Pairs of Linear Equations in Two Variables

Exercise-3.1

Question :
Obtain a pair of linear equations in two variables from the following information :
Question 1:

Father tells his son, “Five years ago, | was seven times as old as you were. After five years, |
will be three times as old as you will be”.

Solution :

Let the present age of the father be x years and that of the son be y years.
.. Before 5 years,

Age of father = (x — 5) years and

Age of son = (y — 5) years.

But, before 5 years, the father's age was seven times the age of the son.
" x=5=7(y-5)

" X-5=7y-35
X=7y+30=0 ... ... 1)
After 5 years,

Age of father = (x + 5) years
Age of son will be (y + 5) years.
But after 5 years, the father's age will be three times the son’s age,

" X+5=3(y+5)
W Xx+5=3y+15
" x—=3y-10=0... ... 2

Hence eq. (1) and (2) represent a pair of linear equations in two variables.
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Question 2:

The sum of the cost of 1kg apple and 1kg pine-apple is X 150 and the cost of 1kg apple is
twice the cost of 1kg pine-apple.

Solution :

Let the cost of 1 kg of apples be Rs. x and the cost of 1 kg of pineapples be Rs. y.
.. The total cost of 1 kg of apples and 1 kg of pineapples is Rs. (x +Y).

But, the total cost is given to us as Rs. 150.

. x+y=150 ... (1)

The cost of 1 kg of apples is twice the cost of 1 kg of pineapples.

L x=2yie,x=2y=0 ...(2)

Hence eq. (1) and (2) represent a pair of linear equation in two variables.

Question 3:

Nilesh got twice the marks as obtained by llesh, in the annual examination of mathematics of
standard 10. The sum of the marks as obtained by them is 135.

Solution :

Let the marks obtained by llesh be x and those obtained by Nilesh be y.
But, Nilesh’s marks are twice llesh’s marks.

Ly=2xie,2x-y=0...(1)

The sum of the marks obtained by Nilesh and llesh, i.e. (x +y) is 135.
LX+y=135 .. .. 2

Hence eq. (1) and (2) represent a pair of linear equations in two variables.

Question 4:

Length of a rectangle is four less than the thrice of its breadth. The perimeter of the rectangle
is 110.

Solution :

Let the length of rectangle be x units and its breadth be y units.

But, the length of rectangle (x) is five less than thrice its breadth (y).
S X=3y-5

The perimeter of a rectangle having length x and breadth y is 2(x +y).
But, this perimeter is given as 110.

S 2(x +y) =110

SLx+y=55 ... (2)

Hence eq. (1) and (2) represent a pair of linear equations in two variables.



Question 5:

The sum of the weights of a father and a son is 85 kg. The weight of the son iof Tacld o
the weight of his father.

Solution :

Suppose, the present weights of the father and son are x kg and v kg respectively.
» The sum of the weights of the father and sonis (x + ) kg.

But, this is given as 85 kg,

% +y =85 NN

The weight of the son (v) is ?ltof the weight of his father (x).

=1,
4
Lody =
Lx—dy =10 . (2]

Hence eq.(1) and (2) represent a pair of linear equations in
two variables,

Question 6:

In a cricket match, Sachin Tendulkar makes his score thrice the Sehwag'’s score. Both of
them together make a total score of 200 runs.

Solution :

Assume that in the cricket match, Sachin scored x runs and Sehwag scored y runs.
Also, in this match Sachin’s scored thrice the runs scored by Sehwag.

SoX = 3y

Sachin’s runs are x and Sehwag'’s runs are y. So the total runs are (x +y).
But both of them together make a total score of 200 runs.

Hence eq. (1) and (2) represent a pair of linear equations in two variables.
Question 7:

In tossing a balanced coin, the probability’ of getting head on its face is twice to the
probability of getting tail on its face. The sum of both probabilities (head and tail) is 1.

Solution :

Assume that on tossing a coin the probabilities of getting heads is x and getting tails is y.
But, the probability of getting heads (x) is twice the probability of getting taisl (y).

X = 2y

LXx—=2y=0

The sum of the probabilities of getting heads (x) and tails (y) is (x +y).

This sum is 1.

LXty= 1

Hence eq. (1) and (2) represent a pair of linear equations in two variables.

Exercise-3.2

Question 1:



Solve the following pair of Linear equations in two variable (by graph) :

2x+y=8,x+6y=15
X+y=1,3x+3y=2
2Xx+3y=5x+y=2
X—-y=6,3x-3y=18
(x+2)(y—1) =xy, (x=1)(y + 1)=xy

AR A .

Question 1(1):

Solution :

Here 2x +y =8,

=>y=8-2x
Forx=4,y=8-2(4)=8-8=0
Forx=0,y=8-2(0)=8-0=8

.. Plot the ordered pairs (4, 0) and (0, 8) of the equation 2x + y = 8 on the graph paper and
draw a line joining them.
Next, x + 6y = 15

=6y =15-% .y = 156:)(
15-3 12

Forx=3,y= ——=>_=2_3

arx =3,y = -
15-(-3) 18

For x =-3, y = _18_3

or x Y = -

.. Plot the ordered pairs (3, 2) and (-3, 3) of the equation x + 6y = 15 on the graph paper and
draw a line joining them.



The intersection point (common point) of these two lines is (3, 2) which satisfies both the
equations.
Hence, the solution set of the given pair of linear equations is {(3, 2)}.

Question 1(2):

Solution :
Herex+y=1
=y=1-x
Forx=0,y=0-0=1
Forx=1,y=1-1=0

Plot the ordered pair (0, 1) and (1, 0) for equation x +y = 1 on the graph paper and draw a
line joining them.

Next, 3x + 3y = 2

=3y =2-3X



3
Forx=0,v:2_ao)=g
3 3
2
2-3|=
Forx = =,y = [3}__2—2_0
3 3 3
x | o 2
3
Y E 0]
3

[Mote: here, 3x + 3y =2 i.e., x + yz%,

. . 2
Also the sum of two integers cannot be a fraction [ﬁ]
So either x or v is taken as fraction,

. Plot the ordered pair {O,%Jand {%,OJ of equation 3x+3y=2

on the graph paper and draw a line joining them.

Here the lines do not intersect each other, i.e. the lines are parallel. So the given pair of
linear equation does not have a solution.
Hence, the solution set of the given pair of linear equations is @.

Question 1(3):

Solution :

Here 2x + 3y = 5

=3y =5-2x
_ 5-2x
FOFX=—2,V= &(_2)=5+_4=2=3
3 3 3
Forx =4, v = 5-d4) _5-8_-3_
3 3 3



.. Plot the ordered pair (-2, 3) and (4, -1) of the equation 2x + 3y = 5 on the graph paper and
draw a line joining them.

Next,x +y =2

Ly=2-X

Forx=2,y=2-2=0

Forx=0,y=2-0=2

.. Plot the ordered pairs (2, 0) and (0, 2) of the equation x +y =2 on the graph paper and
draw a line by joining them.

The intersection point of these two lines is (1, 1) which satisfies both the equations.
Hence, the solution set of the given pair of linear equations is {(1, 1)}.

Question 1(4):

Solution :

Dividing each term of 3x — 3y = 18 by 3, we get the equation x —y = 6.

Thus, the given pair of equations is identical.

.. As both the lines are same or coincident, they have infinitely many solutions.
X-y=6

=X-y-6=0

Forx=6,y=6-6=0

Forx=0,y=0-6=-6

Next,
Jx-3y =18
L Oy =3x-18
_ 3x-18
v =

3
Y= x-6



Plot the ordered pair (6, 0) and (0, -6) of equation x —y =6 (or 3x — 3y = 18, i.e., x—y = 6) on
the graph paper and draw a line joining them.

