Solution
PAIR OF LINEAR EQUATION IN TWO VARIABLE WS 2
Class 10 - Mathematics

L. (a) - (iid), (b) - (iv), (c) - (i), (d) - (iii)
2. (a) - (iid), (b) - (id), (c) - (iv), d - (D)
3. () - (iv), (b) - (iii), (c) - (1), (d) - (ii)
4. Given equations are:
drtly=T&
9x - 10y = 14
Comparing equation %w + %y =7 withajx +biy+c¢1 =0
and 9x — 10y = 14 with
ax + by +c2 =0,

Weget,alzg,bl:%,cl:—7,a2:9,b2:—10,02:—14
3 5

a_ 2 _1 h_ 3 _ -1

m—9g ¢ ady ==

H ay b

ere o 7 3,

Therefore, equations have unique solution.
Hence, they are consistent.
5. Given the linear equation 3x + 4y = 9.
. . S a by
i. For intersecting lines o~ 7# h
Another linear equation in two variables such that the geometrical representation of the pair so formed is intersecting lines is
3x -5y =10
ii. For coincident lines Z—Z =—==
So, one of the possible equation is 6x + 8y = 18

6. The given equations are

4x + 6y = 11

So, 4x + 6y - 11=0 ............ @)
And2x +ky =7
S0,2x+ky-7=0.......... (i)

The given system of equation is of the form
a;x+byy+cy =0

ax+byy+cy=0

Compare with (i) and (ii) , we get
a;=4,b;=6,c1 =-11
ay=2,by=k,cp=-7

For unique solution, we have

a_b a

ay T by 7 c2

a b

az by

4_ 6

2k

=a=3

Therefore, the given system of equations will be inconsistent, if k = 3.
7. No.

Conditions for pair of linear equations are consistent

aj/ap # by/by_ [unique solution]
and aj/ay = by/by = ¢1/c;y [coincident or infinitely many solutions]

The given pair of linear equations
x + 3y =11and 2x + 6y = 11
Comparing with ax + by + ¢ = 0;
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Here,a; =1,b; =3,¢c; =-11
And dp = 2, bz = 6, Cy = -11

daj /(:12 =1/2
bl /b2 =1/2
Cq /C2 =1

Here, aj/ay = by/by # cy/cy.

Hence, the given pair of linear equations has no solution.
. The given pair of linear equations

x-2y-8=0

and 5x - 10y -c =0

On Comparing with ax + by + ¢ = 0;

Here,a; =1,b;=-2,¢c1=-8;

AHdaZZS,bZZ-].O,CZZ-C;

aj/ap =1/5
by /by =1/5
¢y /cp =8/c

But if ¢ = 40 (real value), then the ratio c;/cy becomes 1/5 and then the system of linear equations has an infinitely many

solutions.
Hence, at c= 40, the system of linear equations does not have a unique solution.

Here,a; = 1,b; = —1,¢1 = -8

as = 3,b2 = —3,62 =—-16

We see that Z—; = Z—; Z—;

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

Therefore, equations (1) and ( 2 ) have no solution, i.e., the given pair of linear equation is inconsistent.

. From the given equations, We get,
a; 5
as -
b1
by
a 11

=

a_bh_a

az b2 c2

Therefore the given pair of line has an infinite number of solutions. So the given pair of linear equation is consistent.
. The given system of equations:

X+2y=5

=x+2y-5=0..(%)

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

These equations are of the forms:

a;x +byy+cy=0andax +byy+c, =0

where,a; =1,by=2,¢cy=-5anday=3,by =k, c; =15

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

a_b 4a
ay T by c2
L _ 245

N ? _ 15 152 5

=g =5 ady# 5
=k=6,k# -6

Hence, the required value of k is 6.
. Yes

Conditions for pair of linear equations are consistent
aj/ap # by/by_ [unique solution]
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13.

14.

15.

16.

and aj/ay = by/by = ¢1/c; [coincident or infinitely many solutions]
The given pair of linear equations -

2ax + by —a =0 and 4ax + 2by - 2a =0

Comparing with ax + by + ¢ = 0;

Here,a; =2a,b;=b,c;=-4a;

And ay =4a, by =2b, ¢y = - 2a;

a /82 =1/2
bl /b2 =1/2
C1 /C2 =1/2

Here, aj/ay = by/by = cy/cy

Hence, the given pair of linear equations has infinitely many solutions, i.e., consistent or dependent.

