Class X Chapter 3 — Linear equations in two variables Maths

18.

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) =3 X DA X CM

1
—EX11X2

=11 sq. units
Hence, the vertices of the triangle formed by the given lines and the y-axis are (0, 7), (0, -4)
and (2, 4) and the areasof the triangle 1s 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 y in terms of x
y=x-5 ... (1)
Substitute different values of X in (1) 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
5
Now, substitute different values of x in (i1) to get different values of y
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19.

15+15 _

Forx=-5,y= = 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
% -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.

From the graphyit is clear that, the given lines intersect at (5, 0).

So, the solution of the given system of equation:is (550).

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

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

Area (ACEA) =§ X EA X OC

1
—EXSXS

= 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 area of 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=—%— (1)
Substitute different values of X in (1) to get different values of y
Forx=-2,y=——t2=9

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

For x =3, y=%=2
Thus, the table for the first equation (2x — S5y +4 =0) is
x -2 0 3

4
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 — Sy +4=0.

From the second equation, write y in terms of x

=R I el (11)

Now, substitute different values of x in (11) to get different values of y
Forx=0,y=8-0=28

Forx=2,y=8-4=3

Forx=4,y=8-8=0

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

X 0 2 4
y 8 4 0
Now, plot the poin 8), E(2, 4) and F(4, 0) on the same graph paper and join D, E and

F to get the gr;
class24
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From the graph, it is clear 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) = % X DB X CM

=>x(8-%)x3
Z%sq.units

Hence, the vertices of the triangle are (0, 8), (0, %) and (3, 2) and its area is 5?4 sq. units.
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Solve graphically the system of equations
SXx-y=7
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.
Graph of Sx -y =7

Sx-y=7
=>y=(05x-7) si{1)
Putting x =0, we get y =-7.
Putting x = 1, we get y =-2.
Putting x = 2, we get y = 3.
Thus, we have the following table for the equation 5x - y=17.
X 0 | 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.getithe graph line AC. Extend it on both ways.
Thus, AC 1s the'graph of 5x -y = 7.

Graphofx-y+1=0

X-y+1=0

=>y=x+1 T (11)

Puttingx =0, we'get y = 1.

Putting x = 1, we get y = 2.

Putting x = 2, we get y = 3.

Thus, we have the following table for the equationx - 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 equationx -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(0, -7).

Now, consider AAPC.

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

.. Area AAPC = % X base X height sq. units
=1xs8x2
2

= 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
e .
Substitute diff in (1) to get different values of 2
Forx=0,y= mc24 C GSS 4
Forx =3, y— —
Forx=6,y= 3
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— x

y="2-2 L. (ii)

Now, substitute different values of x in (11) to get different values of y

Forx=0,y=u=2

Forx =3, y—u=l

Forx =6, y=T= 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.

2

A, |y, | i
/ L} |

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) =3 X DA X OC

1
—EX6><6

= 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 =.6:4%x+4.6y= 12 has infinitely
many solutions.
Sol:
From the first equation, write y in terms of x
_ 6— 2x
3
Substitute different values of X in (1) to get different values of y

Forx=-3,y=63j=4

Forx=3,y=?=0

Forx=6,y=6_—312=-2

Thus, the table for the first equation (2x + 3y =6) 1s
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 .
y=E—F— (11)
Now, substitute different values of x in (i1) to get different values of y
12 + 24
Forx=-6,y= =6

6
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23.

12-0

Forx=0,y= z = 2

Forx=9, yzlz;ﬁ%=-4

So, the table for the second equation (4x + 6y = 12) is
% -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.
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From the graph, itii§ 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 horizontal line X'OX and a vertical line YOY" representing the x-
axis and y-axis, respectively.
Graph of 3x -y =35

3x-y=5
=>y=3x-5 ...(1)
Puttingx =1, we get y =-2
Putting x =0, we get y =-5
Puttingx =2, we get y =1
Thus, we have the following table for the equation 3x -y =3
x 1 0 2
y -2 -5 |
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=35.