Here, the graph of both the equations is same. Also, we can see that infinite points on the
line make the solution set.

Thus, the lines are coincident and have infinite solutions. So the solutions set is {(x, y)| X —y
=6,X,y €R}L

Question 1(5):
Solution :

Here, (x + 2)(y — 1) = xy
SXY =X+ 2y —2 =Xy

LX+2y—-2=0
.'.2y=x+2
.'.y:c
Forx =0,y = O+2=3=1
=2 =2
Forx ==2, y = Z+2_0_g
=2 =

.. Plot the ordered pair (0, 1) and (-2, 0) of equation x — 2y = 2 on the graph paper and draw
a line joining them.

xX=1)(y+1)=xy

XYy +X—y—-1=xy

L X—-y—-1=0

Sy=x-1

Forx=0,y=0-1=-1

Forx=3,y=3-1=2



.. Plot the ordered pair (0, 1) and (-2, 0) of the equation x —y = 1 on the graph paper and
draw a line joining them.

Plot the ordered pair (0, 1) and (-2, 0) of the two elements of the solution set of the equation
x —y = 1 on the graph paper and draw a line joining them.

The intersection point of these two lines is (4, 3) which satisfies both the equations.

Hence, the solution see of the given pair of linear equations is {(4, 3)}.

Question 2:

Draw the graphs of the pair of linear equations 3x + 2y = 5 and 2x — 3y = -1. Determine the
coordinates of the vertices of the triangle formed by these linear equations and the X-axis.

Solution :
Here Zx + 2y =5
L2y =5-3x
v = S-Sy
2
Forx =1,y = 5-3 _ 2y
2 2
5-3-1) g
F =-1,v= = —=4
or X Y 5 5

.. Plot the ordered pair (1, 1) and (1, 4) of the equation
3x — 2y =5 on the graph paper and draw a line joining them.



2X -3y =-
Jy=2x+1
2w+l
3
2A4+1 9
Forx=—2,v—2(_2)+1 -3 1
3 3

.. Plot the ordered pair (4, 3) and (-2, -1) of the equation 2x — 3y = -1 on the graph paper and
draw a line joining them.

The intersection point of these two linesis (1, 1).

Alzo, if the line 3x + 2y = 5 intersects the x-axis, then taking v = 0.
S+ 2(0) =5

L3x =5

LR =

L] n

~Intersection point with x-axis is [g, O]

Also, if the line 2x-3y=-1 intersect the x-axis, then taking y=0,

Zx-3(0 =-1
L2k =-1
x=-1

2

~Intersection point with the x-axis is [—%, O]

Hence the co-ordinates of the vertices of the triangles formed by

these linear equations on x-axis are (1, 1), [—%, O] and [%J OJ.

Question 3:

15 students of class X took part in the examination of Indian mathematics olympiad. The
number of boys participants is 5 less than the number of girls participants. Find the number



of boys and girls (using a graph) who took part in the examination of Indian mathematics
olympiad.

Solution :

Let the number of boys participating in the Math’s Olympiad be = x

Number of girls participating in the Math’s Olympiad be =y Total number of participants who
took part in the examination is (x + ).

But, this number is given as 15.

SLX+y=15 . . 1)

The number of boys participating in the Math’s Olympiad is 5 less than the number of girls.

SLX=y-=-5

LX—y=-5 ... 2

We will find the solution of the equations (1) and (2) by drawing a graph.
x+y=15

S y=15-x

Forx=8,y=15-8=7
Forx=4y=15-4=11

.. Plot the ordered pairs (8, 7) and (4, 11) of the equation x —y = 15 on the graph paper and
draw a line joining them.

X—y=-5

Ly=XxX+ 5

Forx=0,y=0+5=5

Forx=-5,y=-5+5=0

. Plot the ordered pair (0, 5) and (-5, 0) of two elements of the solution set of x —y =-5 on
the graph paper and draw a line joining them.



The intersection point of these two lines is (5, 10).
~.x=5andy =10, i.e., the number of boys participating is 5 and the number of girls
participating is 10.

Question 4:

Examine graphically whether the pair of equations 2x + 3y =5 and x +%y = % is consistent.

Solution :

. 9 5
Foreguation x + Zv = =
. 6v 2

3 5

LW+ Sy ==

QV 2

L2% 4+ 3y =5

The pair of equations are identical.
Hence, we say that both the lines obtained in
the graph are same (coincident),
Mow, to draw the graph,

¥+ 3y =5
L3y = 5-2%

_5-2x

T3
For » = 1.

5—2(1)=§_1

3 3

_ _o-A-2) _ 9 _
Forx =-2, _T_g_B
® 1 -2

y 1 3

- Plot the ordered pair (1, 1) and (-2, 3) of equation 2x -3y =5
(or x + g\l = gJi.e.J 2% -3y = 5) on the graph paper and
draw a line joining them.



Here, the graph of both the equations is the same. Also, we can see that there are infinite
points on the graph, hence, the pair of linear equations of two variables is consistent and has
infinite solutions.

Exercise-3.3

Question 1:

Solve the following pairs of linear equations by the method of substitution :

1. x+y=7,3x-y=1
2. 3x-y=0,x-y+6=0
3. 2x+3y=5,2x+3y=7
4, x-y=3,3x—-3y=9
3x _ Dy oy 13
5 2 3 2=3+2_ [

Question 1(1):

Solution :

Here, 3x -y =1

SLy=3x-1 ... (1)

Substituting this value of y in the equation x +y =7
X+ @Bx-1)=7.

L 4x=8

SX=2

Substituting x = 2 in equation (1).

y=32)-1

Ly=6-1=5

Hence (X, y) = (2, 5) is the solution of the given pair of linear equations.

Question 1(2):

Solution :
Here,x-y+6=0



Substituting this value of y in the equation 3x —y = 0,

3X—(x+6)=0

L 2X=6

SoXx=3

Substituting x = 3 in equation (1),

y=3+6

Ly=9

Hence (x, y) = (3, 9) is the solution of the given pair of linear equations.

Question 1(3):

Solution :
Here, the equations are

Hence, from equations (1) and (2),

2x+3y=5=7

.5 =7, which is not true.

So, there is no real solution of the given pair of linear equations.
.. The solution set of the given pair of linear equations is @.

Question 1(4):

Solution :
Here, the equations are

X-y=3 ... 1)
and 3x -3y =9
i.e., x—y=3 (Dividing by 3) ... ... 2)

Hence, from equations (1) and (2), it is clear that both the equations are similar.
.. The solution of one equation always satisfies the other equation.

. The given pair of linear equations do not have a unique solution.

Hence, the solution set is infinite and can be given by
{xIx-y=3,xy€&eR}



Question 1(5):

Solution :

Here, multiplying %—5—; = -2 by 6which is

the l.c.m. of 2 and 3.
9x - 10y=-12 (D)

L 13 L
Mext, multplyin XY by 6 whichis
ply 93+2 3 Y
the l.cm. of 3and 2.

L2+ 3y =13 B =N
L0y = 15— 2x

_ 13-2x

===

Substituting the value of v in equation (1),
9x—m[552ﬂ - 12

L 27— 130 4+ 20x =- 36

AT =94

=2

Substituting x = 2 in equation y = 13- 2x,

_ 13-4
= ===

]

Sy=2 =73

Y]

Hence, (x, v) =(2, 3) is the soluton of the given
pair of linear equaticons in two variablese |

Question 2:

Solve the pair of linear equations x —y = 28 and x — 3y = 0 and if the solution satisfies, y =
mx + 5, then find m.

