{ get:
4-3y=13

=>3y=(4-13)=-9

=y= -3

Hence, the solution is x =2 and y = -3.

5. Solve for x and y:
3x -5y-19=0,-7x+3y+1=0

Sol:
The given system of equation is:
3x-5y-19=0 ...... (1)

Ix+3y+1=0 ...... (i1)

On multiplying (i) by 3 and (i1) by 5, we get:
Ox - 15y=57 ...... (111)

-35x + 15y =-5....... (iv)

On subtracting (ii1) from (iv) we get:

-26x =(57-5)=52

>x=-2

On substituting the value of x = -2 in (i), we get:
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—6-5y—19=0
=5y =(-6—19)=-25

3}/ =-5
Hence, the solution is x =-2 and y = -5.

6. Solve for x and y:
2x-y+3=0,3x—-7y+10=0
Sol:
The given system of equation is:

From (1), write y in terms of x to get
y=2x +3
Substituting y = 2x + 3 in (i1), we get
3x-72x+3)+10=0
=3x—-14x-21+10=0
=-7x=21-10 =11

11

X=——
7

o 1. .
Now substituting x =——in (1), we have
22

—7—y+3—0

1
y=3-7=-3

11 1
Hence,x:—7andy:—;.

7.  Solve for x and y:
Ox - 2y = 108, 3x'+ 7y= 105

Sol:
The given system of equation can be written as:
Ox-2y=108 ...... (1)

3x+7y=105 ...... (11)
On multiplying (i) by 7 and (i1) by 2, we get:
63x +6x =108 X 7+ 105 X 2
=69x = 966
=X =2 = 14
69
Now, substituting x = 14 in (i), we get:
9 X 14-2y=108

=2y =126 - 108
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:>y=12—8=9

Hence, x =14 and y = 9.

8. Solve for x and y:

Z4i= 11,5—x—2+7=0
3 4 6 3

Sol:

The given equations are:
Z+2=11

3 4

S4x +3y =132 ....... (i)

andZ-24+7=0
6 3

On multiplying (i) by 2 and (ii) by 3, we get:
8x + 6y =264 ......(111)

15x — 6y =-126 ....(iv)

On adding (ii1) and (iv), we get:

23x =138

=>x=6

On substituting x = 6 in (1), we get:

24 4+ 3y =132

=3y =(132-24) =108

>y = 36
Hence, the solution is x = 6 and y.=36.

9. Solve for x and y:
4x - 3y =38, 6x—y=§

Sol:

The given system of equation is:
4x -3y=8 ...... (1)

ox-y=2 ... (if)

On multiplying (i) by 3, we get:
18x — 3y =29 ....(iii)
On subtracting (ii1) from (i) we get:

-14x =-21
_21_3
14 2

o 3. .
Now, substituting the value of x = 5 in (i), we get:
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10.

11.

3
4x>-3y=8
>6-3y=8
>3y=6-8=-2

-2
y==

. 3 -2
Hence, the solution x = 5 andy = 5

Solve for x and y:
2x- Z=3,5x=2y+7

Sol:

The given equations are:
x- Z=3 ()

5x=2y+7........ (i1)

On multiplying (i) by 2 and (i) by =, we get:
4x -2y =6 .....(iii)

15 30,20
TX=oy+ con(1v)
On subtracting (iii) and (iv), we get:
.3

4 4
=>x=3
On substituting x = 3 in (i), we get:
2x3-2=3

4

>2=(6-3)=3
>y= 34 _4

3
Hence, the solution i§ x= 3 and y = 4.

Solve for x and y:
2X+5y=§, 3X—2y:§

Sol:

The given equations are:
2x—5y=2 ...

3x —2y = % ........ (11)

On multiplying (i) by 2 and (i1) by 5, we get:
4x - 10y =2 ......(iii)
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12.

13.

15x— 10y =2, (iv)

On adding (iii) and (iv), we get:
57

19x = —
6
57 3 01

T6x19 6 2

=X

o 1. .
On substituting x = ~in (i), we get:

1 8
2X5+5y=§

8 5
»>5y=(3-1)=3
Lyo5 1
Y=3%573

. 1 1
Hence, the solution is x = 5 andy = >

Solve for x and y:
2x+3y+1=0
7—4x

—=
Sol:
The given equations are:
7—4x

—=
=>4x+3y=7....... (1)
and 2x +3y+1=0
=>2x+3y=-1.......... (11)
On subtracting (ii) from (i), we get:
2x =8
=>x=4

On substituting x =4 in (1), we get:
16x +3y=7

=3y=(7-16)=-9

:>y = —3
Hence, the solution is x =4 and y = -3.

Solve for x and y:
0.4x+03y=1.7,0.7x - 0.2y = 0.8.

Sol:
The given system of equations is
04x+03y=17 ... (1)

07x-02y=08 ... (ii)
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14.

15.

Multiplying (i) by 0.2 and (ii) by 0.3 and adding them, we get
0.8x +2.1x=34+24

=>29x=5.8

Now, substituting x = 2 in (i), we have
04 xX2+03y=1.7
=03y=17-0.8

0.9
:}y:E:S

Hence, x =2 and y = 3.

Solve for x and y:
0.3x + 0.5y = 0.5, 0.5x + 0.7y = 0.74

Sol:

The given system of equations is
0.3x+0.5y=05 ... (1)
0.5x+0.7y=0.74 ... (i1)

Multiplying (i) by 5 and (ii) by 3 and subtracting (ii) from (i), we get
25y-21y=25-22
=0.4y =0.28

=>y=%=0.7

Now, substituting y = 0.7 in (i), we have
03x +0.5xX07=0.5

=0.3x = 0.50 — 0.35 = 045
—x=2_05
0.3

Hence, x =0.5 and y = 0.7.

Solve for x and y:
Ty+3)-2(x+2)=14,4y-2)+3(x-3)=2
Sol:

The given equations are:
Ty+3)-2(x+2)=14

= 7y+21-2x—4=14

and4(y—-2)+3(x—-3)=2
>4y —-84+3x-9=2
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16.

=>3x+4y=19.......... (i1)

On multiplying (i) by 4 and (ii) by 7, we get:
8x +28y=-12 ... (ii1)
21x+28y=133 ... (iv)

On subtracting (iii) from (iv), we get:

29x = 145

=>x=5

On substituting x = 5 in (i), we get:
-10+7y=-3

=>T7y=(-3+10)=7
=2y= 1
Hence, the solutionisx =5and y = 1.

Solve for x and y:
6Xx+5y=Tx+3y+1=2(x+6y—-1)
Sol:

The given equations are:

6X +5y=Tx+3y+1=2(x+6y—-1)

=>6x +5y=2(x+6y—1)
=>6x+5y=2x+ 12y -2
=>6x -2x+5y—12y=-2

>4x -Ty=-2 ... (1)
and 7x + 3y + 1 =2(x + 6y = 1)

>T7x+3y+1 =2x+ 12y —2
=>T7x-2x+3y-12y =-2-1

=>5x-9y=-3 ... (i1)

On multiplying (i) by 9 and (ii) by 7, we get:
36x-63y=-18 ... (ii1)

35x - 63y =-21 ... (iv)

On subtracting (iv) from (ii1), we get:
x=(-18+21)=3

On substituting x = 3 in (i), we get:
12-T7y=-2

=>Ty=2+12)=14

>y=2

Hence, the solutionis x =3 and y = 2.
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17.

18.

Solve for x and y:

x+y—8  x+2y—14  3x+y-12
2 3 11

Sol:

The given equations are:
x+y—-8 x+2y-14 3x+y-12
2 3 11

x+y—8  3x+y—12

2 11
By cross multiplication, we get:
I1x+11y—-88=6x +2y —24

=>1Ix—-6x+ 11y -2y =-24 + 88

L.

=>5x+9y=64 ... (1)
and x+2y—14 — 3x+y—12
3 11

=11x + 22y — 154 = 9x + 3y — 36
=11x - 9x + 22y — 3y = -36 + 154

=2x+19y=118 ....... (11)

On multiplying (i) by 19 and (i1) by 9, we get:
95x + 171y =1216  ...... (111)

18x +171y=1062  ...... (iv)

On subtracting (iv) from (iii), we get:

77x = 154

=>x=2

On substituting x = 2 in (1), we get:
10 + 9y = 64

=9y = (64 — 10y=54
=>y =6
Hence, the solution is x =2 and y = 6.

Solve for x and y:

5 3
;+6y-13,;+4y-7

Sol:

The given equations are:
-+6y=13 ....... (1)
—+dy=T7 ... (11)

. 1
Putting ~=u, we get:
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19.

20.

Su+6y=13 ....... (111)
B3ut+dy=7 ...... (iv)

20u+24y=52 ........ (v)
18u+24y=42 ........ (vi)

On subtracting (vi) from (v), we get:
2u=10=>u=>5

1 1
=>-=5=>x=-
x 5

o 1. .
On substituting x = Zin (i), we get:
5

- +6y=13
/3

25+ 6y =13

6y = (13 —25)=-12
y=-2

. L 1
Hence, the required solution is X = S and y = -2.

Solve for x and y:
X+2=6,3x-2=5

y y
Sol:
The given equations are:
X +2= (i)

50

8 .
3X—;—5 ........ (i1)

X+o6v=6 ....... (ii1)
3x-8v=5 ...... (1w)

4x +24v=24 ....... (v)

O9x —24v=15 ........ (vi)

On adding (v) from (vi), we get:
13x=39=>x=3

On substituting x = 3 in (1), we get:
3+9:

y
>2=(6-3)=3=3y=6=y=2

Hence, the required solution is x =3 and y = 2.

Solve for x and y:
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21.

Ix- 229 3x+2=2

y y
Sol:
The given equations are:
3 —_—
2X - ; =7 oo (1)
IX+2=2 ... (i1)

OX+2lv=6 ........ (vi)
On adding (v) from (vi), we get:
23x =69 > x=3
On substituting x = 3 in (1), we get:
2x3-2=

y

56-2=29=2=35y=-]
y y

Hence, the required solution is x =3 and y ==1.

Solve for x and y:

3 1 2 3
=-=-+9=0,=+ =-=5
x y x

y
Sol:
The given equations are:
2. li9=0,
x y
3 1 .
=>-- 5= 9 (@)
2 3 _
:; - ; =5 (i1)
.1 1
Putting ~=u and ;= V. we get:
3u-v=-9 ....... (111)

2u+3v=>5 ... (iv)

On multiplying (iii) by 3, we get:
u-3v=-27 ........ (v)

On adding (iv) and (v), we get:
IlTlu=-22=>u=-2

1 -1
>—=-2>>x=—
x 2

. . -1. .
On substituting x = - in (i), we get:
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3 1
Ty
1 1
>-6--=9=>=-=(-6+9)=3
y y
1
:>y = 5

22,

23.

. L -1 1
Hence, the required solution is X = - and y = o

Solve for x and y:
228,24+ I=101
X y x y
Sol:
The given equations are:
9 4 _ .
e ; =8 ... (1)
13 7
~t5= 101 ........ (11)
1

Qu-4v=8 ....... (1i1)

13u+7v=101 ...... (iv)

On multiplying (iii) by 7 and (iv) by 4, we get:
63u-28v=56 ........ (v)

S2u+28v=404 ........ (vi)

On adding (v) from (vi), we get:

115u=460 > u=4

1 1
>-=4=>x==

x 4
On substitutingx=iin (1), we get:
9 4
7, Ty0
=36-2=8=>2=36-8)=28

y y

4 1

T 28 7
1

. . . 1
Hence, the required solution is X = " and y = p

Solve for x and y:

5 3 3 2
Ty haty T
Sol:

The given equations are:
5 3 .

i ;: | I (1)

Sy los (ii)
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24.

.1 1
Putting ~=u and ;= V. we get:

Su-3v=1 ....... (111)
2
Ssu+tsv= 5
Ju+4v -5
6
=>9%u+4v=30 ....... (1v)
On multiplying (iii) by 4 and (iv) by 3, we get:
20u-12v=4 ........ (v)
27u+12v=90 ........ (vi)

On adding (iv) and (v), we get:
47u=94=>u=2

1 1
:}—:23){:—
X 2

o 1. .
On substituting x = S in (1), we get:
5 3

i, "y~ 1
3 3
>10-2=1=>-=(10-1)=9
y y
_3_1
y_9_3

: L 1 1
Hence, the required solution is X = > and y = >

Solve for x and y:
2i22 12,3+5: 13
x y x y
Sol:
The given equations are;
3 2
; + ; =12 .....& (1)
2 3 _ )
St v 13 ........ (11)
Multiplying (i) by 3 and (ii) by 2 and subtracting (ii) from (i), we get:
2.2-36-26
X
=22 10
X
5 1
>X=—=-
10 2

. . 1. .
Now, substituting x = ~in (i), we have

6+2=12

n =
o)

=

=

< RN

1l
w |
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25.

26.

1 1
Hence, x = 3 andy = 3

Solve for x and y:

4x + 6y = 3xy, 8x + 9y = 5xy
Sol:

The given equations are:

4x + 6y = 3xy .....(1)

8x + 9y =5xy ...... (11)

From equation (i), we have:
4x + 6y

xy

For equation (ii), we have:
8x +9
Y_s
xy

o1 1
On substituting 5=V and ~=Uu, we get:

On multiplying (v) by 9 and (vi) by 6, we get:
36v+54u=27 ....(vii)
48v + 54u =30 ....(vii1)

On subtracting (vii) from (viii), we get:

12v=3=>v="==
12 4

1 1
> —_-=-= =4
y 4 y

On substituting y =4"1n (1i1), we get:
4 6

-4 —-=

4 x

S1+2=32%=3-1)=2
X X

:>2x:6:X:§:3

Hence, the required solution is x = 3 and y = 4.

Solve for x and y:

X +y =5xy, 3x + 2y = 13xy
Sol:

The given equations are:

X +y=5xy .....>1)

3x +2y=13xy ...... (11)
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27.

From equation (i), we have:
xX+y _

xy

For equation (ii), we have:
3x +2
X+ _13

xy

o1 1
On substituting 5=V and ~=u, we get:

v+u=5 ... (v)
3v+2u=13 ....... (vi)
On multiplying (v) by 2, we get:
2v+2u=10 ....(vii)
On subtracting (vii) from (vi), we get:
v=3
1 1
On substituting y = % in (ii1), we get:
11
% + ; =5

1 1 1
23+-=5=>-=2=>x=-
X X 2

. . 1 1
Hence, the required solution is x = P andy = 301 X= Oandy=0.

Solve for x and y:
5.2 _ 435 7 _q5
x+y x-y x+y x-y
Sol:

The given equations.are
5 2 :
m - E =-1 ... (1)

15 7 .

m - E =10 ...... (11)

o 1 1 . .
Substituting eyl u and e v in (1) and (i1), we get
Su-2v=-1 ... (111)

I5Su+7v=10 ....... (iv)

Multiplying (ii1) by 3 and subtracting it from (iv), we get
Tv+6v=10+3

=>13v=13

>v=1
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28.

xy=l (E=v)

x=y

Now, substituting v = 1 in (iii), we get
Su-2=-1
=>5u=1

1
>u=-

5
x+ty=5 .. (vi)
Adding (v) and (vi), we get
2x=6=>x=3
Substituting x = 3 in (vi), we have
3+y=5 = y=5—3=2
Hence,x =3 and y = 2.

Solve for x and y:

B3 42 _, 3 2 _
x+y x-y P x+y  x-y
Sol:
The given equations are

3 2 .
m + E =2 ... (1)

9 4 .
m - E =1 ... (11)
Substituting ﬁ =u and x% =v, weget:
3u+2v=2 ... (111)
Qu-4v=1 ....... (1v)
On multiplying (iii) by 2,.we get:
6bu+4d4v=4 ...(V)
On adding (iv) dand(v), we get:
15u=5
Su=—=1

15 3

:>$:§:>x+y=3 ....... (vi)

. . 1. cee
On substituting u = in (iii), we get

1+2v=2
=>2v=1
1
>V =-
2
1
E:E3X—y:2 ....... (Vll)

On adding (vi) and (vii), we get
2x=5
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29.

30.

5
> X=-
2
o 5. )
On substltutlngxzzm (vi), we have
5
5+y_3
5\ 1
»y=(3-3)=;
1

. L 5
Hence, the required solution is X = 5 and y = s

Solve for x and y:

5 2 1 10 2 _5
—+—=-,—-—==,where x # 1 1.
x+1 y-1 2’ x+1 y-1 2’ #ly#
Sol:

The given equations are
5 2 1 .
—+—== ... (1)

x+1 y-1 2

10 2 _5 .
— == ... (i1)
x+1 y-1 2

o 1 1
Substituting vl and So1= v we get:

1

Su-2v= POREERPPPPISS (1i1)
10u + 2v = g ....... (iv)
On adding (iii) and (iv), we get:
15u=3
3 1
>U=—=-
15 5
1 1
>—==-=2>x+1=5=>x=4
x+1 5

o 1. ...
On substituting u = S in (iid), we,get
1 1 1
SX=-2v==-=4d 2v=%
5 2 2
1 1
>2v==—=>yv=-
2 4
1

1
:>E:Z:>y—1:4:>y:5

Hence, the required solutionis x =4 and y = 5.

Solve for x and y:

44 30 55 40
—+—=10,—-—=13.
x+y x-y x+y x-y
Sol:

The given equations are

44 30 .
—+—=10 ...... (1)
x+y X=y

55 40 .
—-—=13 ... (11)

x+y x-y
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31.

. 1 1
Putting - and =V we get:

44u+30v=10  ....... (iii)
S55u+40v=13 ....... (iv)
On multiplying (iii) by 4 and (iv) by 3, we get:
176u + 120v =40 .....(V)
165u+120v=39 .....(Vi)
On subtracting (vi) and (v), we get:
llu=1

1
>u=—

11
>4 —Loxt+y=11 i

previabrind S Al S SNTPE (vii)

On substituting u = ﬁ in (iii), we get:
4 +30v=10

=>30v=6

6 1
>V=—= -—
30 5

1 1
:Ezgsx—y:S ....... (viii)

On adding (vii) and (viii), we get

2x =16

=>X =8

On substituting x =8 in (vii), we get:
8+y=11

=>y= 11-8=3

Hence, the required solution is %= 8 and y =3.

Solve for x and y:

10 2 15 9
—+—=4,— -—=-2 wherex X £-y.
x+y  x-y P x+y x-y » Where x £y, x # -y
Sol:
The given equations are

10 2 .
—+—=4 ... (1)
x+y X=y

15 9 .
—-—=-2 ... 11
x+y x-y ( )

o 1 1 . .
Substituting previe u and e v in (1) and (i1), we get:
I0u+2v=4  ....... (1i1)

15u-9v=-2 ... (iv)

Multiplying (ii1) by 9 and (iv) by 2 and adding, we get:
90u +30u=36-4
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=120u =32
32 4
>U=—=—
120 15
15 1
=>X+y=7 (m:u) (V)

32.

o 4 . ...
On substituting u = o in (111), we get:

10X 2 4+2v=4
15

Srov=4
3
Sov=4-2=2
373
2
>V=-
3
3 1 .
:>X_y:E (E=U) (Vl)
Adding (v) and (vi), we get
15 3 21 21
2X=—+-=22X=—>X=—
4 2 4 8

o 21 .
Substituting x = 5 in (v), we have
21 1815 219
g YT YT T8 T
9

Hence, x = 2 and y =-.
8 8

Solve for x and y:

T1x + 37y =253,37x + 71y = 287

Sol:

The given equations are:

71x +37y =253 ....(1)

37x + 71y =287 ...... (i1)

On adding (i) and (ii), we get:

108x + 108y = 540

=108(x +y) = 540

>xX+y)=5 ... (ii1)

On subtracting (ii) from (i), we get:
34x — 34y =-34

=34(x —y)=-34

>x-y)=-1 ... (iv)

On adding (iii) from (i), we get:
2x=5-1=4

=>x=2

On subtracting (iv) from (iii), we get:
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2y=5+1=6
=2y= 3
Hence, the required solution is x =2 and y = 3.

