Chapter 27. Graphical Solution (Solution of
Simultaneous Linear Equations, Graphically)

Exercise 27(A)

Solution 1:

(i)

The graph x= 5 in the following figure is a straight line AB which is parallel to y axis at a
distance of 5 units from it.
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(ii)
x+5=0
X =-5

The graph x= -5 in the following figure is a straight line AB which is parallel to y axis at a
distance of 5 units from it in the negative x direction.
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(iii)
The graph y = 7 in the following figure is a straight line AB which is parallel to x axis at a
distance of 7 units from it.
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(iv)

y+7=0

y =-7

The graph y = -7 in the following figure is a straight line AB which is parallel to x axis at a
distance of 7 units from it in the negative y direction.
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Ll 1 - L
:8
[v)
2w+ 3y=0
= 3By=-2x
Ly = —2X
TS 3
-2(-3) 6
Wik =-3 v = =—=2
en x % = 3
—2(3} -
Wik =S y=—"=—=-2
en X=23;y = =
-2fey -
Wihen x=6;y = { }= 12=_4
3 3
x |-3| 3|6
v | 2 |[-2]|-4

Flotting these points we get the
required graph as shown bel ow:
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(vi)

Jx+Fy=4

=~ 2y=6-3x
_6-3x
=2
Whenxﬁ],‘y=6_3x0=6_a=3
2 2
When x—21y - 6-3x2 _6-6_
2 2
When x—dy o 6=3x4_6-12 _
2 2
x |02 4
v 3103

Flotting these points we get the
required graph as shown below:
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x|1|e|-4
y[1]2]0
Flotting these points we get the
required graph as shown bel ow:
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{wiii}

ox+y+5=0

When x=0y = -5xx-5=-0-5=-5
When x=- 1,y = -5x[-1)-5=5-5=0

When x=-2;y = -5x[-2)-5=10-5=5

x| o

—1

-

V¥ | =5

0

5

Flotting these points we get the
required graph as shown below:
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Solution 2:

a1 1
(1]§x+§y =1
Jx+3y
15
=ox+3y=15
= Zy=15-0x
_15-5x
Sz

1

¥

15-5%0 _15-0
3 3
15-5%3 _15-15 _
3 3
15-5%(-3) 15+15 _

: 3

Whenx =0,y = =5

Whenx=3,v= 0

Whenx=-3,y = 10

<0313
w150 [10

Flotting these points we get the

required graph as shown below:
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From the figure it is clear that, the graph meets the coordinate

axes at (3,0) and (0, 5)

L 2x+15
Cii) 3=
=2x+15=3(y -1}
= x4 5 =3v~3

= H-C3y=-15-3

v —1

=2¥-3y=-18
= —3y=-18-2¥%
s ‘r’=_18_2}{
-3
When}{:t],y:‘lS_EKD]JlS"D:fi
18- 2=[{-3 -
When x=-3, v = [ ( )]— 18+6=4
-5 -3
18- 2=[{-6 _
When x =-6, y = [ ( }]— 18+12=2
-3 -3
|0 |=-3 -6
v B | 4|2

Flotting these points we get the
required graph as shown below:

Get More Learning Materials Here : &

@E} www.studentbro.in



From the figure it is clear that, the graph meets the coordinate axes at (-9, 0) and (O, 6)

Solution 3:
dx—3y+36=0
= dx—3y=-356
= -3y =-36—-4x

=3y =364+4x
A6+4x
= y=
3
S6+4x (-6 -
When x=-6, y= al }=36 24:4
Kt 3
36+ =[5 -
When x=-3, v= K{ :1:36 12:8
3 3
S6+4xf-9 -
When x=-5, y= ( }=36 36=[j
! !
x|[-9|-3|-6
vi O |8 |4

Plotting these points we get the
required graph as shown below
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e L = e O v R |

[

The straight line cuts the co-ordinate axis at A{Q, 12} and B{-9, 0).
-~ The triangle AACE is formed.

