Pair of Linear
Equations in Two
Variables
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(" OBIECTIVE Type Questions )

[ 1mark ]

Multiple Choice Questions

1.The pair of linear equations 37)( + %’:7 and
9% + 10y = 14 is
(a) consistent
(b) inconsistent
(c) consistent with one solution

(d) consistent with many solutions

[CBSE 2020] t A(0,10/3)

Ans. (b) inconsistent
Explanation:

For the given pair of equations, we have:

—_— >

9 32 1 01 2 3 4 5
a, 9 6
b 581
b2 10 6
Q.72 _1 /
c, 14 2 Y

Hence, the pair of equations represents two
a _ i et parallel lines.
9 bz 2 3. If a pair of linear equations is consistent, then

the lines will be:

Hence, the pair of equations is inconsistent. () parallel

2. Graphically, the pair of equations 6x — 3y + (b) always coincident
1(:1=y? and 2x - y + 9 = 0 represents two lines (©) intersecting or coincident
which are: (d) always intersecting [NCERT]

(a) intersecting at exactly one point.
(b) intersecting at exactly two points.
(c) coincident

Ans. (c) intersecting or coincident

Explanation: The conditions for a pair of linear
equations to be consistent are:

(d) parallel [CBSE 2013] o . . )
e Intersecting lines having unique solution,
Ans. (d) parallel a by
Explanation: The given equations are: ‘@ * by
6x-3y+10=0 () OR
Also,2x -y +9 =0 N0 e Coincident or dependent lines having

Table for 6x - 3y + 10 = 0, infinitely many solutions,

a2 ~ by T 2

X 0 =
3 4.The value of k for which the system of
y 10 0 linear equation x + 2y = 3,5x + ky + 7 =0 is
3 inconsistent is
Table for 2x -y +9 =0, 14 2
/ @ = b =
9 3 5
X 0 <
2 (© 5 (d 10
y 9 0 Ans. (d) 10

Mathematics Class X



Explanation: Explanation: We know that x = g is the
equation of a straight line parallel to the y-axis

The system of equations will be inconsistent if : e '
at a distance of ‘a’ from it.

Pl # — Again, y = b is the equation of a straight line
a9 »  © parallel to the x-axis at a distance of ‘b’ from it.
Here,a; = 1,b;=2,¢; = 3 So, the pair of equations x =aand y = b

graphically represents lines which are inter-

a=5by=k c3=-7 secting at (a, b) as shown below:

1 2 3
2 2.2 Y
5 k7 N
ie, when k=10 A
5.The value of k for which the system of y=>b ©.5) 1 ,@b
equations x + Yy - 4 = 0 and 2x + ky = 3, has < gu=b
no solution, is
(a) -2 (b) =2
(c) 3 d) 2 [CBSE 2020] e 5
Ans. (d) 2 0 (@.0)
Explanation: x + y — 4 = 0 and 2x + ky = 3 has s
no solution, when: 4
a _b g v
a, b, * c,
1 1 4
. y
kK 3 Y
- k=27 Hence, the two lines are intersecting at (a, b).
6. The pair of equations y = 0 and y = -7 has: 8.For which value(s) of p, will the lines

represented by the following pair of linear

a) one solution
@ equations be parallel:

(b) two solutions

o . 3x-y-5=0

(©) mﬁnltelg. many solutions 6x—2y—p=0

(d) no solution [NCERT] (a) all real values except 10
Ans. (d) no solution () 10

Explanation: We know that equation of the 5

form y = 'a’is a line parallel to the x-axis at a © 2

distance ‘a’ from it. @ 1

The given pair of equations are y = 0 and y = 2

-7 Ans. (a) all real values except 10

y = 0 is the equation of the x-axis and y = -7 [CBSE Marking Scheme 2019]

is the equation of the line parallel to the x-axis.

So, these two equations represent two parallel 9. If the lines given by 3x + 2ky = 2 and 2x + 5y +
1 = 0 are parallel, then the value of k is:

lines.
We know that parallel lines never intersect. So, (@) —% (b) %
there is no solution for these lines. 15 3
© 4 @ 5
7.The pair of equations x = a and y = b [CBSE 2015, 11, 10]
graphically represents lines which are: 15 T
Ans. ) —
(a) parallel 4

(b) intersecting at (b, ) Explanation: The given equation of lines are

(c) coincident 3x + 2ky =2
(d) intersecting at (a, b) [NCERT] and 2x+5y+1=0
Ans. (d) intersecting at (a, b) Comparing with aix + byy + ¢; = 0 and axx +

byy + ¢y = 0, we have

Pair of Linear Equation in Two Variables



10

Ans.

11

Ans.

01:3;b1=2k}C1:—2
ar=2,bp=51¢c=1

a_3.b_2k. a_-=2
a =2 by~ 52" 1
We know that the condition for parallel lines is
a _ b, a
a = b T o
3 2k
= 2 -5
= 15 = 4k
_ 15
= k = y)
Fork:%,
2% _30 _3 -2
5 720 2 1
15
Thus,k—T

The pair of equations, x = 0 and x = - 4 has
(a) a unique solution

(b) no solution

(c) infinitely many solution
(d) only solution (0, 0)

(b) no solution

[CBSE 2020]

Explanation:

Since the lines represented by the given
equations are parallel to each other, the pair of
equations has no solution.

y
N

N
N
Il
|
IN

One equation of a pair of dependent linear
equations is -5x + 7y = 2. The second equation
can be:

() 10x+ 14y +4=0
(b) -10x-14y +4=0
() -10x+ 14y +4=0
(d) 10x - 14y = -4

(d) 10x - 14y = -4

Explanation: In a pair of dependent linear
equation, one equation is just a multiple of
another equation. Thus, the second equation is

k(-5x+7y-2)=0

Putting k = 2, we get

= -10x+14y-4=0

On moving it to the other side, we get
= 10x-14y=-4

*. (D) option is correct.

Mathematics Class X

12. A pair of linear equations which has a unique

Ans.

solution x = 2, y = -3 is:

(@x+y=-1 and 2x-3y=-5

(b) 2x+ 5y =-11 and 4x+ 10y = -22

©2x-y=1 and 3x+2y=0

(dyx-4y-14=0 and 5x-y-13=0
[NCERT]

(d) x-4y-14=0 and S5x-y-13=0

Explanation: If x = 2 and y = -3 is a unique
solution of any pair of equation, then these
values must satisfy that pair of equations.

Putting the values in the equations for every
option and checking it -

For case (A):
The given equations are
X+y=-1
2x -3y =-5
Putting x = 2, y = -3 in the LHS of the equation

and

xX+y=-1,

2-3=-1=RHS

Putting x = 2, y = -3 in the LHS of the equation
2x - 3y = -5,

weget2x2-3x(-3)=4+9=13=-5=

RHS

Since x = 2, y = -3 is satisfying only one of the
two equations, option (A) is false.

we get

Now, for case (B):

It is a pair of dependent linear equations and
hence, has infinitely many solutions. (not a
unique solution)

Now, for case (C):
The given equations are
2x-y=1
3x+2y=0
Putting x = 2, y = -3 in the LHS of the equation

and

2x-y=1,
weget2x2-(-3)=4+3=7=1=RHS
Putting x = 2, y = -3 in the LHS of the equation
3x+ 2y =0,
weget3x2+2x(-3)=6-6=0=RHS

Since, x = 2, y = -3 is satisfying only one of the
two equations, option (C) is false.