Given equations are:
2z +2y=8; 2x +3y =12

Compare equation %ac + 2y =8 witha;x + by +c; =0and 2x + 3y = 12

with ayx + byy + ¢y = 0, We get, a1 = %, a1=%,b1:2,c1=-8,a2:2,b2:3,c2=-12

4

ag _ 3 _ 2 b _ 2 ca_ 8 _ 2
ay ~ 2 7 37by 3 andcz—12—3
a b c
Here — = - = -+
az by c2

Therefore, the lines have infinitely many solutions.
Hence, they are consistent.
5x-3y-11=0— (1)

-10x + 6y +22 =0 —(2)
5x-3y-11=0

Comparing with a;x + by +c; =0
a;=5b;=-3,¢g=-11
-10x + 6y +22=0

comparing with ayx + byy + c; =8
ap =-10,by =6, cy =22
a;=5b;=-3,¢;=-11

ap =-10,by =6, cy =22

a; _ —1 by _ -1 ¢ _ —1
ag 2 by 2 (&) 2
. 1 _ b 1
Since, = D o

They have infinitely many solutions.

Therefore, system of equation is constraint and can be solved graphically.

We have, for the equation

22 +3y—9=0

aip = 2,b; = 3andc; = —9
and for the equation, 4x + 6y - 18 =0
as =4,bp =6and c; = —18

@ _2_1
Here 2. =7 =135 ........ (¢)
by _ E _ 1 .o
by~ 6 T2 (43)
a_ =9 _1
and - = —z=75........ (242)
From (i), (ii) and (iii)
a_bh_a
a2~ by o

Hence, the system is consistent and dependent.

Given equations are

9x+3y+12=0

18x+6y+24=0

Comparing equation 9x + 3y + 12 =0 withayx + bjy +¢c1 =0
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17.

18.

19

20.

21.

and 18x + 6y + 24 = 0 with

a2x + by +co =0,
Weget,a1=9,b1=3,c1=12,a2=18,b2=6,c2=24
b
b2
Hence, lines are coincident.

—_a S _3_12 1_1_1
T because18—6—24:>2_2_2

We have Z—; =
Given equations are

6x—-3y+10=0

2x-y+9=0

Comparing equation 6x — 3y + 10 =0 withajz + bjy +¢c1 =0
and 2x —y + 9 = 0 with

a2 +byy+c2 =0,

We get,a; =6,b; =-3,c1=10,a=2,bp=-1,c, =9

b1 C1 6_73 10 3_3 10
b27£cz because2_717é9:>1_17$9

Hence, lines are parallel to each other.

ay
We have — =
az

Conditions for pair of linear equations to be consistent is
aj/ap # by/by .. [unique solution]

and aj/ay = by/by = ¢1/cy ...[coincident or infinitely many solutions]
Comparing the given pair of linear equations
-3x-4y-12=0and 4y + 3x-12=0

with standard form we get:

31:-3,b1:—4,C1:-12;

Anda2=3,b2=4,c2=—12;

aj/ap=-3/3=-1

by /by=-4/4=-1

C1/C2:-12/—12=1

Here, aj/ay = by/by# cq/co

Hence, the pair of linear equations has no solution, i.e., inconsistent.

. given eq.s are

x =2y and 4x + 3y = 20
x - 2y =0 and 4x+3y = 20
nowa; =1,b;=-2,¢1=0
ap :4, bz = 3, Cy = 20

a . by
clearly o, innot equal to T

therefore, system of eq. is consistent and has unique sol.

Inconsistent
@ _boga
a by # c2
1/a  1/b e
5 = 17&4@
i 1 _ 1 4 c
L&, ab ~ ab 4ab
orc#4
3x+2y=12
12—3z
=y=—5
X 0
y 6
(Steps)

i. Given equation.
ii. Write y in terms of x.
iii. Complete the table.
iv. Plot the points A(0, 6), B(2, 3) and C(4, 0) on the graph paper.
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v. Join the points.