. 1
Area of the triangle ADE‘:=§ x A0 x OB

1 iz%o
>

= >4 =g, units
-~ Area of the triangle is 54 =q. units
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Solution 4:

2x—3y=50=10
= 2x=3v+D
:}x=3y+5
2
Sy +25
Wheny=1 x= {} =§=4
2 2
22 +5
When y=3, x= (} =9+5=?
2 2
A=11+5 -
When y=-1, x= ( ) =5 3:1
2 2
(471
v l]|3]-1

Plotting these points we get the
required graph as shown below:
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The value of x, when v=7:
We have the equation of the line as
v o v+ D
2
Mow substitute v=7 and x=x, :
3(?)+5 21+5 26
Xy = = =— =
2 2 2
The value of x, when v=-5:
Mow substitute v=- 5 and x=:x, !
3{-5)+5 -15+5 -10
Solution 5: XE = = = = = = =
4x+3y+6=10
=iy =—dx-6
_ —dx—6
3

13

-5

=¥

=Af0y—-6 _
1-thsrnx=[ffl,u}f=L=—6=—2

When x=3 y=

When x=-3, y= = =2

03 |=3
v -2 -6 |2

Flotting these points we get the

required graph as shown below:
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The value of v, when x=12:
We have the equation of the line as
_ E—5
-3
Mow substitute x=12 and y=y, :
_-H12)-6 -48-6 -54
4 3 - F 3
The value of v, when x=-6&;
Mow substitute x=-6 and v=y, :
-4{-6)-6 24-6 18
ya = = - =
3 3 3

= —~18

-5

Solution 6:

The table is:
x|=-5|-1|3 |6 |13
vii-2|a |22 7

Flotting the points as shown in the above table,
wie get the following required graph:

Y
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-10
-12
-14
-la
-1%

When x =-1, then y=0
= g=0

When y =5, then x=9
= h=9
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Let y=px+q ....[ 1)

be alinear relation between x and v

Substitute x=9 and y=5 in the equation (1), we have,
5=%+q ...(2)

Substitute x=-1 and y=0in the equaticn (1), we have,
O=-p+q . L3)

Subtracting (3) from (2], we have,

5=10p

From (3], we have,
F=q

_ 1

L= 5

Thus, the linear relation is

Y=px+g
1 1
== ==X ==
L
o+ 1

2

=y =
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Solution 7:

The table is:
¥la|3|-2|5|c|-1
y|-1|2[ 5 [3]4]0
Flotting the points as shown in the above table,
we get the following required graph:

12 14 16 18

-12 -16 -14 -12 -10 -2 8

-f
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Wwhen y =-1, then x=-73

= a=-3

When x =-5, then y=-2
=hb=-2

When v =4, then x=7
= e =7

Let y=px+q ....[1)
be alinear relation between x and v
Substitute x=- 3 and v=-1in the eguation (1), we have,
-1=-3p+q ....(2)
Substitute x=-5 and v=- 2 in the equation (1), we have,
—2=-5p+q ...(3)
Subtracting (3) from (2], we have,
1=2p
1

=n=_
& 2

From (3], we have,
—2=-3p+q

1
= -2=-5[2|+
[EJ k

= -4=-5+2q9
=2n=5-4

=2n=1

o1

L= 5

Thus, the linear relation is

Y=px+q
11
N ES T T
gt g
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Solution 8:

The table is;

¥ 2|35 |[m
v |4|ln|-2|-4
Plotting the points as shown in the above table,
we get the following required graph:

-18 16 -14 -12 .10 -2 -6

Flotting the points in the graph we get the

above required graph.

Mow draw a line x=3, parallel to v-axis to meet the line
It meets the line at v=2 and therefore, n=2

Mow draw a line v=- 4, parallel to x-axis to meet the line
It meets the line at x=6 and therefore, m=6

Thus the values of m and n are & and 2 respectively.
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Solution

Consider the equation

9:

®— 3y = 18
= -3y =18-x
= 3y =x-18
x - 18
= V= 3
The table for x- 3y = 18 is
x| 90|63
v|-3[-6|-4|-5

Plotting the above points, we get the
following reguired graph:

¥

14

From the above figure, we have
m=3and n=-4
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Solution 10:

e
il

2+ 3y =1
=0 =1-2x

=y =

The table for 2x + 3w = 1 is

1-2x
3

x

-1

2

5

Y

1

-1

-3

Flotting the above points in a graph, we get

the following graph:

From the above graph, itis clear that k=&
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(ii)
¥=2v+1=0
=y =x+1

X+ 1

2
The table forx -2v + 1 =0 is

|13 5
v 123
Plotting the above points in a graph, we get
the following graph:

=y =

From the above graph, itis clear that
k -2=3
= k=5

Exercise 27(B)
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Solution 1:

e

x-5=0=x=>5

v+ d=0=y=-4

Following is the graph of the two equations
x=5andy =-4;

a 7 ‘
a
i
&
5 ¥-5=0—=
i
3
2
L X
98?65432-1_11234 T
-2
¥+ 4 =10 e
- ! o =15 o
-5
-fi
-7
-2
9 Y
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by =253y = 252
The table for v = 23- 2% is

The table for v = 4x - 19 is

| o |10 )15
v 1313 [-7
Also, we have
dx -y =19
=y =gy - 19
| 3| 4|6
¥ [—7 =35

Flotting the points we get
the folowing required graph:

-18 -16 -14 -12 -10 -
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From the above graph, itis dear
that the two lines v=23-2x and y=4x- 19
intersect at the point [7,9)

......