Solution :
Forx—3y=0

Substituting the value of x in the other equation x —y = 28

y-y=28

=2y =28

=y=14

Substituting y = 14 in equation (1).

x=3(14) = x =42

Hence (%, y) = (42, 14) is the solution of the pair of linear equation in two variables.
Now, substituting x =42 and y = 14 in the equation y = mx + 5,

14 =m(42) + 5 = 42m=9

2 _3
4z 14

The required solution is (=, y) = (42, 14) and m = %

Question 3:

A fraction becomes % if 3 is added to both the numerator and the denominator. If 5 is added

J
to the numerator and the denominator, it becomes . Find the fraction.

Solution :



Let the numerator of the fraction = x
Denominator of the fraction = .
If 3 is added to both the numerator and the denominator,

then the new fracton formed is —— 3.
Yo+ 3
Aocording to the given conditions,
o x+3 4
"y+3 &
©Bx 4+ 15 =4y + 12
LBx —dy=-73 (1
If 5 is added to both the numerator and the denominator,

then the new fractionis X+5,
W+ 5D

Aocording to the given conditions, the new fraction formedis g

] ><+5= E
Tw+5 B
L Bx 4+ 30 =5y + 25
LBx-5y = -5 o (20
Mow, from the equation (1),
4y -3
Sx=dy-3 :x= 1~
* y % =
Substituting = = 4V5_ 3in equation (2)

6[—4V_3]—5y = -5
5

. 24y - 28 -35y=-25

Ly = =7
Ly =7
Mow, substituting v =7 in x = ?,

Thus, x =5,y =7

~ll n

Original fract on=§ =

Question 4:

The sum of present ages of a father and his son is 50 years. After 5 years, the age of the
father becomes thrice the age of his son. Find their present ages.

Solution :

Suppose, the present age of the father is x years and the son is y years.

The sum of the present ages of the father (x) and son (y) is (x +y) years.

But, this sum is given to be 50 years.

S.X+y =50

After 5 years, the father’s will become (x + 5) years and the son’s age will become (y + 5)
years.

But after 5 years, the father's age will be three times the son’s age.

SX+5=3(y+5)
S X+5=3y+15
Sx=3y=10 ... ... (2)

From eq. (1), substituting x =50 —y in eq. (2).

Now, substitutingy = 10 in x =50 —y.

x=50-10 x=40

Thus, the present age of the father is 40 years and that of the son is 10 years.

Question 5:



A bus traveller travelling with some of his relatives buys 5 tickets from Ahmedabad to Anand
and 10 tickets from Ahmedabad to Vadodara for X 1100. The total cost of one ticket from
Ahmedabad to Anand and one ticket from Ahmedabad to Vadodara is X 140. Find the cost
of a ticket from Ahmedabad to Anand as well as the cost of a ticket from Ahmedabad to
Vadodara.

Solution :

Let the cost of one ticket from Ahmedabad to Anand be Rs. x and the cost of one ticket
from Ahmedabad to Vadodara be Rs. vy

.. Cost of 5 tickets from Ahmedabad to Anand is Rs. 5x

And cost of 10 tickets from Ahmedabad to Vadodara is Rs. 10y.
~.The total cost 5 tickets from Ahmedabad to Anand and 10 tickets
from Ahmedabad to Vadodara is Rs. (5x + 10y).

But, this cost is given as Rs. 1100.

~.5x + 10y = 1100

~oX + 2y = 220 (dividing by 5) ... ... 1)

The total cost of 1 ticket from Ahmedabad to Anand and 1 ticket
from Ahmedabad to Vadodara is Rs. (x +y)

But, this cost is Rs. 140

SLX+y=140 ... ... 2)

From eq. (2), substituting y = 140 — x in eq. (1),

X +2(140 — x) = 220

SoX + 280 —2x =220

So—X=-60

S.X =60

Now, substituting x = 60 in eq. (2)

=y=140-x

=y=140-60=80

Thus, the cost of one ticket from Ahmedabad to Anand is Rs. 60 and the cost of one ticket
from Ahmedabad to Vadodara is Rs. 80.

Exercise-3.4

Question 1:

Solve the following pair of linear equations by elimination method

_y_ 4z _y_
37152797 18

. 4x—19y +13 =0, 13x — 23y =-19
.Xx+y=a+h ax—by=8-b?
. bax + 6by = 28; 3ax + 4by = 18

-
L

iy

AW N R

Question 1(1):

Solution :



= oy 4
For 2 - L __L
TET371s
Multiphging both sides of the equation by 15 we get,
x-Sy =4 D]
X oy 7
For = - £ _ __
T35 18
Multiplyving both sides of the equation by 18 we get,

Y-y =7 e 2

Multiplyving eq.(1) by 2 and egq.(2)by 5 and
subtracting eq. (3) from eq.(4), we get

6x - 10y =8 e (3
45x - 10y = 35 (W)
39w =27
=13x =92
Q
=y =
T 13

Substituting x = 1—93 ineq.(1)

9
3| 2 |-5y =4
(&)

L 27-65y =52
© G5y =- 25

_ 25 5
e TE
Hence, (x, v) =[3,— EJ iz the solution of the
13" 13
given pair of linear equations.

Question 1(2):

Solution :

Here, 4x- 19y + 13=0,...... (1)

13x%-23y =19 ... ...(2)

Multiplying equation {1) by 13 and equation (2) by 4,

52%-247y=-149...... (3

52x-92y=-76 ....(4)

Subtracting equation (3) from equation (4), we get
93 3

155y =93 . v 155 =

Substituting v =§in equation (1),

3
4x- 19| 2] =-13
* [5J

L 20x-57 =-65
L 20x =-8
x=-2-_2
20 5
2 3. . .
Henoe, (x, v)=[—§, 5] is the solution of the given

pair of linear equations.

Question 1(3):

Solution :
Here,x+y=a+b ... ... (8]
ac—by=a?-b%... ... 2)

Multiplying eq. (1) by b we get,
bx + by = ab + b2
Adding eq. (2) and (3),



(a+bx=a%+ab

S (@a+b)x=a(a+hb)

SoX=a

Substituting x = a in eq. (1),

a+y:a+b.'.y=b

Hence (%, y) = (a, b) is the solution of the given pair of linear equations.

Question 1(4):

Solution :

Here, Sax + &by =28 ... ... (1)

and 3ax+4by=138 ... ... (2)
Multiplying eq.(1) by 2 and eq. {2) by 3,
10ax+ 12by =56....... (3)

Qax+ 12by =54 ... .. (4)

Subtracting eq.(4) from eq.(3) we get

ac =2 :‘»x=2
a

Substituting x = %in eq. (2)
38[2] + dby = 18
a
S 6E+4dby =18
Ldby =12
3

v=B

Thus, (%, ) =[§, S]is the sclution of the given pair of linear equaticns.

Question 2:

The sum of two numbers is 35. Four times the larger number is 5 more than 5 times the
smaller number. Find these numbers.

Solution :

Let the larger number be x and the smaller number be y.

. The sum of both the numbers = x +y.

But, the sum is given as 35.

Sx+y=35... .. (1)

Four times the larger number (x) is 5 more than 5 times the smaller number (y)
S4x =5y +5

Ax —-Bby =5 ... ... (2)
Multiplying eq. (1) by 5 we get,
5x + 5y =175 ... ... 3
Adding eq. (2) and (3) we get,
9x =180
Sx =20
Substituting x = 20 in eq. (1),
20+y=35

Hence the larger number is 20 and smaller number is 15.