Solve for x and y:

217x + 131y =913, 131x + 217y = 827
Sol:

The given equations are:

217x + 131y =913 .....(1)
131x + 217y =827 ...... (i1)

On adding (i) and (ii), we get:

348x + 348y = 1740

=>348(x +y) = 1740

>xX+y=5 ... (ii1)

On subtracting (ii) from (i), we get:
86x — 86y = 86

=>86(x —y) =86

>x-y=1 ... (iv)

On adding (iii) from (i), we get:
2x=6

=>x=3

On substituting x = 3 in (ii1),.we get:

3+y=5

>y=5-3=2

Hence, the required solution is x =3 and y = 2.

Solve for x and y:
23x -29y =98, 29x - 23y = 110

Sol:
The given equations are:
23x-29y=98 .....(1)

29x - 23y =110 ...... (11)
Adding (i) and (ii), we get:

52x — 52y =208

>x-y=4 ... (111)
Subtracting (i) from (i1), we get:
6x + 6y =12




Class X Chapter 3 — Linear equations in two variables

Maths

3s.

36.

=>xty=2 ... (iv)

Now, adding equation (iii) and (iv), we get:
2x=6

=>x=3

On substituting x = 3 in (iv), we have:
3+y=2

>y=2-3=-1

Hence,x =3 and y =-1.

Solve for x and y:

5 2 -5 4
—+-=6,—+-=-3
Xy x oy

Sol:
The given equations can be written as

Adding (1) and (i1), we get

6

; =3= y= 2

Substituting y = 2 in (i), we have
5 2

—+-=06=>x=1

x 2

Hence,x =1 and y = 2.

Solve for x and y:

1 13 1 1 1
3x+y  3x-y ¥ 2(3x+y) 2(3%-y) T8
Sol:
The given equations are

1 13 .
3xty + 3x—y = Z ...... (1)

1 11

2(3x+y) ) 2(3x-y) - g

1 1 1 . .
Ty iy 1 (Multiplying by 2) ...... (i1)

o 1 1 . ..
Substituting Iy u and ey v in (1) and (i1), we get:

3
utv=_ (111)
1

u-v=—- (1v)

Adding (iii) and (iv), we get:

1
2u=-
2
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1
> u= -
4
1
=>3x+y=4 ( 3x+y—u) (V)
Now, substituting u = i in (ii1), we get:
1 3
-+v=-
4 4
3 1
vV==--
4 4
1
>V ==
2
1 )
=>3x—-y=2 ( 3x_y—v) ceen(VD)

37.

Adding (v) and (vi), we get
6x=6=>x=1

Substituting x = 1 in (v), we have
3+y=4=>y=1
Hence,x=1andy=1.

Solve for x and y:

1 5 1 3

Sol:

The given equations are
1 5 3

+ =-=

2(x+2y) 3(3x-2y) 2
1 3 6l
4(x+2y) 5(3x-2y) 60

. 1
Putting —— =u and

x+2y 3x—2y
1 5
-u+-v=-
2 3

N | W

5 3 61
“u—-v=—
4 5 60

On multiplying (ii1) by 6 and (iv) by 20, we get:

3u+10v=-9
25u—12v :63—1

On multiplying (v) by 6 and (vi) by 5, we get

18u + 60v = -54
125u - 60v = :E
On adding(vii) and (viii), we get:

305 305-162 143
143u = T —-54 = 3 = T

_ 1
- x+2y

1
>u=-
3

3 61
2017y T 362y = 2 12y 5Gr2y) 60 where x 2y # 0 and 3x — 2y # 0.
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>x+2y=3 . (ix)
On substituting u = § in (v), we get:
I+10v=-9
=>10v=-10
=>v=-1
1
3x_2y=—1 =>3x-2y=-1 ... (x)

On adding (ix) and (x), we get:
4x =2

1
>X ==

2
o 1.
On substituting x = ~in (x), we get:

%—2y:-1
= (2 1)-S

: L 1 5
Hence, the required solution is X = 5 and y = "

Solve for x and y:
2 3 17 5 1

+ = — =
3x+2y  3x—2y 5’ 3x+2y 3x-2y
Sol:
The given equations are
2 3 17 .
== Q7 - (1)
3x+2y  3x-2y 5
5 1 ..
+ =2 A Q @ ... (11)
3x+2y 3x-2y

1

Substituting 7y u and 2y v, in (1) and (i1), we get:
u+dv== (iii)
Su+v=2 . (iv)

Multiplying (iv) by 3 and subtracting from (ii1), we get:
2u-15u==-6

-13 1
= —13u= —=>u=-
5 5

=3x+2y=5  (v——=u) (V)

3x+2y -
o 1. .
Now, substituting u = in (iv), we get
l+v=2=>v=1

=>3x-2y=1 ( L v) ....... (vi)

3x-2y -
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40.

Adding(v) and (vi), we get:
>6x=6=>x=1

Substituting x = 1 in (v), we get:
342y=5=>y=1

Hence, x =1and y =1.

Solve for x and y:
2402724221
X y x y
Sol:
The given equations can be written as
E + E — 1
St e (1)
9 3 _ .
; + ; =11 ... (11)
Multiplying (1) by 3 and subtracting (ii) from it, we get
18 3
— -==21-11
y oy
=>2=10
y
_15_3
10 2

Substituting y = 2 in (i), we have

3  6X2
S+ ===7
x 3

>3-7_4=3

X
Hence, x =1 and y=%.
Solve for x and y;:
X +y=a+b, ax —by =a’ - b’

Sol:

The given equations are
x+y=a+b ... (1)
ax —by=a’-b> ... (i1)

Multiplying (i) by b and adding it with (i1), we get
bx + ax =ab + b*> + a’> - b?
ab+ a?
=X = =a
a+b
Substituting x = a in (i), we have

a+y=a+b

:>y:b
Hence, x =aand y =b.
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42.

Solve for x and y:
~+2=2 ax—by=(a’—b?)

Sol:

The given equations are:

§+%:2

:”x:b“y =2 [Taking LCM]
=>bx+ay=2ab ... (1)

Again, ax — by = (a’> — b?) (1)

On multiplying (i) by b and (ii) by a, we get:
b’x + bay =2ab> ... (1i1)

a’x —bay=a(a’-b%») ... (iv)

On adding (iii) from (iv), we get:
(b + a®)x =2a’b + a(a® — b?)

=(b” + a®)x = 2ab” + a’ — ab?
=>(b*+a’)x =ab’ +a’

=(b? + a’)x = a(b® + a?)
_a(b?+a?)

T (b%2+a?)

On substituting x = a in (i), we get:
ba + ay = 2ab

=X

= ay =ab

=>y= b
Hence, the solution is x =a and y = b.

Solve for x and ¥:

pxX+qy=p—q,

agx—py=p+q

Sol:

The given equations are
pX+qy=p—-q ... (1)
QxX-py=p+tq ... (i1)

Multiplying (i) by p and (ii) by q and adding them , we get
P°X +q°x =p*~pq +pq + g’

_p’ta’ _

= rgis
Substituting x = 1 in (i), we have
p+qy=p—¢q

=>qy=-p
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:>y = —1
Hence,x=1and y =-1.

Solve for x and y:
z—%=0,ax+by=a2+b2

Sol:

The given equations can be written as
Xy _ .

; - E =0 ... (1)

ax +by=a’+b> ... (i1)
From (1),

__bx

a
o bx . ..
Substituting y = :x in (i), we get
bxb
M+%%:¥+W
(a?+b?) xa _
a?+ bz
Now, substitute x = a in (i1) to get
a’ + by = a’ + b?
=by = b?

= X=

:y:b
Hence,x =aand y =b.

Solve for x and y:

6(ax + by) =3a + 2b,
6(bx —ay)=3b—2a
Sol:

The given equations are
6(ax + by) =3a +2b

=6ax +6by=3a+2b ... (1)
and 6(bx —ay) =3b—2a

=6bx —6ay=3b-2a ... (i1)
On multiplying (i) by a and (ii) by b, we get
6a’x + 6aby =3a’+2ab ... (111)
6b’x - baby =3b%-2ab ... (iv)

On adding (ii1) and (iv), we get
6(a’ + b?)x = 3(a% + b?)
_3(a*+b*) 1

T 6(az+ b2 2
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On substituting x = % in (i), we get:
6a X =+ 6by = 3a + 2b

6by =2b

_2_1
6b 3

Hence, the required solution is x = % andy = %

Solve for x and y:

ax-by=a’+b’, x+y=2a

Sol:

The given equations are

ax-by=a’+b> ... (1)

x+ty=2a ... (i1)

From (ii)

y=2a-Xx

Substituting y = 2a — x in (i), we get

ax —b(Ra—x)=a’+b?

=ax —2ab + bx = a% + b?
_a’+b%*+2ab _ (a+h)?

=X =a+b
a+b a+b
Now, substitute x =a + b in (i1) to get
a+b+y=2a
>y=a-b

Hence,x =a+bandy=a-b.

Solve for x and y:

%-%+a+b:0,bx—ay+2ab:0
Sol:

The given equations are:

bx ay

; - ? +a+b=0
By taking LCM, we get:

b%*x —a’y =-a’b —b%a (D)
and bx —ay + 2ab =0

bx —ay=-2ab ... (i1)
On multiplying (ii) by a, we get:
abx —a’ly=-2a’b ... (ii1)

On subtracting (1) from (iii), we get:
abx —b’x = 2a’b + a’b + b%a = -a’b + b’a




Class X Chapter 3 — Linear equations in two variables

Maths

47.

=x(ab — b%) = -ab(a — b)
=x(a—b)b =-ab(a—b)
_ —ab(a-b) _
(a=b)b
On substituting x = -a in (i), we get:
b*(-a) —a’y = -a’b —b%a

= -b%a—a’y =-a’b —b%a

= -a’y = -a’b
=2>y= b
Hence, the solutionis x =-aand y = b.

Solve for x and y:

bx a

Zr2 =224 b x+y=2ab
a b

Sol:

The given equations are:

bx ay

—+==a’+b’
a b
By taking LCM, we get:

b?x+ a?
— Y=a’+b?

=b’x + a2y = (ab)a’ + b?

=>b’x +a’y=a’b+ab®  ....(0)

Also,x +y=2ab ....4 (i1)
On multiplying (ii) by a?, we(get:
a’x +a’y=2a’b (iii)

On subtracting (ii1) from (i), we get:
(b2 a%)x = a’b +ab’— 2a’b
=(b%>—a’)x = -a’b +ab’

=(b%>— a’®)x = ab(b? — a?)

=(b%>— a’®)x = ab(b? — a?)
_ab(b*-a?)
= ey - ab

On substituting x = ab in (i), we get:

b%(ab) + a’y = a’b + ab’

= a’y =a’b
3
a’b

= —=ab
a

Hence, the solution is x = ab and y = ab.
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49.

50.

Solve for x and y:
x+y=a+b,ax—by=212-b2

Sol:

The given equations are

x+ty=a+b ... (1)
ax-by=a’-b> ... (ii)

From (i)

y=a+b-x

Substituting y =a + b - x in (ii), we get
ax —ba+b-x)=a’-b’

=ax —ab-b’+bx=a’-b?
_a*+ab _
a+b
Now, substitute x = a in (i) to get
a+y=a+b

=>y:b
Hence, x =aand y =b.

Solve for x and y:
a’x + b’y = c% b’x + a’y = d?

Sol:

The given equations are
ax+b’y=c> .. (1)
b x +aly=d> = .....A4 (11)

Multiplying (i) by a® and (ii)/by b’ and subtracting, we get
a*x —b*x =a’c?*- b* d?
aZCZ_bZ dZ
a%— b4
Now, multiplying (i)'by b? and (ii) by a? and subtracting, we get
b4y _ a4y — b2C2 _ a2 d2
b%c?—a?d?
b*—a*
aZCZ_bZdZ bZCZ_aZdZ
a%— p4 and y = b4— q4

=X =

>y =

Hence, x =

Solve for x and y:
Y _
~=
Sol:

The given equations are

2+%=a+b ....... 0

x Xy
Z+ a+b,;+b—2—2
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Multiplying (i) by b and (ii) by b? and subtracting, we get

bx b%x
X DX _ b+ b2 2b?
a a
ab— b?
>— x =ab - b?
a
(ab-b%)a?
S>X=——"— =3
ab —b?

Now, substituting x = a® in (i) we get
2

—+Z=a+b

a b

:%=a+b—a=b

=y ="b?

Hence, x = a*and y= b2.

Exercise — 3C

1.  Solve the system of equations by using the method of cross‘multiplication:
Xx+2y+1=0,
2x —-3y—-12=0.
Sol:
The given equations are:
x+2y+1=0 ... (1)
2x —3y—-12=0 ... (i1)
Hereai=1,b1=2,c1=1,a=2, bp=-3and.¢c; =-12
By cross multiplication, we have:
x ¥ 1
. x ( y 1
T2 x(-12)-1 x(—3)] L x2-1 x(-12)] ~ [1 x(-3)-2 x2]
x y 1
= = =
(-24+3) ~ (2+12) ~ (-3-4)
x Yy _ 1
(-21)  (14) (-7
-21 14 _

:>X:_—7:3,y:_7——2

Hence, x =3 and y = -2 is the required solution.

2.  Solve the system of equations by using the method of cross multiplication:

3x -2y +3=0,
4x +3y—-47=0
Sol:

The given equations are:
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3x-2y+3=0 ... (1)

4x +3y—-47=0 ... (i1)

Herea; =3,b1=-2,c1=3,a2=4,b2=3 and c2 =-47
By cross multiplication, we have:

XHA

1
[(=2)x(—47)-3 x 3] [3 x4 —(—=47)x 3] [3 X3 —(=2) x 4]

s X _ y _ 1
(94-9) (12+141) (9+8)
X _ y _ 1
(85)  (153)  (17)
:}X=§=S’Y=E=9
17 17

Hence, x =5 and y =9 is the required solution.

3.  Solve the system of equations by using the method of crosssmultiplication:
6x -5y -16=0,
7x-13y+10=0
Sol:
The given equations are:
6x-5y-16=0 ... (1)
7x-13y+10=0 ... (i1)
Hereai=6,b;=-5,¢c1=-16,a2=7,b>=-13 and c; = 10
By cross multiplication, we have:

X ; y _ 1
T (-5)x10 —(—16) X(=13)]) [(-16)x7 —10 x 6] _ [6 X(=13)—(=5) X 7]
X y 1
= = =
(-50-208) (-112-60) (-78+35)
x y 1
= = e
(-258)  (-172)  (43)
—43 —43

Hence, x = 6 and y = 4 is the required solution.

4.  Solve the system of equations by using the method of cross multiplication:
3x+2y+25=0,2x+y+10=0
Sol:
The given equations are:
3x+2y+25=0 ... (1)
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2x+y+10=0 ... (i1)
Herea;=3,b1=2,c1=25,a2=2,bp=1and c2 =10
By cross multiplication, we have:

x ¥ 1
2 25 3 2
K AKX
. X _ y _ 1
T [2x10-25x1]  [25x2-10x3] [3x1-2X2]
X _ y _ 1

= = =
(20-25) (50-30) (3-4)
x Yy 1

-5 20
=>X—_—1—5,y—m——20

Hence, x =5 and y = -20 is the required solution.

Solve the system of equations by using the method of cross multiplication:

2x+5y—-1=0,2x+3y-3=0

Sol:

The given equations may be written as:
2x+5y-1=0 ... (1)
2x+3y-3=0 ... (i1)

Hereaj=2,b1=5,c1=-1,a2=2, bp=34nd co=-3
By cross multiplication, we have:

X ¥y 1
5 -1 2 \\ 5
. X _ y 1

T [Bx(=3) =3 x(-] [(=1) x2—(-3) x 2] - [2 x3-2 % 5]

X y 1
= = =
(—=154+3) (-2+6) (6-10)
x Yy _ 1
-12 4 -4
—-12 4
=>X =—= 3 = —= -1
—4 Y=

Hence, x =3 and y = -1 is the required solution.

Solve the system of equations by using the method of cross multiplication:

2x+y—-35=0,
3x +4y—-65=0
Sol:

The given equations may be written as:
2x+y-35=0 ... (1)
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3x+4y-65=0 ... (i1)
Herea;=2,b1=1,c1=-35,a2=3, by =4 and ¢, =-65
By cross multiplication, we have:

hd ¥ 1
—35 2

XA X,

4 —65 3 4

. x _ y _ 1
" [1x(—65) =4 x(=35)] ~ [(-35) x 3 —(=65) x 2] [2x4-3x1]
= X — y — 1

(-65+140) _ (—105+130)  (8-3)

x _y 1

75 25 5

75 25

>X=— =15,y= - = 5

Hence, x = 15 and y =5 is the required solution.

Solve the system of equations by using the method of cross multiplication:

7x-2y—-3=0,

11x - % y—8=0.

Sol:

The given equations may be written as:
Tx-2y-3=0 ... (1)
lx-2y-8=0 ... (ii)

Herea1:7,b1:-2,C1:-3,a2=11,b2=-% and c; = -8

By cross multiplication, we’have:
X 1 1
—a -3 7 =
_3 -]
T -8 11 T -
y 1

. X A -
2x8) -(<2) x(=3)] T (=3 x11=(=8) x 7] [7x (-2)-11 x(-2)]

= X y 1
(16——) (33+56) (_22_1+22)

B TETE
23

2){:223:1’}/:?:2
2

Hence, x = 1 and y = 2 is the required solution.

Solve the system of equations by using the method of cross multiplication:

x 19
“+2-4=0,> - 2-—=0
6 12 4
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Sol:
The given equations may be written as:
§+i—4=o ....... )
x y 19
5 - E — T = L (11)
Here a; = %,b1= %,c1=—4, a2=§,b2=—% and02=—$
By cross multiplication, we have:
. x _ y — 1
sx(P)-(2)xen]  [eoxs-@x () Bx(55) x5 5]
= X _ y _ 1
19 1\ — 4 19\ — 1 1

(&3 (53 (%)

N x y 1

CONCINES
>x=|(=5) x ()l =18y =[(=5) < (=59)] =15

Hence, x = 18 and y = 15 is the required solution.

9.  Solve the system of equations by using the method of eress:multiplication:
1 1 2 3
—+=-=7,-+-=17
x y x y
Sol:

.1 1 ) .
Taking ~=u and ;= the given equations become:

u+v=7

2u+3v=17

The given equations may bewritten as:
u+v-7=0 ()
2u+3v-17=0 ...... (11)

Here,ai=1,b1=1,ci=-7,&2a=2,bp=3and co =-17
By cross multiplication, we have:

X 4 1

1 B 2
15 6 15
. 19 1 1
12 4 3
u

3 12

v 1

[1x(=17) =3 x(=7)] [(-7) X 2 =1 xX(-17)] - [3-2]

u v 1
= = = —
(-174+21) (—14+17) (€8]
u v 1
S>=—-=—=-
4 3 1
4 3
Su=2=4,v=3=3
1 1
1
=>-=4,-=3
x y
_ 1 _ 1
X=pY=3
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10.

1 1. ) .
Hence, x = " andy = 318 the required solution.

Solve the system of equations by using the method of cross multiplication:

52 12025 . 7 9=

x+y x-y x+y  x-—

Sol:

Taking — =uand —= v, the given equations become:
xX+y x—y

50-2v+1=0 N 6

1Su+7v—-10=0 ...... (i1)

Here,a;=5,b1=-2,ci=1,a2=15,by=-7and c» =-10
By cross multiplication, we have:

u v
2 1 5 2
7>< -10 ><15 >< 7
. u _ v _ 1
T [=2x(~=10) =1 x7] _ [1X 15 —(—=10) X5] _ [35+30]
u v 1

= = = —
(20-7) (15450) 65

13~ 65 65
13 1 65
>u=—=-,v=—=1
65 5 65
L _r .t
x+y 5 x-y
So,(x+y)=5 ....... (i11)
and x—-y)=1 ...... (iv)
Again, the above equations (i) and (iv) may be written as:
X+y-5=0 (@)
x-y—-1=0 4.0 (11)

Here,aj=1,bi1=1,c1=-5,a2=1,ba=-1landc2 =-1
By cross multiplication, we have:

u v 1
1 -7 1 1
3>< -17 ><2 ><3
) x _ y _ 1
T Ax(-1) —=(-5) (-]~ [(-5) x 1 —(-1) x1] ~ [1 x(-1)-1 x1]

x y 1
= = =
(-1-5)  (=5+1) (-1-1)
X _ v _ 1
-6 -4 -2
Sx=—=3y=—=
= 2 = , y = 2 =

Hence, x = 3 and y = 2 is the required solution.
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12.