Now, for case (D):

The given equations are
x—-4y-14 =0

and 5x-y-13 =0

Putting x = 2, y = -3 in the LHS of the equation
x-4y-14 =0,



13.

Ans.

14.

Ans.

weget?2-4x(-3)-14=2+12-14=0=
RHS

Putting x = 2, y = -3 in the LHS of the equation
5x-y-13=0,

weget5x2-(-3)-13=10+3-13=0=
RHS

Since x = 2, y = -3 is satisfying both the
equations, option (D) is true.

Hence x = 2, y = -3 is the unique solution for
these equations.

If x = a, y = b is the solution of the equations
x -y =2 and x + y = 4, then the values of a
and b respectively are:

(a) 3and 5 (b) 5and 3
(c) 3and 1 (d) -1 and -3

[CBSE 2010]
(c) 3and 1

Explanation: Since x = g, y = b is the solution
of the equations x —y = 2 and x + y = 4, these
values must satisfy the given pair of equations.

Putting the values in the equations, we have

a-b=2 ()
and a+b=4 (i)
Adding equations (i) and (ii), we get
20=6 or a=3
Putting the value of a in equation (i), we get
3+b=4 or b=1

Hence, option (C) is correct.

Aruna has only X 1 and X 2 coins with her.
If the total number of coins that she has is
50 and the amount of money with her is
R 75, then the number of X 1 and X 2 coins
respectively are:
(a) 35 and 15

(¢) 15 and 35

(b) 35 and 20

(d) 25 and 25
[NCERT]

(d) 25 and 25

Explanation: Let number of I 1 coins = x

and number of ¥ 2 coins = y.

It is given that,

Total number of coins = x + y = 50 ()

Also, amount of money with her
= (Number of R 1 coins x 1)
+ (Number of 2 coins x 2)

Now, by the given condition:

= x(1) +y(2) =75

= X+2y=75 (i)
On subtracting ea. (i) from eq. (i), we get

= K+2y-Kx+y) =(75-50)

= y=25
Putting y = 25 in eq. (), we get

x+25=50
= x =25
Hence, Aruna has 253 1 coins and 253 2

coins.

Fill in the Blanks/True False

Fill in the blanks/tables with suitable information or
answer whether True/False

15. The value of k for which pair of linear
equations 3x + 2y = -5 and x - ky = 2 has a
unique solution is ................... .

Ans. k= -2/3
Explanation: For unique solution
3

= ¢£:k¢—2/3
1 -«

16. The value of a so that the point (3, a), lies
on the line represented by 2x - 3y = 5 is

Explanation: Given (3, a) lieson 2x -3y =5
=2x3-30=5= 3a=6-5=1

=a==
3

17. The co-ordinate where the line x - y = 8 will
intersect Y-axis is ......cceeveeuenne. .

©-8

Explanation: At y-axis, x = 0

Ans.

0-y=8=y=-8
Point = (0, - 8)
18. The value of k for which the pair of linear

equations kx + 3y = k- 2 and 12x + ky = k
has no solution is .........cccc...... .

Ans. k=+6
Explanation: Since, pair of linear equations has
no solution
Then LS = 3 = k=2 ie.k’=36=k=2+6
12« k

19. The graphical representation of the pair of
equations x + 2y-4=00and 2x+4y-12=0
represents .........ceeeeene .

Ans. Parallel lines

Explanation: x + 2y -4 = 0 and 2x + 4y - 12
=0

Here — = E <
a9 2 b

Pair of Linear Equation in Two Variables



20.

Ans.

21

Ans.

22.

Ans.

c -4 1
1
and = =
c, -12 3
a b c
a -,
a, b2 c,

Therefore, lines are parallel or non-intersecting

1 2
Ifx+y=2qnd X + y - g thenx: ------------------- .
9
4
Explanation: x - y = 2 and ! = 2
X+y 5
xX-y =2 ()
5 y
X+y== (i
y=3 (i

Adding equations (i) and (i), we get

K-y +x+y = 2+§

2x = =X =

N | ©

9
4

The value of p for the following pair of linear
equations (p - 3)x + 3y = p; px + py = 12 have
infinitely many solutions is .................... .
p=6

Explanation: Given equations are
p-3)x+3y=pandpx +py =12

For infinitely many solution

p=3 _3_r

p T p 12
= p7_3:§omd§:£

p p p 12
= p-3=3andp?=236
= p=6andp=+6

Common value is 6
So, p=6
If x = a, y = b is the solution of the pair of

equation x -y = 2 and x + y = 4 then the
value of 3a + 4b is .....ccceuevennenen. .

13
Explanation: x-y =2 ()
xX+y=4 (i)
On adding (i) and (i), we get
2X=6= x=3
and putting x = 3'in (i),
3-y=2=y=1
3a+4b=3x+4y =3x3+4x1=13

Mathematics Class X

23.

Ans.

24.

Ans.

For the pair of equations
X+ 3y=-7
2x + 6y = 14

to have infinitely many solutions, the value
of A should be 1. Is this statement true? Give
reasons.

No, for no value of A will the given pair of
linear equations has infinitely many solutions.

The given pair of linear equations is
AX+3y+7=0
and2x + 6y - 14

Comparing with ai1x + b1y + ¢1 = 0 and
aox + boy + ¢o = 0, we have

01:7\.,b1=3,C1:7I
Gy =2,by=6,¢cy)=-14

= Aol and Al
2 2 2 2
= A= and A =-1

Since, A does not have a unique value so for
no value of A will the given pair of linear
equations have infinitely many solutions.

For all real values of ¢, the pair of equations
x-2y=8

5x-10y =c

have a unique solution. Justify whether it is
true or false. [NCERT]
False

The given pair of equations will not have a
unique solution for any value of c.

The given pair of linear equations is
x-2y-8=0

and5x-10y-c=0

Comparing with ayx + byy + ¢ = 0 and

aox + boy + ¢y = 0, we have

ap=1by=-2,¢,=-8

a,=5by=-10,¢y) =

a 1.b1 -2 1 ca -8_8

"c2 T —Cc ¢

C1 8 1

c2 T 40 T 5
when ¢ = 40



Thus, the given pair of linear equations will
have infinitely many solutions for ¢ = 40.

Also, when ¢ = 40

a _ b , a

a ~ b T o
Thus, the given pair of linear equations will
have no solution for ¢ = 40.

Hence, for any value of ¢, the system of linear
equations does not have a unique solution.

Very short Questions

25. Write the relationship between the
coeffcients, if the following p air of equations
are inconsistent.
ax+by+c=0; ax+by+c =0.

Ans. The required relationship is:

b_c

a_>o

a b c'

26. The line represented by x = 7 is parallel to the
x-axis. Justify whether the statement is true
or not. [NCERT]

Ans. False

The line represented by x = 7 is not parallel to
the x-axis.

