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1. Aftab tells his daughter, “Seven years ago, I was seven times as old as you were then.
Also, three years from now, I shall be three times as old as you will be.” (Isn’t this interesting?) Represent this
situation algebraically and graphically.

Sol. Let the present age of Aftab be x.

And, present age of his daughter =y
Seven years ago,

Age of Aftab =x-7
According to the question,
(x=7)=7(y-7)
X=7=7y—-49

X—=7Ty=-42 @
Three years hence

Age of Aftab =x+3

Age of his daughter =y +3
According to the question,

X+3=3y+9

X—3y=6 (2

Therefore, the algebraic representation is
For x—-7y=-42,

X=—42+7y

The solution table is

X Tl 0 |7
Y 15 6 |7

For x—3y=6
X=6+3y
The solution table is

X 6 |3 0
Y10 (-1 |-2

The graphical representation is as follows.
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2. The coach of a cricket team buys 3 bats and 6 balls for Rs. 3900. Later, she buys another bat and 2 more balls of
the same kind for Rs. 1300. Represent this situation algebraically and geometrically.
Sol. Let the cost of a bat be Rs. x.
And, cost of aball =Rs y
According to the question, the algebraic representation is
3x+6y=3900

X+2y=1300
For 3x+6y=3900
39006y

al—
The solution table is
X 300 100 | - 100
Y 500 600 | 700
For x+2y=1300
x=1300-2y,
The solution table is

x | 300 | 100 | -100
Y | 500 | 600 | 700

The graphical representation is as follows.
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3. The cost of 2 kg of apples and 1kg of grapes on a day was found to be Rs. 160. After a month, the cost of 4 kg
of apples and 2 kg of grapes is Rs. 300. Represent the situation algebraically and geometrically.
Sol. Let the cost of 1 kg of apples be Rs. x
And, cost of 1 kg of grapes =Rs. y
According to the question, the algebraic representation is
2x+y =160
4x+2y =300
For 2x+y =160,
y =160-2x
The solution table is

x | 50 | 60 | 7O

v |60 | 40| zo

For 4x+2y =300,
~300—4x

=73

The solution table is

x | 70 | 8O 75

y |10 ] —10 O

The graphical representation is as follows.
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Sol.

90

70

(501 60) 2X+ Yy =160

-70 -50 -30 -10

On comparing the ratios i,% and &, find out whether the following pair of linear equations are consistent,
a2 2 C2

or inconsistent.
(i) 3x+2y=5 2x-3y=7 (if) 2x—3y=8; 4x—-6y=9

(iii) §x+gy=7; 9x 10y =14 (iv) 5x—3y =11 —~10x+ 6y =22

(V) %x+2y=8; 2x+3y =12

(i) 3x+2y=5 2x-3y=7

_3b_—2¢_5
b, 3'c, 7

# =

oo P |

5
by
b

N

These linear equations are intersecting each other at one point and thus have only one possible solution. Hence,
the pair of linear equations is consistent.
(if) 2x—3y=8; 4x—-6y=9
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Sol.

Since & - b # &,

a2 b2 C2
Therefore, these linear equations are parallel to each other and thus have no possible solution. Hence, the pair of
linear equation is inconsistent.

(iii) §x+gy=7; 9x-10y =14

3 5
&4_2_1b_3 -l¢ 71
a, 9 6'b -10 6'c, 14 2
Sincei;«ti

a, b

Therefore, these linear equations are intersecting each other at one point and thus have only one possible
solution. Hence, the pair of linear equations is consistent.

(iv) 5x—3y =11, —-10x+ 6y =—22

a_ 5 -1b 3 -1¢_ 11 -1

a, 10 2'b, 6 2'c, 22 2

Since & L} _4
a2 b2 C2
Therefore, these linear equations are coincident pair of lines and thus have infinite number of possible solutions.

Hence, the pair of linear equations is consistent.

(V) %x+2y=8; 2x+3y =12

4_2h 26 8.2
a, 3'b, 3¢c, 12 3

Therefore, these linear equations are coincident pair of lines and thus have infinite number of possible solutions.
Hence, the pair of linear equations is consistent.

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

(i) 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

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

Best platform for NTSE
as well as class 8th, 9th, 10th,
CBSE & other state boards exam.




NTSE GNTSE

India's Best 360° Online NTSE Preparation Platform
NTSE | CBSE | State Boards | Class 8th - 10th

Since & _h _4

a2 b2 CZ
Therefore, these linear equations are coincident pair of lines and thus have infinite number of possible solutions.
Hence, the pair of linear equations is consistent.