Graph of 6x -2y =10

6x -2y =10
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= 2y =(6x — 10)

_ 6x210 A

Putting x =0, we get y =-5

Puttingx =1, we get y =-2

Puttingx =2, we get y =1

Thus, we have the following table for the equation 6x - 2y = 10.
: 4 0 1 2
y -5 -2 1

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

waoi

=
=

2
L1

c@y)

B(0, -5)
-6
-7

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

Show graphically that the'system of equations 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.
Graphof2x+y=6
2x+y =0

=>y=(6-2x) ...(0)

Puttingx =3, we gety=0

Puttingx =1, we get y=4

Putting x =2, we get y =2

Thus, we have the following table for the equation 2x + y =16
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)

=== ...(i)

Puttingx =3, we gety=0

Puttingx =1, we get y=4

Putting x =2, we get y =2

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

X 3 1 2
y 0 4 2

e

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 systen of equations has an infinite number of solutions.

Show graphically that the system of equations x - 2y = 5, 3x - 6y = 15 has infinitely many
solutions.

Sol:
From the first equation, write y in terms of x
=5 ..

F=5= s (1)

Substitute different values of X in (1) to get different values of y
-5-5

Forx=-5, y=T=-S

Forx=1, yzl;—5= -2
3-5

Forx =3, ye== -1

Thus, the table for the first equation (x - 2y =35) 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 =35.

From the second equation, write y in terms of x
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_3x— 15
6

Now, substitute different values of x in (11) to get different values of y

-9-15 _

Forx=-3,y= z =-4

Forx=-1,y=—= 55

Forx=5,y=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.

Hence, the solutio

Show graphically that the system of equations x - 2y = 6, 3x - 6y = 0 is inconsistent.
Sol:
From the first equation, write y in terms of x
x—6 .
Y==5 e (1)
Substitute different values of X in (1) to get different values of y
-2-6
Forx=-2, y=T=-4
Forx =10, yzo;—6= -3
2-6

Forx=2, ye=—5—= -2
Thus, the table for the first equation (x - 2y =35) is

class24

e given lines coincide with each other.
s given system of equations has infinitely many solutions.

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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Now, substitute different values of x in (11) to get different values of y
-2

—4

Forx=-4,y=?=

FOIXZO,y=g=

Forx=4,y=%=2

So, the table for the second equation (3x - 6y =0) 1s

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.

From the graph, it 1s clear that, the given line§ do notintersect at all when produced.
Hence, the systein of equations has no solution and therefore is inconsistent.

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

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

Puttingx =2, we gety=0

Puttingx =-1, we gety =2

Putting x = -4, we get y =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 g

S swel(11)

Puttingx =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
y 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.

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.

28. Show graphically that the system of equations 2x + y = 6, 6x + 3y = 20 1s inconsistent.

Sol:
From the first equation, write y in terms of x
y=6-2Xx ... (1)

Substitute different values of X in (1) 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

% 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
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Now, substitute different values of x in (11) to get different values of y

Forx=0,y=2-°2=-2
3 3
_10  20-20 _
Forx—3,y = =0
Forx=5,y=20;30=—%
So, the table for the second equation (6x + 3y = 20) is
% o 10 5
3
y| & gl =
3

3
Now, plot the points D(0, 23—0), 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.
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From the graph, it is clearthat, the given lines do not intersect at all when produced.
Hence, the system of equations has no solution and therefore is inconsistent.

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

2xty=72

2x+y=6

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

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

Substitute different values of x in (1) 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) 1s

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=6-2Xx ... (11)

Now, substitute different values of x in (11) 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
: 4 0 | 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

class24

From the graph, e given lines do not intersect at all when produced. So,
these lines are’ other and therefore, the quadrilateral DABF is a trapezium.
The vertices of t apezium are D(0, 6), A (0, 2), B(1, 0) and F(3, 0).

Now,

Area(Trapezium DABF) = Area (ADOF) — Area(AAOB)
=2 5% Boeh »= x 1aed
2 2
=9-1
= 8 sq. units
Hence, the area of the required trapezium is 8 sq. units.

Exercise — 3B

1. Solveforxandy:
X+y=3,4x-3y=26
Sol:
The given system of equation is:

4x —3y=26...... (11)
On multiplying (1) by 3, we get:
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3x +3y=9....(i)

On adding (11) and (111), we get:

7x =35

= X=3

On substituting the value of x =35 1n (1), we get:
S5+y=3

>y=(3-5)=-2

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

2. Solveforxandy:
X—-y=3, g + % =6
Sol:
The given system of equations is
X-y=3 ...(1)

I+l=¢6
3 2

From (1), write y in terms of X to get
y=x-3
Substituting y

get

£+x—3=6
3 2

class24

=>2X +3(x—

22X +3x-9=

45
=>X=?=9

Now, substituting x =9 in (1), we have
9-y=3

>y=9-3=6

Hence, x =9 and y = 6.