Explanation: The line represented by x = 7 is

of the form x = a. The graph of the equation is
a line parallel to the y-axis and perpendicular
to the x-axis.

Y
A A
x=7
X'€ > X
0 (7.0)
v v
¥

Hence, the given statement is not true.

27. When will the system kx -y = 2 and 6x - 2y =

3 has a unique solution only? [Diksha]
Ans. A pair of linear pair has unique solution only

when,

@, b

an bg

k -1

Then, 5%
So, k # 3.

28. Find the solution of x + y = 3 and 7x + 6y = 2.
Ans. x + y=3 gives, y=3-x ()
So, 7x+6y=2 gives 7x+6(B-x)=2
= 7x+18-6x=2
ie. x=-16
From (i), y=3+16=19
Thus, x = =16 and y = 19 is the required
solution.

(" SHORT ANSWER (SA-I) Type Questions )

[ 2 marks |

29. Find the value(s) of k for which the pair of
kx+2y=3
equations 3x + 6y =10 has a unique solution.

[CBSE 2019]
Ans. Given: pair of equation is kx + 2y = 3
3x+ 6y =10
For a unique solution, 9 # bi
a, b
Here,a; =k by =2
ay = 3,b=6

w| =~
DN

+

k+1

Hence, the pair of equation has a unique
solution for all real values of k except 1.

30. The larger of two supplementary angles
exceeds the smaller by 18°. Find the angles.

[CBSE 2019]

Ans. Let, the smaller angle be X and the larger angle

be'y.
According to the given conditions:
y=x+18°
or -x+y=18° (i)
and X+y=18° (D)

(Sum of the supplementary angles is 180°)

Now, on adding equation (i) and (i), we get:

-x+y=18°
x+y=180°
2y =198

Pair of Linear Equation in Two Variables



= y=99°
Put the value of y in equation (i), we get
-x+99 =18°
= x =99 -18°
=81°

Hence, the two supplementary angles are 81°
and 99°.

31.In a AABC, ZA = x°, /B = 3x° and ZC = y°. If

3y° - 5x° = 30° prove that the triangle is right
angled. [Diksha]

Ans. We know that,

ZA + £B + £C=180°

[Sum of interior angles of triangle ABC is
1807

= X+ 3x+y=180°
= 4x + y=180° (i)
and 3y - 5x=30 [Given] ..(ii)

Multiply equation (i) by 3
12x + 3y = 540°
Subtracting (i) from (jii), we get
17x=510
x=30°
Putting value of x in equation (i), we get
4 x 30° +y=180°

(i)

y=60°
. ZA = 30°
/B =3 x30°=90°
And £C = 60°

Hence, AABC is right angled triangle at B.

32. Find c if the system of equations cx + 3y +

(3-¢)=0; 12x + cy - ¢ = 0 has infinitely many
solutions? [CBSE 2019]

Ans. Given equation is:

x+3y+@B-0=0
12x+cy-c=0

Condition for equations to have infinitely many
solutions is:

b a

a b, G

Here, ap=c¢b;=3c1=3-¢
a,=12,by=ccr=-c
c 3 _ 3-c¢
12 c -C
= c?=36= c=6o0orc=-6 ()
Also, -3c=3c-¢?
= c=6orc=0 (i)

From (i) and (i), we get, c = 6.

Hence, the value of ¢ = 6.

Mathematics Class X

33. In the figure, ABCD is a rectangle. Find the

Ans.

34

values of x and y. [CBSE 2018]

D X+y C

14 cm

A 30 cm B
Given: ABCD is a rectangle
D X+y c

14 cm

A 30 cm B

and AB =30 cm
BC=x-y
CD=x+y
DA =14 cm
But the opposite sides of rectangle are equal.
AB = CD
x+y=30 N(0)
and BC = AD
x-y=14 (i)
On adding the equation (i) and (i), we get:
x+y=30
x-y=14
T 2x=44
=  x=22
If' we put the value of x in equation (i), we get:
22 +y =30
= y=28

Hence, the value of x" and 'y' are 22 and 8,
respectively.

For what value of k, does the system of linear
equations

2x+3y=7
k-1 x+k+2y=3k
have an infinite number of solutions ?
[CBSE 2019]

Ans. The given system of linear equation is :

2x+3y=7
k-=Dx+ (k+ 2y =3k
For infinitely many solutions:
b ¢

Cll by
b, ~ ¢,

a
0122,b1=3,C1=7
anday =(k-1), by =(k+2),co =3k
2 3 7
. - _

k=1  k+2 3k



= 2k +2)=3k-1):;3Bk=7k+2)
= 2k -3k=-3-4,9%-7k=14
= k=7k=7

Hence, the value of kis 7.

35. If 2x + y = 23 and 4x - y = 19, find the values

of 5y - 2x and & - 2. [NCERT]
Ans. The given equations are
2x+y =23 R(0)
4x-y =19 (i)
On adding both equations, we get
= 6x =42
= x=7
Putting the value of x in eq. (i), we get
= 2(7) +y =23
= y=23-14
= y=9
We have 5y - 2x =509) -27)
=45-14
=31
and % -2= % -2
__2
-7

Hence, the values of (5y — 2x) and % -2 are
31 and —% respectively.

36. Write an equation for a line passing through
the point representing solution of the pair of
linear equations x + y = 2 and 2x - y = 1. How

many such lines can we find? [NCERT]
Ans. The given equations are

X+y=2 ()

2x-y=1 (D)

Adding eq. (i) and (i), we have
3x=3 = x=1
Substituting x = 1 in eq. (i), we have
y=1
So, the solution is x = 1 and y = 1 and the
point that represents the solution is (1, 1).

We also know that an infinite number of lines
can pass through a given point, say (1, 1).

Hence, infinite lines can pass through the
intersection point of the linear equations

x+y=2and 2x-y =1ie, PE(L, 1).

1
37. A fraction becomes 4 when 1 is subtracted
1
from the numerator and it becomes 4
when 8 is added to its denominator. Find the
fraction. [CBSE 2020]

Ans. Let the fraction be %

Then, according to the question,

a—1:1nda 1

b 4 b+8 4
= 3a-b=3and4a-b=8
On solving these equations, we get:

a=5b=12

So, the fraction is %

38. In the figure, ABCDE is a pentagon with BE||CD
and BC||DE. BC is perpendicular to CD. AB = 5
cm, AE=5cm,BE=7 cm, BC = x - y and
CD = x + y. If the perimeter of ABCDE is 27
cm. Find the value of x and y, given x, y = 0.

[CBSE 2019]
A

C D
Ans. x+y=7and 2x -y +x+y+5+5=27
Ox+y=7and3x-y=17

Solving, we get, x=6andy =1
[CBSE Marking Scheme 2019]

( SHORT ANSWER (SA-IlI) Type Questions )

[ 3 marks |

39. For which value(s) of A do the pair of linear
equations Ax + y = 22 and x + Ay =1 have:

(A) no solution?
(B) infinitely many solutions?

