Pair of Linear Equations
in Two Variables

& NCERT rocus

1. (i) Let the number of boys be x and number of girls
bey.

x+y=10 (@)
Number of girls = [Number of boys] + 4
y=x+4 . (2)
Now, from equation (1), we have l; : y =10 - x
x 6 4 5
v 4 6 5
And from equation (2), we have [, : y =x + 4
x 0 1 2
Y 4 5 6
Y 14

Number of girls —>

O IIIIIII:
1 2 3 4 5 6 7 8 9 10

Number of boys —>

Since, [; and I, intersect at the point (3, 7).

The solution of the given pair of linear equations is
x=3,y=7

Required number of boys and girls are 3 and 7
respectively.
(ii) Let the cost of a pencil is ¥ x and cost of a penis X y.
Since, cost of 5 pencils + Cost of 7 pens = 50
= b5x+7y=50
Also, cost of 7 pencils + cost of 5 pens =3 46
= 7x+5y=46
Now, from equation (1), we have

(1)
)

|, - 50-5x
1- y 7

X 10 3 -4

y 0 5 10

And from equation (2), we have

SOLUTIONS

I 46-7x

2! 5
x 8 3 0
Y -2 5 9.2

= N W ks 0N O

Cost of pencils (in ?) —>lz
Smce, I; and I, intersect at B(3, 5).
Cost of a pencil is ¥ 3 and cost of a pen is T 5.

2. Comparing the given equations with
ax + by +c;=0,ax + by + ¢, =0, we have

(i) For,5x-4y+8=0,7x+6y-9=0

a,=5b,=-4,c,=8anda,=7,b,=6,c,=-9
m_S5bh_4_2_m_ b
an 7 b2 6 3 bz

So, the lines are intersecting, i.e., they intersect at a
unique point.
(if) For, 9x +3y +12=0,18x + 6y + 24 =0, we have

=9,b;=3,¢g=12anda,=18,b,=6,c, =24
w5 1. 3.1, 40 _12_1
a2182b262 cp 24 2
LM _b_a
a by o

So, the lines are coincident.
(iii) For, 6x-3y+10=0,2x -y +9=0, we have

a,=6,b;=-3,¢;=10and a,=2,b,=-1,¢,=9
a_b_ b _B_ a0 10 oa_ b
ap 2 b2 -1 Cy 9 ay bz Cy

So, the lines are parallel.

3. (i) For,3x + 2y =5, 2x - 3y =7, we have
a,=3,by=2,¢=-5anda,=2,b,=-3,¢,=-7
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112 2 bz —3 C2 -7 7
b
a2
by
So, lines are intersecting i.e., they intersect at a unique
point.

It is consistent pair of equations.
(ii) For, 2x -3y =8, 4x - 6y =9, we have

a=2,bp=-3,¢,=-8anda,=4,b,=-6,c,=-9
Mm_2_ 1 by -3 1 cq -8 8
—_— —_— —_— d—:_——
m 4 2°5, -6 27957979

Here, L. b 21
a by o
So, lines are parallel i.e., the given pair of linear equations
has no solution.
It is inconsistent pair of equations.

(iii) For, %x+§y =7,9x - 10y = 14, we have

o =%,b1 g ¢y ==7 and ay =9, b, = -10, ¢, = ~14
m_3/2_3.1_1
n 9 279 6

by 5/3_ 5,1 _ 1and 7_1

b, 10 3 10 6 ¢ -14 2

Here, z—l ;tb—l . So lines are intersecting.
2 2
So, the given pair of linear equations has a unique
solution.
It is a consistent pair of equations.
(iv) For, 5x -3y =11, - 10x + 6y = - 22, we have
a,=50b;=-3,¢c;=-11and a, =-10,b,=6,c, =22

m_5_1bh 3 1 qa -1 1

a -10 2"b, 6 2 ¢ 22 2
Here,a—lzb—lzc—1

ay 0y Cp

So, lines are coincident.

The given pair of linear equations has infinitely
many solutions.
Thus, they are consistent.