Solve the system of equations by using the method of cross multiplication:

& 2 (a41)=0, ax —by—2ab=0

b a

Sol:

The given equations may be written as:
b :

=-Z_(@a+tb)=0 ... @)

ax —by—-2ab=0 ... (i1)

Here, a; = %, b = %b, ci=-(a+b),aa=a,b=-band cy=-2ab

By cross multiplication, we have:

1
1 % -5 ¥ 1 1
.1>< 5 X1 ><'1
. X y 1

" [(-2)x(-2ab) - (-b) x(~(a+b)] - |-(a+b) x a —(~2ab) x | - [#x(-b)-ax(—7)|

x y 1

= = =
(2b2-b(a+b)) —ala+b)+2a%2 —a+b
x _ y _ 1
2b2—ab— b2 —a? -ab+2a? —a+b
X _ y _ 1
b2-ab  a?-ab —(a-b)
1
= d = Y =
—-b(a-b) a(a-b) —(a—b)
—-b(a—b -b
Sx o TP@) o ateh)
—(a-b) —(a-b)

Hence, x = b and y = -a is the fequired solution.

Solve the system of equations,by using the method of cross multiplication:
2ax + 3by —(a+ 2b) =0,
3ax + 2by — (2a4b)=0

Sol:

The given equations may be written as:
2ax +3by—(a+2b)=0 ... (1)
3ax +2by—(2a+b)=0 ... (i1)

Here, a; =2a, b1 =3b, ¢c; =-(a+ 2b), a2 =3a, b, =2band c2 =-(2a + b)
By cross multiplication, we have:

X v 1
=0 a -b
” >< : ><_
-b a B
X

a*h)

~2ab

y 1

"' [3b x(=(2a+ b) —2b x(—=(a+2b))] [-(a+2b) X 3a —2a X(—(2a+b))] [2a X2b —3a X3b]
= X _ y _ 1
(—6ab-3b2+2ab+4b?)  (—-3a?-6ab+4a?+2ab)  4ab-9ab
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x y 1
= = =
b2—4ab a?-4ab —5ab
x 1
= = Y =
-b(4a-b) -—a(4b—a) -—5ab
—-b(4a—-b) (4a-b) —-a(4b—a) (4b-a)
=>X = = ,y= =
-5ab 5a -5ab 5b
4a—b 4b-a) . . .
Hence, x = % andy = % is the required solution.

Solve the system of equations by using the method of cross multiplication:

- —=0,—+ b:(a2+b2),wherex;é0andy;£0.

Sol:

Substituting % =u and i = v in the given equations, we get
au—bv+0=0 ... (1)
abu+a’bv—(@%2+b>)=0 ... (i1)

Here, a; =a, b; =-b, ¢c1 = 0, a = ab%, by = ab and c» = -( a> + b?).
So, by cross—multiplication, we have

><MX A

—=(2a+b)
b102—b201 €102~ C204 a1b2—azb1
u v 1

:>(—b)[—(a2+b2)]—(a2b)(0) " (0)(@b?)—(—a=b?)(@),  (@)(ab)—(ab?)(-b)
u v 1
:>b(a2+b2) " a(a?+b?2)  ab(d2+b?)
_ b(a*+b?) _a(a®+p?)

T ab(a?+b2)’ ab(a?+b2)

1 1
>u=-,v=-
a b

1 11 1

=>—- = - - ==

X a'y b
>x=ay=b

Hence,x =aand y =b.

Exercise — 3D

Show that the following system of equations has a unique solution:
3x +5y=12,

S5x + 3y =4.

Also, find the solution of the given system of equations.

Sol:

The given system of equations is:
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3x +5y=12

5x+3y=4

These equations are of the forms:

aix+bry+ci = 0 and axx+boy+c2 =0

where, a;=3,b;=5,ci1=-12and ax =5, b2=3, co=-4

For a unique solution, we must have:

a by . 3,5

a_;;éb_:’ 1.6.,5?55

Hence, the given system of equations has a unique solution.
Again, the given equations are:

3x +5y=12 (1)

5x+3y=4 .....(11)

On multiplying (i) by 3 and (ii) by 5, we get:
O9x + 15y =36 ....... (i11)

25x +15y=20 ...... (iv)

On subtracting (iii) from (iv), we get:

16x =-16

=>x=-1

On substituting x = -1 in (i), we get:
3-)+5y=12

=>5y=(12+3)=15
=>y:3

Hence, x = -1 and y = 3 is the réquired solution.

2.  Show that the following system of equations has a unique solution:

2x -3y =17,

4x +y=13.

Also, find the solution of the given system of equations.
Sol:

The given system of equations is:

2x -3y-17=0 ....(1)

4x +y-13=0 .....(11)

The given equations are of the form
aix+biy+ci = 0 and axx+bay+c2 =0
where, aj=2,b;=-3,ci=-17anda; =4, b2=1, c2=-13

Now,

a 2 1 b -3
—1——:—and—1:—:-3
a, 4 2 b, 1

. b . . .
Since, % * b—l, therefore the system of equations has unique solution.
2 2

Using cross multiplication method, we have
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X _ y _ 1

bica—byc;  ci1az—cxa1 aibz—azby
x y 1

= = =
—3(-13)-1X(-17)  —17 x4—(-13)X2 2 x1-4x(=3)
X _ y _ 1
39417  —68+26 2412
x _ ¥y _ 1
56 —42 14
N 56  —42
=Wy
>x=4,y=-3

Hence, x =4 and y = -3.

3.  Show that the following system of equations has a unique solution:
Z4+2=3 x-2y=2.
3 * 2 ’ y
Also, find the solution of the given system of equations.

Sol:
The given system of equations is:

2x +3y =18

=>2x+3y—-18=0 (1)

and

X—2y=2

x—=2y-2=0 n.(11)

These equations are of the forms:

aix+biy+ci = 0 and axx+bay+c2. =0

where, aj=2,bi=3,c1=-18andax =1, b2=-2,cr=-2
For a unique solution, we must have:

a by . 2 3

a_:;éb_:’ 1.e.,I¢_—2

Hence, the given system of equations has a unique solution.
Again, the given equations are:

2x +3y—-18=0 .....(111)

x—=2y-2=0 o (1v)

On multiplying (i) by 2 and (ii) by 3, we get:
4x +6y-36=0 ....... v)
3x-6y-6=0 ...... (vi)

On adding (v) from (vi), we get:

Tx =42

>xX=06

On substituting x = 6 in (iii), we get:
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2(6) + 3y = 18
=3y=(18-12)=6
3y=2

Hence, x = 6 and y = 2 is the required solution.

4.  Find the value of k for which the system of equations has a unique solution:

2x +3y =35,

kx - 6y = 8.

Sol:

The given system of equations are
2x+3y-5=0

kx-6y-8=0

This system is of the form:

aix+bry+ci = 0 and axx+bay+c2 =0

where, aj=2,bi1=3,ci=-5and ax =k, bo=-6, co=-8

Now, for the given system of equations to have a unique solution, we must have:

ﬂiﬁ
ar b2

2 3
i
>k#-4
Hence, k # -4

5.  Find the value of k for which the system of equations has a unique solution:

x —ky =2,
3x + 2y + 5=0.
Sol:
The given systemof.equations are
x-ky-2=0
3x+2y+5=0
This system of equations is of the form:
aix+b1y+ci = 0 and axx+boy+c2 =0
where,aj=1,bi=-k,ci=-2anda=3,b2=2,c2=5
Now, for the given system of equations to have a unique solution, we must have:
44 by
a, ' by

1, -k
=7 72
=k *- 5

2

Hence, k # - o
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6.  Find the value of k for which the system of equations has a unique solution:

5x—=Ty=35,

2x +ky=1.

Sol:

The given system of equations are
5x-T7y—-5=0 ....(1)
2x+ky-1=0 ...(11)

This system is of the form:
aix+bry+c1 =0
ax+bay+c2 =0
where, aj=5,bi=-7,ci=-5andax=2,b2=k, co=-1
Now, for the given system of equations to have a unique solution, we must have:
aq bq
ap # b2

5, -7
aFiary

14

=k ?f - ?

Hence, k # - %.

7.  Find the value of k for which the system ofiequations.has a unique solution:
4x + ky + 8=0,
x+y+1=0.
Sol:
The given system of equations are
4x+ky+8=0
x+y+1=0
This system is of the form:
a1x+b1y+01 =0
212X+b2y+C2 =0
where, aj=4,bi=k,ci=8anda=1,b,=1,c2=1

For the given system of equations to have a unique solution, we must have:
aq bl
ay # b,

4k
177
=>k+#4
Hence, k # 4.

8.  Find the value of k for which the system of equations has a unique solution:
4x - Sy =Kk,
2x -3y =12.
Sol:
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The given system of equations are

4x -5y =k

= 4x-5y-k=0 ...(1)
And, 2x - 3y =12
=2x-3y-12=0 ...(11)

These equations are of the following form:

aix+bry+ci =0, axx+bzy+c2 =0
Here,aj=4,bi=-5,ci=-kanda;=2,b>=-3,co=-12
For a unique solution, we must have:

aq bq

PR

. 4 -5
1.6.,5;’5_—3
=24 226%5

Thus, for all real values of k, the given system of equations will have a unique solution.

Find the value of k for which the system of equations has a unique solution:
kx + 3y = (k- 3),

12x + ky =k

Sol:

The given system of equations:

kx +3y=(k-3)
=>kx+3y—-(k-3)=0 @)
And, 12x + ky =k
=>12x+ky-k=0 ...(1)

These equations are of the following form:

aix+biy+ci = 0, ax+bay+cor= 0

Here, ai=k,bi=3,¢ci=-(k—3)andax =12, b2=k, c2=-k
For a unique solution, we must have:

a; , by
—_— ?f —
ay b,
. k 3
1.€., E ?f E

> k*#36 > k#+6

Thus, for all real values of k, other than =6, the given system of equations will have a
unique solution.

Show that the system equations
2x -3y =35,
6x - 9y =15
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has an infinite number of solutions

Sol:

The given system of equations:
2x -3y =5

= 2x-3y-5=0 ....(1)
6x -9y =15

=6x-9y-15=0 ...(i1)

These equations are of the following forms:
aix+biy+ci =0, axx+boy+c2 =0

Here,a;j=2,b1=-3,ci=-5and a; =6,b,=-9, co=-15
a 2 10b -3 1 c -5 1
So—==s=-—2=—=-andt=—-=
ap 6 3 b2 -9 3 Co —-15 3
a b [
Thus, =2 =2
ap b, Cy

Hence, the given system of equations has an infinite number of Solutions.

Show that the system of equations

6x + S5y =11,

Ox + =y =2l

has no solution.

Sol:

The given system of equations can be written as
6x+5y—-11=0 ....(1)
S0x+=y-21=0 A

This system is of the form

aix+bry+c1 =0

ax+boy+c2 =0
15

Here, aj=6,bi=5,¢p=-11and a; =9, b2=7, co=-21
Now,
a; 6 _
ap T 97
by 5 2

=0 =
by 2 3
¢ _-11_ 11
c; -21 21

a, by ,cq . .

Thus, P * o therefore the given system has no solution.

For what value of k, the system of equations
kx +2y =35,
3x -4y =10




Class X Chapter 3 — Linear equations in two variables

Maths

13.

has (i) a unique solution, (ii) no solution?

Sol:

The given system of equations:
kx +2y=35

=> kx+2y-5=0 ....(1)
3x -4y =10

=>3x-4y-10 =0 ...(ii)

These equations are of the forms:
aix+bry+ci = 0 and axx+boy+c2 =0
where, aj=k,bi=2,ci=-5andax =3, by =-4, co=-10

(i) For a unique solution, we must have:

. ap b]_. k 2 -3
—F—=1e,-F—=>k#—
a2¢b2 e’3¢—4 ¢2

Thus for all real values of k other than _73, the given system of equations will have a unique

solution.

(1) For the given system of equations to have no solutions, we must have:

4G _bia

azzbZ#CZ
kK 2 , -5
327 T10
2 k1
>-=—and - #-
-4 37 2
-3 3
i e -
k 2,k;:é2

. o -3
Hence, the required value of ks R

For what value of k, the system of equations

X +2y=35,

3x+ky+15=0

has (i) a unique solutien, (ii) no solution?
Sol:

The given system of equations:
X+2y=5

=>x+2y-5=0 (1)

3x +ky+15 =0 ...(11)

These equations are of the forms:

aix+b1y+ci = 0 and axx+boy+c2 =0
where,aj=1,bi=2,ci=-5anda; =3, b=k, c2=15
(i) For a unique solution, we must have:

. a bl‘ 1 2
So—#F—le,z#-=>k
a2¢b2 e’3¢k ¢6
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Thus for all real values of k other than 6, the given system of equations will have a unique
solution.
(ii) For the given system of equations to have no solutions, we must have:

1 2 -5
23k T
2 2
ﬁ—:Eandzig
=>k=6,k#-6

Hence, the required value of k is 6.

For what value of k, the system of equations

X +2y=3,

S5x+ky+7=0

Have (i) a unique solution, (ii) no solution?

Also, show that there is no value of k for which the given systemof equation has infinitely
namely solutions

Sol:

The given system of equations:
X+2y=3

=>x+2y-3=0 ..(1)
And, 5x +ky +7=0 ...(1i1)

These equations are of the following form:
aix+biy+ci =0, axx+boy+co =0

where, a;=1,b1=2,ci=-3anda; =5, b=k, co=7
(i) For a unique solution, we must have:

. ag bq . 1 2
.. a—z?le.e.,g?fz = k;ﬁ 10
Thus for all real values of k other than 10, the given system of equations will have a unique

solution.

(i1) In order that the given system of equations has no solution, we must have:
a_bi

az by’ c
1 2 -3
3_ —_— —_—
5¢k¢7

1,2 2, -3
> -+ 4=
Sgékandk;é -

:>k=10,k7£i—2

Hence, the required value of k is 10.
There is no value of k for which the given system of equations has an infinite number of
solutions.
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15. Find the value of k for which the system of linear equations has an infinite number of

solutions:

2x+3y=7,

(k—Dx+ (k+2)y=3k.

Sol:

The given system of equations:

2x +3y=17,

= 2x+3y-7=0 (1)

And, (k—Dx + (k+2)y =3k
=>k-1Dx+(k+2)y-3k =0 ...(1)

These equations are of the following form:

aix+bry+ci =0, axx+boy+c2 =0

where, aj=2,bi=3,ci=-7anda;=(k—1), ba=(k + 2), co=-3k
For an infinite number of solutions, we must have:

G _bi_a

ap b, Cy

2 __3 _ =7
(k—=1) ~ (k+2) -3k

2 3 7

(k-1) ~ (k+2) 3k
Now, we have the following three cases:
Case I:

2 _ 3
(k-=1)  k+2

=2(k+2)=3(k-1)=>2k#4=3k 3=>k=7

Case II:
3 7

(k+2) _ 3k

= 7k+2)=9%=TK+14=9% =>2k=14=> k=7

Case I1I:
2 7

(k-1) 3k
=>T7Tk-7=6k=>k=7

Hence, the given system of equations has an infinite number of solutions when k is equal to
7.

16. Find the value of k for which the system of linear equations has an infinite number of

solutions:

2x + (k—2)y =k,

6x + (2k - )y = (2k + 5).
Sol:

The given system of equations:
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2x+(k-2)y=k

= 2x+(k-2)yy-k=0 ....(1)

And, 6x + 2k - 1) y=(2k +5)

= 6x+2k-1)y-2k+5)=0 ...(i1)

These equations are of the following form:

aix+bry+ci =0, axx+boy+c2 =0

where, aj=2,bj=(k—2),ci=-kandax =6, b= 2k - 1), c2=-2k + 5)
For an infinite number of solutions, we must have:

a; b1
a; by ¢

2_ (k-2) _ -k
6 (2k-1) —(2k+5)
1_ (k-2) _ Kk

37 (2k-1)  (2k+5)
Now, we have the following three cases:

Case I:
1 (k-2)
3 (2k-1)

= 2k 1)=3(k -2)

=>2k-1=3k-6=>k=5
Case II:

(k-2) _  k

(2k-1)  (2k+5)
=(k-2)2k+5)=k(2k-1)
= 2k% + 5k — 4k — 10 = 2k>. <k

=>k+k=10=>2k=10>k=5

Case I1I:
1k
3 (2k+5)

=>2k+5=3k=>k=5
Hence, the given system of equations has an infinite number of solutions when k is equal to
5.

17. Find the value of k for which the system of linear equations has an infinite number of
solutions:
kx +3y=2k + 1),
2(k+ Dx +9y=(7k + 1).
Sol:
The given system of equations:
kx +3y=2k+ 1)

Skx+3y-Qk+1)=0  ...(0)
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And, 2(k+ 1)x+9y=(7k + 1)

= 2k+Dx+9y-(7k+1)=0 ...(11)

These equations are of the following form:

aix+bry+ci =0, axx+boy+c2 =0

where, aj=k,bi=3,c1=-Qk+1)andax =2k + 1), b2=9, co=-(7k + 1)

For an infinite number of solutions, we must have:
ai b1

a; by ¢

. _3 _ —(2k+D)
L€, 2(k+1) ~ 9 —(7k+1)
k 1 (2k+1)

=

2041) 3 (7k+1D)
Now, we have the following three cases:

Case I
k 1

20k+1) 3
= 2(k+1)=3k

=>2k+2=3k

=>k=2

Case II:
1 (2k+1)
3 (7Tk+1)

= (Tk+1)=6k+3

> k=2

Case III:
kK (2k+1)
2(k+1)  (7k+1)

> k(Tk+ 1) = Ck + 1) %2k + 1)
= 7% +k =02k + 1.2k +2)
=7k +k=4k>+4k + 2k + 2

= 3k’-5k-2=0

= 3k*-6k+k-2=0

= 3k(k—2)+1(k—=2)=0

= (GBk+1)(k-2)=0
:k:ZOrk:%1

Hence, the given system of equations has an infinite number of solutions when k is equal to
2.
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18. Find the value of k for which the system of linear equations has an infinite number of
solutions:
5x + 2y =2k,
2(k + Dx + ky = 3k + 4).
Sol:
The given system of equations:
S5x +2y =2k

= 5x+2y-2k=0 (1)
And, 2(k + 1)x + ky = 3k + 4)

= 2(k+Dx+ky-Bk+4)=0 ...(11)

These equations are of the following form:

aix+bry+ci =0, axx+boy+c2 =0

where, aj=5,bi=2,ci1=-2kanda=2(k+ 1), b=k, co=-Bk + 4)

For an infinite number of solutions, we must have:
ai b1 ¢

a; by ¢

5 2 -2k
2(k+1)  k  —(3k+4)
5 2 2k

Tk Gkia)
Now, we have the following three cases:

Case I:
5 2

2041k
=2 X2k+1)=5k
= 4(k+1)=5k

= 4k +4 =5k

=>k=4

Case II:
2 2k

kK (3k+4)

= 2k*=2 X (3k +4)
=2k’=6k+8=>2k>-6k—-8=0

= 2(k2—3k—4)=0
>K-dk+k-4=0

= k(k—4)+1(k—4)=0
> k+ 1) (k-4)=0
=>k+1)=0o0rk-4)=0
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> k=-lork=4

Case I1I:
5 2k

2(k+1) - (Bk+4)
= 15k + 20 = 4k> + 4k

= 4k>~11k—-20=0
= 4k’~ 16k + 5k —20=0
= 4k(k—4)+5k-4)=0
= (k—4) @k +5)=0

:1<=4ork=—5
4

Hence, the given system of equations has an infinite number of solutions when k is equal to

4.