(C) a unique solution? [NCERT]

Ans.
The given pair of linear equations is
AX + Y- A2=0
and x+y-1=0

Pair of Linear Equation in Two Variables



Comparing with aix + b1y + ¢1 = 0 and Ans. The given pair of linear equations is

axx + boy + ¢p = 0, we have x+2y=1
2,
ap=Aby=10¢ =27 and (@-bx+@+by=a+b-2
ar=1by=X ¢y =-1; x+2y-1=0
ﬂ_x_ﬁ_llg_—_ﬁ_l_z and(@-b)x+(@+by-(a+b-2)=0
R A e T Comparing with aix + byy + ¢1 = 0 and
(A) For no solution aox + byy + ¢ = 0, we have
ﬂ_ﬂ cL 01:1,b1=2,C1:—1
@~ h T ay=(a-b.by=(@+b).cy=-(a+b-2
) 2= by=(a+b)cy=a+ )
&zlik— a__1 b __2 .
1 A 1 a - a-b' by a+b
o1 g A a__ -1 1
1 an Ii 1 2~ —(@+b-2) “a+b-2
22-1=0 and 222 For infinitely many solutions,
_ 2 a_ b _a
A-Dr+1)=0 and A -2) =0 @ = -
A-DAr+1)=0 and AA-1) =0 1 2 1
A=1-1 and A=01 = a-b T a+b T a+b-2
Here, we take only A = — Taking the first two parts
Hence for A = -1, the pair of linear 1 _ 2
. i : a-b a+b
quations has no solution.
(B) For infinitely many solutions, = a+b=2(a-b
a_b _a = 2a-a=2b+b
@ = b @ = a=3b -0
2
A _ 1 _ A Taking the last two parts,
1 A 1 9 1
A1 A A2 a+b ~ a+b-2
— =— oand - =
, 1 A 12 1 = 2(@+b-2)=(a+b)
17"_1:8 an: X:g = 2a+2b-4=a+b
- 1) = =
0.- D+ 1) ond  (*-) = a+b=4 (D)
A-Dr+1)=0 and AMA-1)=0 5 N e of  f
%=1 -1 and n=01 utting the value of a from eq. (i) in eq. (i), we get
A = 1 satisfies both the equations. = 3b+b=4
Hence, for A = 1, the pair of linear equations = 4b =4
has infinitely many solutions. = b=1
(©) For a unique solution, Putting the value of b in eq. (i), we get
a, % a=31)=3
k 1 The values (a, b) = (3, 1) satisfies all the parts.
) 1 8 Hence, the required values of a and b are 3
A-120 and 1 respectively for which the given pair of
A-Dr+1)=0 linear equations has infinitely many solutions.
r=l-1 41. Write a pair of linear equations which has the
Hence, for all real values of A except =1, unique solution x = -1, y =3. How many such
thf given pair of equations has a unique pairs can you write? [NCERT]
solution.
Ans. We know that the condition for the pair of
40. For which values of a and b will the following system to have a unique solution is
pair of linear equations have infinitely many a b1
solutions? a * b
x+2y=1 Let the equations be

(@-b)x+(@+byy=a+b-2
[CBSE 2013, 11]

ax+by+cy =0

aoXx + by +cy =0

Mathematics Class X
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[tis given that x = =1 and y = 3 is the unique
solution of these two equations, then it must
satisfy the above equations.

= a-1) +b1(3) +c1 =0

= -ay+3by+c1=0 ()

and ay(-1)+by(3)+c, =0

= —ap+3by+cy=0 (i)

The restricted values of aq, a, and by, b, are
only

ai b1

& =B i)
So, all the real values of aq, ay, by, by except
those which satisfy eq. (i) and satisfy eaq. (i),
and eq. (i) will have the solution x = -1 and y
=3

Hence, infinitely many pairs of linear equations
are possible.

. Solve the pair of equations:
2,311,244
Xy X Yy

Hence, find the value of 5x - 3y.
[CBSE 2020]

Ans. Given equations are

2 3
_+_ —
A
5 4

;—g =-7 (i)

11 (i)

and

Eqg () x 5 and eq (i) x 2 give

10 15
—+— =55 (i)
X Yy
10 8
and ——— =-14 (V)
X Yy

On subtracting eq (iv) from eq (iii), we have:

23
— =69
y

_1
473

On substituting this value y = % in eq (i), we have:

2+9 =11
X
ie., z =2
X
or x=1

Thus, x=1,y= % is the required solution.

Hence, 5x -3y = 5(1)_3(1) =5-1=4
3

43. Find the solution of the pair of equations
%+%— 1 =0 and %: 15. Hence, find A,
ify=2x+5. [NCERT]

Ans. The given pair of equations is
i+g_ =0
10 5
= Xx+2y-10=0
= X+ 2y=10 (i)
X Y
4= =
and S 15
= 3x + 4y -360=0
= 3x + 4y = 360 (i)

44

Multiplying ea. (i) by 2 and subtracting it from
eq. (i), we get

Bx + 4y) - (2x + 4y) = 360 - 20
= x = 340

Putting the value of x in eq. (i), we get

340 + 2y =10
= 2y =-330
= y=-165

It is given that y=rx+5

Putting the values of x and y in the above
equation, we get

y=wx+5
= -165=2A(340) + 5
= -A(340)=5+ 165
= -A(340)= 170
-170 -1
- *=T340 T2

Hence, the solution of the pair of equations is
x = 340, y = -165 and the required value
o -1
of Lis PR
. By the graphical method, find whether the
following pairs of equations are consistent or
not. If consistent, solve them.

A 3x+y+4=0and 6x-2y+4=0
(B) x-2y=6and3x-6y =0

C)x+y=3and3x+3y=9 [CBSE 2014]

Pair of Linear Equation in Two Variables



Ans. (A) 3x+y+4=0and 6x-2y+4=0

The given pair of equations is

3x+y+4=0

and 6x-2y+4=0

In 3x+y+4=0
y=-4-3x

When x =0, theny = -4
When x = -1, theny = -1
When x = -2, theny = 2

X 0 -1 -2
y -4 -1 2
And 6x-2y+4=0
y=3x+2

When x =0, theny = 2
When x = - 1theny = -1
When x=1,theny =5

X 0 -1 1
y 2 -1 5

Plotting the points B(0, —4) and A(-2, 2), we
get the straight line AB.

Plotting the points Q(0, 2) and P(1, 5) we
get the straight line PQ.

The lines AB and PQ intersect at C(-1, -1).

Y

01 234567 8

B(0.-4)

Thus, the pair of equations is consistent and
has solution x = -1,y = -1.

B) x-2y=6and 3x-6y =0
The given pair of equations is
x-2y=6 and 3x-6y =0
x-2y=6

Mathematics Class X

0 6
-3 0
and 3x-6y=0
X 0 2
y 0 1

Plotting the points A(O, -3) & B(6, 0), we get
line AB.

Again plotting the points P(0, 0) & Q(2, 1)
we get line PQ.

Since, the lines are parallel, the pair of
equations is inconsistent.

© x+y=3and3x+3y=9

The given pair of equations is
x+y=3and 3x+3y=9

Now, X+y=3
= y=3-x
Ifx=0theny =3
Ifx=3theny=0
Ifx=2theny=1

X 0 3 2

y
and 3x+3y=9

. CE-T)

3

Ifx=0theny=3
ifx=1theny=2
if x=3,theny =0.