(v) For, §x+2y =8, 2x +3y =12, we have
4 _ _ _
[,‘[1 =§,b1 :2,C1 :—8 and a2—2, b2—3, CZ__]'Z
. 4/3 é 1 2 b1 2andc—1=_8:2
a 2 372737 b, 3 o -12 3
Smce, 4 bl =a
ay 0y C

So, the lines are coincident i.e., they have infinitely many
solutions.
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The given pair of linear equations are consistent.
4. (i) For,x +y =5, 2x + 2y = 10, we have

a,=1,b;=1,¢,=-5anda,=2,b,=2,¢,=-10
112 2 b2 2 C2 —10 2
m_b_a
ay by ¢

So, lines are coincident.
The given pair of linear equations are consistent.
li:x+y=5=>y=5-x

X 0 5 1

y 5 0 4
l,:2x+2y=10 = x+y=5=>y=5-x

x 2 0 5

y 3 > 0

From graph, it is clear that lines [; and I, are coincident.
They have infinitely many solutions.
(11) For, x-y=823x-3y=16
=1,b=-1,¢,=-8anda,=3,b,=-3,c,=-16

ﬂ_lzl, h_ A1 a8 1. .4 b g
a 3 b, 3 3 o 16 2 a by o
The pair of linear equations is inconsistent and lines
are parallel.
The given system of equations has no solution.
(iif) For,2x+y-6=0,4x-2y-4=0

a,=2,by=1,¢=-6anda,=4,b,=-2,c,=-4
a2 16 _1.¢_-6_3
am 4 2°by, 2'c, -4 2
Here,a—l;tb—l

a4 D

Lines are intersecting.
So, it is a consistent pair of linear equations.
It has a unique solution.

liiy=6-2x
X 0 3 1
y 6 0 4
and lzzy:4x2_4
X 0 1 2
Y 2 0 2




Pair of Linear Equations in Two Variables

X’ } } t X
-2 6 7 8
vy’
I; and [, intersect each other at P(2, 2)
x=2andy=2

(iv) For,2x-2y-2=0,4x-4y-5=0
v =2,b;=-2,¢q=-2anda,=4,b,=-4,c,=-5
m_2_1 b 2 1¢ 22
m 4 2" p, -4 2'¢c, -5 5
M _b o
= —_ ==
a by o
So, the given pair of linear equations is inconsistent and

The lines [; and [, intersect each other at P(16, 20).
x=16and y =20

So, Length = 20 m and width =16 m

6. (i) Let the pair of linear equations be

2x + 3y -8 =0, where a; =2, by =3 and ¢; = - 8 and

ax + by +c, =0.

For intersecting lines, we have

Wecan havea,=3,b,=2and ¢, =-7
The required equation will be
3x+2y-7=0

(ii) For parallel lines, we have

Hm_h a
m by o

Line parallel to 2x + 3y - 8 = 0, can be taken as
2x+3y-12=0
(iif) For coincident lines, we have
q b
@ b oo

Line coincident to 2x + 3y - 8 = 0 can be taken as
2(2x +3y-8=0)
= 4x+6y-16=0

lines are parallel. 7. Wehave,x-y+1=0 ...(i)
Thus, the given system of equations has no solution. and 3x +2y-12=0 . (i)
5.  Let the width of the garden be x m and the length of  prom @)L :x-y+1=0 = y=x+1
the garden be y m.
According to question, 4 + x =y (i) p 2 -1 3
1 . . y 3 0 4
Also, = (perimeter) =36 = y +x =36 ...(ii)
2 N _ _12-3x
N xlofl-=al1 From (ii), [,: 3x +2y -12=0 = y=—0
From (i), [ :y =x+4,
y 41015 x 2 4 0
. x |10]26 |16 Y 3 0 6
. + = —] —
From (ii), ,: x+y =36 = y=36 -1, Y |26 [10] 20 ;
lh
261 VK
24+ 6
224
201 57
181 4
164
34
14+
12 2
10+
A(-1, 0/
X' } } —> X
-3 -2 /-1 7

A(0,4)
B(-4,0)/ 2T
X// 1

/AI —2IO 2 4

v
Y’

> X

Il Il Il Il Il Il Il Il
6 8 10 12 14 16 18 20 22 24 26

v
The lines I, and [, intersect at P(2, 3). Thus, co-ordinates
of the vertices of the shaded triangular region are C(4, 0),
A(-1,0) and P(2, 3).