3. Solve forx andy:
2x +3y=0,3x +4y=35

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

8x+12y=0 ...... (111)
Ox+12y=15....... (iv)
On subtracting (i11) from (iv) we get:
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x=15

On substituting the value of x = 15 in (1), we get:
30+3y=0

=3y =-30

=>y=-10

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

4. Solveforxandy:
2x-3y=13,7x-2y=20

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

7x-2y=20 ...... (11)

4 - 6y =26 ...... (111)
21x-6y=60....... (1v)
On subtracting (i11) from (iv) we get:
17x = (60 —26) =

>x=2
On substituti
4-3y=13

=>3y=(4-13)

rdwelass24

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

5. Solveforxandy:
3x-5y-19=0,-7x +3y+1=0

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

Ox - 15y=57 ...... (111)

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

On subtracting (i11) from (iv) we get:

-26x =(57-5)=52

>x=-2

On substituting the value of x =-2 in (1), we get:
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6-5y-19=0
=5y=(-6-19)=-25

=>y=-5
Hence, the solution is x =-2 and y =-5.

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

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

11
X = o —

7
Now substitu

ety class24

1
7
11 1
Hence,x=—7andy=—;.

7. Solveforxandy:
9x -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 (1) by 7 and (i1) by 2, we get:
63x +6x=108 X 7+ 105 X 2
=69x =966
Sx == 14
69
Now, substituting x = 14 in (1), we get:
9% 14-2y=108

=2y =126 - 108
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$y=%29

Hence, x =14 and y=9.

8. Solveforxandy:
X 5x Yy

=+¥=11,=-2+7=0
3 4 6 3

Sol:

The given equations are:
Z+2=1)

3 4

=>4x+3y=132....... (1)

andZ-2+7=0
6 3

=>5x-2y=-42 ....... (11)

On multiplying (1) by 2 and (i1) by 3, we get:
8x + 6y =264 ......(1i1)

15x — 6y =-126 ....(1v)

On adding (111) and (1v), we get:

23x =138

=>X=0
On substitutiz
24 +3y =132

=>3y=(132-2

class24

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

9. Solve forx and y:
4x -3y =28, 6X-y=§

Sol:

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

6x-y= 23—“’ ...... (ii)

On multiplying (i1) by 3, we get:
18x — 3y =29 ....(111)
On subtracting (i11) from (1) we get:

-14x =-21
_21_3
14 2

Now, substituting the value of x = % in (1), we get:
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10.

11.

3 J—
4 X5—3y—8
=>6-3y=8
=>3y=6-8=-2
-2
V=%

. 3 -2
Hence, the solution X = > and y = <

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

Sol:

The given equations are:
- Z=3 ()

S5x=2y+7........ (11)

On multiplying (1) by 2 and (i1) by %, we get:

4x -2y =6 .....(iii)
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Hence, the solutionis x =3 and y=4.

Solve for x and y:
8 5
2x+5y—§, 3X—2y—g

Sol:

The given equations are:
8

2x — Sy = 3 (1)

3x -2y =2 ......(i)

On multiplying (1) by 2 and (i1) by 5, we get:
4x - 10y =2 .....(iii)
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15x — IOyZ? ...... (1v)
On adding (111) and (1v), we get:
57
19x = —
6
57 3 1
SX=——==-=-

12.

13.

1 _8
2)(5"‘5}’—3
8 5
=>5y=(3-1)=3
5 1
Y=3 3

W=

. . 1
Hence, the solution is X = > and y =

Solve for x and y:

2x+3y+1=0
7—4x

— =
Sol:
The given equa
7 —4x
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=2x +3y=-1

On subtracting (i1) from (1), we get:
2x =8

=>x=4

On substituting x =4 in (1), we get:
l6x +3y=7

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

=>y=-3
Hence, the solution is X =4 and y = -3.

Solve for x and y:
0.4x +0.3y=1.7,0.7x - 0.2y = 0.8.

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

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