X 0 1

y 3 2
Plotting the points A(O, 3) and B(3, 0), we
get the line AB.

Again, plotting the points A(O, 3) and D(1, 2)
and B(3, 0), we get the line ADB.



45.

Ans.

46

Ans.

6 -5-4 -3 -2 -1

Since, the two lines are coincident, the pair
of equations is consistent with infinitely
many solutions.

The present age of a father is three years
more than three times the age of his son.
Three years hence the father's age will be
10 years more than twice the age of the son.
Determine their present ages. [CBSE 2020]

Let X' (in years) be the present age of the father
and 'y’ (in years) be the present age of the son.
Then, according to the given question:

x=3y+3orx-3y=3 ()
After 3 years,
Father's age = x + 3, sonsage =y + 3
Xx+3=2@uy+3)+10
x-2y=13
On solving the two equations, we get:
y =10, and x = 33.

Thus, the father's present age is 33 years and
the son's present age is 10 years

and

or

(i)

Taxi charges in a city consist of fixed charges
and the remaining charges depend upon the
distance travelled. For a journey of 10 km,
the charge paid is ¥ 75 and for a journey of
15 km, the charge paid is ¥ 110. Find the the
fixed charge and charges per km. Also, find
the charges of covering a distance of 35 km.
[CBSE 2020]

Let the fixed charge be ¥ x and charges for per
kmbe% y.

As per the question,
x+ 10y =75and x + 15y = 110
On solving the two equations, we get

x=5y=7

47

Ans.

48

Ans.

49

Thus, the fixed charge is¥ 5 and the charge per
kmis¥ 7.

Hence, charge for 35 km is ¥ [5 + 35(7)] ie, X
250.

A man can row a boat downstream 20 km in
2 hours and upstream 4 km in 2 hours. Find
his speed of rowing in still water. Also find the
speed of the stream. [CBSE 2020]

Let the speed of the stream be x km/h; and the
speed of rowing in still water be 'y’ km/h.

Then, the speed of rowing in the downstream
is 'x + y km/h.
And the speed of rowing in the upstream is ‘y
-x"km/h
As per the question:
4
y-—-X

:20ndi:2
y-—-Xx

=x+y=10andy-x=2
On solving the two equations, we get:
x=4andy=6

Thus, the speed of rowing in still water is 6km/h,
and the speed of the stream is 4 km/hr.

The angles of a triangle are x, y and 40° The
difference between the two angles x and y is
30°. Find x and y. [NCERT]
It is given that x, y and 40° are the angles of a
triangle.
We know that the sum of all the angles of a
triangle is 180°
x+y+40=180

X +y= 140 ()
Also, it is given that the difference of angles x
and yis

=
=

x-y=30
Adding eq. (i) and (i), we get
xX+y)+Kx-y =140+ 30

N0)

= 2x=170

= x =85

Putting the value of x in eq. (i), we get

= 85 +y=140

= y=140-85
y=55

Hence, the required values of x and y are
85° and 55° respectively.

Determine graphically the coordinates of the
vertices of a triangle, the equations of whose
sides are given by 2y - x = 8, 5y - x = 14 and
y-2x=1. [CBSE 2020]

Pair of Linear Equation in Two Variables
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50.

Ans.

51.

Ans.

2y —x=8 S5y -x=14 y-2x=1
x |02 x|1]|6 x |01
y|4]5 y[3]4] y|1]3

|
~ T

IS B
—4—3—2—10\1,123456

S
7

Vertices of AMABC are A (-4, 2), B (1, 3) and C (2, 5)

A part of monthly hostel charges in a college
hostel are fixed and the remaining depends
on the number of days one has their meals
in the mess. When a student A takes food for
25 days, he has to pay T 4,500, whereas a
student B who takes food for 30 days has to
pay X 5,200. Find the fixed charges per month
and the cost of food per day.  [CBSE 2019]

Let, the fixed charge per student =¥ x
Cost of food per day per student =% y
According to the given condition,
x + 25y = 4500 0)
x + 30y = 5200 (i)
On subtracting equation (i) from equation (i),
we get

x + 30y = 5200
x + 25y = 4500
5y =700
= l__/ = ? = 140

Put the value of y in equation (i), we get:
X+ 25 x 140 = 4500

=  x+ 3500 =4500

= x = 1000

Hence, the fixed charge per student is ¥ 1,000
and cost of food per day is T 140.

There are some students in two examination
halls A and B. To make the number of students
equal in each hall, 10 students are sent from
A to B. But, if 20 students are sent from B to A,
the number of students in A becomes double
the number of students in B. Find the number
of students in the two halls. [NCERT]

Let the number of students in hall A and B be
x and y respectively.

Mathematics Class X
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Ans.

53

Ans.

By the given condition, to make the number of
students equal in each hall, 10 students are
sent from A to B

= x-10=y+10
= x-y =20 ()

Also, it is given that if 20 students are sent
from B to A, the number of students in A
becomes double the number of students in B

= (x +20) =2y - 20)

X -2y =-60
Subtracting eq. (i) from eq. (i), we get
X -y) - (x-2y) = 20 - (-60)

i)

= y =80

Putting the value of y in eq. (i), we get
x-80=20

= x =100

Hence, 100 students are in hall A and 80
students are in hall B.
In a competitive examination, one mark is

awarded for each correct answer, while %
mark is deducted for every wrong answer.
Rahul answered 120 questions and got 90
marks. How many questions did he answer
correctly? [CBSE 2011]

Let x be the number of correct answers,

Then, marks awarded for correct answer = x
x1 =x

Total no. of questions attempted = 120
Number of wrong answers = (120 - x)

Marks deducted for wrong answers

1 120-x

= (120 - x) Xy =Tty

Total marks awarded to Rahul = 90
120-
- x—[ . X] =90
= X+2-60 =90
3x

= 5 = 150

_150x2
= X= T3
= x =100

Hence, Rahul answered 100 questions
correctly.

A father’s age is three times the sum of the
ages of his children. After 5 years, his age will
be two times the sum of their ages. Find the
present age of the father. [CBSE 2019]

Let the sum of the ages of two children be x
years and father's age be 'y years.

According to the given condition:



54.

Ans.

y =3x
or y-3x=0 ()
After 5 years:

Father's age = (y + 5) years
Sum of the ages of children = (x + 5 + 5) years.
Then, y+5=2x+10)
or y—-2x-15=0 (i)

On subtracting equation (i) from equation (i), we get:

y-2x-15=0
y-3x =0
-+

x-15=0
x =15

If' we put the value of x in equation (i), we get
y-3x15=0
= y =45

Hence, the present age of the father is 45 years.
Solve the following system of equations:

21 47
7+7 =110
%+271 =162, x,y=0

1 1
Let; =aand D] =b
= 2la+47b =110 and 47a + 21b = 162

Adding and subtracting the two equations, we
get

a+b=4anda-b=2
Solving the above two equations, we get
a=3andb=1

[CBSE Marking Scheme 2019]

55. The sum of reciprocals of a child’s age (in

Ans.

years) 3 years ago and 5 years from now is %

Find his present age.