Find the value of k for which the system of linear equations. has an infinite number of

solutions:

k-Dx-y=5,
k+Dx+(1-ky=Q@k+1).
Sol:

The given system of equations:

k-Dx-y=5
=>k-1)x-y-5=0

And, (k+ Dx+ (1 -ky=0Ck+1)

> k+Dx+1-ky-QCBk# 1) =0
These equations are of the following form:
aix+biy+ci =0, agx+bay+eo = 0

where, ai=(k—1),bi=-1,ci=-Sanday=(k + 1), b2=(1 - k), co=-Bk + 1)
For an infinite number of solutions, we must have:

@ _bi_a

a; by ¢

(k-1) -1 -5
€ (k+1) ~ —(k-1) —(3k+1)
k-1) 1 5

(k+1) ~ (k-1)  (3k+1)

Now, we have the following three cases:

Case I:

(k-1) 1

(k+1) ~ (k-1)

= (k- 1)?=(k+ 1)

=>kK+1-2k=k+1
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= k*3k=0=>k(k-3)=0

=>k=0ork=3
Case II:

1 5
(k—-1)  (3k+1)
=>3k+1=5k-5
=>2k=6=>k=3
Case I1I:
k-1 5

(k+1)  (3k+1)
=>Bk+D)k-1)=5k+1)

=>3k®+k-3k—-1=5k+5
= 3k*-2k-5k-1-5=0
= 3k*-7k-6=0

= 3k>- 9k +2k-6=0

= 3k(k-3)+2(k-3)=0
= (k-3)Bk+2)=0
=>(k-3)=00orBk+2)=0

:k=3ork=_?2

Hence, the given system of equations has an infinite number of solutions when k is equal to

3.

Find the value of k for which the system of linear equations has a unique solution:
k-3)x+3y-k kx+ky-12=0.

Sol:

The given system of equations can be written as

k-3)x+3y-k=0

kx +ky-12=0

This system is of the form:
aix+bry+c1 =0
ax+bay+c2 =0

where, aj=k,bi=3,ci=-kanda; =k, bo=k, c;=-12
For the given system of equations to have a unique solution, we must have:

a; b1
az by ¢
k-3 3 -k
> —=—-=—
k k -12

=>k-3=3andk*=36
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22,

>k=6andk==*6
>k=6
Hence, k = 6.

Find the values of a and b for which the system of linear equations has an infinite number

of solutions:

(a-1)x+3y=2, 6x+(1-2b)y=6

Sol:

The given system of equations can be written as
(a-1Dx+3y=2

=>(@-1)x+3y-2=0 ....(1)
and 6x + (1 —2b)y =6
=>6x+(1-2b)y-6=0 ....(11)

These equations are of the following form:

211X+b1y+C1 =0

ax+bay+c2 =0

where, aj=(a—1),bi1=3,c1=-2and a2 =6, b= (1 —2b), cc=-6

For an infinite number of solutions, we must have:
ai b1

ay b Cy

2
a—-1 _ 3 _ -2
6  (1-2b) -6
a—-1 _ 3 _ 1
6  (1-2b) 3
a-1 1 3 1
= —==-and ==
6 3 (1-2b) ~ 3

=>3a-3=6and9=1-2b
= 3a=9and 2b=-8
=>a=3andb=-4
~a=3andb=-4

Find the values of a and b for which the system of linear equations has an infinite number

of solutions:
a—1)x+3y=5,3x+(b-1)y=2.
Sol:

The given system of equations can be written as
2a—1)x+3y=5

=>Ra-1)x+3y-5=0 (1)
and3x +(b—-1)y=2
=2>3x+(b-1)y-2=0 ....(11)

These equations are of the following form:
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aix+bry+ci =0, axx+bzy+c2 =0
where, aj=(2a—-1),bi=3,ci=-5Sandax=3,b2=(b—-1),co=-2

For an infinite number of solutions, we must have:
a; _b; ¢

a; by ¢

(2a-1) _ 3 _ -5
3 (b-1) -2
(a-1) _ 3 _s
6  (b-1) 2
(a-1) _5 3 _5
=% _zand(b—1)_2

=2Ra-1)=15and 6=5(b - 1)
=>4a-2=15and 6=5b-5
=>4a=17and 5b =11

17 11
ca=—andb=—
4 5

Find the values of a and b for which the system of linear equations has an infinite number
of solutions:
2x-3y=7, (a+b)x-(a+b—-3)y=4a+b.

Sol:

The given system of equations can be written as
2x -3y =17

=2x-3y-7=0 ()
and (a+b)x-(a+b-3)y=4a+b
=>(a+b)x-(a+b-3)y-4a+b=0 ....(11)

These equations are of the following form:
aix+bry+ci =0, axx+b2y+ea=0
Here,a;=2,b1=-3,ci=-7anda=(a+b),bo=-(a+b-3),co=-(4a+b)

For an infinite number of solutions, we must have:
a; b1 _ ¢

a; by ¢

2 -3 -7
a+b  —(a+b-3)  —(4a+h)
2 3 7
a+b _ (a+b—3)  (4a+bh)
2 7 3 7

atb _ (4a+b) and (a+b—-3) _ (4a+h)
= 2(da+b)=7(a+b)and 3(4a+b)=T(a+b-3)
= 8a+2b=7a+7band 12a+3b="7a+ 7b - 21
=4a=17and 5b =11
~a=5b ... (111)
and Sa=4b-21 ...... (iv)
On substituting a = 5b in (iv), we get:
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25b=4b-21

=21b=-21

>b=-1

On substituting b = -1 in (iii), we get:
a=5(-1)=-5

S.a=-5andb=-1.
Find the values of a and b for which the system of linear equations has an infinite number

of solutions:
2x+3y=7,(a+b+1)x-(a+2b+2)y=4(a+b)+ 1.

Sol:

The given system of equations can be written as

2x +3y=7

=2x+3y-7=0 ....(1)

and (a+b+ 1x-(a+2b+2)y=4(a+b)+1
(a+b+Dx-(@a+2b+2)y—[4@@+b)+1]=0 ....(11)

These equations are of the following form:
aix+bry+ci =0, axx+boy+c2 =0
where, a1=2,b1=3,c1=-7andaz=(a+ bs 1)ib2=(@+2b+2),co=—[4(a+b) + 1]

For an infinite number of solutions, we must have:
a; b1 _ ¢

a; by ¢

2 3 B -7
(a+b+1) ~ (a+2b+2) —[4(a+b)+1]
2 3 B 7
(a+b+1)  (a+2b+2) [4(a+b)+1]

2 3 3 7
@D — @0 Gierts) = @)t

= 2(a+2b+2)=3@+b+1)and 3[4(a+b)+1]=T7(a+2b+2)

=>2a+4b+4=3a+3b+3and3da+4b+1)=7a+ 14b+ 14

=>a-b-1=0 and 12a+ 12b+3 =7a+ 14b + 14

=a-b=1andS5a-2b=11

a=b+1) ... (111)

5a-2b=11 ... (iv)

On substituting a = (b + 1) in (iv), we get:

S5(b+1)-2b=11

=5b+5-2b=11

=3b=6

=>b=2

On substituting b = 2 in (iii), we get:

a=3
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26.

J.a=3andb=2.

Find the values of a and b for which the system of linear equations has an infinite number
of solutions:
2x+3y=7,(a+b)x +(2a-b)y =21.

Sol:

The given system of equations can be written as
2x+3y-7=0 (1)
(a+b)x+((2a-b)y-21=0 ....(11)

This system is of the form:

aix+bry+ci =0, axx+boy+co =0

where, aj=2,b;=3,ci=-7anda=a+b,by=2a-b,co=—21

For the given system of linear equations to have an infinite number of solutions, we must

have:
ai b1

a; by ¢

2 _ 3 _ -7
a+b  2a-b -21

2 -7 1 3. _ =7

atb 21 3O T T
=>a+b=6and2a-b=9
Addinga+b=6and2a—b=9 ,we get
3a=15=>a=-=3

Now substituting a =35 in a + b= 6,we haye

S54b=6=>b=6-5=1
Hence,a=5and b=1.

1
3

Find the values of a and b for which the system of linear equations has an infinite number
of solutions:
2x+3y=7,2ax + (a+ b)y =28.

Sol:

The given system of equations can be written as
2x+3y-7=0 (1)
2ax + (a+b)y—28=0 ....(11)

This system is of the form:

aix+byy+c1 =0

ax+bay+c2 =0

where, aj=2,bi=3,ci=-7anda;=2a,bp=a+b, co=—28

For the given system of linear equations to have an infinite number of solutions, we must
have:
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@ _bi_a

a; by ¢

2 3 -7
2a  a+b -28
2 -7 1 3 -7

= =—-and —=——=
2a -28 4 a+b ~ -28
>a=4anda+b=12
Substitutinga=41ina+b =12, we get

4+b=12=>b=12-4=8
Hence, a=4 and b = 8.

1
4

Find the value of k for which the system of equations
8x +5y=9, kx + 10y =15

has a non-zero solution.

Sol:

The given system of equations:

8x +5y=9

8x+35y-9=0 ....(1)

kx + 10y =15

kx+10y-15=0 ....(11)

These equations are of the following form;
aix+biy+ci =0, axx+boy+co =0

where, a1=8,bi=5,c1=-9and a2 =k, bs=10, co=— 15

In order that the given system has no-solutiony we must have:
a; by , ¢

) 8 5 -9
e, —=—#*—
*k 1075—15
8 1,3
le,—=—#-
*k 2?&5
8 1 8 ,3
—=-and - #=
) k' 5

:>k=16andk;é4?0

Hence, the given system of equations has no solutions when k is equal to 16.

Find the value of k for which the system of equations
kx + 3y =3, 12x + ky = 6 has no solution.

Sol:

The given system of equations:

kx +3y=3

kx+3y-3=0 (1)

12x +ky =6

12x +ky-6=0 ....(1)

These equations are of the following form:




Class X

Chapter 3 — Linear equations in two variables

Maths

29.

30.

aix+bry+ci =0, axx+bzy+c2 =0
where, aj=k,bi=3,ci=-3anda; =12, b=k, co=-6
In order that the given system has no solution, we must have:

al_ﬁ Cq

kK 3,6 -3

l1.e., —=—%—
12 k¢—6

3 3,1
—==-and - #-
12 k k' 2

= k*=36andk #6
>k=x6andk#6

Hence, the given system of equations has no solution when k is equal to -6.

Find the value of k for which the system of equations
3x-y=5,6x-2y=k

has no solution.
Sol:

The given system of equations:

3x-y-5=0

()

And, 6x -2y +k=0 ....(i1)
These equations are of the following form:
aix+biy+ci =0, axx+boy+co =0

where, aj=3,bi=-1,ci=-5and a £6,92=-2,c2=k
In order that the given system has no solution, we must have:

a; b1 , ¢
a; by o

. 3 -1 ,-5
1., —-=—Ff—
’6 —2¢k

-1 , -5

Hence, equations (i)and (ii) will have no solution if k # -10.

Find the value of k for which the system of equations
kx+3y+3-k=0,12x+ky-k=0

has no solution.
Sol:

The given system of equations can be written as

kx+3y+3-k=0

12x +ky-k=0

()
....(i)

This system of the form:

aix+biy+c1 =0
ax+boy+c2 =0

where, aj=k, bi=3,ci1=3-kandax =12, b=k, co=-k
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For the given system of linear equations to have no solution, we must have:
a; b1 , ¢

a; by c

k 3 ,3-k

— =+

12 k7 -k

kK 3 3 ,3-k
>—=-and - #—

12 k k7 -k

=>k’=36and-3#£3-k
=>k=x6andk#6

=>k=-6
Hence, k = -6.

Find the value of k for which the system of equations
5x-3y=0,2x+ky=0
has a non-zero solution.

Sol:

The given system of equations:
5x-3y=0 (1)
2x+ky=0 ....(11)

These equations are of the following form:
aix+bry+ci =0, axx+b2y+co =0
where, a;=5, bi1=-3,ci=0and a =2, b=k, c2=0

For a non-zero solution, we must have:
a; by

a; by

5 -3
= —-=—
2 k

:>5k=—6:k=_?6

. . —6
Hence, the required value of k is <

Linear equations in two variables — 3E

5 chairs and 4 tables together cost ¥5600, while 4 chairs and 3 tables together cost
% 4340. Find the cost of each chair and that of each table.

Sol:

Let the cost of a chair be X x and that of a table be X y, then
5x+4y=5600 ... (1)

4x +3y=4340 ... (i1)

Multiplying (i) by 3 and (ii) by 4, we get
15x — 16x = 16800 — 17360

= -x =-560
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34.

= x =560

Substituting x = 560 in (i), we have
5 X 560 + 4y = 5600

= 4y = 5600 — 2800

> y=22=700

Hence, the cost of a chair and that a table are respectively X 560 and X 700.

23 spoons and 17 forks cost Rs.1770, while 17 spoons and 23 forks cost Rs.1830. Find the
cost of each spoon and that of a fork.

Sol:

Let the cost of a spoon be Rs.x and that of a fork be Rs.y. Then
23x+17y=1770 ... (1)

17x +23y=1830 ... (i1)

Adding (i) and (i1), we get
40x + 40y = 3600

>x+y=90 .. (111)
Now, subtracting (ii) from (i), we get

6x — 6y = -60

>x-y=-10 L (iv)

Adding (ii1) and (iv), we get

2x =80 = x =40
Substituting x = 40 in (iii), we get

40+y=90=>y=50
Hence, the cost of a spoon thatof a fork is Rs.40 and Rs.50 respectively.

A lady has only 50-paisa coins and 25-paisa coins in her purse. If she has 50 coins in all
totaling Rs.19.50, how many coins of each kind does she have?
Sol:
Let x and y be the number of 50-paisa and 25-paisa coins respectively. Then
x+y=50 . (1)
0.5x +0.25y=19.50 ... (11)
Multiplying (ii) by 2 and subtracting it from (1), we get
0.5y =50 -39
11
=>y= E =22
Subtracting y = 22 in (i), we get
x+22=50
=>x=50-22=128
Hence, the number of 25-paisa and 50-paisa coins is 22 and 28 respectively.
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36.

37.

The sum of two numbers is 137 and their differences are 43. Find the numbers.
Sol:

Let the larger number be x and the smaller number be y.
Then, we have:

x+y=137 .. (1)

x-y=43 . (i1)

On adding (i) and (ii), we get

2x =180 = x =90

On substituting x = 90 in (i), we get

90 +y =137

= y=(137-90) =47

Hence, the required numbers are 90 and 47.

Find two numbers such that the sum of twice the first and thrice the second is 92, and four
times the first exceeds seven times the second by 2.

Sol:

Let the first number be x and the second number be y.

Then, we have:

2x+3y=92 (1)
4x -Ty=2 (1)
On multiplying (1) by 7 and (i1) by 3, we get
l4x+21ly=644 ... (1i1)
12x -21ly=6 ... (iv)
On adding (ii1) and (iv), we get

26x = 650

=>x=25

On substituting x =25 in (i), we get
2X25+3y=92

= 50+ 3y=92

= 3y=(92-50)=42
>y=14
Hence, the first number is 25 and the second number is 14.

Find the numbers such that the sum of thrice the first and the second is 142, and four times
the first exceeds the second by 138.

Sol:

Let the first number be x and the second number be y.

Then, we have:
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39.

x+y=142 .. (1)
4x -y=138 ... (1)
On adding (i) and (ii), we get

7x =280

= x=40

On substituting x = 40 in (i), we get:

3X40+y=142

= y=(142-120) =22

>y=22

Hence, the first number is 40 and the second number is 22.

If 45 is subtracted from twice the greater of two numbers, it results in the other number. If 21

is subtracted from twice the smaller number, it results in the greater number. Find the
numbers.

Sol:

Let the greater number be x and the smaller number be y-

Then, we have:

25x —45=yor2x—-y=45 ... (L)
2y-2l=xor—=x+2y=21 .00 (i1)
On multiplying (i) by 2, we get:

4x -2y=90 . (111)

On adding (i1) and (iii), we get
3x=090+21)=111

= x =37

On substituting x = 37 in (i), we get
2X37-y=45

=>T74-y=45

=>y=(74-45)=29
Hence, the greater number is 37 and the smaller number is 29.

If three times the larger of two numbers is divided by the smaller, we get 4 as the quotient
and 8 as the remainder. If five times the smaller is divided by the larger, we get 3 as the
quotient and 5 as the remainder. Find the numbers.

Sol:

We know:

Dividend = Divisor X Quotient + Remainder
Let the larger number be x and the smaller be y.




Class X Chapter 3 — Linear equations in two variables

Maths

40.

Then, we have:
3x=yX4+8or3x—-4y=8 ... (1)

Sy=xX3+5o0or-3x+5y=5 ... (11)

On adding (i) and (ii), we get:

y=(8+5)=13

On substituting y = 13 in (i) we get

3x-4X13=8

= 3x=(8+52)=60

=>x=20

Hence, the larger number is 20 and the smaller number is 13.

If 2 is added to each of two given numbers, their ratio becomes 1 : 2sHowever, if 4 is

subtracted from each of the given numbers, the ratio becomes 5 : 1'1. Find the numbers.

Sol:
Let the required numbers be x and y.
Now, we have:

x+2 _1
y+2 2

By cross multiplication, we get:
2X+4=y+2

=>2x-y=-2 ... (1)
Again, we have:

x4 _ 5

y—4 11

By cross multiplication, we get:
11x —44 =5y -20

=>1lx-5y=24 ... (i1)
On multiplying (i) by 5; we get:
10x — 5y =-10

On subtracting (ii1) from (i1), we get:
x=(24+10)=34

On substituting x = 34 in (1), we get:
2X34-y=-2

> 68-y=-2

=>y=(68+2)=70

Hence, the required numbers are 34 and 70.
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42.

The difference between two numbers is 14 and the difference between their squares is 448.
Find the numbers.

Sol:

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

Then, we have:

x—y=1ldorx=14+y ... (1)

xX2-y*=448 .. (i1)

On substituting x = 14 + y in (ii) we get

(14 +y)* —y*> =448

= 196 + y* + 28y — y* = 448
= 196 + 28y = 448
= 28y = (448 — 196) = 252

252
= E =

On substituting y =9 in (1), we get:

x=14+9=23

Hence, the required numbers are 23 and 9.

The sum of the digits of a two-digit number is 12/The number obtained by interchanging its
digits exceeds the given number by 18. Find the.number.

Sol:

Let the tens and the units digits of the required number be x and y, respectively.

Required number = (10x +y)

x+ty=12 ... (1)

Number obtained on reversing its digits = (10y + x)

S0y +x)-(10x +y) =18
>10y+x-10x-y=18
=9y -9x =18

>y-x=2 ... (i1)

On adding (i) and (i1), we get:

2y =14

=>y= 7

On substituting y = 7 in (i) we get
X+7=12

>x=(12-7)=5

Number = (10x +y) =10 X 5+7=50+7=57
Hence, the required number is 57.
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A number consisting of two digits is seven times the sum of its digits. When 27 is subtracted

from the number, the digits are reversed. Find the number.

Sol:

Let the tens and the units digits of the required number be x and y, respectively.

Required number = (10x + y)
10x+y=7(x+Yy)
10x +7y=7x+T7yor3x—-6y=0

Number obtained on reversing its digits = (10y + x)

(10x +y) - 27 = (10y + x)
=>10x —x+y— 10y =27

>9x -9y =27

=>9(x —y) =27

>x-y=3 ... (i1)

On multiplying (ii) by 6, we get:
6x—6y=18  ......... (iii)

On subtracting (i) from (ii), we get:
3x =18

=>x=6

On substituting x = 6 in (i) we get

3X6-6y=0

= 18-6y=0
= 6y =18
3y=3

Number = (10x +y) =10 X6 + 3=60 + 3 =63

Hence, the required number is 63.

The sum of the digits of a two-digit number is 15. The number obtained by interchanging the

digits exceeds the given number by 9. Find the number.

Sol:

Let the tens and the units digits of the required number be x and y, respectively.

Required number = (10x + y)
x+y=15 . (1)

Number obtained on reversing its digits = (10y + x)

S(10y+x)-(10x+y)=9
=>10y+x-10x—-y=9
=>9%y-9x=9
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46.

>y-x=1 ... (i1)
On adding (i) and (i), we get:
2y=16

=>y= 8

On substituting y = 8 in (i) we get
x+8=15
=>x=(15-8)=7

Number = (10x+y)=10 X 7+8=70+8 =78
Hence, the required number is 78.

A two-digit number is 3 more than 4 times the sum of its digits. If 18 is added to the number,
the digits are reversed. Find the number.

