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1. Form the pair of linear equations in the following problems, and find their solutions graphically.
(i) 10 students of Class X took part in a Mathematics quiz. If the number of girls is 4 more than the number
of boys, find the number of boys and girls who took part in the quiz.
(ii) 5 pencils and 7 pens together cost * 50, whereas 7 pencils and 5 pens together cost * 46. Find the cost of
one pencil and that of one pen.
Solution:
(i) Let there be x number of girls and y number of boys. As per the given question, the algebraic expression
can be represented as follows.
x+y=10
X-y=4
Now, for x +y = 10 or x=10-y, the solutions are;
X 5 4
y 5 6
Forx—y=4o0rx=4+y, the solutions are;
X 4 5

y 0 1

+—t———t—tt—t—tt1
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From the graph, it can be seen that the given lines cross each other at point (7, 3). Therefore, there are 7 girls
and 3 boys in the class.

(ii) Let 1 pencil costs Rs.x and 1 pen costs Rs.y.
According to the question, the algebraic expression can be represented as;

5x + 7y =50
7X + 5y =46
For, 5x + 7y = 50 or x = (50 -7y)/5, the solutions are;
X 3 10 -4
y 5 0 10
For 7X + 5y = 46 or X =(46 — 5y)/7, the solutions are;
X 8 3 -2
y -2 5 12
A
(-2,12)e 154
X+ TY= 50‘.
@
7X + 5Y=46
7_
6_
5_
4
3_
2_
1_
<ttt
-X-10-9 -8 .7 -6 -5-4 -3 -2-14 |
-2 -
=3 -
_4 —
54
-6 4
-7 4

From the graph, it is can be seen that the given lines cross each other at point (3, 5).
So, the cost of a eraser is 3/- and cost of a chocolate is 5/-.
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2. On comparing the ratios ai/az , bi/b, and ci/c,, find out whether the lines representing the following pairs
of linear equations intersect at a point, are parallel or coincident:
(i()5x—4y+8=0
X+6y-9=0
(i)9x+3y+12=0
18x+6y+24=0
(iii) 6x -3y +10=0

2X-y+9=0
Solutions:
(i) Given expressions;
5x—4y+8=0
7x+6y—9=0

Comparing these equations with a;X + b1y + ¢;=0
And a,X + b,y + ¢, =0

We get,

a;=5b; = —4,¢c4= 8

a, = 7,b2 = 6,C2 =-9

aq _ 5 b1 _ 4 _ 2 Cq _ 8

ap - 7’ b2 - 6 - 3, Co - -9
. a b
Since, * # =+
az b

So, the pairs of equations given in the question have a unique solution and the lines cross each other at
exactly one point.

(i) Given expressions;
9x+3y+12=0
18x+6y+24=0

Comparing these equations with a;X + b1y + ¢;=0
And a,X + b,y + ¢, =0

We get,

a; = 9,b1 = 3,¢1= 12

a, = 18,b2 = 6,C2 =24

a; _ 9 1 by 3 _ .
a, 18 2’ b, 6
. a b c
Since, +t =2+ =-2

az b, C2

So, the pairs of equations given in the question have infinite possible solutions and the lines are coincident.

(iii) Given Expressions;
6x-3y+10=0
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Comparing these equations with a;X + b1y + ¢;=0
And a;x + b,y +¢, =0

We get,

a; =6,b; = —-3,c1= 10

a, :2,b2 = _1,C2 =9

a, _ 6 _3 b, _ -3 _3 ¢ 10
a, 2 1’ b, -1 1 ¢5
. a b [
Since, =21
az 2 C2

So, the pairs of equations given in the question are parallel to each other and the lines never intersect each
other at any point and there is no possible solution for the given pair of equations.