Let the present age of the child (in years) be x.
Then,

(x+5+x-=-3) 1

(x = 3)(x + 5) 3
= 32x+2) =(x-3)x+5)
= 6x+ 6 =x%+2x-15
= x> -4x-21=0

= x-7)x+3)=0
= x-7=0 or x+3=0
= x=7 or x=-3

(x = -3 is a not possible)

Thus, her present age is 7 years.

56. A man wished to give ¥ 12 to each person

Ans.

57.

Ans. (A)

and found that he fell short of ¥ 6 when he
wanted to give to all the persons present.
He, therefore, distributed ¥ 9 to each person
and found that ¥ 9 were left over. How much
money did he have and how many persons

were there? [Dikshal]
Let, number of persons = x
Money share per person =y
Therefore, total money =X xy
According to the question,
12xx=xy +6
12x -6 =xy ()
and Ix =xy-9
Ix +9 =xy (D)
Equating (i) and (i), we get
12x-6=9x+9
3x =15

Put the value of x in equation (i). Then
12x5-6=xxy

= xy =54

So, he have X 54 and there were 5 persons.

A computer animation below shows a cat
moving in a straight line.

Its height, h metres, above the ground, is
given by 8s - 3h = -9, where s is the time in
seconds after it starts moving. In the same
animation, a mouse starts to move at the
same time as the cat and its movement is
given by -3s + h = 1.

(Intersection
point)

(A) Draw the graph of the two equations on
the same sheet of graph paper;

(B) Will the mouse be able to catch the cat?

(C) If yes, after how much time and at what
height?

-3s+h=1
3s-3h=-9

Pair of Linear Equation in Two Variables



height (m)
/

22
200
18
16
14
12
10

8
6
4
2

)

1 2 4 6

8

h 3 11 19
(6,19)
(3,11)
2.7)
.4
> time (s)
10 12

(B) Yes, if find the several values of the variables s and h for cat as well as mouse, then the same values of
s and h show their intersection point. It mean that the cat will definitely catch the mouse.

(C) As mentioned in above statement, the intersection point defines their time and height. Hence, after 6
seconds at a height of 19 m, the cat will catch the mouse.

After 6 seconds at a height of 19 m.

58. Find the solution of the pair of equations :

3 8 1 2
—+—=-1,-"—"=2,xy#0
X y X y

[CBSE 2019]

Ans. Given, pair of equation is—

3 8 '
” g =-1 ()
1 2 9 ;
Xy = (i)

If we multiply equation (i) by 3 and subtract it
from equation (i), we get

3 8
- - =_1
X Yy
3 6
7_7:6
X Yy
—_ + —_
14
— —-_7
y
= y=-2

Put the value of y = — 2 in equation (i), we get

§+(§) _ 1
X -2

Mathematics Class X

=-1+4

x | w

= x=1
Hence, the value of x and y are 1 and - 2
respectively.

59. Ratio between the girls and boys in a class

Ans.

of 40 students is 2 : 3. Five new students
joined the class. How many of them must be
boys so that the ratio between girls and boys
becomes 4 : 5? [Diksha]

Let number of girls = 2x
and  number of boys = 3x
Total students, 2x + 3x = 40
x=8
So,  number of girlls=2 x 8 =16
and number of boys= 3 x 8 = 24

Let out of 5 students, y denotes humber of
boys.

Then, number of girls=5 -y

According to question,
16+5-y
521 -y) =424 +y)
105-5y=96 + 4y

4
5
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Ans.

61.

Ans.

63.

9y =105-96 According to the question,

9y=9 10y +x) = 4x + y)
y=1 = 10y + x = 4x + 4y
So, there must be one boy among five new = 6y -3x=0
students. =  —x+2y=0
Sumit is 3 times as old as his son. Five years = X=2y -(0)
later, he shall be two and a half times as old and 10y + x = 3xy

as his son. How old is Sumit at present ? 10y +2y=3x2yxy [from (i)]

[CBSE 2019] = 12y = 6y2
Let the present age of Sumit's son be x" years N y=2
and the present age of Sumit be 'y’ years. Y= 4
According to the given conditions: Hence, the number is 24.
=3

J=x ' 62. A and B each has a certain number of
or -3x+y=0 =) mangoes. A says to B, “If you give 30 of your
Five years later: mangoes, | will have twice as many as left
Sumit's son's age = (x + 5) years with you.” B replies “If you give me 10, | will

have thrice as many as left with you”. How

Sumits age = (y + 5) years many mangoes does each have? [Dikshal]

y+95= 2%(x +5) Ans.
Let number of mangoes with A be x.
= 2+ 5) =5k +3) Number of mangoes with B be y.
= 2y +10=5x+ 25

According to the question,
= -5x+2y=15 (i)

If' we multiply equation (i) by 2 and subtract the
equation (i) from (i), we get

x+30=2(y-30)
x+30=2y-60

—6x+2y=0 x -2y =-90 ()

—5x+2y=15 and y+ 10 =3(x-10)

+ - - y+10=3x-30

-x=-15 3x-y =40 (i)
or x=15 Multiplying equation (i) by 2 and subtracting
If we put the value of x in equation (i), we get from equation (), we get
-3x15+y=0 -5x =-170
= y=45 X =34
Hence, Sumit's present age is 45 years and Putting x = 34 in equation (i), we get
Sumit's son’s present age is 15 years. 34~ 2y = -90
A two digit number is 4 times the sum of the -2y =-90-34
digits. It is also equal to 3 times the product _ oy =-124
of the digits. Find the number. [CBSE 2016]
Let the digit at unit's place be x and at ten's y =62
place be 'y" So, number of mangoes with A are 34 and
Then, the number is 10y + x number of mangoes with B are 62.
CLONG ANSWER Type Questions )
[ 4 marks ]

Determine, algebraically, the vertices of the Ans. The given equation of lines are:
triangle formed by the lines -y =3 0
3x-y=3, 2 -3y =2 (i)
2x -3y =2 and -8
X+2y=8 [NCERT] X+ Y= -

Pair of Linear Equation in Two Variables



Let lines (i), (i) and (iii) represent the side of a respectively. Then,
AABC ie, AB, BC and CA respectively. 1 1

4= 1 )
On solving lines (i) and (i), we will get the X * y - ED) -
intersection point B.
Multiplying eq. (i) by 3 and then subtracting eq. and 4 + 9 -1 (i)
(i), we get Xy 12
=Ox-3y)-(2x-3y)=9-2 1 1
let = =uand — =v
= /x=7 X y
= x=1 1
i ) ) U+vs= —
Putting the value of x in eq. (i), we get 12 (i)
= 3x1-y=3
and 4u +9v = 1
Hence, the coordinate of point or vertex B is If we multiply equation (i) by 4 and subtract it
(1.0). from (iv)
On solving lines (i) and (iii), we will get the 1
intersection point C. 4u +4v = 3
Multiplying eq. (i) by 2 and then subtracting
eq. (i), we get 4y + 9y = 1
(2x + 4y) - (2x-3y) = 16 - 2 2
= 7y =14 i
= y=2 6
Putting the value of y in eq. (iii), we get V= 1
= x+2(2)=8 30
= x=4 1
and u= —
Hence, the coordinate of point or vertex C is 20
4, 2). x =20,y =30
On solving lines (iii) and (i), we will get the Thus, the pipe with diameter d takes 20 hours
intersecting point A. and the pipe with diamer d; takes 30 hours to
Multiplying eq. (i) by 2 and then adding eq. (iii), fill the pool alone.