Sol:

Let the tens and the units digits of the required number be x and‘y; respectively.

Required number = (10x + y)

10x+y=4(x+y)+3

=>10x+y=4x+4y+3
= 6x—-3y=3

>2x-y=1 .. (1)
Again, we have:
10x +y+ 18 =10y + x

=>9x -9y =-18

>X-y=-2 ... (i1)

On subtracting (ii) from (i), we get:
x=3

On substituting x = 3 in (i) we get
2X3-y=1

>y=6-1=5

Required number = (10x +y) =10 X 3 +5=30+5=35
Hence, the required number is 35.

A number consists of two digits. When it is divided by the sum of its digits, the quotient is 6
with no remainder. When the number is diminished by 9, the digits are reversed. Find the
number.

Sol:
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We know:

Dividend = Divisor X Quotient + Remainder

Let the tens and the units digits of the required number be x and y, respectively.

Required number = (10x +y)

I0x+y=x+y) X 6+0

=>10x—-6x+y—-6y=0

=>4x-5y=0 ... (1)

Number obtained on reversing its digits = (10y + x)

S10x+y-9=10y +x

=>9x-9y=9

>x-y=1 ... (i1)

On multiplying (i1) by 5, we get:
S5x-5y=5 ... (ii1)

On subtracting (i) from (iii), we get:
x=5

On substituting x = 5 in (i) we get
4X5-5y=0

=20-5y=0

=>y= 4

.. The number = (10x +y) =10 X 5+4'=50+4 =54
Hence, the required number is 54.

A two-digit numbet.issuch that the product of its digits is 35. If 18 is added to the number,

the digits interchange their places. Find the number.

Sol:

Let the tens and the units digits of the required number be x and y, respectively.
Then, we have:

xy=35 ... (1)

Required number = (10x +y)

Number obtained on reversing its digits = (10y + x)

S(10x +y) + 18 = 10y + x

>9x -9y =-18

=>9(y—-x)=18

>y-x=2 ... (i1)
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We know:

(y+x)2—(y—x)2=4xy

= (y+x)=+/(y —x)% + 4xy

> (y+x)=*V4+4x%x35=x+144==*12

>y+x=12 ... (ii1) (*+ x and y cannot be negative)
On adding (i1) and (iii), we get:

2y=2+12=14

=>y= 7

On substituting y = 7in (ii) we get
T—-x=2

>x=(7-2)=5

.. The number = (10x +y) =10 X 54+7=50+7 =57
Hence, the required number is 57.

A two-digit number is such that the product of its digits is.18) When 63 is subtracted from the
number, the digits interchange their places. Find the.number.

Sol:

Let the tens and the units digits of the requiréd number be x and y, respectively.

Then, we have:

xy=18 ... (1)

Required number = (10x +y)

Number obtained on reversing.its digits = (10y + x)

S(10x +y) - 63 =10y + X

=>9x -9y =63

= 9(x—-y)=63

>x-y=7 ... (i1)
We know:

(x+y)—(x—y)’=4xy
= (xX+y) =+ (x —y)2 +4xy
= (x+y)=+ VA9 + 4 x18

==+ V49 + 72
=+ V121=+11
>x+y=11 ... (iii) (+ x and y cannot be negative)

On adding (i1) and (iii), we get:
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2x =7 +11=18

>x=9

On substituting x = 9in (i) we get
9-y=7

>y=09-7)=2

. Number =(10x+y)=10 X 9+2=90+2=92
Hence, the required number is 92.

The sum of a two-digit number and the number obtained by reversing the order of its digits is
121, and the two digits differ by 3. Find the number,

Sol:

Let x be the ones digit and y be the tens digit. Then

Two digit number before reversing = 10y + x

Two digit number after reversing = 10x +y

As per the question

(10y +x) + (10x +y) =121

=>1Ix+11ly=121

>x+y=11 ... (1)
Since the digits differ by 3, so
x-y=3 . (11)
Adding (i) and (ii), we get
2x=14=>x=7

Putting x =7 in (1), we get
T+y=11=>y=4

Changing the role of x andy, x=4and y =7
Hence, the two-digit number is 74 or 47.

The sum of the numerator and denominator of a fraction is 8. If 3 is added to both of the
. . 3 . .
numerator and the denominator, the fraction becomes " Find the fraction.

Sol:
Let the required fraction be §

Then, we have:

Xx+y=8 ... )
x+3 3
And, E:Z

=>4(x+3)=3(y+3)
=>4x+12=3y+9
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=>4x-3y=-3 ... (i1)
On multiplying (i) by 3, we get:
3x +3y=24

On adding (i1) and (iii), we get:
Tx =21

>x=3

On substituting x = 3 in (i), we get:
3+y=8

>y=(8-3)=5
“x=3andy=5

. . . 3
Hence, the required fraction is -

) . 1 y_ N
If 2 is added to the numerator of a fraction, it reduces to (E) anddf 1 is subtracted from the

) . 1 . )
denominator, it reduces to (5) Find the fraction.

Sol:
Let the required fraction be 5

Then, we have:

2 _1

y 2

=>2(x+2)=y
=>2x+4=y

=>2x-y=-4 ... (1)
Again,ﬁ=§
=>3x=1(y—-1)
=>3x-y=-1 ... (11)

On subtracting (1) from (i), we get:

x=(-1+4)=3
On substituting x = 3 in (i), we get:

2X3-y=-4

>6-y=-4
>y=(06+4)=10
S.x=3andy=10

. . . 3
Hence, the required fraction is e
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The denominator of a fraction is greater than its numerator by 11. If 8 is added to both its

) . 3 . )
numerator and denominator, it becomes " Find the fraction.

Sol:
Let the required fraction be §

Then, we have:
y=x+11

=>4(x+8)=3(y+98)

=>4x +32=3y+24
=>4x-3y=-8 ... (i1)
On multiplying (i) by 4, we get:
4y —4x =44

On adding (i1) and (ii1), we get:
y=(-8+44)=36

On substituting y = 36 in (1), we get:

36-x=11
=>x=036-11)=25
S.x=25andy =36

. . . 25
Hence, the required fraction is "

Find a fraction which becomes (%) when 1 is subtracted from the numerator and 2 is added to

the denominator, and the.fraction becomes (3) when 7 is subtracted from the numerator and

2 1s subtracted from the.denominator.

Sol:

Let the required fraction be §

Then, we have:
x-1 1

y+2 2

=>2x-1)=1(y+?2)

>2x—-2=y+2

=>2x-y=4 ... (1)
.ox=7 1

Agam,ng

=23x-7)=1(y-2)
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=>3x-21=y-2

=>3x-y=19 .

On subtracting (i) from (ii), we get:

x=(19-4)=15

On substituting x = 15 in (i), we get:

2X15-y=4
=>30-y=4
=>y=26
“x=15andy=26

. . . 15
Hence, the required fraction is 2"

The sum of the numerator and denominator of a fraction is 4 morethan twice the numerator.
If the numerator and denominator are increased by 3. They are in the ratio of 2: 3. Determine

the fraction.
Sol:
Let the required frac

As per the question
X+y=4+2x

>y-x=4

. X
tion be =
y

After changing the numerator and deneminator

New numerator = X + 3

New denominator =

Therefore
x+3 _ 2

y+3 3

y+3

=3(x+3)=2(y+3)

2>3x+9=2y+6

=>2y-3x=3
Multiplying (i) by 3
3y—-2y=12-3

3y:9

and subtracting (i1), we get:

Now, putting y =9 in (1), we get:
90— x=4=>x=9-4=5

. . .5
Hence, the required fraction is 5"




Class X

Chapter 3 — Linear equations in two variables

Maths

5S.

56.

. . . L1
The sum of two numbers is 16 and the sum of their reciprocals is ¥ Find the numbers.

Sol:

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

Then, we have:

x+y=16 ... (1)

And, - + % =3 . (if)

=>3(x+y) =Xy

=3 X 16 =xy [Since from (i), we have: x + y = 16]
Soxy=48 . (111)

We know:

(x—y)* =(x+y)*—4xy
(x—y)2=(16)2—4 X 48 =256 - 192 =64
S(x—y)=+V64 = +8

Since x is larger and y is smaller, we have:

X-y=8 ... (iv)
On adding (i) and (iv), we get:
2x =24

=>x =12

On substituting x = 12 in (1), we get:

2+y=16=>y=(16-12)=4
Hence, the required numbers ate 12 and 4-

There are two classrooms Asand:B. If 10 students are sent from A to B, the number of

students in each room becomes the same. If 20 students are sent from B to A, the number of
students in A becomes double the number of students in B. Find the number of students in

each room.

Sol:

Let the number of students in classroom A be x
Let the number of students in classroom B be y.

If 10 students are transferred from A to B, then we have:

x—10=y+ 10
=>x-y=20 (1)

If 20 students are transferred from B to A, then we have:

2(y—20)=x+20
=>2y—-40=x+20
= -x+2y=60 ...(11)
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On adding (i) and (ii), we get:

y = (20 + 60) = 80

On substituting y = 80 in (i), we get:
x —80 =20

=x = (20 + 80) =100
Hence, the number of students in classroom A is 100 and the number of students in
classroom B is 80.

Taxi charges in a city consist of fixed charges per day and the remaining depending upon the
distance travelled in kilometers. If a person travels 80km, he pays Rs. 1330, and for
travelling 90km, he pays Rs. 1490. Find the fixed charges per day and the rate per km.

Sol:

Let fixed charges be Rs.x and rate per km be Rs.y.

Then as per the question

x+80y=1330 ... (1)
x+90y=1490 ... (i1)
Subtracting (i) from (i1), we get

10y:160:y:%:16

Now, putting y = 16, we have
x + 80 X 16 =1330

=>x =1330-1280=50
Hence, the fixed charges be Rs.50.and the rate®per km is Rs.16.

A part of monthly hostel charges in.a college are fixed and the remaining depends on the
number of days one has taken food in the mess. When a student A takes food for 25days, he
has to pay Rs. 4550 as hostel charges whereas a student B, who takes food for 30 days, pays
Rs. 5200 as hostel charges. Find the fixed charges and the cost of the food per day.

Sol:

Let the fixed charges be Rs.x and the cost of food per day be Rs.y.

Then as per the question

x +25y=4500 ... (1)
x +30y=5200 ... (i1)
Subtracting (i) from (ii), we get

Sy=700 = y="2=140

Now, putting y = 140, we have
X + 25 X 140 = 4500

=x =4500 — 3500 = 1000
Hence, the fixed charges be Rs.1000 and the cost of the food per day is Rs.140.
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A man invested an amount at 10% per annum simple interest and another amount at 10% per
annum simple interest. He received an annual interest of Rs. 1350. But, if he had
interchanged the amounts invested, he would have received Rs. 45 less. What amounts did he
invest at different rates?

Sol:

Let the amounts invested at 10% and 8% be Rs.x and Rs.y respectively.

Then as per the question

xX10 x1 yx8x1
= =1350
100 100

10x + 8y =135000 ...l (1)
After the amounts interchanged but the rate being the same, we have

xxlioxl :y><11000><1 - 1350 — 45

8x +10y=130500 ...l (i1)
Adding (1) and (i1) and dividing by 9, we get

2x +2y=29500 (1i1)
Subtracting (ii) from (1), we get

2x —2y =4500

Now, adding (iii) and (iv), we have

4x = 34000

= 34000 _ osn

Putting x = 8500 in (iii), we get
2 X 8500 + 2y = 29500
2y =29500 — 17000 = 12500

= 12200 = 6250

Hence, the amounts invested are Rs. 8,500 at 10% and Rs. 6,250 at 8%.

The monthly incomes 0f A and B are in the ratio of 5 : 4 and their monthly expenditures are
in the ratio of 7 : 5. If each saves Rs. 9000 per month, find the monthly income of each.
Sol:

Let the monthly income of A and B are Rs.x and Rs.y respectively.

Then as per the question

x 5

y 4
_4x

:}y_—s

Since each save Rs.9,000, so

Expenditure of A = Rs.(x —9000)

Expenditure of B = Rs.(y —9000)

The ratio of expenditures of A and B are in the ratio 7:5.
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. x=9000 _ 7

" "y-9000 5

=7y — 63000 = 5x — 45000

=7y — 5x = 18000

From (1), substitute y = %x in (ii) to get
7 X~ 5x = 18000

=28x —25x = 90000

=3x = 90000

=x = 30000
Now, putting x = 30000, we get
_ 4X30000

y=—rp—= 4 X 6000 = 24000
Hence, the monthly incomes of A and B are Rs. 30,000 and Rs.244000.

A man sold a chair and a table together for Rs. 1520, thereby making a profit of 25% on chair
and 10% on table. By selling them together for Rs. 1535, he would have made a profit of
10% on the chair and 25% on the table. Find the cost price of each.

Sol:
Let the cost price of the chair and table be Rs:x and Rs.y respectively.
Then as per the question

Selling price of chair + Selling price/6f table ="1520

100+25 100+10
100720 e x + 210 5 vy = 1520
100 100
125 110
> 22+ 180y 21520
100 100

=>25x + 22y - 30400 =0, " ... (1)
When the profit on chair and table are 10% and 25% respectively, then

100 + 10 100 +25

PO X x + /=22 %y =1535
100 100
110 125

=>—Xx+—y=1535

100 100

=20x +25y —30700=0 ... (ii)

Solving (1) and (i1) by cross multiplication, we get
X _ y _ 1
(22)(=30700)—(25)(—30400)  (—30400)(22)—(~30700)(25)  (25)(25)—(22)(22)
x _ y _ 100
7600—6754  7675— 6688 3 X 47
x y 100

846 987 3X47
_ 100X 846 100 X 987

=>Xx=
3% 47 3% 47

2
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= x =600,y =700

Hence, the cost of chair and table are Rs.600 and Rs.700 respectively.

Points A and B are 70 km apart on a highway. A car starts from A and another car starts from
B simultaneously. If they travel in the same direction, they meet in 7 hours. But, if they travel

towards each other, they meet in 1 hour. Find the speed of each car.

Sol:

Let X and Y be the cars starting from points A and B, respectively and let their speeds be x

km/h and y km/h, respectively.

Then, we have the following cases:

Case I: When the two cars move in the same direction
In this case, let the two cars meet at point M.

“«— TOkm

A 8 M
Distance covered by car X in 7 hours = 7x km
Distance covered by car Y in 7 hours = 7y km

.. AM = (7x) km and BM = (7y) km
=(AM -BM) = AB

=>(Tx-Ty)=170
=>T7(x—-y)=70
>x-y)=10 ... (1)

Case II: When the two cars move. in opposite directions
In this case, let the two cars meet at point N.
Distance covered by car Xin 1 hour = x km
Distance covered by car.Y in. 1 hour = y km

.. AN =x km and BN = y km
= AN+ BN =AB

>x+y=70 ... (11)
On adding (i) and (ii), we get:

2x =80

=>x =40

On substituting x =40 in (1), we get:
40-y=10

>y=(40-10)=30

Hence, the speed of car X is 40km/h and the speed of car Y is 30km/h.
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A train covered a certain distance at a uniform speed. If the train had been 5 kmph faster, it
would have taken 3 hours less than the scheduled time. And, if the train were slower by 4
kmph, it would have taken 3 hours more than the scheduled time. Find the length of the
journey.

Sol:

Let the original speed be x kmph and let the time taken to complete the journey be y hours.

.". Length of the whole journey = (xy) km

Case I:

When the speed is (x + 5) kmph and the time taken is (y — 3) hrs:
Total journey = (x + 5) (y — 3) km

> x+5)(y-3)=xy

= xy+35y—-3x—15=xy

= S5y-3x=15 ... (1)

Case II:

When the speed is (x — 4) kmph and the time taken is (y + 3) hrs:
Total journey = (x —4) (y + 3) km

> x—-4)(y+3)=xy

=> xy—4y+3x—-12=xy

=> 3x—-4y=12 ... (i1)
On adding (1) and (i1), we get:

y =27

On substituting y = 27 in (1), we get:
SX27-3x=15

=>135-3x=15

=3x =120

=>x =40

.. Length of the journey = (xy) km = (40 X 27) km = 1080 km

Abdul travelled 300 km by train and 200 km by taxi taking 5 hours and 30 minutes. But, if he

travels 260km by train and 240km by . : ) taxi,
he takes 6 minutes longer. Find the speed A N B of the
train and that of taxi.

Sol:

Let the speed of the train and taxi be x km/h and y km/h respectively.

Then as per the question

3 2 11

;+;=ﬁ ............. (1)
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When the speeds of the train and taxi are 260 km and 240 km respectively, then
260 240 11 6
—_— == —_
x y 2 60
13,12 28
x y 100
Multiplying (i) by 6 and subtracting (ii) from it, we get
18 _13_ 66 28

x x 200 100
5 10
>-=—=>x=100
x 200

Putting x = 100 in (i), we have
3,21

100  y 200
2 11 3 1

y 200 100 40
= y=280
Hence, the speed of the train and that of the taxi are 100 km/h and.80 km/h respectively.

Places A and B are 160 km apart on a highway. A car starts from A and another car starts
from B simultaneously. If they travel in the same direction; they-meet in 8 hours. But, if they
travel towards each other, they meet in 2 hours. Find the'speed of each car.

Sol:

Let the speed of the car A and B be x km/h and\y km/h respectively. Let x > y.

Case-1: When they travel in the same direction

x kmvh v km/h
J— [

A B C

160 km

From the figure
AC-BC=160

= X X 8-y X 8=0160

>x-y=20
Case-2: When they travel in opposite direction
x km/h v km/h
xkmi L kmh
A C B
160 km

From the figure
AC +BC=160

> X X2+yX2=160

=>x+y=280
Adding (i) and (ii), we get

2x =100 = x =50 km/h
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Putting x = 50 in (ii), we have

50 +y=80=y=80-50=30km/h
Hence, the speeds of the cars are 50 km/h and 30 km/h.

A sailor goes 8 km downstream in 420 minutes and returns in 1 hour. Find the speed of the
sailor in still water and the speed of the current .

Sol:

Let the speed of the sailor in still water be x km/h and that of the current y km/h.

Speed downstream = (x + y) km/h

Speed upstream = (x — y) km/h

As per the question

40
(x+y)><5—

>x+y=12 .. (1)
When the sailor goes upstream, then
x—-y)X1=8

X-y=8 .. (i1)

Adding (i) and (ii), we get

2x=20=>x=10
Putting x = 10 in (1), we have

10+y=12=>y=2
Hence, the speeds of the sailor in_still.water and the current are 10 km/h and 2 km/h
respectively.

A boat goes 12 km upstream.,and.40 km downstream in 8 hours. It can go 16 km upstream
and 32 km downstream in the same time. Find the speed of the boat in still water and the
speed of the stream

Sol:

Let the speed of the boat in still water be x km/h and the speed of the stream be y km/h.
Then we have

Speed upstream = (x — y) km/hr

Speed downstream = (x + y) km/hr

) 1
Time taken to cover 12 km upstream = = hrs

) 40
Time taken to cover 40 km downstream = Gt hrs

Total time taken = 8 hrs
12 40

Cawn T
Again, we have:
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16
=y
Time taken to cover 32 km downstream =

Time taken to cover 16 km upstream = hrs

hrs

(x+y)
Total time taken = 8 hrs

16 32 ..
.. —y) (x-l-—y) =8 ... (11)

. 1 1 . ..
Putting et u and et v in (1) and (i1), we get:
12u+40v=2_8
3u+10v=2 ... (a)

And, 16u +32v =28

=2ut+4v=1 ... (b)

On multiplying (a) by 4 and (b) by 10, we get:
12u+40v=8 ... (1i1)

And, 20u+40v=10  ....... (iv)

On subtracting (iii) from (iv), we get:

8u=2

2 1
>Uu=—-=-
8 4

o 1. ...
On substituting u = L in (111), we get:
40v =5
5 1
> V=—=-
40 8
Now, we have:

1
u=-
4

1 1
= ==

(x+y) 8
On adding (v) and (vi), we get:
2x =12

>x+ty=8" ... (vi)

=>Xx=6

On substituting x = 6 in (v), we get:
6-y=4

y=(6-4)=2

.. Speed of the boat in still water = 6km/h
And, speed of the stream = 2 km/h
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2 men and 5 boys can finish a piece of work in 4 days, while 3 men and 6 boys can finish it
in 3 days. Find the time taken by one man alone to finish the work and that taken by one boy
alone to finish the work.