The Line meets the x-axis at (4, 0) and the y-axis at (0, 6).
Yk

a ALD.6)

Ha—] 3
-1
Yy
22. No.
os L b .
The Condition for no solution is : Z—; = b—l #* % (parallel lines)
2

Given pair of equations,

x=2yandy = 2x

orx-2y=0and2x-y=0;

Comparing with ax + by + ¢ = 0;

Here,a; =1,by=-2,¢1=0;

Anday=2,by=-1,cp=0;

dq /6:12 =1/2

bl /b2 =-2/-1=2

Here, al/az 7é bl/bz,

Hence, the given pair of linear equations has unique solution.
23.5x-4y-8=0

7x+6y-9=0

Here, ar= 5, bl = -4, 1= 8

ar= 7, b2: 6, Cy = -9

ay by
We see that - # .
Hence, the lines representing the given pair of linear equations intersect at the point and the equations are consistent having

unique solution.
b _a

24. For Infinite number of solutions = —= =
a2 ba c2

3 -4 12
atb  2(a—b) 24
ﬁ=%:>a+b=6
ﬁ=%za-b=4

On solving,a=5,b=1
25.2%X-2y-2=0ccervrrenee. @8
4X-4y-5=0.eveeeeeenne. 2)
Here,a1 =2, b=-2,c1=-2
(12:4,b2:—4,62:—5

al o b1 (&1
We see that —- = = #* =
Hence, the lines represented by the equations(1) and ( 2 ) are parallel.

Therefore, equations ( 1) and (2) have no solution, i.e., the given pair of a linear equation is inconsistent.
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27.

28.

29.

30.

r:\ (0, 6)

= %(—2) =1 sq.unit

Solution is

x=2,y=3

The given lines represented by 2x + y=3 and 4x + 2y = 6
compare with a;x + bjy + ¢; =0 and apx + byy + ¢, =0
Here a; =2,b; =1,¢; = -3

andas =4,by =2,co = —6

If Z—; = Z—; = z—; , then the lines are parallel.
2 _1_3
Clearly $=2=%

Hence lines are coincident.

Condition for coincident lines,

aj/ay = by/by = cq/cy;

No, given pair of linear equations are
%+y+%:0and4x+8y+ 1%:0

Comparing with ax + by + ¢ = 0;

Here, a; = 1/2,b; =1, ¢; = 2/5;

And ap =4, by =8, ¢y = 5/16;

aj/ap=1/8

by /by =1/8

¢y /ey =32/25

Here, aj/ay = by/by# cq/cy, i.e. parallel lines

Hence, the given pair of linear equations has no solution.
here we have

a; = %,b1= g,C1=7

ap= %,b2= %,CzZG

clearly Z—; is not equal to %

therefore the given system of equation have unique solution.

Hence the given pair of equations will intersect at a point.

‘s .. a b c .
The Condition for no solution is : a; = b—l #* é (parallel lines)
2

Yes.

Given pair of equations are,

2x+4y-3=0and 6x + 12y -6 =0

Comparing with a1 + b1y +¢1 =0; asx + boy + co =0
We get,a; =2,b1=4,¢1=-3;

And ay =6,by =12, ¢y = - 6;

aj/ap=2/6=1/3

by /by =4/12=1/3

c/cp=-3/-6=1/2
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31.

32.

33.

Here, aj/ay = by/by # cq/cy, i.e., parallel lines

Hence, the given pair of linear equations has no solution.

A

21

34

514

o

-7 » Y =-7
©.7) 3

equations x = 0 is the y-asix
x = 0 and y = -7 intersect at one point. It means it has one solution.
hence, system of equation is consistent.

y-axis o
-~ A

Ead
"
o

| X - XIS

equation x = 5 and y = 7 intersect at one point at (5, 7). It means it has one solution.

Conditions for pair of linear equations to be consistent is
aj/ap # by/by_ [for unique solution]

and a;/ay = by/by = ¢1/cy [for coincident or infinitely many solutions]

The given pair of linear equations
3
5
On comparing with standard form gives;
Here,a; =3/5,b;=-1,¢c1=-1/2;

Anda, =1/5,by =3, cp =-1/6;

w—y:%and%a:—&y:%

dq /a2=3
by/by=-1/-3=1/3

CI/C2:3
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Here, a;/ay # by/by.

Hence, the given pair of linear equations has unique solution, i.e., consistent.
~

A
v

A4

34.
21

34

. (3, -4)

Y Y
x = 3, corresponds to a line parallel to y-axis

y = -4, corresponds to a line parallel to x-axis
Solution of equation = (3, -4)

35.No
We may rewrite the equations as
4x+3y =6
12x + 9y = 15
ay 1 b 1 cl 2
Here,a—zzg,g:§ andg:g

a b c . . . - .
] é = b—l #* j , the given equations do not represent a pair of coincident lines.
2

(=}

x+2y=6

LA
t

x+2y=6

2x -5y =-12

X 6 -4

y 0 -4

Solutionisx =6,y =0
37. Formulation: Let the number of girls be x and the number of boys be y.
It is given that total ten students took part in the quiz.
.". Number of girls + Number of boys = 10
Le.x+y=10
It is also given that the number of girls is 4 more than the number of boys.
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38.