3. On comparing the ratios %,ﬁ,and Z—l find out whether the following pair of linear equations are
2 2

consistent, or inconsistent. ”
(i))3x+2y=5;2x-3y=7
(ii)2x—-3y=8;4x-6y=9
(iiSx+Zy =7; 9x~ 10y = 14

(iv) 5x -3y =11 ; — 10x + 6y =22
(v)§x+2y=8;2x+3y=12

Solutions:
(i) Given: 3x+2y=50r3x+2y-5=0
and 2x -3y =70r2x-3y-7=0

Comparing these equations with a;X + b1y + ¢;=0
And a,x + by +¢, =0

We get,

a; =3,b; = 2,¢c1= -5

az :2,b2 = _3,C2 = -7

a, 3 by _ 2 ¢ _ -5

a, 2’ bz_—_3’ ¢ =7
Since, 45 b

az b,
So, the given equations intersect each other at one point and they have only one possible solution. The
equations are consistent.

(ii) Given 2x -3y =8 and 4x -6y =9
Therefore,
a;=2,b; = -3,¢4= -8
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a, :4,b2 = _6,C2 =-9

a, 2 1 by _3_ 1 ¢ _8
a, 4 2’ b, 6 2" ¢, 9
. a b C
Since, = =2 # 2%

az b, C2

So, the equations are parallel to each other and they have no possible solution. Hence, the equations are
inconsistent.

(iii)Given 2x + >y = 7 and 9x - 10y = 14
Therefore,

3 5 -
ai ZE'b1 =§,C1— -7

a, = 9,b2 = —10,C2 =14

a1_3 1 bl_ 5 1C1_—7_ 1

a; 29 6’ b, 3.(-10)  2' ¢ 14 2

. a b
Since, = # =+
ar b,

So, the equations are intersecting each other at one point and they have only one possible solution. Hence,
the equations are consistent.

(iv) Given, 5x — 3y = 11 and — 10x + 6y = -22
Therefore,

a = 5,b1 = -3, c1— 11
a, = _10, b2 = 6, Cy = —22

ag _ 5 1 by -3 1 ¢ _ 11 _ 1
a, -10 2’ b, 6 2" ¢, =22 2
. a b c
Since, t=-=2=-2

a; by ¢
These linear equations are coincident lines and have infinite number of possible solutions. Hence,
the equations are consistent.

(v) Given,Sx + 2y = 8 and 2x + 3y = 12

4 —
aq =§,b1 = 2,C1—8

a, =2,b2 = 3,C2 =12
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. a b [
Since, 2 =2 =2
az b, C2
These linear equations are coincident lines and have infinite number of possible solutions. Hence,

the equations are consistent.

4. Which of the following pairs of linear equations are consistent/inconsistent? If consistent, obtain
the solution graphically:

() x+y=52x+2y=10

(i) x-y=8,3x-3y=16
(iii)2x+y—-6=0,4x-2y-4=0
(iv)2x-2y-2=0,4x-4y-5=0
Solutions:

(i) Given,x +y =5and 2x + 2y = 10

a, 1 by 1 ¢ __ 5

a, 2’ b, 2 ¢, 10

. a by ¢

Since,— = —=—
a, b, ¢

-~ The equations are coincident and they have infinite number of possible solutions.

1
T2

So, the equations are consistent.

For,x+y=50rx=5-y

X 4 3 2

y 1 2 3

For2x+2y:100rx=M

X 4 3 2

y 1 2 3

So, the equations are represented in graphs as follows:
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A

121
11

X+y=5
10+

14 Ne (4,1
—t—t—r—rtrtt1

] ]
“X-109 -8 7-65-43 2-1;] 12345 78910X

ST 2x+2y:1m

From the figure, we can see, that the lines are overlapping each other.

Therefore, the equations have infinite possible solutions.