Sol:

Let us suppose that one man alone can finish the work in x days and one boy alone can finish
itin y days.

1

.". One man’s one day’s work = -

And, one boy’s one day’s work = %

2 men and 5 boys can finish the work in 4 days.

.. (2 men’s one day’s work) + (5 boys’ one day’s work) = i

2 5 1
> -—+-=-
x y 4
1 . 1 1
:»2u+5v=z ....... (1) Here,;=uand;=v

Again, 3 men and 6 boys can finish the work in 3days.

.. (3 men’s one day’s work) + (6 boys’ one day’s work) = §

3 6 1
>-4-==
x y 3

1 .. 1 1
:>3u+6V:§ ....... (11) Here,;:uand;:v

On multiplying (iii) from (iv), we get:
Bu= (S 9=2-2

3 4) 12 6
1 1 1
=—=>-=—=x=18
6x3 18 x 18

=>u=

o 1. .
On substituting u = S in (i), we get:

36

5 1 Ve s

:}V:(— X —):—:}—:—:y=36
36 5/ 36 Ly 36

Hence, one man alone can finish the work is 18days and one boy alone can finish the work in

36 days.

The length of a room exceeds its breadth by 3 meters. If the length is increased by 3 meters
and the breadth is decreased by 2 meters, the area remains the same. Find the length and the
breadth of the room.

Sol:

Let the length of the room be x meters and he breadth of the room be y meters.

Then, we have:

Area of the room = xy

According to the question, we have:

X=y+3
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>x-y=3 .. (1)
And, (x +3) (y—2) =xy

= xy—2x+3y—-6 =xy
=>3y-2x=6 ... (i1)
On multiplying (i) by 2, we get:

2x —2y=6 . (111)
On adding (i1) and (iii), we get:
y=(06+6)=12

On substituting y = 12 in (i), we get:
x—12=3

=>x=03+12)=15

Hence, the length of the room is 15 meters and its breadth is 12 meters.

The area of a rectangle gets reduced by 8m?, when its length is réduced by 5m and its breadth
is increased by 3m. If we increase the length by 3m and breadth by 2m, the area is increased
by 74m?. Find the length and the breadth of the rectangle:

Sol:

Let the length and the breadth of the rectangle be x'm and y m, respectively.

.. Area of the rectangle = (xy) sgq.m
Case 1:
When the length is reduced by 5Sm and the breadth is increased by 3 m:
New length = (x —5) m
New breadth = (y + 3) m
.. New area = (x — 5) (y + 3) sq:m
SXxy—-(x-5)(y+3)=8
= xy—[xy—-Sy+3x-15] =8
= Xy—xy+35y—-3x+15=8
= 3x-5y=7 ... (1)
Case 2:
When the length is increased by 3 m and the breadth is increased by 2 m:

New length = (x + 3) m
New breadth = (y +2) m

.. New area=(x+ 3) (y +2) sq.m
>x+3)(y+2)—xy=74

= [xy+3y+2x+6]-xy=74
= 2x+3y=68 ... (11)
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On multiplying (i) by 3 and (ii) by 5, we get:

Ox —15y=21 ... (111)
10x +15y=340  ......... (iv)
On adding (ii1) and (iv), we get:
19x = 361

=>x=19

On substituting x = 19 in (iii), we get:

9 X 19— 15y =21

=171 - 15y =21
=15y =(171-21)=150
=>y=10

Hence, the length is 19m and the breadth is 10m.

The area of a rectangle gets reduced by 67 square meters, when its'length is increased by 3m
and the breadth is decreased by 4m. If the length is reduced by 1m and breadth is increased
by 4m, the area is increased by 89 square meters, Find the dimension of the rectangle.

Sol:

Let the length and the breadth of the rectangle be/x mand y m, respectively.

Case 1: When length is increased by 3m and the breadth is decreased by 4m:
xy—(x+3)(y—4)=67

> Xy—xy+4x—-3y+12=67

= 4x-3y=55 .. (1)

Case 2: When length is reduced by lm and breadth is increased by 4m:
x-1(y+4)—-xy=89

=> xy+4x —y -4~ xy=2389

=>4x-y=93 Ll (11)

Subtracting (1) and (i1), we get:

2y=38=>y=19

On substituting y = 19 in (ii), we have

4x —19=93

=24x=93+19=112

=>x =28

Hence, the length = 28m and breadth = 19m.

A railway half ticket costs half the full fare and the reservation charge is the some on half
ticket as on full ticket. One reserved first class ticket from Mumbai to Delhi costs I4150
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while one full and one half reserved first class ticket cost T 6255. What is the basic first class
full fare and what is the reservation charge?

Sol:

Let the basic first class full fare be Rs.x and the reservation charge be Rs.y.

Case 1: One reservation first class full ticket cost Rs.4, 150

x+y=4150 ... (1)

Case 2: One full and one and half reserved first class tickets cost Rs.6,255

(x+y)+(3x+y)=6255

= 3x+4y=12510 ... (i1)
Substituting y = 4150 — x from (1) in (i1), we get
3x +4(4150 — x) = 12510

=3x —4x + 16600 = 12510

=>x = 16600 — 12510 = 4090
Now, putting x = 4090 in (i), we have
4090 + y = 4150

= y=4150-4090 = 60
Hence, cost of basic first class full fare = Rs.4,090 and reservation charge = Rs.60.

Five years hence, a man’s age will be three times.the sum of the ages of his son. Five years
ago, the man was seven times as old as his'sen. Find their present ages
Sol:

Let the present age of the man be X years and that of his son be y years.
After 5 years man’s age =X + 5

After 5 years ago son’s age = y+ 5

As per the question

Xx+5=3(y+5)

=>x-3y=10 (1)

5 years ago man’s age = X — 5

S years ago son’sage =y — 35

As per the question

x=5=T7(y-9)

>x-7y=-30 ... (i1)

Subtracting (ii) from (i), we have

4y=40=>y=10

Putting y = 10 in (1), we get

x—3X10=10

=>x=10+30=40
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Hence, man’s present age = 40 years and son’s present age = 10 years.

The present age of a man is 2 years more than five times the age of his son. Two years hence,
the man’s age will be 8 years more than three times the age of his son. Find their present

ages.

Sol:

Let the man’s present age be x years.

Let his son’s present age be y years.
According to the question, we have:

Two years ago:

Age of the man = Five times the age of the son

= (x-2)=5(y-2)
= x-2=5y-10

=>x-5y=-8 ... (1)
Two years later:
Age of the man = Three times the age of the son + 8

> xX+2)=3(y+2)+8
> x+2=3y+6+38

>x-3y=12 ... (i1)
Subtracting (i) from (ii), we get:

2y =20

=>y=10

On substituting y = 10 in (i), we get:
x—-5X10=-8

> x-50=-8

= x = (-8 + 50) = 42

Hence, the present age of the man is 42 years and the present age of the son is 10 years.

If twice the son’s age in years is added to the mother’s age, the sum is 70 years. But, if twice

the mother’s age is added to the son’s age, the sum is 95 years. Find the age of the mother

and that of the son.

Sol:

Let the mother’s present age be x years.
Let her son’s present age be y years.
Then, we have:

x+2y=70 .. (1)
And,2x+y=95 ... (i1)
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On multiplying (ii) by 2, we get:

4x +2y=190 (111)
On subtracting (i) from (iii), we get:
3x =120

= x=40

On substituting x =40 in (i), we get:
40 +2y =70

= 2y =(70-40)=30
=>y=15
Hence, the mother’s present age is 40 years and her son’s present age is 15 years.

The present age of a woman is 3 years more than three times the age of her daughter. Three
years hence, the woman’s age will be 10 years more than twice the age of her daughter. Find
their present ages.

Sol:

Let the woman’s present age be x years.

Let her daughter’s present age be y years.

Then, we have:

x=3y+3

>x-3y=3 ... (1)

After three years, we have:

x+3)=2(y+3)+10

>x+3=2y+6+10

=>x-2y=13 ... (i1)

Subtracting (ii) from (i), we get:

-y=3-13)=-10

=>y=10

On substituting y = 10 in (1), we get:

x-3Xx10=3

=>x-30=3

=>x=3+30)=33

Hence, the woman’s present age is 33 years and her daughter’s present age is 10 years.

On selling a tea-set at 5% loss and a lemon-set at 15% gain, a shopkeeper gains Rs. 7.
However, if he sells the tea-set at 5% gain and the lemon-set at 10% gain, he gains Rs. 14.
Find the price of the tea-set and that of the lemon-set paid by the shopkeeper.

Sol:
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Let the actual price of the tea and lemon set be Rs.x and Rs.y respectively.
When gain is Rs.7, then

2 x15-=—x5=7
100 100

=>3y—-x=140 ... (1)
When gain is Rs.14, then

2 x5+ x10=14
100 100

=>y+2x=280 ... (i1)
Multiplying (i) by 2 and adding with (ii), we have

Ty =280 + 280

> y=22=80

Putting y = 80 in (ii), we get
80 + 2x =280

= x=22=100
Hence, actual price of the tea set and lemon set are Rs.100 and Rs.80 respectively.

A lending library has fixed charge for the first three days and an additional charge for each
day thereafter. Mona paid %27 for a book kept for/7 days, while Tanvy paid 321 for the book
she kept for 5 days find the fixed charge and the charge for each extra day.

Sol:

Let the fixed charge be Rs.x and the charge for.each extra day be Rs.y.

In case of Mona, as per the question

x+4y=27 LA (1)

In case of Tanvy, as per the quéstion
x+2y=21 st (i1)
Subtracting (ii) from (1), we get
2y=6=>y=3

Now, putting y = 3 in (i1), we have
x+2X3=21

=>x=21-6=15
Hence, the fixed charge be Rs.15 and the charge for each extra day is Rs.3.

A chemist has one solution containing 50% acid and a second one containing 25% acid. How
much of each should be used to make 10 litres of a 40% acid solution?

Sol:

Let x litres and y litres be the amount of acids from 50% and 25% acid solutions respectively.
As per the question

50% of x +25% of y =40% of 10
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= 0.50x + 0.25y = 4

=>2x+y=16 ... (1)
Since, the total volume is 10 liters, so
x+y=10

Subtracting (ii) from (i), we get

Xx=6

Now, putting x = 6 in (ii), we have

6+y=10=>y=4
Hence, volume of 50% acid solution = 6litres and volume of 25% acid solution = 4litres.

A jeweler has bars of 18-carat gold and 12-carat gold. How much of each must be melted
together to obtain a bar of 16-carat gold, weighing 120gm? (Given: Pure gold is 24-carat).
Sol:

Let x g and y g be the weight of 18-carat and 12- carat gold respectively.

As per the given condition
18x 12y _ 120 x16

24 24 24
=>3x+2y=320 ... (1)
And

x+y=120 . (i1)

Multiplying (ii) by 2 and subtracting from«(1), we ‘get

x =320-240=80

Now, putting x = 80 in (ii), we have

80+y=120=>y=40

Hence, the required weight.of 18-carat and 12-carat gold bars are 80 g and 40 g respectively.

90% and 97% pure aeid solutions are mixed to obtain 21 litres of 95% pure acid solution.
Find the quantity of each-type of acid to be mixed to form the mixture.

Sol:

Let x litres and y litres be respectively the amount of 90% and 97% pure acid solutions.
As per the given condition

0.90x + 0.97y =21 X 0.95

= 090x+097y=21 X095 ... (1)
And
Xx+y=21

From (ii), substitute y =21 — x in (i) to get
0.90x + 0.97(21 —x) =21 X 0.95
= 0.90x + 0.97X 21 - 0.97x =21 X 0.95
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= 0.07x =0.97x 21 -21 X 0.95
21 %0.02
> X= =6
0.07

Now, putting x = 6 in (ii), we have

6+y=21=>y=15
Hence, the request quantities are 6 litres and 15 litres.

The larger of the two supplementary angles exceeds the smaller by 180°- Find them.
Sol:

Let x and y be the supplementary angles, where x > y.

As per the given condition

x+y=180° . (1)
And
x-y=18 . (i1)

Adding (i) and (i1), we get

2x = 198" = x =99°

Now, substituting x = 99%in (ii), we have
99— y=18"= x =99° - 18°=81°
Hence, the required angles are 99%nd 81°.

Ina AABC, /A =x°,/B :(3x—2)°, LC =y°and Z/C— /B =9° . Find the there angles.

Sol:

v 2C-24B=9°

Syl —(Bx—2)0=9°0

= y'-3x%+20=9°

= y'-3x%=7°

The sum of all the angles-of a triangle is 180°, therefore
LA+ 2B+ 2C=180°

= x% +(3x-2)"+y’=180°

= 4x° + yO: 182°

Subtracting (i) from (ii), we have
7x°=1820-7=175°

= x"=25°

Now, substituting x"=25"n (i), we have
y'=3x"+7°=3 x 25+ 7°=82°

Thus

2A =x°=25°
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4B =03x-2)"=75-20=730
£C=y"=82°
Hence, the angles are 25°, 73%and 82°.

In a cyclic quadrilateral ABCD, it is given ZA = (2x + 4)°, 2B = (y + 3)°, 2C = 2y + 10)°
and 2D = (4x — 5)°. Find the four angles.

Sol:
The opposite angles of cyclic quadrilateral are supplementary, so
LA +2C =180°

=> (2x +4)°+ 2y + 10)°=180°

= x+y=283"
And
2B+ 2D =180

= (y+3)° +@x-5)° =180°
= 4x +y=182°
Subtracting (i) from (ii), we have

3x =99 = x =330

Now, substituting x = 33%n (i), we have
330 + y=83"= y=83%-33%= 50"
Therefore

LA =(2x +4)°=(2 X 33 +4)°=70°

4B =(y+3)°=(50+3)"=53"
2C=QR2y+10)°=2 x 50+ 10)°=110°

/D =(4x-5"=(4 x33%5)%=1320-5°=127°
Hence, 2A = 70°, 2B/=53%, 2C =110%and 2D = 127°.

Exercise — 3F

Write the number of solutions of the following pair of linear equations:

X + 2y -8=0,

2x +4y =16

Sol:

The given equations are
X+2y-8=0 ... (1)
2x+4y—-16=0 ...... (i1)

Which is of the form aix + b1y + ¢1 = 0 and axx + bay + c2 =0, where
ai=1,b1=2,c1=-8,a2=2,by=4and ¢, =-18
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Thus, the pair of linear equations are coincident and therefore has infinitely many solutions.

2.  Find the value of k for which the system of linear equations has an infinite number of

solutions.

2x+3y-7=0,

(k—Dx + (k+2)y=3k

Sol:

The given equations are
2x+3y-7=0 .. (1)
k-Dx+k+2)y-3k=0 ...... (i1)

Which is of the form a;x + b1y + ¢1 = 0 and a>x + bay +¢2 = 0, where
ai=2,b1=3,c1=-7T,a2=k—-1,bo =k + 2 and ca= -3k

For the given pair of linear equations to have infinitely many solutions, we must have
o _bi_a

a; by c

2 3 -7
k-1 k+2 -3k

2 _ 3 3 _—7 n 2 _—7
k=1 k+2’ k+2 -3k k=1 =3k

=2(k+2)=3(k-1),9% =7k + 14 and 6k = 7k — 7
>k=7,k=7and k=7
Hence, k =7.

3.  Find the value of k for which the system of linear equations has an infinite number of
solutions.
10x + 5y —(k—-5)=0,
20x + 10y —k =0.

Sol:

The given pair of linear equations are

10x +5y—-(k-5=0 ... (1)
20x + 10y—-k=0 ...... (11)

Which is of the form aix + b1y + ¢1 = 0 and a>x + boy + ¢2 = 0, where
a1=10,b1=5,c1=-(k—-5),a2=20,bo=10and c2 = -k
For the given pair of linear equations to have infinitely many solutions, we must have
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a; b1 ¢
az - b, _Cz
10 5  —(k-5)

20 10 -k

1_ k-5

27 ko
=2k-10=k=>k=10
Hence, k = 10.

4.  Find the value of k for which the system of linear equations has an infinite number of
solutions.
2x + 3y=9,
6x + (k—2)y=3k—-2
Sol:
The given pair of linear equations are
2x+3y-9=0 .. (1)
6x+(k—2)y—Bk-2)=0 ...... (i1)
Which is of the form a;x + b1y + ¢1 = 0 and a>x + bay + c2/= 0, where
ai=2,b1=3,c1=-9,a2=6,by=k -2 and c2 = -(3k +2)
For the given pair of linear equations to have infinitely many solutions, we must have
a; _ b1

az by’ ¢
-9

2 3
=" v27 —Gr2)
2 3 3 -9
e~ k2 r2” —GrD)
Sk=11,——#—
T U k=27 (3k-2)

=>k=11,33k-2)#9k-2)
= k=11, 1 #3 (true)
Hence, k =11.

5. Write the number of solutions of the following pair of linear equations:
x+3y—-4=0,2x+6y—-7=0.

Sol:

The given pair of linear equations are
x+3y—-4=0 ... (1)
2x+6y—-7=0 ...... (i1)

Which is of the form aix + b1y + ¢1 = 0 and axx + bay + c2 =0, where
ai=1,b1=3,ci=4,a2=2,bp=6and c, =-7

Now
a; 1
a, 2
by 3 1
b, 6 2
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Cl__4_4
c; =7 7

ap b1 , ¢
> —=—#—

az by c

Thus, the pair of the given linear equations has no solution.

6.  Find the values of k for which the system of equations 3x + ky =0,
2x —y =0 has a unique solution.

Sol:

The given pair of linear equations are
3x+ky=0 ... (1)

2x—-y=0 ... (i1)

Which is of the form aix + b1y + ¢1 = 0 and a>x + bay + ¢2 = 0, where
ai=3,bi=k,c1=0,a2=2,bp=-landc2 =0

For the system to have a unique solution, we must have
aq _ &

a; by
3,k
i_ —
2?&—1
3
>k#-=
2
3
Hence,k#—z.

7.  The difference of two numbers is 5 and.the difference between their squares is 65. Find the
numbers.
Sol:
Let the numbers be x and y, where x> y.
Then as per the question

X-y=5 ... (1)
X2 —y?=65  An0 (i1)
Dividing (i1) by (i), we get
x2—y2 _65

x=y 5
N G-y xt+y) _ 13

x-y

=>x+y=13 ... (1i1)
Now, adding (i) and (ii), we have
2x=18=>x=9

Substituting x =9 in (ii1), we have

9+y=13=>y=4
Hence, the numbers are 9 and 4.
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The cost of 5 pens and 8 pencils together cost Rs. 120 while 8 pens and 5 pencils together
cost Rs. 153. Find the cost of a 1 pen and that of a 1pencil.

Sol:

Let the cost of 1 pen and 1 pencil are Ix and Iy respectively.

Then as per the question

S5x+8y=120 ... (1)

8x+S5y=153 ... (i1)

Adding (i) and (ii), we get

13x + 13y =273

>x+y=21 ... (ii1)
Subtracting (i) from (ii), we get

3x —3y =33

>x-y=11 ... (1v)

Now, adding (ii1) and (iv), we get

2x=32=>x=16

Substituting x = 16 in (iii), we have

16+y=21=>y=5

Hence, the cost of 1 pen and 1 pencil are respectively 216 and 5.

The sum of two numbers is 80. The larger number exceeds four times the smaller one by 5.
Find the numbers.

Sol:

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

Then as per the question

x+y=80 ...« (1)
x=4y+35

x—4y=5 L (i1)
Subtracting (ii) from (i), we get
Sy=75=>y=15

Now, putting y = 15 in (i), we have

Xx+15=80=>x=65
Hence, the numbers are 65 and 15.

A number consists of two digits whose sum is 10. If 18 is subtracted form the number, its
digits are reversed. Find the number.

Sol:

Let the ones digit and tens digit be x and y respectively.

Then as per the question
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x+y=10 ... (1)
10y +x)—18=10x+y
X-y=-2 ... (i1)
Adding (i) and (ii), we get
2x=8=>x=4

Now, putting x =4 in (i), we have
4+y=10=>y=6
Hence, the number is 64.