we get

65. Draw the graphs of the equations x = 3,
Bx-2y) + (x+2y) =6 +8

x=5and 2x - y - 4 = 0. Also, find the area

= 7x =14 of the quadrilateral formed by the lines and
- x=9 the x-axis. [NCERT]
Putting the value of x in eq. (), we get Ans. The given equation of the lines are
- 3x2-y=3 x=3 x=5 and 2x-y-4=0
- y=3 For line,
Hence, the coordinate of point or vertex A is x-y-4=0
(2, 3). = y=2x-4
Hence, the vertices of the AABC formed by the Ifx=0, y=-4
given lines are A (2, 3), B(1, 0) and C (4, 2). Fx=2 y=0
64. It can take 12 hours to fill a swimming pool If x = 4, y=4
using two pipes. If the pipe of larger diameter
is used for four hours and the pipe of smaller X 0 2 4
diameter for 9 hours, only half of the pool can y 4 0 4
be filled. How long would it take for each pipe A
to fill the pool separately ? [CBSE 2020] Plotting x = 3 and x = 5 and 2x - y-4 =0,

we obtain three lines |, Il and Ill respectively,
forming a quadrilateral ABCD with the X-axis
as shown below:

Ans. Let two pipes A and B of diameter d; and d,
(d1 > dy) take x and y hours to fill the pool,
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8
; A /‘
6 o v CE.6)
5 x /
4 /
)
3
2 D (3, 1)
oo/ [AG0)BEG0)
} } t ——+—>X
4% 67 8
A4 v

From the graph, we get,
AB=0OB-0OA=5-3=2
AD =2
BC=6

We know that the quadrilateral ABCD is a

trapezium.

Area of Quadrilateral ABCD

x (distance between parallel lines)
x (sum of parallel sides)

x (AB) x (AD + BO)

N

N N

x 2 x (2 + 6)

= 8 sq. units
Hence, the area of the required quadrilateral is
8 square units.

Ankita travels 14 km to her home partly by
rickshaw and partly by bus. She takes half
an hour if she travels 2 km by rickshaw and
the remaining distance by bus. On the other
hand, if she travels 4 km by rickshaw and
the remaining distance by bus, she takes 9
minutes longer. Find the speed of the rickshaw
and of the bus. [CBSE 2013, 11]

Let the speed of the rickshaw and the bus be
x km/hr and y km/hr, respectively.

We know that

_ distance
speed = time
. _ distance
and time = “speed

Case I:
Time taken by Ankita to travel 2 km by
rickshaw,

tlz%hl’

Remaining distance = 14 - 2 = 12 km

Time taken by Ankita to travel remaining
distance, ie, 12 km by bus,

[tis given that:

Total time taken by rickshaw and bus = % hr

= 1+t = %

2 .12 1 »
= xt 7y =2 ()
Case lI:

Time taken by Ankita to travel 4 km by
rickshaw,
t3 = % hr
Remaining distance = 14 - 4 = 10 km
Time taken by Ankita to travel remaining
distance ie, 10 km by bus,
ty = % hr
[tis given that:
Total time taken by rickshaw and bus
1.9
- (3+e0) r
1.3
- (3+50) hr
3+ts = a 3 b hr
4. % — 13/20 (i
1 1
Let 5 =uand y =V
Then eq. (i) and (i) become
2u+12v = % (i)
4u + 10v = % (iv)

Multiplying eq. (i) by 2 and then subtracting
eq. (iv), we get

(4u+24v) - (4u+ 10v)=1 - %
= 14v = 27—0
= V= 40
Putting the value of v in eq. (iii),
= 2u + 12(%) = %
2

= 2u = ﬁ

_ 1
= Y=10
- x= L 10 kmjhr
= y=1 =40 kmr

Hence, the speed of the rickshaw is 10 km/hr
and the speed of bus is 40 km/hr.

Pair of Linear Equation in Two Variables



67. A motorboat can travel 30 km upstream and

Ans.

28 km downstream in 7 hrs. It can travel 21
km upstream and return in 5 hrs. Find the
speed of the boat in still water and the speed
of the stream. [CBSE 2019, 17, 12]

Let, the speed of the boat in still water = x km/hr

the speed of the stream =y km/hr

.. The speed of the motorboat upstream = (x
- y) km/hr

And the speed of the motorboat downstream

= (x + y) km/hr

Case I:

distance

time = speed

We know that

Time taken by motorboat to travel 30 km
upstream,

ty = hrs

30
X-y
Time taken by motorboat to travel 28 km
downstream,

th= hrs

X+ y
According to the given condition,

ti+ty="7hrs
30 28 ’
= X—y+x+y =7 ()
Case lI:

Time taken by motorboat to travel 21 km
upstream,

t3= hrs

21
X-Yy
Time taken by motorboat to travel 21 km
downstream,

21
ty= X+y hrs
According to the given condition,
t3+ty=5hrs
21 21 .
= X-Gtx+y =5 (i)
_ 1 _ 1
Lletp = X_gomdq— Xty
Putting these values in eq. (i) and eq. (i) we get
30p +28g=7 (i)
and 21p +21g="5
5 :
= p+d= 57 (V)

Multiplying eq. (iv) by 28 and subtracting from
eq. (iii), we get

(30p + 28q) - (28p + 28¢) = 7 - L0
= 2p:7—%
= 2p=%
= p:%

Mathematics Class X
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Putting the value of p in eq. (iv), we get

1 5
= §*9=71
5 1
= 9=71 " %
_10-7 _ 3
T 42 T 42
1
= 9= 17
We know that
1 1
p= X_yomdq: X+g
1 _1
X-y ~ 6
x-y =6 )
1 _ 1
x+y 14
x+y =14 (Vi)
Adding eq. (v) and (vi), we get
2x =20
x =10
Putting the value of x in eq. (v), we get
10-y=6
y=+4

Hence, the speed of the motorboat in still
water is 10 km/hr and the speed of the stream
is 4 km/hr.

A shopkeeper sells a saree at a profit of 8%
and a sweater at a discount of 10%, thereby
getting a sum X 1008. If she had sold the
saree at a profit of 10% and the sweater at
a discount of 8%, she would have got X 1028.
Find the cost of the saree and the list price
(price before discount) of the sweater.
[NCERT]

Let the cost price of a saree = X x
and the list price of sweater =X y
Case I:

(S. P. of saree at 8% profit) + (SP. of a sweater
at 10% discount) = 31008

= (100 + 8) % of x + (100 - 10) % of y = 1008

108x+90y _ 1008
100
= 108x + 90y = 100800
= 6x + 5y = 5600
Multiplying above eq. by 46, we get
= 276x + 230y = 257600 R0)

Case ll:

(SP. of saree at 10% profit) + (SP. of a sweater
at 8% discount) = 31028

= (100 + 10)% of x + (100-8%) of y = 1028
=110% of x + 92% of y = 1028
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= 110x + 92y = 102800
55x + 46y = 51400

Multiplying above eq. by 5, we get

275x + 230y = 257000
Subtracting eq. (i) from egq. (i), we get

= (276x + 230y) — (275x + 230y)

= 257600 - 257000
x =600

Putting the value of x in the above equation,
we get

=

=

(i

6x + 5y = 5600
= 6(600) + 5y = 5600
= 5y = 5600 - 3600
= y =400

Hence, the cost price of the saree and the list
price (price before discount) of the sweater are
X 600 and X 400, respectively.