39.

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

leex=y+4
o,x-y=4
5 I I I H I
EEEEIEEREEsssnEanas
| i E R i B i
e I | 1 13 SCALE
N 8! | I x-axis: 1 ecm = 2 Girls
I y-axis: 1 cm = 2 Boys
= B (0, 10) !
i
{
B3t 123 = .1 (7. 3) =k
HEIH 0 A (10, 0) 1
= X ; 33nses snaed a0, s iansi b ;
R S e, 0) e,
= =
Q (0, -4) x+y=10
1 ;|
i x—y=4 iaaae i i
i i i r

Condition for coincident lines is given by:
aj/ay = by/by = cy/cy;

Given pair of linear equations is
-2x-3y-1=0and4x + 6y + 2 =0;
Comparing with standard form we have;
a;=-2,b;=-3,¢c1=-1;
Anday=4,by=6,cy =2;
ajlap=-2/4=-1/2

by /by =-3/6=-1/2

cp/cp=-1/2

Here, a;/ay = by/by = ¢4/cy, i.e., coincident lines

Hence, the given pair of linear equations is coincident.

2x-3y+13=0
3x-2y+12=0
when z = 7132+3y
X 6.5
y -1

when y = #

X -3

y 3
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40. No
Condition for coincident lines is given by:
aj/ay = by/by = ¢y/cy;
Given pair of linear equations is
3z + %y:3 and 7x + 3y =7
Comparing with standard form, we get:
a;=3,b;=1/7,c1=-3;
Anday=7,by=3,cp=-7;
aj /ap = 3/7
by /by =1/21
cq/cp=-3/-7=3/7
Here, aj/ay # by/by.

Hence, the given pair of linear equations has a unique solution.
41. Given lines are 3x + 2y =8 and 6 x -4y = 9
31:3,b1:2,C1:-8

32:6,b2:-4,C2:-9

312
6 —4
ay b
az by

Hence, the pair of linear equation is consistent.

42. Given equations are

3x+2y=5

2x—-3y=7

Comparing equation 3x + 2y =5 with a;z 4+ bay + ¢1 =0
and 2x - 3y =7

with agx + bey + co =0,
Weget,a1=3,b1=2,c1=—5,a2=2,b2=-3,c2:—7

a _ 3 b _
az—Zande—

2
-3

a1 by . . . .
Here 2~ %+ . which means equations have unique solution.
2

Hence they are consistent.
43. According to the question, given lines are x = -2, y = 3, x-axis and y-axis.

Graph:
¥
x=-1 4
B L)
{-2,3] {0.3)
X (-2,00 (0.0 X
4 B ojo Z
Y

From graph, vertices of rectangle are

0(0,0), A(0,3), B(—2,3) and C(—2,0).
Length of rectangle = Length of OA = 3.

Breadth of rectangle = Length of OC = 2.

We know that, Area of rectangle = length x breadth
=0Ax AB

=3x2
= 6 sq. units.
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44, The given equations are

45.

46.

47.

4x + 6y = 18

So, 4x + 6y - 18 =0 .......... (6]
And2x +3y=9
S0,2x+3y-9=0 ... (ii)

The given equations are in the form of
ajx+byy+c =0

and apx + byy +c; =0

After comparing, we get
a;=4,b;=6,c1=-18
a=2,by=3,cp=-9

It can be observed that:

aj

m = =2
by 6
Bt

c1 —

@ = g =2
a1 b g
‘E*b2*3

Thus, the given system of equations has infinitely many solutions and thus is consistent.
Rearranging the terms in the equations, we get

x+2y-3=0
3x+6y-9=0
o _ 1 h_1a_1
Here, m 3% 3% 3
b c
As 2 =L _ 2
ay b2 [

Hence the pair of equations is consistent.

Given equations are as:

2x -3y =8

4x -6y =9

Comparing equation 2x — 3y = 8 with a1 + byy +¢; =0
and 4x — 6y = 9 with

Gy +byy+ ¢y =0,

We get,a; =2,b;=-3,¢1=-8,ap=4,by=-6,cp =-9
Z—;;«é becausez—— —:>——57é
Therefore, equations have no solution because they are parallel.

=8
-9

a 1
Here o

Hence, they are inconsistent.

y-axis
1l
Xx=0
1
N
-3 y=-3
L J

equation x = 0 i.e. y-axis and y = -3 intersect at a point (0, -3). It means it has one solution.
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hence, system of equations is consistent.
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