(ii) Given,x—y =8 and 3x -3y = 16

a1 b _1_1a_38_1
2

a, 3" b, -3 3 ¢, 16
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a;

Since,— =

b,

1

a; b_z C2
The equations are parallel to each other and have no solutions. Hence, the pair of linear equations is
inconsistent.
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(iii) Given, 2x+y—-6=0and 4x-2y-4=0

aq _ 2 _ 1 bl 1 Cq _
a2_4_2, bz_—z, Co
. a; by
Since,— + —
a, b,

-6

3
-4 2

The given linear equations are intersecting each other at one point and have only one solution. Hence,
the pair of linear equations is consistent.

Now, for2x+y—-6=00ry==6-2x

X 0 1 2
y 6 4 2
Andfor4x-2y_4:()ory:4’;—4
X 1 2 3
y 0 2 4

So, the equations are represented in graphs as follows:
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From the graph, it can be seen that these lines are intersecting each other at only one point,(2,2).

(iv) Given,2x-2y—-2=0and 4x-4y-5=0

a1_2_1 bl_—2_1 C1_2
a, 4 2’ b, -4 2'¢, 5
. a by
Since,— = — # —

a, by ¢
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Thus, these linear equations have parallel and have no possible solutions. Hence, the pair of linear equations

are inconsistent.

5. Half the perimeter of a rectangular garden, whose length is 4 m more than its width, is 36 m. Find the
dimensions of the garden.

Solutions: Let us consider.

The width of the garden is x and length is y.

Now, according to the question, we can express the given condition as;
y—x=4

and

Yy + X =236

Now, takingy-x=4ory=x+4

X 0 8 12

y 4 12 16

For y +x =36,y =36 —x

X 0 36 16

y 36 0 20

The graphical representation of both the equation is as follows;
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A

4 —t——t
-X -44 -36-28 -20-

From the graph you can see, the lines intersects each other at a point(16, 20). Hence, the width of the garden
is 16 and length is 20.

6. Given the linear equation 2x + 3y — 8 = 0, write another linear equation in two variables such that the
geometrical representation of the pair so formed is:

(i) Intersecting lines

(ii) Parallel lines

(iii) Coincident lines
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Solutions:
(i) Given the linear equation 2x + 3y — 8 = 0.

To find another linear equation in two variables such that the geometrical representation of the pair so formed is
intersecting lines, it should satisfy below condition;

a; by

i_
a, b

Thus, another equation could be 2x - 7y + 9 = 0, such that;
a2 1 and by 3
a, 2 M, T

Clearly, you can see another equation satisfies the condition.
(ii) Given the linear equation 2x + 3y - 8 = 0.

To find another linear equation in two variables such that the geometrical representation of the pair so formed is
parallel lines, it should satisfy below condition;
ap by ¢

a;, by ¢

Thus, another equation could be 6x + 9y + 9 = 0, such that;
ap 2 1by 3 1¢ 8

a, 6 3'b, 9 3'c, 9
Clearly, you can see another equation satisfies the condition.
(iii) Given the linear equation 2x + 3y -8 = 0.

To find another linear equation in two variables such that the geometrical representation of the pair so formed is
coincident lines, it should satisfy below condition;
ai by

a B E B C2
Thus, another equation could be 4x + 6y - 16 = 0, such that;

ap, 2 1b 3 1¢g -8 1
a, 4 2'b, 6 2'c, —-16 2
Clearly, you can see another equation satisfies the condition.

7. Draw the graphs of the equations x —y + 1 = 0 and 3x + 2y — 12 = 0. Determine the coordinates of the
vertices of the triangle formed by these lines and the x-axis, and shade the triangular region.

Solution: Given, the equations for graphsarex -y +1=0and 3x + 2y — 12 = 0.
For,x-y+1=00rx=-1+y
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For, 3x + 2y — 12 =0 or x = =2
X 4 2 0
y 0 3 6

Hence, the graphical representation of these equations is as follows;
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34 3x+2y-12=0

From the figure, it can be seen that these lines are intersecting each other at point (2, 3) and x-axis at (-1, 0)
and (4, 0). Therefore, the vertices of the triangle are (2, 3), (-1, 0), and (4, 0).
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