11. A man purchased 47 stamps of 20p and 25p for 210. Find the number of each type of
stamps
Sol:
Let the number of stamps of 20p and 25p be x and y respectively.
Then as per the question
x+ty=47 ... (1)
0.20x + 0.25y =10
4x +5y=200 ... (i1)
From (i), we get
y=47-x
Now, substituting y = 47 — x in (ii), we have
4x + 547 —x) =200
= 4x — 5x + 235 =200
= x =235-200=35
Putting x =35 in (i), we get
354+y=47
=>y=47-35=42
Hence, the number of 20p stamps and 25p stamps are 35 and 12 respectively.

12. A man has some hens and cows. If the number of heads be 48 and number of feet by 140.
How many cows are there.
Sol:
Let the number of hens and cow be x and y respectively.
As per the question

x+ty=48 ... (1)
2x +4y =140
x+2y=70 ... (i1)

Subtracting (i) from (ii), we have
y=22
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Hence, the number of cows is 22.

If g+é = —2 andi+2 = 2, find the values of x and y.
Xy Xy Xy Xy

Sol:

The given pair of equation is

2y (i)

X y Xy

4 9 21 .

; ; = E ......... (11)

Multiplying (i) and (ii) by xy, we have

3x+2y=9 Ll (ii1)

Ox +4y=21 ... (iv)

Now, multiplying (iii) by 2 and subtracting from (iv), we get
Ox—6x=21-18 > x=2=1
Putting x = 1 in (iii), we have
3 X 1+2y:9:>y:92;3:3

Hence, x =1 and y = 3.

If £+X = —E and f+ y =1, then find the yalue of\(x + y).
4 3 12 2

Sol:

The given pair of equations is

x Yy _ i ’

Z + g TS, B X (1)

§+y=1 ......... (ii)

Multiplying (i) by 12 and (i1) by 4, we have

3x+4y=5 A0 (111)

2x+4y=4 0 (iv)

Now, subtracting (iv) from (iii), we get
x=1
Putting x = 1 in (iv), we have
2+4y=4
>4y=2

1
=>y= E

. _ 1
..X+y—1+5—z

. 3
Hence, the value of X + y is e
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15. If 12x + 17y =53 and 17x + 12y = 63 then find the value of ( x +y)

Sol:

The given pair of equations is
12x+17y=53 ... (1)
17x+12y=63 ... (i1)

Adding (i) and (ii), we get

29x + 29y =116

=>x+y=4 (Dividing by 4)
Hence, the value of x + y is 4.

16. Find the value of k for which the system of equations 3x + Sy = 0 and kx + 10y =0 has
infinite nonzero solutions.

Sol:

The given system is
3x+5y=0 ... (1)
kx+10y=0 ... (i1)

This is a homogeneous system of linear differential equationy.so it always has a zero
solution i.e., x =y =0.

But to have a non-zero solution, it must have infihitely many solutions.

For this, we have

a; by
a; by
3 5 1
k10 2
=>k=6
Hence, k = 6.

17. Find the value of k for which the system of equations kx —y =2 and 6x —2y =3 has a
unique solution.

Sol:

The given system is
kx—-y-2=0 ... (1)
6x-2y-3=0 ... (i1)

Here,aj =k, bi=-1,c1=-2,a2=6,by=-2 and ¢ =-3
For the system, to have a unique solution, we must have
aq bq
ar # bz

k -1 1
=R
=>k#3
Hence, k # 3.
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20.

Find the value of k for which the system of equations 2x + 3y -5=0and 4x + ky—10=0
has infinite number of solutions.

Sol:

The given system is
2x+3y-5=0 ... (1)
4x +ky-10=0 ... (i1)

Here,a;=2,b1=3,c1=-5,a2=4,ba=k and ¢, =-10

For the system, to have an infinite number of solutions, we must have
ap b1

2 3 -5
> —_—==-=—

4 k -10

1 3 1
> —_—===-

2 k 2
=>k=6
Hence, k = 6.

Show that the system 2x + 3y -1= 0 and 4x + 6y - 4 = 0 has no solution.
Sol:
The given system is

2x+3y-1=0 ... (1)

4x +6y-4=0 ... (11)

Here,ai=2,b1=3,ci=-1l,a2c=4,bp=6and ca = -4

Now,

4 _2_1

a, 4 2

by _3_1

b, 6 2

a_z1_1

c; -4 4

Thus, % = % + 2—1 and therefore the given system has no solution.
2 2 2

Find the value of k for which the system of equations x + 2y -3 =0and 5x + ky + 7=01s
inconsistent.

Sol:

The given system is
X+2y-3=0 ... (1)
Sx+ky+7=0 ... (11)

Here,aj=1,b1=2,ci=-3,a2=5,bp=kandc, =7.
For the system, to be consistent, we must have
4 _b1 o

a; by o
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1 2
> —-=-
5 k
=>k=10
Hence, k = 10.
Solve for x and y: i+L=2,i—i= 1
x+y x-y x+y x-y

Sol:
The given system of equations is

3 2 )
m + E =2 .. (1)

9 4 ..
m — E =1 .. (ll)

o 1 1 o . . .
Substituting previals and 7y = vin (1) and (i1), the given equations are changed to

3u+2v=2 (1i1)

u—-4v=1 (iv)

Multiplying (1) by 2 and adding it with (i1), we get
1Su=4+1=>u=-

Multiplying (i) by 3 and subtracting (i1) from it, we get

bu+dv=6-1=>u=—=1

10~ 2
Therefore
x+y=3 (V)
X—-y=2 (vi)

Now, adding (v) and (vi) we have

2)(:5:>X:E
2

o 5.
Substituting x = in (v), we have
5 5 1
E+y-3:>y—3—5—'2'
1

5
Hence, x = 5 andy = .

Exercise - MCQ
If 2x+ 3y =12 and 3x - 2y =5 then

(@)x=2,y=3(Mb)x=2,y=-3(@)x=3,y=2(d)x=3,y=-2
Answer: (c)x=3,y=2

Sol:

The given system of equations is
2x+3y=12 . (1)
3x-2y=5 . (11)

Multiplying (i) by 2 and (ii) by 3 and then adding, we get




Class X Chapter 3 — Linear equations in two variables Maths

4x +9x =24 + 15

39
>x=—=3

13
Now, putting x = 3 in (i), we have

2x3+3y=122y=""=2

Thus,x =3 and y =2.

2

x+y
(@x=4,y=2({b)x=5y=3(c)x=6,y=4(d)x=7,y=5
Answer: (c) x=6,y=4

2. Ifx-y=2and =lthen

Sol:

The given system of equations is
X-y=2 . (1)
x+y=10 ... (i1)
Adding (1) and (i1), we get
2x=12=>x=6

Now, putting X = 6 in (ii), we have
6+y=10=>y=10-6=4
Thus, x =6 and y = 4.

3. If 2—x—z+l=0and £+2_y:3 then
3 2 6 2 3

(@)x=2,y=83(b)x=-2,4=8(C)x=2,y=-3(d)x=-2,y=-3
Answer: (a) x=2,y=3
Sol:
The given system of equations is
Z 21 QLN (i)
N .
E+?: 3 (11)
Multiplying (i) and (i1) by 6, we get
4x -3y=-1 . (1i1)
3x+4y=18 (iv)

Multiplying (iii) by 4 and (iv) by 3 and adding, we get
16x + 9x =4 + 54

Now, putting X = 2 in (iv), we have
3x2+4y=185y=""=3
Thus, x =2 and y = 3.
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If l+%=4 and E—l=11then

Xy y X
-1

(@)x=2,y=3()x=-2,y=3()x=—y=3(dx

Answer: (d) x = > y=—

3

Sol:

The given system of equations is
1 2 .

; + ; =4 (1)
3 1 .
; — ; =1 . (11)

Adding (i) and (ii), we get

243215

y vy

5 5 1
= —:15$y:—:—
y 15 3

Now, putting y = % in (i), we have
242x3=4-=4-6=>x=—=
x x 2
1

Thus,x=—landy=
2 3

2x+y+2 3x—-y+1 3x+2y+l ‘
5 3

If hen

@x=1,y=1(0)x=-1,y==l(e)x=1,y=2(d)x= 2,y=1

Answer: (2) x=1,y =1
Sol:

Consider

2x+y+2 _ 3x—3y+1 N 3x—3y+1 _ 3x+§y+1
32x+y+2)=5@X—-y+ 1)

= 6x+3y+6=15x=5y+5

9% -8y=1 . (1)
And

63x—y+1)=33x+2y+1)
=>18x-6y+6=9x+6y+3

=3x-4y=-1 (11)
Multiplying (i1) by 2 and subtracting it from (i)
X-6x=1+2=>x=1

Now, putting x = 1 in (ii), we have
3x1-dy=-1>y=22=1

Thus,x=1,y=1.

. Now, simplifying these equations, we get
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6.

If 3 + 2 =2 and o 4 =1then
X+y x—y xX+y x-—y
1 5 1 3 1 5
a)x=—,y==—(b)x==,y==()x==,y=—(d) x=—,y=—
(a) Y (b) Y 2() 5 (d) )
5 1
Answer: (b) x=—,y=—
(b) 7Y =5
Sol:
The given equations are
3 2 .
m+m 2 . (1)
9 4 ..
E—E— ........ (ll)
Substituting % =u and x% = v in (1) and (i1), the new system becomes
3Ju+2v=2 (ii1)
u—-4v=1 ... (iv)

Now, multiplying (iii) by 2 and adding it with (iv), we get
1

6u+u=4+1=>u=—=1
15 3

Again, multiplying (ii1) by 2 and subtracting (iv) from', we/get

6V+4V:6—1:V:i:%

Therefore
x+y=3 §%)
X-y=2 . (vt)

Adding (v) and (vi), we get

2X=3+2:>x=;

o 5 .
Substituting x = > in (v)swe have
5 5 1
E+y_3:y_3—5_5'

Thus, x =Eand y= l.
2 2

If 4x+6y=3xy and 8x +9y=5xy then
(@x=2,y=3(b)x=1,y=2(c)x=3,y=4(d)x=1,y=-1
Answer: (c)x=3,y=4

Sol:

The given equations are

4x+6y=3xy .. (1)
8x+9y=5xy ... (i1)
Dividing (i) and (i1) by xy, we get

6 4
-+-=3 (111)

Xy
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9 8

< + ; => . (IV)
Multiplying (iii) by 2 and subtracting (iv) from it, we get
12 9

———:6—5=>3:1=>x:3
X X X
Substituting x = 3 in (iii), we get
E+i=3:>i=1:>y=4

3y y

Thus, x =3 and y =4.
8. If29x + 37y =103 and 37x + 29y = 95 then

@x=1,y=2({0b)x=2,y=1(c)x=3,y=2(d)x=2,y=3
Answer: (a) x=1,y=2

Sol:

The given system of equations is
29x+37y=103 . (1)
37x+29y=95 . (i1)

Adding (i) and (i1), we get

66x + 66y = 198

=>x+y=3 ... (ii1)
Subtracting (1) from (i1), we get
8x — 8y =-8

=>x-y=-1

Adding (ii1) and (iv), we get
2x=2=>x=1

Substituting x = 1 in (ii1), we have
l+y=3>y=2

Thus,x =1and y =2.

9. If 2 =2""= «/gthen the value of y is
(a) % (b) % (c) 0 (d) none of these

Answer: (c) 0

Sol:
2x+y = 2X=Y — \/§
SX+y=X-Yy

:>y:O
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10.

11.

12.

If g+§=6 and lJri=2then

Xy x 2y

2 2 3 3
:1’ =— (b =—, =1 :1’ =— (d =—, =1
(a) x Y 3()X 3 y=1(c)x Y 2())( 5 Y

2
Answer: (b) x =§ ,y=1

Sol:
The given equations are

Multiplying (i1) by 2 and subtracting it from (i1), we get
3 1

-—==6-4

y oy

2
= ;—2:>Y—1

Substituting y = 1 in (ii), we get

11
—+=-=2
X 2
1 13
>-=2-->-=
X 2 2
2
=X =-
3

The system of kx —y =2 and 6x — 2y =3 has aunique solution only when
(a)k=0(b) k#0(c)k=3(d) k=3
Answer: (d) k #3

Sol:

The given equations are

kx-y-2=0 [ (1)
6x—2y—-3=0 0 . ... (i1)

Here, a;j =k, b1 =-1,¢c1 =-2,a2=6,b=-2 and ¢ =-3.
For the given system to have a unique solution, we must have
b
ay b,
kK, -1
i

=>k#3

The system x — 2y = 3 and 3x + ky = 1 have a unique solution only when ?
(@k=-6(b)k#-6(c)k=0(d)k#0

Answer: (b) k # -6

Sol:

The correct option is (b).

The given system of equations can be written as follows:
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x—2y—-3=0and3x+ky—-1=0
The given equations are of the following form:
aix+biy+cir=0and axx + b2y +c2=0
Here,ai=1,b1=-2,c1=-3,a2=3,by =k and co =-1.
.-,ﬂ=l’ﬁ=__2andc_1=__3=3

ap 3 bz k C -1
These graph lines will intersect at a unique point when we have:
aq b]_ 1 -2

Hence, k has all real values other than —6.

13. The system x + 2y = 3 and 5x + ky + 7 = 0 have no solution when?

(a)k=10 (b)k#£10 (c)k:_?7 (d) k=-21
Answer: (a) k=10
Sol:

The correct option is (a).

The given system of equations can be written as follows:
X+2y—-3=0and5x+ky+7=0

The given equations are of the following form:

aix +biy+ci=0and axx + bay +c2=0

Here,aj=1,b1=2,c1=-3,a2=5, bp =k andc, =7.
a; 1 b 2 c -3
.‘.—1=—,—1=—and—1=—
ap 5 bz k Cy 7
For the system of equations to have no selution, we must have:
ai b1 , ¢
az by’ c
1

2 ,-3

14. If the lines given'by/3x + 2Ky = 2 and 2x + 5y + 1 = 0 are parallel, then the value of k is

(@)= ® W ©1 ()=
Answer: (d) -
Sol:

The given system of equations can be written as follows:
3x +2ky—2=0and2x+5y+1=0

The given equations are of the following form:

aix +biy+ci=0and axx + bay +c2=0

Here,ai=3,b1=2k,c1i=-2,a2=2,bo=5andc; =1
a; 3 by 2k ¢4 -2

.‘.a—Z:E,E:?andg:T

For parallel lines, we have:

a; by , ¢

a b o
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3 2k -2
2571
=>k= e
4
15. For what value of k do the equations kx — 2y = 3 and 3x + y = 5 represent two lines
intersecting at a unique point?
(a)k=3 b k=-3(c)k=6 (d) all real values except -6

16.

17.

Answer: (d) all real values except -6

Sol:

The given system of equations can be written as follows:
kx-2y—-3=0and3x+y-5=0

The given equations are of the following form:

aix +biy+ci=0and axx + bay +c2=0

Here,aj =k, bi=-2,ci=-3anda2=3,b,=1and co =-5
. ﬂ_k bq -2 Cq -3 3

=—and —= =

"az_g’z_l Cz_—_5=5
Thus, for these graph lines to intersect at a unique point, we must have:

ﬂ?gﬁ
a; = b

k , -2
S SE = k#6

Hence, the graph lines will intersect at all real values of k except —6.

The pair of equations x + 2y + 5 = 0'and—-3x = 6y + 1 =0 has

(a) a unique solution (b) exactly two solutions
(c) infinitely many solutions (d) no solution

Answer: (d) no solution

Sol:

The given system of equations can be written as:
X+2y+5=0and-3x-6y+1=0

The given equations are of the following form:
aix+biyy+ci=0and axx + boy+c2=0

Here,aj=1,b1=2,ci=5,a2=-3,bp=-6and c; =1
‘al_l b1_2 1 C1 5

- = —=-=—and—=-
ap -3 bz 6 -3 Cy 1
ai b1 , ¢

a; by o

Hence, the given system has no solution.

The pair of equations 2x + 3y =5 and 4x + 6y = 15 has

(a) a unique solution (b) exactly two solutions
(c) infinitely many solutions (d) no solution

Answer: (d) no solution
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18.

19.

20.

Sol:

The given system of equations can be written as:
2x+3y-5=0and4x +6y-15=0

The given equations are of the following form:

aix +biy+ci=0and axx + bay +c2=0
Here,ai=2,b1=3,c1=-5,a2=4,bo=6and c, =-15

.al 2 1 b1 3 1 Cq -5 1
. —=—=—, —=-=-—and—=—="-=

a, 4 2°b, 6 2 c; -15 3
a; b1 ,

ap bz Cy

Hence, the given system has no solution.

If a pair of linear equations is consistent, then their graph lines will be

(a) parallel (b) always coincident

(c) always intersecting (d) intersecting or coincident
Answer: (d) intersecting or coincident

Sol:

If a pair of linear equations is consistent, then the two graphilines either intersect at a point
or coincidence.

If a pair of linear equations is inconsistent; then their graph lines will be

(a) parallel (b) always coincident

(c) always intersecting (d)’interseeting or coincident
Answer: (a) parallel

Sol:

If a pair of linear equations in-two variables is inconsistent, then no solution exists as they
have no common point. And, since there is no common solution, their graph lines do not
intersect. Hence, they are parallel.

In a AABC, £C =34B-= 2(2A + £B), then £B =?

(a) 20° (b) 40° (c) 60° (d) 80°
Answer: (b) 40°
Sol:

Let £A =x%and £B = y°
~2A=34B =(3y)°

Now, ZA + 2B + £C = 180°
=>x+y+3y=180

=>x+4y=180 ... (1)
Also, £C =2(2A + £B)
= 3y=2(x+Yy)

=2x-y=0 ... (i1)
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21.

22,

On multiplying (ii) by 4, we get:

8 —-4y=0 ... (111)

On adding (i) and (iii) we get:

9x =180 =>x =20

On substituting x = 20 in (i), we get:

20+4y =180 =4y =(180-20) =160 = y =40
~x=20and y =40

~ 2B =y'=40°

In a cyclic quadrilateral ABCD, it is being given that ZA = (x +y + 10)°, 2B = (y + 20)°,
2C=(x+y-30)and 2D = (x + y)°. Then, £B = ?

(a) 70° (b) 80° (c) 100° (d) 110°
Answer: (b) 80°
Sol:

The correct option is (b).

In a cyclic quadrilateral ABCD:

LA =(x+y+10)°

LB = (y +20)°

£C=(x+y-30)°

/D=(x+y)°

We have:

ZA +2£C=180%nd £B + 2D = 180° [Since ABCD is a cyclic quadrilateral]
Now, ZA + £C = (x + y + 10)°%+ (et y=.30)" = 180°
= 2x+2y-20=180

=>x+y-10=90

=>x+ty=160 . (1)

Also, ZB + 2D =(y +20)° + (x +y)°=180°

= x + 2y + 20 = 180

=>x+2y =160

On subtracting (i) from (ii), we get:

y = (160 —100) = 60

On substituting y = 60 in (1), we get:

X + 60 =100 = x = (100 — 60) = 40

o 2B = (y +20)° = (60 + 20)° = 80°

5 years hence, the age of a man shall be 3 times the age of his son while 5 years earlier the
age of the man was 7 times the age of his son. The present age of the man is

(a) 45 years (b) 50 years (c) 47 years (d) 40 years

Answer: (d) 40 years

Sol:
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23.

24.

Let the man’s present age be x years.
Let his son’s present age be y years.
Five years later:

x+5)=3(y+5)

=>x+5=3y+15

=>x-3y=10 ... (1)
Five years ago:

x=5=7(y-5)

=>x-5=T7y-35

=>x-7y=-30 ... (i1)

On subtracting (i) from (ii), we get:

4y=-40=>y=10

On substituting y = 10 in (1), we get:
x—3x10=10=>x-30=10= x=(10 + 30) =40 years
Hence, the man’s present age is 40 years.

Assertion (A) Reason (R)
The system of equations The system of equations
x+y—8=0andx—y—-2=0hasa | aixx+biy+cp=0
unique solutions. and. axx+bzy +c2=0
has a unique solution when
a; by
a by’

The correct answer is: (a) / (b)/ (c)/ (d).
Answer: (¢)
Sol:
Option (c) is the correct answer.
Clearly, Reason(R)(is false.
Onsolving x +y =8and x —y =2, we get:
x=5andy=3

Thus, the given system has a unique solution. So, assertion (A) is true.