SX + Sy =27 = 30x =27 -7y
27 =7y

T3

The table for 3x + 7y = 27 is

x|[92|-5

v O3] 6

Also, we have

5
G-y ==X
Y 2

= X

2
:-x=[8—y]x§

The table for Sx + 2y = 16 is
x |2 4 |0
y|3|-2|8
Flotting the points we get

the fodlowing required graph:
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Sx + 7Y =27 3

-12 216 -14 212 -10 -2 -6

- S S

-10
-12
-14
-lé
-1%

From the above graph, itis dear

that the two lines 3x + 7y =27 and 8- v = gx

intersect at the point [2,3)

e
[iv)
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x+1 2

o g P

p 3( V)
x+1_2 4y

4 32 3

x+1=12x3—12x43_3’

3
=% 3(:1:—!—1:):8—163?
= Gx+i=8-1l6y
=ix+i-8=—16y
= Zx-5=-16y

=12x

- __5-16y
2
The table for X+1=%(1—2y]is
| 7|9 L3
v |-1]2 [-4
Also, we have
2+5y=£_2

3 K
e Prac 21x$—21>«:2
= 7{2+5y)=3x-42
= 14435y =3x-42
= 3x=14+35y+42
= Ax=06430y
- __ 36+35y

3
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The table for

2+ 30y X

x

7

-8

42

¥

-1

4

2

-2 s

Plotting the points we get
the following required graph:

From the above graph, itis dear
x+1

that the two lines

=
=_(1-2 d
3( v &

intersect at the point (7, - 1)
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Solution 2:

¥-—2v-4=0

=X =2y + 4

The table forx -2y -4 =0is
w|ldle] 2
v |01 [-1
Also we have
Sx+y=3

= dH=3-V

:’H(:B__fIFr
2

The table for 2x+v=3is
| 1|0] 2
vi{1]|3]-1
Flotting the above points we get the
following required graph:

From the above graph, itis dear
that the two lines x -2y - 4= 0 and 2x+y=3
intersect at the point (2, - 1)
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Solution 3:

2x -y -1=0

=Zdx=y+1

v+ 1
2

The table for 2x - v - 1=0s
x |21 0
v 3|1[-1
Also we have
X +y=9
= 2K=T -y
G-y
2
The table for 2x+v=9 is
|43 5
v 1]|3|-1
Flotting the above points we get the
fol lowing required graph:

=X =

=X =

From the above graph, itis dear
that the two lines 2y -y — 1= 0 and 2x+v=9
intersect at the point [2.5,4)
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Solution 4:

Sx + 5y =12
= Jx=12-5¥
s 12— 5oy

The table for 3x + 5y = 12 s
x| 4|-1]|-6
v 0|3 | -1
Also we have
Jx —by +18=10
= Jw= 5oy - 18
Sy - 18

3
The table for 3x - Sy + 12=0 s
x|-6|4]-1
v | 0 6] 3
Flotting the above points we get the
following required graph:

=X =

8 3x -Gy +18=0
Ix +5y =12

From the above graph, itis dear
that the two lines Sx + Sy =12 and 3x - Sy + 18=0
intersect at the point {-1,3)
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Solution 5:

P
i

The table for x + v + 3=0is

The table for Sx -2y + 4 =0 s

X+y+32=0
=N =-3-y
*| 1[0 -2
v |-4|-3[-1
Also we have
Jx -2y +4=10
= Jx=2v -4
2y -4

= ¥ =

CRR
=
O|-2-=
. 3
vz |-1] 1

Flotting the above points we get the
following required graph:
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(ii)

From the above graph, itis clear

that the two linesx + v + 3=0and 3x -2y +4=0
intersect at the point (-2, - 1)

(iii)

Applying Pythagoras Theorem,

the distance from the origin = \/[—2 —- 0P+ f-1-0J°

=J4+1
=45
=2.2 cm{approx)
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Solution 6:

y—2=10

=Y =2

v+ 1=3[x-2)
=y+1=3Cxv-06

=y =0x-60-1

=y =38x—7

The table for y + 1=3{x -2) is

= 1|2 |2
NEIEE
Also we have
X +2y =10

= K= -2y
The table forx + 2y = Qs
x|-4| 4 |6
v| 2 |-2]| 3
Flotting the above points we get the
following required graph:
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The area of the triangle ABC =2 x AB x CD

= 10.5 =q.units

(i)