X+y=5
X=5-Yy
x |4 (3 |2
y 1 |12 |3
And, 2x+2y=10
X=10—2y
2
x |4 13 |2
Y11 (2 |3

Hence, the graphic representation is as follows.

(] [ [ ] & [l »
T T T T »

98-7-65-4-3-2-1 41 234%67809 101

—3 2x+2y =10

Must Read Description
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From the figure, it can be observed that these lines are overlapping each other,
Therefore, infinite solutions are possible for the given pair of equations.
(i) x—y=8,3x—3y=16

4_1b -11¢ 81
a, 3'b, -3 3'c, 16 2
Sinceﬁzﬁii,

a2 b2 CZ

Therefore, these linear equations are parallel to each other and thus have no possible solutions. Hence, the pair
of linear equations is inconsistent.

(iii))2x+y—-6=0,4x-2y—-4=0

8 21 bl -1c¢_ —6_3

a, 4 2'bh, 2'c, 4 2

Since i?&ﬂ
2
Therefore, these linear equations are intersecting each other at one point and thus have only one possible

solution. Hence, the pair of linear equations is consistent.

2X+y—-6=0
y=6-2X
X 0|1 |2
Y l1e [4 |2
And 4x—-2y—-4=0
_4x-4
2
X 1 [2 |3
Y [0 |2 |4

Hence, the graphic representation is as follows.
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From the figure, it can be observed that these lines are intersecting each other at the only pointi.e., (2, 2) and it
is the solution for the given pair of equations.
(iv)2x -2y —-2=0,4x-4y-5=0

8 _2_1h _—21¢_2
a, 4 2'h, 4 2'c, 5
Since al_ﬂ;ti,

a2 b2 C2

Therefore, these linear equations are parallel to each other and thus have no possible solution. Hence, the pair of
linear equations is inconsistent.

6. Solve the following pair of linear equations by the substitution method

() x+y=14, x-y=4 (i) s—t =3, §+%=6
(iif) 3x—y=3, 9x-3y =9 (iv) 0.2x+0.3y =13, 0.4x+0.5y =2.3
(v) V2x+By =0, VBx—By=0 (vi)3—2)(—5_;/=_2,§+%=%
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Sol. (i) x+y=14 (1)
X—y=4 2
From (1), we obtain
x=14-y 3)
Substituting this value in equation (2), we obtain
(14-y)-y=4
14-2y=4
10=2y
y=5 (4)
Substituting this in equation (3), we obtain
x=9
S.X=9,y=5
(i) s-t=3 (1)
s t
3 + 5= 6 (2
From (1), we obtain
s=t+3 3
Substituting this value in equation (2), we obtain
t+3 t ¢
3 2
2t+6+3t=36
5t=30
t=6 4)
Substituting in equation (3), we obtain
s=9
.8=9,t=6
(iif) 3x—y=3 (1)
I9x—-3y=9 2
From (1), we obtain
y=3x-3 3
Substituting this value in equation (2), we obtain
9x—-3(3x—3)=9
9x-9x+9=9
9=9
This is always true.
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Hence, the given pair of equations has infinite possible solutions and the relation between these variables can
be given by

y=3x-3

Therefore, one of its possible solutions is x=1, y=0.

(iv) 0.2x+0.3y=13 (1)

0.4x+0.5y=23 2

From equation (1), we obtain

1.3-0.3y
=— 3
0.2 ®)
Substituting this value in equation (2), we obtain

o.4(wj+o.5y =2.3
0.2

2.6-0.6y+0.5y=23

2.6-23=0.1y

0.3=0.1y

y=3 (4)

Substituting this value in equation (3), we obtain
~1.3-0.3x3
02

SoX=2,y=3

(V) V2x+3y=0 (1)
J3x-By=0 @)
From equation (1), we obtain
)] @3)
2
Substituting this value in equation (2), we obtain

ﬁ(—%}—«@yﬂ

—T—Z\/_y 0

(e
y=0 (4)
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Substituting this value in equation (3), we obtain

x=0
-.x=0,y=0
3x by
(vi) ?—?——2 @
X y 13
37276 @
From equation (1), we obtain
9x-10y =-12
o -12+10y 3)
9
Substituting this value in equation (2), we obtain
-12+10y
9 .y.B
3 2 6
-12+10y +X _ 13
27 2 6
—24+20y+27y 13
54 "6
47y =117+24
47y =141
y=3 (4)

Substituting this value in equation (3), we obtain
-12+10x3 18
X=—-— == 2
9 9

Hence, x=2, y=3

7. Form the pair of linear equations for the following problems and find their solution by substitution method.
(i) The difference between two numbers is 26 and one number is three times the other.
Find them.
(ii) The larger of two supplementary angles exceeds the smaller by 18 degrees. Find them.
(iii) The coach of a cricket team buys 7 bats and 6 balls for Rs. 3800. Later, she buys 3 bats and 5 balls for Rs.
1750. Find the cost of each bat and each ball.
(iv) The taxi charges in a city consist of a fixed charge together with the charge for the distance covered. For a
distance of 10 km, the charge paid is Rs. 105 and for a journey of 15 km, the charge paid is Rs. 155. What are
the fixed charges and the charge per km? How much does a person have to pay for travelling a distance of

25 km?
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Sol.