Question 3:

There are some 25 paise coins and some 50 paise coins in a bag. The total number of coins
is 140 and the amount in the bag is X 50. Find the number of coins of each value in the bag.



Solution :

Let the number of 50 paise coins in the bag be x.
MNumber of 25 paise cdns in the bag be v,
Total number of 50 paise and 25 paise coins inthe bag =x + v
But this sum is given as 140,
L4y =140 0 L (1)
MNow, the amount of x coins of 50 paise is 50x paise and
the amount of v coins of 25 paise is 25y paise.
. The total amount is (50x + 25vy) paise.
But, this amountis given as Rs. 50, i.e,, 5000 paise,
S0x + 25y = 5000

L2x+y =200 L (2
Subtracting eq. (1) from eq. (2],
Wie get x = B0,
Substituting x = 60 ineq. (1),
60 +y = 140
y = 80
Thus, the number of 50 paise coins is 60 and the its total
) . BOx60
amount (in Rs.) is o0 ks, 30
The number of 25 paise cdins in the bag is 80
25x 20

and its total amount (in Rs. ) is =Rs, 20.

100

Question 4:

The sum of the digits of two digit number is 3. The number obtained by interchanging the
digits is 9 less than the original number. Find the original number.

Solution :

For a two digit number,

Let the digit in the ten’s place be y and the digit in the units place be x.
. The number is 10y + x.

Now, the sum of the digits = x +y.

But, this sum is given 3.

SLX+Ty=3 oL 1)

On interchanging the digits,

Digit at ten’s place = x and

Digit at units place =Y.

. The new number formed is 10x +y.

According to the given conditions, this number is 9 less than the original number 10y+x.
. Original number — 9 = New number

10y +x—-9=10x +y

S-Ox+9y =9

SXx—y=-1 (. taking—9 common) ... ... 2
Adding eq. (1) and eq. (2),

2x=2..x=1

Substituting x = 1 in eq. (1),

l1+y-3 ..y=2

Thus, for x = 1 and y = 2, the original number
0y +x=1-(2)+1=21.

Question 5:

The length of a rectangle is twice its breadth. The perimeter of the rectangle is 120 cm. Find
the length and breadth of this rectangle. Also find its area.



Solution :
Let the length of the rectangle be x cm and the its breadth be y cm.
Now, according to the given conditions, the length of a rectangle (x) is twice the breadth (y).

X = 2y

X=2y=0...... (2)
The perimeter of the rectangle, i.e. (2x + 2y) cm is given as 120cm.
S2X+2y =120 ... ... 2)

Adding eqg. (1) and eq. (2).
3x=120..x =40
Substituting x = 40 in eq. (1),

40-2y=0
52y =40

Thus, the length(x) of the rectangle is 40 cm and the breadth (y) is 20 cm.
Now, area of a rectangle

= length x breadth

= () x (y)

=40 x 20 cm?

=800 cm?

Thus, area of the rectangle is 800 cm?.

Question 6:

An employee deposits certain amount at the rate of 8% per annum and a certain amount at
the rate of 6% per annum at simple interest. He earns X 500 as annual interest. If he
interchanges the amount at the same rates, he earns X 50 more. Find the amounts
deposited by him at different rates.

Solution :
Suppose the employee deposits Rs. x at the rate of 8% per annum and Rs. y at the rate of
6% per annum.



FRN
100"
Mowi, at the rate of 8%, P = Rs.x, R = 8%, N = 1 year
and [ = Interest

¥x8x1

100
Sx

100

We know that the formula for simple interestis [ =

L1 =

Mext, at the rate of 6%, P = v, R = 6%, N = 1 year
and [ = interest
_ yxbxl
- 7100
1=
100
But, total interest for 1 vear is Rs 500,
A T
100 100
s Bx 4+ &y = 50000
© &k + 3y = 25000 (1
By, interchanging the parts of amount, Fs. v is at
the rate of 8% and Rs. x is at the rate of 6%
are arranged,
By interchanging the amount he earns Rs 50 more,
i.e., Rs 500 + Rs.50 = Rs, 550,
Sx &
el ﬁyo - 550
. Bx + By = 55000
© 3x + 4y = 27500 VR 6=
Mowi, adding and subtracting eq. (1) and eq. (2) respectively,
7% + 7y = 52500 i.e.,

ol

*+y =700 . (3)
andx - yw=-2500 ... {4
adding equation (3) and equation (4),
2x = 5000

® = 2500

Substituting x = 2500 in equation (3],
2500 4+ y = 7500
y = 5000
Thus, the employee deposited Rs, 2500 at the rate of 8%
and Rz, 5000 at the rate of 6%,

Exercise-3.5

Question 1:

Solve the following pairs of equations by cross multiplication method :

1. 0.3x+ 0.4y =2.5and 0.5x— 0.3y = 0.3
2. 5x+8y=18,2x-3y=1
T4 ¥— 1
3.3 3 , IXx—15y =21
4.

3x+y=55x+3y=3

Question 1(1):

Solution :



Converting the given equation in the standard form,
0.3+ 04y =25and 0.5x-0.3y = 0.3

3 4 25
X+ —y =22
0" 10" 10
3% 4 dy-25=0 (1)
Mext,
. 5,.3,_3
“10% 10" T 10
L Ex-3y-3=0 R =3

Comparing with the general form,

a=3b,=4 g=-25

a,=5 b,=-3,¢c,=-3

Applying cross multiplication method to sclve the equations,

X ¥ 1
Ib1 Cl Cl 31 a_l. b1
b 2 2 c 2 32 &‘2 b?
X W 1

"4 25 25 3 3 4
3 -3 -3 5 5 -3

. X ¥ 1
(-3 -(-3){-=3) (-25)(5)-(-3)(3) (3-3)-(3}(H
_ X ¥ 1
T T12-75 12549 -—9-20

x ¥y 1

-87 -116 -29

=287 _3 and y=-116

29 —29

Thus, sclution of the given pair of linear equations is (x, v) = (3, 4)

Question 1(2):

Solution :

First we write the given equations in standard form,
Sx+8y=18= Sx+8y-18=0 ... .. (1)

2% - Iy =1 =22x-3y-1=0 ... (2)
Comparing with the general form,

a =5 b, =8 ¢ =-18

a, =2, b,=-3, ¢ =-1

Applying aoss multiplication method to solve the equations,

X ¥ _ 1
bl 1 1 31 31 bl
Ib2 2 2 52 2 b2
_ X ¥ 1
'8 -18 -18 5 5 8§
-3 -1 -1 2 2 -3
. X _ ¥ _ 1
E-1-3-18) 182 -06) B3 -(-2)(8)
. S ¥ 1
" -g-54 -36-5 -15-16
X ¥ 1
" ZE2 —31 31
x=ﬂ=2 and ﬂ=1
-31 -31

Thus, solution of the given pair of linear equations is x, v) = (2, 1)

Question 1(3):

Solution :



First we conwert the given equaticns in the standard form,

S5+ 3y = 15
5x + 3y -15 =0 & &(1)
and 7x - 15¢ - 21=0 8 &(2)

Comparing with the general form,

8 =5b, =3, ¢ =-15

a, =7,b,=-15¢, =-21

Applying aoss multiplication method to solve the equations,
e W 1

b

1 1
by €, ¢ & & b
e W 1
3 -15 -15 5 § 3
-15 -21 -21 7 7 -1&

. x _ ¥ _ 1

T 321919 (F15)A) - 205 (519 -()E)
x 1

" Zg3-205 —105y+ 105~ -75- 21

X ¥ 1

TT288 0 -96
-288 0

X:ﬁ=3 and v=E=D

Thus, sclution of the given pair of linear equations is (%, ) = (3, 0)

Question 1(4):

Solution :

First we convert the given equations in the standard form,
3x+y=5 . 3x+y-5=0 ... (1)
Ex+3y=3 . BEx+3w-3=0 ... (2]
Comparing with the general form,

a =30b =1¢ =-5

a,=5b,=3c¢=-3

Applying cross multiplication methed to sclve the equations,

al - y _ 1
WE-0B-5) F9E-036) B3-6)(1
X 1
—3+15=—2§+9=9—5
Cx oy 1
“i2TC1e 4
X=%=3 and y=__f=—4

Thus, sclution of the given pair of linear equations is (x, v) = (3, -4)

Question 2:
By cross multiplication method, find such a two digit number such that, the digit at unit’'s
place is twice the digit at tens place and the number obtained by interchanging the digits of

the number is 36 more than the original number.