The coordinates of the vertices of the triangle
are (-4,2),(3,2) and (2, -1)
Solution 7:

Jx+y+oh=0=vy=-32x-5

The table of Zx+y+5=0is
x| 1 |[-3|-2
v -8 4|1
W-x=5=x=3y-5
The table of 3y — x=5is

x|-2]1]7
y| 124
2 + 5y = 1

:;-2x=1—5y:=~x=%

The table of 2x + 5y = 1 s
x| 3 |=7|=-2
v -1]13 |1

Plotting the above points, we
get the following required graph:
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The graph shows that the lines of these equations
are concurrent,

Solution 8:

By = Sy + 10
Sx+ 10

"6

The table of 6y = Sx + 10 s
x| 4|2 -8
v|5|0]-5
Alzo, we have
w=5x - 15
The table of v = 5x - 15is
|34 5
v 0[5 ]10

=¥

Plotting the points in a graph, we
get the following graph.
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The two lines intersect at (4,5)
LoAD L BEC

A =5 units and BC=5 units

The area of the triangle = %x BC x AD

=%x5x5
= % sq.Units
2
=125 sq.units
Solution 9:
Given that C.P. is 50+43x
Table of C.F
% [0 |10 20 [ 30 | 40 | 50 | &0
CP|S0 (80 | 110|140 | 170|200 | 2320
and S.P. =4x
. Table of P,
¥ |O[10 |20 30 [ 40 | 50 | &0
S PO [40 (20 120 (160 | 200 | 240

Mow plotting the points on a graph and
we get the following required graph:

-130-160-140 -120 -100 -0 -60 -40 20

20+ Y
220

EDD ..........

150
160
140
120
100
20
a0
40
20

20
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(1)

Mo. of articles to be manufactured and sold are 50 when there is no loss and no profit.
C.P=5.P =Rs.200

(i)

(a)

On article 30,

C.P=Rs.140and 5.P.= 120
Therefore Loss = 140 - 120 = Rs.20
(b)

On article 60,

C.P=Rs.230 and 5.P.= Rs.240

Therefore Profit = 240 - 230 = Rs.10
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Solution 10:

M= =5

_84x

gac

The table of 2y - x = 8 is
¥ -6 =2 |0

vi1 ]3[4

Sy —x=14=x =5y -14
The table of ¥ = 5y — 14 is
¥ [=9-41
vl 2|3
Y—2x=1=v=1+"2x%

The table of v —2x = 1 i3
% |2 [-2 |0
Vv IS -3 |1

MNow plotting the points on a graph and
we get the following required graph:

I:—EIJ 1:'

Thus, the vertices of the triangle AABT are:
Af-4,2),B(1,3)and C[2,5)
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Solution 11:
X+y =0

Y==K
The table of x + v =0 is
x| 512 |-5
y|-5|-2]|5

10+ 2y

Sx -2y =10=x =

The table of 3x -2y = 10 s

EEE
v | 1[4[-2

Mow plotting the points on a graph and
we get the following required graph:

¥

-IEJ_S:I {51'5}

The two lines intersect at (2, - 2)
Lx=2and y=-2
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Solution 12:

The table of x + 2y = 4 is

¥ +2y =4
= w=d -y
w2 -4 12
wvill 4 | -4

dx -2y =d = x5 =
The table of 3x - 2v = 4 s

4

2

E]

&

Y

1

]

]

Mow plotting the points on a graph and
we get the following required graph:

g4 2y

AE T oA S5 453 2 -
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Therefore the solution of the given system of equations is (2,1).

Thus the vertices of the triangle are:
ﬁ[E,l},B[iD} and C(4,0)

&
AD L BC and D = (2,0)

2 AD =1 and BC=2% units=% units

Area of the triangle ABC=% x AD = BC

=1:::13::§

2 &
_E sqLnts
3 S

1 .
=1_squnits
3 g
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Solution 13:

_3X+2
-2

The table for v =

3K+ 2.
is

b
Y

The table for v = %x -2is

4l-4[8
1[-5 |4

Mow plotting the points on a graph and
we get the following required graph:

¥

B R R R 304 56 F 8 9 1011 12 13 14

(-4-5)

Thus the value of %' is -4,
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Solution 14:
25+ 3y =4

Sy A
2

The table for 2x + 3y = 4 is
x|-1|-4|5
v| 2 |4 [-2
X=y=T=Xx=y+7

The table forx -y =7 is

x| 5 [11]¢
y|-2] 4|2

Mow plotting the points on a graph and
we get the following required graph:

¥

The point at which the paths of the submarine and the
destroyer intersect are (5, - 2)
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