(v) A fraction becomes %if 2 is added to both the numerator and the denominator.

If, 3 is added to both the numerator and the denominator it becomes % . Find the fraction.

(vi) Five years hence, the age of Jacob will be three times that of his son. Five years ago, Jacob’s age was seven
times that of his son. What are their present ages?

(i) Let the first number be x and the other number by y such that y > x. According to the given information,

y =3X 1)

y—Xx=26 )

On substituting the value of y from equation (1) into equation (2), we obtain 3x — x =26

x=13 (3)

Substituting this in equation (1), we obtain

y=39

Hence, the numbers are 13 and 39.

(ii) Let the larger angle be x and smaller angle be y.
We know that the sum of the measures of angles of a supplementary pair is always 180°.
According to the given information.

x+y=180° (1)

Xx—y=18° )

From (1), we obtain

x-180°-y  (3)

Substituting this in equation (2), we obtain

180° -y -y =18°

162° =2y

81° =y 4)

Putting this in equation (3), we obtain

x=180° —81°

=99°

Hence, the angles are =99° and 81°.

(iii) Let the cost of a bat and a ball be x and y respectively.
According to the given information,

7x+6y =3800 1)

3x+5y=1750 2
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From (1), we obtain
3800 - 7x
y=—7"— ®)
6
Substituting this value in equation (2), we obtain
3x+ 5(—38006_ 7Xj ~1750

ax+ 220 3% _ 1750
3 6

ax— 22X _1750- 250
6 3

18x—35x 5250 -9500

6 3
17x _ -4250
6 3
~17x =-8500
x =500 (4)

Substituting this in equation (3), we obtain
3800 -7 x500
y=———_—
6
_300
6
Hence, the cost of a bat is Rs. 500 and that of a ball is Rs. 50.

50

(iv) Let the fixed charge be Rs. x and per km charge be Rs. y
According to the given information,

x+10y =105 @
X+15y =155 (2)
From (3), we obtain

x=105-10y (3)

Substituting this in equation (2), we obtain
105-10y +15y =155

5y=50

y=10 (4)

Putting this in equation (3), we obtain
x=105-10x10

X=5
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Hence, fixed charge = Rs. 5
And per km charge = Rs. 10
Charge for 25 km = x + 25y
=5+250=Rs 255

(v) Let the fraction be X

y
According to the given information,
X+2 9
y+2 11
11x+22=9y+18
11x-9y=—4 )
x+3 5
y+3 6
6x+18=5y+15
6x—5y=-3 2
From equation (1), we obtain
—4+9y
TR B

Substituting this in equation (2), we obtain
6(—4+9yj_5y:_3

11
—24+54y -55y =-33
_y =_9
y=9 (4)
Substituting this in equation (3), we obtain
_ -4 +81 _7
11

Hence, the fraction is g

(vi) Let the age of Jacob be x and the age of this son be y.
According to the given information,

(x+5)=3(y+5)

x—3y=10 @

(x=5)=7(y-5)

X—7y=-30 (2)
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From (1), we obtain

x=3y+10

Substituting this value in equation (2), we obtain
3y+10-7y=-30

—4y=-40

y=10 (4)

Substituting this value in equation (3), we obtain
x=3x10+10

=40

Hence, the present age of Jacob is 40 years whereas the present age of his son is 10 years.

8. Solve the following pair of linear equations by the elimination method and the substitution method:
() x+y=5and2x-3y=4
(ii)3x+4y=10and 2x -2y =2
(iii)) 3x -5y —-4=0and x =2y +7
(iv) 5+ﬂ=—1 and x—1=3
2 3 3

Sol. (i) By elimination method

X+y=5 1)
2x -3y =4 2
Multiplying equation (1) by (2), we obtain
2x+2y=10 3
Subtracting equation (2) from equation (3), we obtain
5y=6
6

y=z¢ (4)
Substituting the value in equation (1), we obtain
X=5- s = e

5 5
x19,.6

5 5

By substitution method
From equation (1), we obtain

X=5-y ()