Solution :



Let the digit at the tens place of the two digit number be v and
the digitin the units place be x.
. The number is 10y + x.
Mowi, the digit at units place(x) is twice the digitin the tens placs(y)
LE=E2Y L (1)
By interchanging the digits, the digit in the tens place becomes x
and the digit at units place becomes v,
S0 the new number formed is 10x + v,
The new number farmed is 36 more than the original number,
~ Qriginal number + 36 = MNew number
10y + % + 36 = 10x + v
SOx + 9y + 36 =0
x-y — 4=0 (-dividingby -39) ... (2)
Converting eq.(1) and 2q.(2) in standard form,
x=2y=0 (3)
andx - yw - 4=0 . ()
Comparing with the general form,

a, =1b,=-1,¢c, =-4
Applying the cross multiplication methods,

x ¥ _ 1
bl Cl Cl a_l. &‘1 bl
bZ CZ C2 6‘2 6‘2 b2

' W 1

"2 00 11 -2
1 4 -4 1 1 -1

: X _ y ) 1

CFAFA-C0) O -9 OED-0E2)
x 1

540" 0vd" T1e3

Cx ooy 1

"800 1

><=_Elg=8.and W=—=4

Thus, for x =8 and y = 4,
Qriginal number = 10y +x = 10(4) + 8 = 48,

Question 3:

The sum of two numbers is 70 and their difference is 6. Find these numbers by cross-
multiplication method.

Solution :



Let the larger number be % and the smaller number be v,
.~ The sum of the larger and the smaller number is x + v,
But this sum is given as 70.
x+y =70 . (1)
Alzo, their difference (subtraction of smaller no. from the larger no.)
is given as 6.

x - yv=6 .. (2)
Converting eq. (1) and eq. (2] in the standard form,
x+y - 70=0 (30
andx -y - 6=0 .. (4]

Comparing with the general from,

a=1"b =1,¢ =-70

a,=1b,=-1¢ =-6

Using cross multiplication method to solve the equations,

X W 1
b oo B S B & b
Ib2 C2 CZ «5'2 52 lb2
X % 1
1 70 =70 1 1 1
-1 -6 -6 1 1 -1
. X _ ¥ ~ 1
(-8 --1-70) (FFo){1)-(-e){1) (1){-1)-(1){1)
. x ¥ 1
"I6-70 —70+6 -1-1
x oy 1
-76 -4 -2
x=ﬁ=38 and v=ﬁ=32
-2 -2

Thus, the required two numbers are 38 and 32.

Question 4:

While arranging certain students of a school in rows containing equal number of students; if
three rows are reduced, then three more students have to be arranged in each of the
remaining rows. If three more rows are formed, then two students have to be taken off from
each previously arranged rows. Find the number of students arranged.

Solution :

Let the number of rows be x and the number of students arranged in each row bey.

.. Total number of students is xy.

If three rows are reduced, we have x — 3 rows, then three more students i.e. (y + 3) have to
be arranged in each of the remaining rows.

Now, the total number of student is the product of the number of new rows and the number
of students arranged in each new row.

~.Total number of students = No. of new rows x No. of students arranged in each new row
SXy = (x=3)(y +3)

SXy=xy+3x—-3y—-9

SL3x—=3y—-9=0

Three more rows are formed = (x + 3)

Also, two students have to be taken off from each row arranged earlier = (y — 2)

. Now,

Total number of students = No. of new rows x No. of students arranged in each new row
SXy=(x-=3)(y-2)

LXYy =Xy +2Xx—3y—6

S-2x—3y—-6=0



L 2Xx—=3y+6=0...... 2)

Now, comparing eq.(1) and eq.(2) with the general form,
a;=1,by=-1,¢=-3

a,=2,bp=-3,,=-6

Applying cross multiplication method to solve the equations,

x B W B 1
bl l:-’\1 Cl al 51 lﬂ:"l
II!‘_)2 CZ CQ 2 a2 bZ
x 1

"1 33 11 -1
3 6 6 2 2 -3

. X _ y _ 1
F0E)-E3)H3) FE@-6E W3-
X 1
ST TEE T 53
X % 1
CC15 T C12 A
><=i= 15 and v=#= 12

Thus, the total number of students = xy = 15 » 12 = 180,
Question 5:

1
In AABC, the measure of £B is thrice to the measure of ZC and the measure of LA isg
thesum of the measures of £B and £C. Find the measures of all the angles of AABC and

alsostate the type of this triangle.

Solution :
In AABC, letmZA=xand m4LB =y
But, for AABC, mZA+m4B + m4C = 180°
LX+y+mAC=180°
S.mALC=180-x-Yy
Now, the measure of £ZB is thrice the measure of ZC.
S y=3(180-x-y)
2.y =540 -3x -3y
L3x+4y =540 ... ... 1)
Also,measure of £4 is half the sum of the measures of #B and 2C.
LMl = %(mAEHméC)
1

Lx= D
2

S02xX =180 —x

- 3x =180

SoX =60

Substituting x = 60 in eq.(1),

3(60) + 4y = 540

180 + 4y = 540

-4y =540 - 180

<. 4y = 360

Sy =90

Now, mZA +m4LB + m4LC =180°
Sx+y+mAC =180
.60+90+m4LC =180

..m4C =180-150=30

Thus, m£ZA =x=60°, m4LB =y =90° and also m£C = 30° and m4B = 90°



- AABC is a right angled triangle.

Exercise-3.6

Question 1:

Solve the following pairs of linear equations :

5,2 _=3,2_19
1. 2-r'+3u_"-r'—'—y—l‘,x,to,y;to
2. 2x + 3y = 2xy, 6x + 12y = 7xy

4 2 _ 9 _B A5
3. 11 + y—1 — a1 + y—1 3,X¢1,y¢1
: 1 1 -1

1 1 3 . =1
4, vty T3y T Dty We—y) 8 ,3Xx+y#0,3x—y 20

T i1

T =+ v R T VU 2y > 0, y> 0

Question 1(1):

Solution :

Here, =) +£ =7 and §+ 2. 12 are notin the general form.
2n X

Substitutng 1_ a and 1_ b inboth the equations we get,
X ¥

15a + 4b = 42 (D)
3a+2b =12 N =)

Multiplying equation (2) by 2,

Ba + 4b =24

Mowy, subtracting eq.(3) from eq.0 1) we get,
%a =18

La=2

Substituting a = 2 in equation (2),
3(2)+2b = 12

cBE+Z2bh =12 =6 .b=3

Hence, 1 =a=2and 1 =h =3
X ¥

1 1
Lx=Zandy = Z
STV = 3

Thus, the sdution of the given pair of equations is (x, y) = [%, %J



Question 1(2):

Solution :

Here, both 2x + 3y = 2xy and &x + 12y = 7xy are satisfied by
substituting x = 0 and v = 0,

= (0, 0)is the solution of the given pair of equations.