-~ Assertion (A) is true and Reason (R) is false.

The graphs of the equations 6x - 2y + 9 =0 and 3x - y + 12 = 0 are two lines which are

(a) coincident

(b) parallel

(c) intersecting exactly at one point
(d) perpendicular to each other
Answer: (b) parallel

Sol:
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25.

26.

The given equations are as follows:
6x-2y+9=0and3x-y+12=0
They are of the following form:

aix +biy+ci=0and axx + bay +c2=0

Here,a;=6,b1=-2,ci1=9anda=3,bo=-1and c; =12
a;, 6 2 Dby -2 2 ¢ 9 3
-'-—1=—=—,—1=—=—and—1=—=—
ap 3 1 bz -1 1 C2 12 4
a; b1 ,
az - by © ¢
The given system has no solution.

Hence, the lines are parallel.

The graphs of the equations 2x + 3y —2 =0 and x — 2y — 8 = 0 are two lines which are

(a) coincident

(b) parallel

(c) intersecting exactly at one point

(d) perpendicular to each other
Answer:

Sol:

The given equations are as follows:
2x+3y—-2=0andx—-2y—-8=0

They are of the following form:
aix+biy+ci=0and axx + boy+¢c2=0

Here,a; =2,b1=3,c1=-2and.ax =1,b>=-2land cx = -8
aq _2 bl _ 3 Cq -2 1

L_Z A gpd L=

ay 1’ b, -2 Co -8 a 4
.4 + by

az = b
The given system has a unique solution.
Hence, the lines intérsect exactly at one point.

The graphs of the equations 5x — 15y =8 and 3x —9y = % are two lines which are

(a) coincident

(b) parallel

(c) intersecting exactly at one point

(d) perpendicular to each other

Answer: (a) coincident

Sol:

The correct option is (a).

The given system of equations can be written as follows:

5x - 15y -8 =0and 3x - 9y - = =0

The given equations are of the following form:
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27.

aix+biy+ci=0and axx + by +c2=0

24
Here,a;=5,b1=-15,ci=-8anda =3,b,=-9 and c» =-=
aq _5 b1 —-15 _ 5 Cq 5 5

=== == =—and —=-8x— ==
ap 3 bz -9 3 C2 —-24 3

G _bi_a

a by c;
The given system of equations will have an infinite number of solutions.
Hence, the lines are coincident.

The sum of the digits of a two digit number is 15. The number obtained by interchanging
the digits exceeds the given number by 9. The number is

(a) 96 (b) 69 (c) 87 (d) 78

Answer: (a) 96

Sol:

Let the tens and the units digits of the required number be x andqy, respectively.
Required number = (10x + y)

According to the question, we have:

x+y=15 ... (1)

Number obtained on reversing its digits = (10y + x)

~(10y+x)=(10x+y)+9

= 10y+x—-10x-y=9

=29y -9x=9

>y-x=1 ... (i1)

On adding (i) and (ii), we get:

2y=16=>y=28

On substituting y = 8 in (1), we get:

X+8=15=2x=(15-8)=7

Number = (10x +y)=10%7+8 =70+ 8 =78

Hence, the required number is 78.

Exercise — Formative Assessment

The graphic representation of the equations x + 2y =3 and 2x + 4y + 7 = 0 gives a pair of

(a) parallel lines (b) intersecting lines
(c) coincident lines (d) none of these
Answer: (a) parallel lines

Sol:

The given system of equations can be written as follows:
X+2y—-3=0and2x+4y+7=0

The given equations are of the following form:

aix +bix+cr=0and axx + bay +c2=0
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Here,aj=1,b1=2,ci=-3anda=2,bo=4andc, =7
. a 1b 2 1 [ -3
2= 2="=agnd2=—
a; 2 b2 4 2 Cy 7
. a1 _b1
Tay a by " ¢
So, the given system has no solution.

Hence, the lines are parallel.

2. If2x—3y=7and (a+b)x—(a+b—-3)y=(4a+ b) have an infinite number of solutions,

then

(a)a=5,b=1 (bya=-5,b=1
(c)a=5,b=-1 (da=-5b=-1
Answer: (d)a=-5,b=-1

Sol:

The given system of equations can be written as follows:
2x—3y—-7=0and(a+b)x—(a+b-3)y—(4a+b)=0
The given equations are of the following form:
aix +bix+cr=0and axx + b2y +c2=0
Here,a;=2,b1=-3,ci=-7anda=(a+Db),bo=—(a+b-3)and co =—(4a + b)
s ay _ 2 ﬁ _ -3 _ 3 an c1 _ —7 P 7
a; (a+b)’ b, —(a+b-3) (a+b-3) csh —(4a+b), (4a+b)
For an infinite number of solutions, we must have:
G _bi_a

a; by ¢

.2 3 7

" (a+b) ~ (a+b-3)  (4a+b)

Now, we have:
2 3

= =>2a+2b-6=3a+3b
(a+b) (a+b-3)
= atb+6=0. _ ‘... (i)

Again, we have:
3 7
(a+b—-3)  (4a+b)

= 12a+3b=7a+7b-21

= S5a—-4b+21=0 ... (11)
On multiplying (i) by 4, we get:
4a+4b+24=0 ... (1i1)

On adding (ii) and (iii), we get:

9a=-45=>a=-5
On substituting a = -5 in (1), we get:

S5+b+6=0=>Db=-1
J.a=-5andb=-1.
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3.  The pair of equations 2x +y =5, 3x + 2y = 8 has

(a) a unique solution (b) two solutions

(¢) no solution (d) infinitely many solutions
Answer: (a) a unique solution

Sol:

The given system of equations can be written as follows:
2x+y—-5=0and3x+2y—-8=0

The given equations are of the following form:
aix+biy+cr=0and ax + boy +c2 =0
Here,aj=2,b1=1,ci=-5anda;=3,b,=2and c; =-8

. a 2 b 1 [ -5 5
2= Z2=-and2=—==
a; 3" b, 2 Cy -8 8
-ﬂiﬁ

“Tay’ by

The given system has a unique solution.
Hence, the lines intersect at one point.

4. Ifx=-yandy > 0, which of the following is wrong?
(@) x’y>0 b)x+y=0 (c)xy <0 (d)i—
Answer: (d) 1.1lo0

x y
Sol:
Given:
x=-yandy >0
Now, we have:
(i) X%y
On substituting x = -y, wesget:
(y’y=y >0(:y>0)
This is true.

() x+y

On substituting x = -y, we get:
(-y)+y=0

This is also true.

(ii1) xy

On substituting x = -y, we get:
(Yy=-y* (:y>0)

This is again true.

(iv) = -

1
y
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= il =0
xy
On substituting x = -y, we get:
y-(=y) _ 2y _ _ _
Coy 07 5=0=22y=0=y=0.

5. Show that the system of equations —x + 2y + 2 =0 and % X —i y —1 =0 has a unique

solution.
Sol:
The given system of equations:

—x+2y+2=0and%x—iy—1=0
The given equations are of the following form:
aix +bix+cr=0and axx + b2y +c2=0

Here,a1=—1,b1=2,cl=2anda2=%,b2=—iand02=—1
. ax -1 b]_ 2 Cc1 2
- St S i a_2_ 5
a, (1/2) ) b, (_ 1/4) 8 and o )
@b
" ap #:bz

The given system has a unique solution.
Hence, the lines intersect at one point.

6.  For what values of k is the system of equations kx + 3y = (k—2), 12x + ky =k
inconsistent?
Sol:
The given system of equations.can be written as follows:
kx +3y—(k—2)=0and 12x + ky—k =0
The given equations areOf the following form:
aix + bix + ¢1 = 0andax £ boy + c2 =0
Here,ai =k, b1 =3,¢1=—(k—2)andax =12, b =k and c2 =k
For inconsistency, we must have:
G _bha

a; by o

k _3_,(k=2) 2_ _
L2220 5 =3 x12)=36
=>k=v36==*6

Hence, the pair of equations is inconsistent if k = *6.
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7.  Show that the equations 9x — 10y =21, %x — 5?3/ = % have infinitely many solutions.

Sol:

The given system of equations can be written as follows:
9x ~ 10y -21=0and Zx -2 -2=0
The given equations are of the following form:

aix +bix+cr=0and axx + bay +c2=0

Here, a; =9,b1 =-10,c1 =-21 and ax = %, by = _?5 and c; :_2—7
. aj 9 b1 -10 Cq 2
—=—=6,—=—%—==6and—= 21 X —=6

ap 3/2 ’ bz (_5/3) an Cp -7

. a1 b1
“a; by ¢

This shows that the given system of equations has an infinite number of solutions.

8.  Solve the system of equations: x — 2y =0, 3x + 4y = 20.

Sol:

The given equations are as follows:
x=2y=0 . (1)
3x+4y=20 .. (i1)
On multiplying (i) by 2, we get:
2x—4y=0 (111)
On adding (i1) and (ii1), we get:
5x=20=>x=4

On substituting x =4 in (i), we get:

4-2y=0=>4=2y>y=2
Hence, the required solutien i$:x.= 4 and y = 2.

9.  Show that the paths represented by the equations x — 3y = 2 and —2x + 6y =5 are parallel.
Sol:
The given system of equations can be written as follows:
x—3y—-2=0and 2x+6y—-5=0
The given equations are of the following form:
aix+biy+cr=0and a2x + boy +¢c2=0

Here,aj=1,bj=-3,ci=2andax=-2,bp=6and co =-5

. a 1 -1 b -3 -1 [ -2 2
—1 —:—’—1:—:—and—1:—:—
ay -2 2" by 6 2 Co -5 5

S

‘az by
Thus, the given system of equations has no solution.
Hence, the paths represented by the equations are parallel.
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10. The difference between two numbers is 26 and one number is three times the other. Find
the numbers.
Sol:
Let the larger number be x and the smaller number be y.
Then, we have:
Xx-y=26 (1)

x=3y (i1)

On substituting x = 3y in (i), we get:
3y-y=26=>2y=26=>y=13

On substituting y = 13 in (i), we get:
X—13=26=>x=26+13=39

Hence, the required numbers are 39 and 13.

11.  Solve: 23x + 29y =98, 29x + 23y = 110.

Sol:

The given equations are as follows:
23x+29y=98 ... (1)
29x +23y=110 ... (i1)

On adding (i) and (ii), we get:
52x + 52y =208

>x+y=4 ... (i11)
On subtracting (i) from (i1), we get:
6x —6y =12

>x-y=2  L4Alh.. (1v)
On adding (ii1) and (iv), we get:
2x=6=>x=3
On substituting x = 3uin (iii), we get:
3+y=4

>y=4-3=1
Hence, the required solutionis x =3 and y = 1.

12. Solve: 6x + 3y = 7xy and 3x + 9y = 11xy

Sol:

The given equations are as follows:
6x +3y=7xy = .. (1)
3x+9y=1Ixy ... (11)
For equation (i), we have:

6x+3y

=7
xy
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6x 3 6 3

> 242724227 ... (iii)
xy  xy y

For equation (ii), we have:

3x+9

22XV 11

xy
3x 9 3 9
221 =>3242=11 . (iii)
xy xy y X

. .. 3 1 o )
On substituting 5= v and ~=uin (ii1) and (iv), we get:

6v+3u=7 ... (V)

3v+9u=11 ... (vi)

On multiplying (v) by 3, we get:

18 +9%u=21  ......... (vii)

On substituting y = % in (ii1), we get:
6 3

m + " =7

S44327532323x=3
X X
=>x=1
Hence, the required solutionis x =1 and y = %
Find the value of k for which the system of equations 3x + y =1 and kx + 2y =5 has (i) a
unique solution, (i1) no solution.
Sol:
The given system of equations can be written as follows:
3x+y=1

=>3x+y-1=0 4. (@)
kx +2y=5

> kx+2y-5=0 . 0 ... (11)

These equations are of the following form:

aix +bix+cr=0andaxx +bay+c2=0
Here,a;=3,bi=1,ci=—landaz=k, b, =2 and c; =-5
(i) For a unique solution, we must have:

a, ,b; 3,1
—F—= ~#5 >k#6

ay b,
Thus, for all real values of k other than 6, the given system of equations will have a unique
solution.

(i1) In order that the given equations have no solution, we must have:
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=>k=6,k#15
Thus, for k = 6, the given system of equations will have no solution.

14. Ina AABC, £C =34B =2(£A + £B), find the measure of each one of £A, «£B and «C.
Sol:
Let ZA =x"and £B =y’
Then, 2£C = 34B = 3y°
Now, we have:
LA+ 2B+ 2£C=180°

= x+y+3y=180

> x+4y=180 ... (i)
Also, 2C = 2(ZA + £B)

=>3y=2(x+Yy)

=>2x-y=0 ... (i1)
On multiplying (ii) by 4, we get:
8x—-4y=0 ... (1i1)

On adding (i) and (iii), we get:

9x =180 = x =20

On substituting x = 20 in (1), we get:

20+4y =180 = 4y = (180 -20) =160 = y =40
S.x=20and y =40

S 2A =200 2B =40° 2C =(3:x 40%) = 120°.

15. 5 pencils and 7 pens together cost Rs 195 while 7 pencils and 5 pens together cost Rs 153.
Find the cost of €ach one of the pencil and pen.
Sol:
Let the cost of each pencil be Rs. x and that of each pen be Rs. y.
Then, we have:
S5x+7y=195 ... (1)
7x+5y=153 ... (i1)
Adding (i) and (i1), we get:
12x + 12y = 348

= 12(x +y) =348

>x+y=29 ... (111)
Subtracting (i) from (i1), we get:
2x —2y=-42
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= 2(x—y)=-42

>x-y=-21 .. (iv)

On adding (iii) and (iv), we get:

44y=29=>y=(29-4)=25

Hence, the cost of each pencil is Rs. 4 and the cost of each pen is Rs. 25.

Solve the following system of equations graphically:
2x —3y=1,4x-3y+1=0
Sol:
On a graph paper, draw a horizontal line X'OX and a vertical line YOY" as the x-axis and
the y-axis, respectively.
Graph of 2x -3y =1

2x -3y =1
=>3y=(2x-1)
y=2-2 L (i)

Putting x = -1, we get:

y=-1

Putting x = 2, we get:

y=1

Putting x = 5, we get:

y=3

Thus, we have the following table for the equation 2x — 3y = 1.
X -1 2 S
y -1 1 3

Now, plots the points A(-1,-1), B(2, 1) and C(5, 3) on the graph paper.
Join AB and BCue getthe graph line AC. Extend it on both the sides.
Thus, the line AC is the graph of 2x — 3y = 1.

Graph of 4x -3y +1=0

4x-3y+1=0
=>3y=#4x+1)
4x+1 .

y= x3 ........ (i1)
Putting x = -1, we get:
y=-1
Putting x = 2, we get:
y=3
Putting x =5, we get:
y=17

Thus, we have the following table for the equation 4x — 3y + 1 = 0.
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X -1 2 5
y -1 3 7
Now, Plot the points P(2, 3) and Q(5, 7). The point A(-1, -1) has already been plotted. Join
PA and QP to get the graph line AQ. Extend it on both sides.
Thus, the line AQ is the graph of the equation 4x —3y + 1 =0.

3!

The two lines intersect at A(-1. -1).
Thus, x = -1 and y = -1 is the solution of the given system of equations.

Find the angles of a cyclic quadrilateral ABCD in which ZA = (4x + 20)°, 2B = (3x — 5)°,
2C =4y’and 4D = (7y + 5)°.

Sol:

Given:

In a cyclic quadrilateral ABCD, we have:

ZA = (4x +20)°

¢B=(3x-5)

£C=4y°

2D =Ty +5)°

£A +2C=180"and 2B + 2D = 180° [Since ABCD is a cyclic quadrilateral]
Now, £A + £C = (4x+20)° + (4y°) = 180°

=>4x +4y+20=180
= 4x +4y=180-20=160

>x+y=40 ... (1)

Also, 2B + 2D = (3x = 5)°+ (7y + 5)°=180°
= 3x+7y=180  ....... (i1)

On multiplying (i) by 3, we get:
3x+3y=120 ... (1i1)

On subtracting (ii1) from (i1), we get:

4y=60=>y=15
On substituting y = 15 in (i), we get:
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Xx+15=40=>x=(40-15)=25
Therefore, we have:

ZA = (4x +20)° = (4 X 25 +20)°=120°

/B =(3x-5)"=(3 X 25-5)°=70°

£C=4y"= (4 x 15)°=60°

D =(Ty +5)°=(7 X 15 +5)°= (105 + 5)°= 110°.

35 14 14 35

Solve forx and y: — +—=19, — + — =37
x+y xX=y x+y xX=y

Sol:

We have:

35 14 14 35

—+—=19and —+ —=137

x+y x-y x+y x-y

: 1 1
Taking — =uand —=.
x+y xX=y

35u+14v—-19=0 ... (1)

14u+35v-37=0 ... (i1)

Here, a; =35,b;1 =14, ¢c1 =19 and a; = 14, b, = 35 andico. = —37
By cross multiplication, we have:

u v 1
14 i >< 35 14
35 >< —37 14 >< 35
u v 1

[14 x(=37)-35 x(=19)] [(-19)x14 =(-37)%(35)] [35 X35 —14 X 14]

= u _ v _ 1
—-518+665 —266+1295 1225-196
L _ v _ 1
147 ~ 1029 1029

_ 147 _1 o029
1029 7° 1029
1 1 1
—_— =, = 1
x+y 7 x-y
x+y)=7 . (111)

And, (x—y)=1 e (1V)

Again, the equations (iii) and (iv) can be written as follows:

x+y-7=0 .. (v)

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

Here,ai=1,bi=1,ci=-7andax=1,b,=-1 and cx =1
By cross multiplication, we have:
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1

) x _ y
U xCD-D)x(=7)] 0 [(-7) %1 —(-1) x 1]
x y 1
= = =
-1-7 -7+1 -1-1
X _y_ 1
-8 -6 -2
=>X = _—8 = 4 = _—6 =

-2

Hence, x =4 and y = 3 is the required solution.

If 1 is added to both of the numerator and denominator of a fraction, it becomes g. If

[1x(-1)-1x1]

. ) ) 1
however, 5 is subtracted from both numerator and denominator, the fraction becomes >

Find the fraction.
Sol:

Let the required fraction be %

Then, we have:
x+1 _ 4

y+1 5
=>5x+1)=4y+1)
=>5x+5=4y+4

= 5x — 4y =-1 ... (l)
Again, we have:

x5 _1

y—5__2

=>2(x-5)=1(y-9)
=>2x—-10=y-5

=>2x-y=5 4 (i)
On multiplying (ii) by 4,-we. get:
8x—4y=20 ... (iii)

On subtracting (i) from (iii), we get:
3x=20-(-1))=20+1=21

= 3x=21

= x=7

On substituting x =7 in (i), we get

SXT-4y=-1
= 35-4y=-1
= 4y =36
>y=9
S.x=T7andy=9

. . . 7
Hence, the required fraction is 5
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Solve: 2 — 2 = (a + b), ax by = 2ab.

Sol:

The given equations may be written as follows:
ax by _ .
7—?—(a+b)—0 ......... (1)
ax —by—-2ab=0 ... (1)

Here, a; = %, b = %b, ci=—(a+b)and ax =a, b =-b and ¢c, = —2ab

By cross multiplication, we have:
X Y 1
=h, Z(@+b) a -b
-b a -b

X

y 1

—2ab
" (-2) x(~2ab)~(~b)x(~(a+b)) ~ “(a+b)xa—(-2ab) X% 2 x(-b)-a x(=2)

= X — y - 1
2b%2-b(a+b) —ala+b)+2a%2 —a+b
X _ y _ 1
2b2—ab — b2 —a%—ab+2a% —a+b
x _y 1
b2—ab  a%?—ab  -(a—b)
= x _ y _ 1
—-b(a-b) a(a-b) —(a-b)
__ —=b(a-b) _ _ a(a=b) _

= X= —(a-b) Y= —(a-b)

Hence, x = b and y = —a is the fequired solution.