Putting this value in equation (2), we obtain
2(5—-y)-3y=4

—Sy=-6
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6
-
Substituting the value in equation (5), we obtain
‘o5 8_19
5 5
19 6
"5 775
(i) By elimination method
3x+4y =10 1)
2X -2y =2 2
Multiplying equation (2) by 2, we obtain
4dx -4y =4 3
Adding equation (1) and (3), we obtain
7x=14
X=2 4)
Substituting in equation (1), we obtain
6+4y=10
4y =4
y=1

Hence, x=2,y=1

By substitution method

From equation (2), we obtain

x=1+y (5)

Putting this value in equation (1), we obtain
31+y)+4y=10

Ty="7

y=1

Substituting the value in equation (5), we obtain
x=1+1=2

x=2,y=1

(iii) By elimination method

3x-5y-4=0 1)

Ox=2y+7

Ox—-2y—-7=0 2

Multiplying equation (1) by (3), we obtain
9x—-15y-12=0 (3)
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Subtracting equation (3) from equation (2), we obtain
13y=-5

i) X+2 1 and x-Y =3
273 3

-5
=— 4
=13 (4)
Substituting in equation (1), we obtain
3X+ 2 4=0
13

3X=4- 25
13
27
13
9
13
E ﬂ, y= =
13 13
By substitution method
From equation (1), we obtain
5y+4
Ty ©)
Putting this value in equation (2), we obtain

9(5y;4j—2y—7=o

3x

X

y=—E

Substituting the value in equation (5), we obtain

5(_5j +4
~\13
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(iv) By elimination method
X +Q

- =-1
2 3
X+4y=-—6 @
x—J=3
3
3Xx—y=9 @)
Subtracting equation (2) from equation (1), we obtain
5y=-15
y=-3 @)
Substituting this value in equation (1), we obtain
3X-12=-6
3x=6
X=2

Hence, x=2,y=-3
By substitution method
From equation (2), we obtain
y+9
== 5
3 (%)
Putting this value in equation (1), we obtain

y+9
4y =—6
[ 3 j+ y

5y=-15
Substituting the value in equation (5), we obtain
_=3+9
-3
=2,y=-3

=2

9. (i) For which values of a and b does the following pair of linear equations have an infinite number of solutions?
2Xx+3y =7
(@-b)x+(@+b)y=3a+b-2
(ii) For which value of k will the following pair of linear equations have no solution?
3x+y=1
k-1)x+(k-1Dy=2k+1
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Sol. (i) 2x+3y=7
(a—-b)x+(a+b)y—(3a+b—-2)=0
a 2 b 3 G _ —7 7
a, a-b'b atb'c, —(3a+b-2) (3a+b-2)
For infinitely many solutions,

a_b_6
a2 b2 C2
2 7
a-b 3a+b-2
6a+2b—-4=7a-7b
a-9%=-4 )
2 3
a-b a+b
2a+2b=3a-3b
a-5b=0 2
Subtracting (1) from (2), we obtain
db=4
b=1
Substituting this in equation (2), we obtain
a-5x1=0
a=>5

Hence, a=5and b = 1 are the values for which the given equations give infinitely many solutions.

(ii) 3x+y-1=0
(k-1 x+(k-1)y—2k-1=0

&4 3 b 1 ¢ -1 1
a, 2k-1'b, k-1'c, —2k-1 2k+1

For no solution a =E ¢i
a2 b2 CZ
3 1 1
= #
2k-1 k-1 2k+1
3 1
2k-1 k-1
3k -3=2k-1
k=2

Hence, for k = 2, the given equation has no solution.
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10. The ages of two friends Ani and Biju differ by 3 years. Ani’s father Dharam is twice as old as Ani and Biju is
twice as old as his sister Cathy. The ages of Cathy and Dharam differ by 30 years. Find the ages of Ani and
Biju.

Sol. The difference between the ages of Biju and Ani is 3 years. Either Biju is 3 years older than Ani or Ani is 3
years older than Biju. However, it is obvious that in both cases, Ani’s father’s age will be 30 years more than
that of Cathy’s age.

Let the age of Ani and Biju be x and years respectively.
Therefore, age of Ani’s father, Dharam =2x x =2x years

And age of Biju’s sister Cathy =% years

By using the information given in the question,
Case (1) When Ani is older than Biju by 3 years,
X—y=3 (1)

4x -y =60 (i)

Subtracting (i) from (ii), we obtain

3x=60-3=57
x=ﬂ=19
3

Therefore, age of Ani =19 years
And age of Biju =19 — 3 = 16 years
Case (1) When Biju is older than Ani
y—x=3 (i)

2x—Y =30
2

4x—y =60 (i)

Adding (i) and (ii), we obtain
3x=63

x=21

Therefore, age of Ani = 21 years
And age of Biju = 21 + 3 = 24 years.
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