1. (i) Wehave, x+y=14

andx-y=4

From equation (1), we have x = (14 - v)

Substituting this value of x in (2), we get

(14-y)-y=4=14-2y=4

= 2y=-10 = y=5

Now, substituting y = 5 in (1), we get
x+5=14 =>x=9

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

(i) Wehave,s-t=3

N =
NN

—~
—_
~

t_
and 3+2 6

From (1), we have s = (3 + )
Substituting this value of s in (2), we get
Bt g o3 +H+3()=6x6

3
= 6+2t+3t=36 = 5t=30 = t=3—50=6

S
LR

Substituting t = 6 in (3) we get,s=3+6=9
Thus, s =9, t = 6 is the required solution.
(iif) We have,3x-y=3
9x -3y =9
From (1), y = (3x - 3)
Substituting this value of y in (2), we get
9x-3(Bx-3)=9
= 9x-9x+9=9 = 9=9, which is true statement.
The equations (1) and (2) have infinitely many
solutions.
To find these solutions, we put x = k (any real constant)
in (3), we get
y=3k-3
x =k, y = 3k - 3 is the required solution, where k is
any real number.

I
L

(iv) We have, 0.2x + 0.3y =13 ..(1)
and 0.4x + 0.5y =23 (2)
From (1), we have

_13-02x

=~ 3 ..(3)
Substituting the value of y in (2), we get
0.4x+ 0.5[M] =23 = 04x+ [M] 23

0.3 0.3

= 03x04x+0.65-01x=03x23
= 0.12x+0.65-0.1x =0.69

O

.04

= 002x=0.69-065=0.04 = x—m 2
1.3-0.2(2) 13-04 _09
F = —_— =
rom @), Y= 2 Y="03 ~03 °
Thus, x = 2 and y = 3 is the required solution.
(v) We have, V2x + \/gy =0 ..(1)
and \/gx—\/gy:O .(2)

From (2), we have

@:ng:x:%y
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Substituting the value of x in (1), we get

3|8y |+ By =0
NE) Yy Y
J16 4
V16 Ay By =0
5 NG Yy y
4

= +Bly=0=y=0
[ﬁ ]y Y
Substituting y = 01in (3), we get x =0
Thus, x = 0 and y = 0 is the required solution.

= y+V3y=0=

=

: 3x _dY x y_13
Wehave, ————+=-2 ..(1) and =+<==2 ..(2
(vi) We have > 3 (1) an 3+2 A (2)
From (2), we have X 13y
6 2
13 ¥y 3 3
3 = Yy — — ...3
L oae x(6 ZJ:x[z 2] @)
Substituting the value of x in (1), we get
Q[E_E ]_5_y=_
20272773
- 39 9y 5y _ o5 :117—27]/—203/:_2
4 4 3 12
= 117-47y=-24 = -47y=-24-117=-141
IR
YT T
Now, substituting y = 3 in (3), we get
_13_3 13 5_4
=2 2® 2 2 2
Thus, x =2 and y = 3 is the required solution.
2. Wehave, 2x +3y =11 ..(1)
and 2x - 4y =-24 (2)
From (1), we have
2x=11-3y
11-3y
=|— (3
B ®
Substituting this value of x in (2), we get
2[11;3y]—4y:—24 =11 -3y - 4y = -24
-35

= Ty=-24-11=35= y="2=5

Substituting y = 5 in (3), we get

_11-3(5 o115 x=_—4=—2
2 2 2

Thus, x = - 2 and y = 5 is the required solution.

Also,y=mx+3 =5=m(-2) +3

= -2m=5-3 = 2m=2 = m=-1L

3. (i) Let the two numbers be x and y such that x > y.

Difference between two numbers = 26

= x-y=26 (1)
Again, one number = 3[the other number]
= x=3y [ x>y] (2

Substituting x = 3y in (1), we get

3y-y=26= 2y=26 = y:22—6:13
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Now, substituting y = 13 in (2), we get
x=3(13) =x=39

Thus, two numbers are 39 and 13.

(ii) Let the two angles be x and y such that x > y.
The larger angle exceeds the smaller by 18°

x=y+18° (1)
Also, sum of two supplementary angles = 180°
x +y=180° (2)

Substituting the value of x from (1) in (2), we get
(18° +y) + y = 180°

= 2y=180°-18°=162° = y=

Substituting y = 81° in (1), we get
x =18° + 81° =99°

Thus, x = 99° and y = 81° is the required solution.