Suppose, x =0, v = +a+ b%0
Loy =0

Dividing each term of the equations by xyv =0, we get
2, 3 _2v ., 2.3,

+ = = — =1 (1)
Xy | oxy o xy Yo ox
ex i 7y 8 12 5 oy
Xy | xy xy Yy X

The given pair of equations are not linear.

Substituting 1 a and L. b in both the equations we get,
= ¥

2b+3a=2ie,3a+2b=2 U 43
and eb + 12a = 7i.e.,
12a + 6b =7 S

Multiplying eq. {3) by 2 and then subtracting it from eqg. {4},
3a =1

Substituting a = % ineq. (3,
S(EJ +2z2b=2

3
b =2-1=1

L b=

[N

HenceJi:a:l.smcjl:b:l
% 2 ¥ 2
Lx =3 and y =2
Thus, the solutions of the given pair of equations are {x, y) = (0, 0}

and (x, ¥) = {3, 2.

ooSolution set: (0, 0), (3, 22},



Question 1(3):

Solution :

Here, i+i =2

-1 w-1
and, i+£ =3 are notlinear egquations.

*x=1 w-1
Takingx-1=a andy-1 =b and subs. in eq. (1) and (2) we get,
da+5b =2 .. ..(3)

8a+ 15b =3 .. ..(4)

Multiplyving equation (3) by 2 and then subtracting
it from equation (4],
Sh=-1

Substituting b =—% in equation (1),

4a +5[—3] =2
5

cda-1=
Lda =3
a:z
4
M, =a:§ and L :b:_l
-1 4 w—1 5
x-1= 4 and y-1=-5
I

LE3x-3=dandy=-5+1
3w =Fandy =-4

7
Lx=_andy=-4
3 Y

Thus, the solution setis (x, v) = (23, - 4},



Question 1(4):

Solution :

S S U N S S
3ty Bx-y 4 "2Ex +y) 2[3x-v) B

are not the pair of linear equations.

Here,

Substitutng = 1+ v =aand ?l_v =b in both the equaticns we get,
a+b= 2 and 2 4+ 2 __1 which are linear equations
237373 . '
Now,a+b=§r cda+db =3 .0 (1)
and & 4 2 -_1 S da-db=-1 .. .. (2
=2 2 g
Adding eq.01) and eq.(2) we get,
Ba=z
1
La=Z
4

substituting a = % inequation (17,
1

4[-}—‘:— 4ab = 3
4

"1+ 4b =3
L db =2

b=

M| =

M aw 1 =a=land 1 =b=l
3uty 4 3x -y 2

Ix+y =dand Ix-y =2

Thus, 3x+y = 4 e 03

and 3x -y = 2 U -

Adding eq.(3) and eq.(4) we get,

Bx =&

¥ =1

Mow , substituting x = 1 in equation (3],

AL+ y =4

y =1

Thus, the solution setis (x, y¥) = (1, 1),




Question 1(5):

Solution :

Here, + =2 and = +

o
S
)

SR

are not a pair of linear equations.

Substituting 1 a and 1 b in both the equations we get,

Jx v

Ja+4db =2 e )

41
and 5a + 7b = P
60a + 84b = 41 (2
Multiplying eq.( 1) by 20 and then subtracting it from eg.(2),
4b =1
b=l
b= 7

Substituting b = 211 in equation (1),

1
Za+ 42| =2
i LJ
2Zh+1=2
1
A==
3
1 1 1 1
Mow, — =a==and = =b==
A e A

L afx =3 and y =4
Lx=9 andy = 16
Thus, the solution setis (x, v) = (9, 16)

Question 2:
5 women and 2 men together can finish an embroidary work in 4 days, while 6 women and 3
men can finish it in 3 days. Find the time taken by 1 woman alone to finish the work. Also

find the time taken by 1 man alone to finish the work.

Solution :



Suppose % days are taken to finish the work by a woman
and v days are taken to finish the work by a man independenty,

- Aworman can finish 1 of the work in a day and a man can finish
%

1 of the work in a day.
Y

S0 5 women can finish 2 of the work in a day and
%

2 men can finish 2 of the work in a day.
Y

o 5 women and 2 men can finish total (g-i-%] of the worl in a

day. But 5 woman and 2 men together can finish an
embroidery work in 4 days.
4. [work done by 5 woman

= Complete work
and 2 man in a day ] b

4><[E+_J=1
Xy

5 z2_1
LS+ === N

oy 4 )
Also, & women and 3 men can finish the same work in 3 days,
L3 ;4—;} =1 { - According to above discussion)

=) 3 1
L=+ = == e (2

=3 (2)

Buteq. (1) and &g, {2) are not linear equations,

Substituting é = a and % = b in both the equations we get,

Sa+2b = 20a+68b =1 S <5

1
El
b:

1
and éa + 3 3 18a+9b =1 cee o U

which are linear equations.
Comparing eq. (3) and eq.(4) with the general form,we get,
a=20,b=8,¢=-1
a,= 18, b= 9, c,=-1
Applying cross multiplication method,
a b 1

g -1 -1 20 20 B
9 -1 -1 18 18 9

. a _ b _ i
CEIEN-0OH C0e) - (120 (20)(9)- (18)(8)

,_a _ b _ 1
T -8+9 -18+20 180-144

a_b_ 1
1 2 36
a—iandb= 1
36 12
1 1 1 i
Hence——a—%and g—b—ﬁ

Thus, the time taken by 1 woman to finish the given work
iz 36 days and the time taken by 1 man to finish
the same work is 18 days.



Question 3:

A boat goes 21 km upstream and 18 km downstream in 9 hours. In 13 hours, it can go 30 km
upstream and 27 km downstream. Determine the speed of the stream and that of the boat in
still water. (Speed of boat in still water is more than the speed of the stream of river.)

Solution :

Suppose the speed of the boat in still water is % km/hr and
the speed of the stream is v km/hr, where x = v,
The speed of the boat downstream becomes (x + ) km/hr,
And the speed of the boat upstream becomes (x - v km/hr.
distance
time ]

Mow, fime = distance [ speed =
speead

S0, suppose, time taken by the boat when it goss 21 km
upstream is t, {in hours).

21
L= =

Y

Suppose, time taken by the boat when it goes 18 km
downstream is t.(in hours),

12

hours

B hours
Xy
Also, itis given that the total ime taken is 9 hours
L f =9
L2t 18 g (1)
K=y Xty

Similarly, in 13 hours, the boat goes 30 km upstream
and 27 km downstream.
30 27

. +—— =13 e (2D
K=y X 4y

Substituting R aand 1 b in both the equations, we get,
W=y Wty

2la+ 186 =9 je,7a+6b=3 .. ..(3)
and 30a + 27b = 13 N 1)

Comparing eq.(3) and eq.(4) with the general form, we get
a=7,b=6c0=-3
a,= 30, b= 27, c,=- 13
E b i
booy & & by
by € o & & b
) a b 1
"6 -3 -3 7 7 &
7 -13 -13 30 30 27

E b i
S B)-13)-(27)(-3) (3)(30)- (-13)(7) (7)(27) - (30)(6)
E b i
—78+81 -90+91 189-180
a b 1
37179
3 1 1
a=g-=3 and .b=§
1 1 1 1
K=y “8T 3 and Xy =b= 9
W=y =3 T =)
and x+ v =9 ce o (B8]
Adding eq.(5) and eq.(6), we get,
2w o= 12
Lx =6
Substituting x = & in eq.(6),
& +y =9
Ly =13