Ruhi invested a certain amount of money in
two schemes A and B, which offer interest at
the rate of 8% per annum and 9% per annum,
respectively. She received ¥ 1860 as annual
interest. However, had she interchanged the
amount of investments in the two schemes,
she would have received X 20 more as annual
interest. How much money did she invest in
each scheme?

Let the money invested in scheme A =X x
and the money invested in scheme B =Xy
Case I

Ruhi invested X x at 8% p.a. + Ruhi invested
R y at 9% p.a. and received 1860 as annual
interest.

We know that simple interest,

S PrinciplexRatex Time
- 100
Interest earned when X x invested at 8% per
annum on scheme A,

o xx8x1 8x
17 100 ~ 100
Interest earned when R y invested at 9% per

annum on scheme B,
yx 9x1 _ 9y
100~ 100
Interest at 8% per annum on scheme A +
Interest at 9% per annum on scheme B = 1860

8x 9y

—_— =

100 100
8x + 9y = 186000 )

Sl, =

1860

=

70.
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Case ll:

Ruhi invested R y at 8% p.a. + Ruhi invested
3 x at 9% p.a. and received X (1860 + 20) as
annual interest.

Interest earned when X y invested at 8% per
annum on scheme A,

yx8x1 _ 8y
100~ 100

Interest earned when X x invested at 9% per
annum on scheme B,

Sly =

xx9x1 9x

100 ~ 100
Interest at 8% per annum on scheme A +
Interest at 9% per annum on scheme B = 1880

Sly =

8y  9x
= 700 100 — 1880
= 9x + 8y = 188000 (i)

Multiplying eq. (i) by 9 and eq. (i) by 8 and
then subtracting them, we get

(72x + 81y) - (72x + 64y)
= 1674000 - 1504000
= 8ly-64y =170000
17y = 170000
y = 10000
Putting the value of y in eq. (i), we get
= 8x+9(10000) = 186000

=

=

= 8x = 186000 - 90000
= 8x = 96000
= x =12000

Hence, Ruhi invested X 12000 and X 10000 in
schemes A and B respectively.

Two water taps together can fill a tank in 1%

hours. The tap with a larger diameter takes 2
hours less than the tap with the smaller one
to fill the tank separately. Find the time in
which each tap can fill the tank. [CBSE 2019]

Let the smaller tap fills the tank in x hrs.
.. The larger tap fills the tank in (x - 2) hrs.

Time taken by both the taps together:
15

hrs.

Now, work done by the smaller tap in an hour:
1

X

Work done by the larger tap in an hour:
1
X -2

Pair of Linear Equation in Two Variables
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Now, according to the given condition:
1 1 8
-t — = =

15

X X -2

(x —2) +x 3

> -2 "1
2x — 2 3
= -
x? - 2x 15

8x% - 16x = 30x - 30
8x% - 46x+30=0
4x? - 23x+15=0
(4x-3)x-5=0

Uy Uy

X # % (not possible)

x=5
Hence, the smaller tap will fill the tank in 5 hours.
The larger tap will fill the tank in (5 - 2) = 3 hours.

Rahul had some bananas and he divided
them into two lots A and B. He sold the first
lot at the rate of X 2 for 3 bananas and the
second lot at the rate of X 1 per banana and
got a total of X 400. If he had sold the first lot
at the rate of X 1 per banana and the second
lot at the rate of X 4 for 5 bananas, his total
collection would have been X 460. Find the
total number of bananas he had.

Let the number of bananas in lot A = x
and the number of bananas in lot B =y
Case I:

Sold the first lot at the rate of I 2 for 3
bananas + Sold the second lot at the rate of
1 per banana = Amount received

S.P. of 3 bananas of lot A=3 2

= SP.of 1 banana of lot A =% %

= SP. of x bananas of lot A =X 23—X

SP.of 1 banana of lotB=% 1
= SP.of y bananas of lotB=X y

As per given condition

% +y =400
2x + 3y = 1200 ()

Case ll:

Sold the first lot at the rate of X 1 per banana
+ Sold the second lot at the rate of I 4 for 5
bananas = Amount received

SP.of 1 banana of lot A= 1

= SP. of x bananas of lot A =X x

Mathematics Class X
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S.P. of 5 bananas of lot B=3 4

= SP.of 1 banana of lot B=% %
4y
= SP. of y bananas of lot B =% T
As per the given condition
4y
X+ © =460
5x + 4y = 2300 (i)

Multiplying eq. (i) by 4 and eq. (i) by 3 and
then subtracting them, we get

(8x + 12y) — (15x + 12y)= 4800 - 6900

= -/x =-2100

= x =300

Putting the value of x in eq. (i), we get
2x + 3y = 1200

= 2(300) + 3y = 1200

= 3y = 1200 - 600

= 3y = 600

= y =200

Total number of bananas

= Number of bananas in lot A

+ Number of bananas in lot B

=KX+

= (300 + 200)

=500
Hence, the total number of bananas he had is
500.

The angles of a cyclic quadrilateral ABCD
are ZA = (6x + 10)°, «B = (5x)°, ZC = (x + y)°
and «D = (3y - 10)°.

Find x and y and hence the values of the four

angles. [NCERT]
It is given that,

ZA = (6x + 10)°

/B = (5x%)°

ZC = (x + y)° and

/D = (3y - 10)°.
We know that by property of cyclic
quadrilateral:
Sum of opposite angles = 180°

ZA + £C=180°

= (6x + 10) + (x + y) = 180°
= 6x + 10 + x + y=180°
= 7x+y=170° ()
Also, /B + «£D=180°
= 5x + (By - 10) = 180°
= 5x + 3y =180° + 10°



= 5x + 3y =190° (i)

Multiplying ea. (i) by 3 and then subtracting
eq. (i) from it, we get

3(7x + y) - (5x + 3y) = 3(170) - 190
= 16x =320
= x=20°
Putting the value of x = 20° in eq. (i), we get
7(20) +y=170

= y=130°
ZA = (6x + 10)°
=(6 x 20 + 10)°
= (120 + 10)° = 130°
/B = (5x)°

= (5 x 20)°
=100°
ZC=Kx+y)?°
= (20 + 30)°
=50°
#/D =By - 10y
= (3 x30-10)°
=(90 - 10)°
=80°
Hence, the required values of x and y are
20° and 30° respectively, and the values of the

four anglesie, ZA, #B, ZC and «£D are 130°,
100° 50° and 80° respectively.

Pair of Linear Equation in Two Variable