(iii) Let the cost of a bat =¥ x and the cost of a ball =X y.
[cost of 7 bats] + [cost of 6 balls] = % 3800

= 7x+6y=23800 (1)
Again, [cost of 3 bats] + [cost of 5 balls] = 1750
= 3x+5y=1750 -(2)
From (2), we have

1750 — 3x
y= [T] (3)
Substituting this value of y in (1), we get

Tx+ 6[M] = 3800
= 35x + 10500 - 18x = 19000
= 17x=19000 - 10500 = x= % =500

Substituting x = 500 in (3), we get
_ 1750 -3(500) _1750-1500 _ 250 _
y= =Yy= == =
5 5 5
Thus, x = 500 and y = 50
Cost of a bat = ¥ 500 and cost of a ball =3 50
(iv) Let fixed charges be X x and charges per km be ¥ y.
Charges for the journey of 10 km =3 105

50

x + 10y =105 (1)
and charges for the journey of 15 km = ¥ 155

x + 15y =155 (2
From (1), we have
x =105 -10y -(3)

Substituting the value of x in (2), we get
(105 - 10y) + 15y = 155
= 5y=155-105=50 = y=10
Substituting y = 10 in (3), we get
x=105-10(10) = x=105-100=5
Thus, x=5and y =10
So, fixed charges =X 5 and charges per km = ¥ 10.
Now, charges for 25 km = x + 25y = 5 + 25(10)
=5+250=% 255
The charges for 25 km journey = ¥ 255
(v) Let the numerator = x and the denominator =y
Fraction = x/y

Casel: 2F2-2 11x+2) =9y +2)

Ty+2 11
= 11x+22=9y+18
= 11x-9y+4=0 (1)

5
x+3_5 _
CaseH.y_’_?)—6 = 6(x+3)=5(y+3)
= 6x+18=5y+15
= 6x-5y+3=0 (2)
Now, from (2), x = [%] .(3)

Substituting this value of x in (1), we get
11[5%3]-9%4:0

= 55y-33-54y+24=0 = y-9=0=y=9
Now, substituting y = 9 in (3), we get
_59)-3 _45-3_42 _.
6 6

x=7andy=9 = Fraction=7/9.
(vi) Letthe presentage of Jacob = x years and the present
age of his son = y years.

5 years hence, age of Jacob = (x + 5) years and age of
his son = (y + 5) years
Given, [Age of Jacob after 5 years] = 3[Age of his son
after 5 years]

x+5=3(@y+5 = x+5=3y+15
= x-3y-10=0 ..(1)
5 years ago, age of Jacob = (x - 5) years and age of his son
= (y - 5) years
Also, five years ago [Age of Jacob] = 7[Age of his son]

(x-5)=7y-5 =x-5=7y-35
= x-7y+30=0 (2
From (i), x =10 + 3y .(3)
Substituting this value of x in (2), we get

(10+3y)-7y+ 30=0 = -4y=-40 =y =10
Now, substituting y = 10 in (3), we get

x=10+3(10) =>x=10+30=40
Thus, x =40 and y = 10

Present age of Jacob = 40 years and present age of
his son =10 years

1. (i) Elimination method : x + y =5 ..(1)
2x -3y =4 (2)
Multiplying (1) by 3, we get
3x +3y=15 -(3)

Adding (2) & (3), we get 5x=19 = x= %

Now, putting x = % in (1), we get

19 19 25-19 6

—_— = :5——: = —

5TY=> =Y 5 5 5
1

Thus, x= 6
5

andyzg

Substitution Method :

Wehave, x +y=5=y=5-x (1
and 2x -3y =4 (2
Puty =5 -xin (2), we get

2x-3(5-x)=4 =>2x-15+3x=4

~— ~—



— 5y=19 = x:%

19 _25-19 6

From. (1), y=5-—=
@,y 5 5

19 6
Hence, x = 5 and y = 5
(if) Elimination method :
3x+4y=10
2x -2y =2
Multiplying (2) by 2, we get
dx -4y =4
Adding (1) and (3), we get
7x=14 = x=1t=2
Putting x = 2 in (1), we get
3(2) +4y =10

= 4y=10-6=4 = y:%:l

Thus,x=2and y =1

Substitution Method :
Bx+dy=10 = y:loj’x
2x-2y=2 =>x-y=1

Putting y:10;3x in (2), we get
x—(lofx):l — 4x-10+3x=4

= 7x=14 = xz%zz
Putting x = 2 in (1), we get
_10-3x2_10-6 _4_,
4 4 4
Hence,x=2andy=1
(iii) Elimination method :
3x-5y-4=0

Ox=2y+7 or 9x-2y-7=0

Multiplying (1) by 3, we get
9x-15y-12=0

Subtracting (2) from (3), we get

5
1By+5=0 = y=—-

Substituting the value of y in (1), we get

3x—5(_—5)—420 o 3x+2_4=0
13 13

O TR T
9 5
Th == =——
us, x 13 and y 13
Substitution Method :
3x-5y-4=0 = y=3x5_4
Ix-2y-7=0
Putting y = Sx—4 in (2), we get