Thus, the speed of the boat in stll water (k) is & km/hr
and speed of the stream (v)is 3 km/hr,



Question 4:

Solve the following pair of equations by cross multiplication method :

ArtT + 10x+3

CE 16, = = 11, x20,y#0
Ty ’ Ty ’
Solution :

4 + 7y 16i.e., 4 + L. 16 and
WKy =y Y =

10x +ﬁ=11i,e,J 10 +§=11

o oKy x

It can be seen that the above equations are not linear equations.
Substtuting L. a and 1o b in both the equations, we get
® Y

b +7a=16 .Fa+4db-16=0 e D
and 10b + 3a=11 :3a+ 10b-11=0 (2
Comparing with the general from, we get

a=7 b=4 g=-156

a,= 3, b,= 10, ¢,=-11

Applying cross multiplication method,

a=b=1
by & o & & by
b, & ¢ & & b,
a o] 1

"4 16 -16 7 7 4
10 -11 -11 3 3 10

. a _ b _ 1
S (A(-11)-(10)(-16) (-18)(3)-(-11)(7] (7)(10)-(3)(4)
. a _ b _ 1
Co-dd + 160 -48 + 77 F0- 12
a _b_1
116 29 58
a=£=2 and b=§ -1
58 2
1 1
Hence, - =~ =a=2 and = =b= =
W 2
LxX o= é andy =

Question 5:

Mahesh travels 250 km to his home partly by train and partly by bus. He takes 6 hours if he
travels 50 km by train and remaining distance by bus. If he travels 100 km by train and
remaining distance by bus, he takes 7 hours. Find the speed of the train and the bus

separately.

Solution :



Suppose, the average speed of the train is x km/hr and the
average speed of the busis v km/hr.

Case 1:

If Mahesh travels 50 km by frain and the remaining
(250-50) km, i.e., 200 km by bus, then he takes & hours
to reach home,

Time taken by the train to travel 50 kmis @hours. (t = EJ
® s
Time taken by the bus to ravel 200km is % hours. [ = g]
But, in this case, time taken to reach home is & hours,
22020 g SEEY
* b
Case 2

If Mahesh travels 100 km by train and the remaining
(250-100) km, i.e. 150 km by bus, then he takes 7 hours
to reach home,

Time taken by the train to travel 100 km is lxﬂ hours.(-.- t= g}

Time taken by the bus to travel 150kmis lvﬂ hours.(-.- t= g}

But, in this case time taken toreach home is 7 hours,
. 100, 120_- ()

x W
Here eq.(1) and (2) are not linear.

1 1
Let — =aand — = b,
* ¥

Here eq.(1) and (2) are not linear,

Letizaandizb,
x ¥

S0a + 200b =& U <3
and 100a + 150b =7 S ¢
Multiplying eq.(3) by 2 and subtracting eq.(4) from it,
250b =5
1
50

Substituting b = 51—0 ineq.(3)

S0a + 200 L =
=0

SEla+ 4 =06

L 50a =2
1

La= =
25

Now,izazi and l:b:i
X 25 ¥ 50

Lx =25 andy =50
Thus, average speed of the train is 25 km/hour and average
speed of the bus is 50 km/hour,

Exercise-3
Question 1:
Obtain a pair of linear equations from the following information :

“The rate of tea per kg is seven times the rate of sugar per kg. The total cost of 2 kg tea and
5 kg sugar is X 570.”

Solution :
Suppose, the rate of tea per kg is Rs. x and the rate of sugar per kg is Rs.y.



The rate per kg of tea (x) is seven times the rate per kg of sugar (y).
SLX=T7yie,x—=7y=0... ... 1)

The cost of 2 kg of tea is Rs. 2x and the cost of 5 kg of sugar is Rs.5y.

.. Total cost becomes Rs. (2x+5y).

But, this cost is given to be Rs. 570.

L2x+5y =570 ... ... 2)

Thus, equations (1) and (2) represent a pair of linear equation in two variables.

Question 2:

Draw the graphs of the pair of linear equations in two variables. x + 3y =6, 2x —y = 5. Find
its solution set.

Solution :
X+3y=6
.'.3y:6_x
_ 5 - x
3
Forx =10,y = @ =2
Forx =6, v = 6-6_g
3

.. Plot the ordered pair (0, 2) and (6, 0) of the equation x + 3y = 6 on the graph paper and
draw a line joining them.

2x—-y=5

L y—2x-5

Forx=0,y=2(0)-5=-5

Forx=5,y=2(5)-5=10-5=5

.. Plot the ordered pairs (0, -5) and (5, 5) of equation 2x —y =5 on the graph and draw a line
joining them.

The intersection point a (common point) of these two lines is (3, 1) which satisfies both the
equations.

Thus, the solution set of the given pair of linear equations is {(3, 1)}.



Question 3:

Solve the following pair of equations by the method of elimination :
45 _7 5,4_13
T + E — ?’ T + y 2

Solution :

Here, iL+E=7’ and > +iL=E do not form a pair of linear equations.
Kooy oy 2

Substituting o a and 1. b inboth the equau'l}ws, wie get
X Y

4a+5b =7 e (1)

and5&+4b=1—23

. 10a+8b=13 ... ... 2
Multiplying eq.(1) by 5 and eq.(2) by 2,
20a+25b=35... ... 3
20a+16b=26 ... ... 4)
Subtracting eq.(4) from eq.(3),
9b=9..b=1
Substituting b = 1 in eq. (1),
4da+51)=7

Lda =2 L a=

|

1
Hence, = = a =
®

P

andl=b=1
Y

sx=2andy=1
Thus, the solution set is (x,y) = (2, 1).

Question 4:

Solve the following pair of linear equations by the method of cross-multiplication :

(@a+bx+(@-by=a2+2ab-b% azb
(a-b)(x+y)=a?-b% azb



Solution :

Converting in the standard from,

(a+b)x + (a—b)y +b?-2ab-a?=0and
(a=b)(x+y)=a?-b?

S (a-b)(x+y)=(a-b)@+Dh)

L X+y=a+b (. azbsodividing by a—b #0)
Hence, (a + b)x + (a—h)y + b2—2ab—a2=0 ... ... (1)
x+y—(a+b)=0...... )

Comparing the equations with the general form,
aj=a+b,b=a-b,g=b*-2ab-a% a,=1b,=1,c,=(a+bh)
Applying cross multiplication method,

X _ Y 1
by ¢ & & & b
b2 l::2 2 a2 62 b2
_ b _ Y _ 1
" a-b b? - 2ab- &2 b2 -Zab-a® a+b a+bh a-b

1 - {a+b) - {a+b) 1 1 1
_ ® _ y _ 1
- —{a—b){a+b)—(1}(b2 - 2ab - az) (b2 -2ab- 52){1)+(a+b){a+b} (a+b){1)-{1){a-b)
. x _ y _ 1
-{& -b?)-b*+2ab+4 " bP-2ab- #+b’+2ab+a’ a+b-a+b
Cox ooy o 1
T2ab 2ab7 b
LX = 2ab and vy = 2_b‘?

2b 2b

s¥x=gandy=hb
Thus, solution of the given pair of linear eguations is (x, y) = (a. b).