9x—2(%)—7:0 — 45x - 6x +8-35=0

= 39x=27 = x=2-2
39 13

—25+52 27 27
AN

1

3=

9

13

N =
> e

N =
N =
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Putting x = % in (1), we get

9
Y 5 65 65 V713
_9 )
Hence, x = 3 and y = B
(iv) Elimination method :
x, 2 (1)
2 3
Yy _ 2
_ZJ-3 ...
x-3 @)
Multiplying (2) by 2, we get
2y
2x-=L =6 ©)
73

Adding (1) and (3), we have
Xiox=5 = %x=5:>x=5><%:2

Putting x = 2 in (1), we get
2 2y 2y
L2427 -1 5 1+22=11

23 L e

= 2%:—1—1:—2 = y=—2><%=—3
Thus, x=2and y =-3

Substitution Method :
.2 _ (1)
2 3
x—%z?» = y=3(x-3) ~(2)

Putting y = 3(x - 3) in (1) from (2), we get
%+§x3(x—3)=—1 =X +2x-6=-1

o X5 y=5x2=2
2 5

Putting x = 2 in (2), we get
y=32-3)=3(-1) =-3

Hence,x=2and y =-3.

2. (i) Let the numerator = x and the denominator =y
Fraction=x/y

Casel: x—-’-i=1 =>x+1l=y-1

= x-y=-2 ..(1)
Case Il : BESES SN x==(y+1)
y+1 2 2
y_1
= A (2
x-5=7 (2)
Subtracting (2) from (1), we have
Yy 1 1 5
Y7 2 7 YT TV
Now, putting y =5 in (2), we have
5.1 _ 1,5 6_,
2 2 2 2 2

Thus, x =3 and y = 5.

Hence, the required fraction =3/5

(ii) Let the present age of Nuri = x years and the present
age of Sonu = y years
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5 years ago :
Age of Nuri = (x - 5) years and age of Sonu = (y - 5) years
According to the question,
Age of Nuri = 3[Age of Sonu]
= x-5=3[y-5] > x-5=3y-15
= x-3y+10=0 ..(1)
10 years later :
Age of Nuri = (x + 10) years and age of Sonu
= (y +10) years
According to the question :
Age of Nuri = 2[Age of Sonu]
= x+10=2(y+10) = x+10=2y+20
= x-2y-10=0 (2
Subtracting (1) from (2), y-20=0 = y =20
Putting y = 20 in (1), we get
x-3(20)+10=0= x-50=0 = x=50
Thus, x =50 and y = 20
Age of Nuri = 50 years and age of Sonu = 20 years
(iii) Let the digit at unit’s place = x and the digit at ten’s
place =y
The number =10y + x
The number obtained by reversing the digits = 10x + y
9[The number] = 2[Number obtained by reversing
the digits]
9[10y + x] = 2[10x + y] = 90y + 9x = 20x + 2y
= 11x-88y=0

= x-8y=0 ..(1)
Also, sum of the digits =9

x+y=9 (2)
Subtracting (1) from (2), we have

Iy=9=y=1

Puttingy=1in (2), wegetx+1=9=x=8
Thus, x=8andy =1
The required number =10y + x = (10 x 1) + 8
=10+8=18
(iv) Let the number of 50 rupees notes = x
and the number of 100 rupees notes = y
According to the question,
Total number of notes = 25
x+y=25 (1)
The value of all the notes =% 2000
50x + 100y = 2000
= x+2y=40 (2)
Subtracting (1) from (2), we get
y=15
Putting y = 15 in (1), we get
x+15=25 =x=25-15=10
Thus, x =10 and y =15
Number of 50 rupees notes = 10 and number of 100
rupees notes = 15.
(v) Let the fixed charge (for the three days) =3 x
and the additional charge for each extra day =% y
Charge for 7 days =X 27

= x+4y=27 ..(1) [ Extradays=7-3=4]
Charge for 5 days =% 21
= x+2y=21 -(2) [+ Extra days=5-3=2]
Subtracting (2) from (1), we get

2y=6 = y=3

Putting y = 3 in (2), we have
x+23)=21=x=21-6=15
So,x=15andy =3
Fixed charge = ¥ 15 and additional charge per day
=33.
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