Question 5:

Solve the following pair of equations :

4 o 10 4 9
r+1 + y+2 T T o+l + y+2 2 xz-1,y#-2
Solution :
4 7 10 i4 9 .
Here, — + ——=2and —+-—-——=2is not a pair
e v “+1 y+2 2 P
linear equations. 4a+7b=2 .....(1)
Substituting 1 a and 1 b in both the equations, we get
%
=
and 10a + 14b = §|.e.J
20a+35b=10.....(2)
Multiply equation (1) by 5,
20a+35b=10......(3)
Subtracting equation (2) from equation (3},
h=1 -b=2
7
Substituting b = % inequaton (17,
4a+7(1] =2
7
Sda+1 =
1
o
1 1 1 1
enoe 7 a 7] an v >

cx+l=4andy+2=7
sx=3andy="5
Thus, the solution of the given pair of equations is (x, v) = (3, 5).



Question 6:

The difference between two natural numbers is 6. Adding 10 to the twice of the larger
number, we get 2 less than 3 times of the smaller number. Find these numbers.

Solution :
Let x be the larger natural number and y be the smaller number from the two natural
numbers. The difference between the two natural number is 6.

SX—Y=6 ... 1)
Adding 10 to twice the larger number(x), we get 2x+10; and 3 times the smaller number is
3y.

But, from the given data, adding 10 to twice the larger number, we get 2 less than 3 times
the smaller number.
L2x+10=3y-2

2Xx—3y=-12 ... ... )
Multiplying eq. (2) from eq.(3),
2x =2y =12

Substituting y = 24 in eq. (1),
X—24=6..x=30
Thus, the required larger natural number(x) is 30 and the smaller natural number is 24.

Question 7:

The area of a rectangle gets increased by 30 square units, if its length is reduced by 3 units
and breadth is increased by 5 units. If we increase the length by 5 units and reduce the
breadth by 3 units then the area of a rectangle reduces by 10 square units. Find the length
and breadth of the rectangle.

Solution :

Let the length of the rectangle = x units

Breath of the rectangle =y units.

Now,

Area of the rectangle = length x breadth = xy (unit)?

If the length of the rectangle is reduced by 3 units, then the length becomes (x — 3) units and
if the breadth of the rectangle is increased by 5 units, then the breadth become (y + 5) units.
Now the area of rectangle increases by 30 square units,

S (x=3)(y+5)=xy+30

SoXy +5x—3y—-15=xy + 30

Now, if the length of the rectangle is increased by 5 units, then the length becomes (x + 5)
units; and if the breadth of the rectangle is reduced by 3 units, then the breadth becomes (y
— 3) units.

Now the area of the rectangle decreases by 10 square units,

S (x+5)(y—-3)=xy-10

Xy —3x+ 5y —-15=xy—-10

S-3+5y=5

L3x—=by=-5.... 2)

Now, multiplying eq.(1) by 3 and eq.(2) by 5 and then subtracting them,
16y = 160

~y=10

Substituting y — 10 in eq.(1),



5x — 3(10) = 45

S.bx—-30=45
~.Bx=75
Sox=15

Thus, the length (x) of the rectangle is 15 units and its breadth (y) is 10 units.
Question 8:

A part of monthly hostel charges is fixed and the remaining depends on the number of days
one has taken food in the mess. Yash takes food for 25 days. He has to pay X 2200 as
hostel charges where as Niyati takes food for 20 days. She has to pay X 1800 as hostel
charges. Find the fixed charges and the cost of food per day.

Solution :

Suppose the fixed (constant) hostel charge of a student is Rs. x and food-charge per day is
Rs.y.

Yash ate food for 25 days and his total charge is Rs.2200.

.. Fixed hostel charge + 25 x food — charge per day= Rs. 2200.

SoX+ 25y =2200 ... ... 1)

Similarly, Niyati ate food for 20 days and her total charge is Rs. 1800.

S X+ 20y =1800 ... ... (2)

Subtracting eq. (2) from eq.(1),

5y =400y =80

Substituting y = 80 in eq.(2),

X +20(80) = 1800

- X + 1600 = 1800

Sox =200

Thus, the fixed charges (x) is Rs. 200 and the food-charge per day is Rs. 80.

Question 9:

A fraction becomes when 2 is subtracted from the numerator and denominator it becomes
when 5 is added to its denominator and numerator, find the fraction.

Solution :

Suppose, the numerator of the fraction is x and its
denominator is v,
If 2 iz subtracted from both the numerator and the
denominator,
New denominator = 2.

y—2
But, reduced from of this fraction is %

ox-2 2
“y-2 5

s EBx-10=2y-4

s EBx-2y=6....(1)

If 5 is added to both the numerator and the denominator, then the new fraction becomes,



®+5
W+ D

But, the reduced from of this fraction is 7

X+5 3

Tyw+s 4

LAk +20=3y+15
MAx-3y=-5 ....(2)
Multiplying eq.[1) by 3 and eq.(2) by 2,
15x-6y=18.... (3)

and 8x -6y =-10......(4)
Subtracting eq. (4) from eq.(3),
Tx=28

Lx=4
Substitutingx=4ineq.(1),
5(4)-2y=6

n20-2v=6

~2y=14

ny=7

HU&

Thus, x = 4, v = 7 and the original fracton= %

Question 10:
Select a proper option (a), (b), (c) or (d) from given options :
Question 10(1):

The solution setof x —3y=1and 3x+y =3is .....

Solution :
o {(1,00}
a b —
Here, itis clear that, —1[= l] = —1(= —3]
a,\ 3} b, 1

So, we can find the unique solution by substituting each option
till we get the one which satisfies both the equations,
{1, 0) satisfies both the equations.

Question 10(2):
The solution setof 2x +y=6and 4x + 2y =5is ......

Solution :
[
Comparing2x +y =6and4dx + 2y =5 e, 2x +y = g,
e 6= gwhich is not possible,

. The sclution is a @ set,

Question 10(3):

To eliminate x, from 3x + y = 7 and -x + 2y = 2 second equation is multiplied by......

Solution :

c.3
The second equation is multiplied by 3. Thus in both the equations, the coefficient of x

becomes the same. (without taking sign into consideration)



Question 10(4):

If2x+3y=7and 3x + 2y = 3, thenx -y = .....

Solution :

b. -4

Here,2x +3y =7 ... ... 1)

x+2y=3 ... ... 2

Subtracting equation (1) from equation (2),
X—-y=-4

Question 10(5):

If the pair of linear equations ax + 2y = 7 and 2x + 3y = 8 has a unique solution, then a #

Solution :
il

“3

Here, ax + 2y =7 .2,

ax +2y-7=10 e
and 2x + 3y =8 i.e.,
2% + 3y -8=0 e (2

Comparing with the general from,
a=a, b=2 cg=-7

a,=2, b,=3 ¢=-8

If the equation has a unigue sclution,
Then

2

— =
a2

il
wls i & [

[ni}
+#

Question 10(6):

The pair of linear equations 2x +y —3 =0 and 6x + 3y =9 has.........

Solution :
d. infinitely many solutions

For2x+y-3=0 ...... Q)
and 6x + 3y -9 i.e.,
2x +y—3 =0 (dividing by 3) ... ... (2)

.~.The equations are same and hence have infinitely many solutions.

Question 10(7):

If in a two digit number, the digit at unit place is x and the digit at tens place is 5, then the
number is......

Solution :
c.x+50
Let the digit in the unit’s place be x and the digit in the ten’s place be 5. So, the number is



10(5) + x =50 + x = x + 50.

Question 10(8):

In a two digit number, the digit at tens place is 7 and the sum of the digits is 8 times the digit
at unit place. Then the numberis..........

Solution :

d. 71

In the two digit number, the digit in the unit’s place is x and the digit in the ten’s place is 7.
.. The number is 10(7) + x =70 + x.

Sum of digits = 8 times the digit in the unit’s place.
. Sum of both the digits

= 8 x digit at unit’s place

SLT7+HX=8x%xX

ST =TX

Sox=1

Now, substituting x = 1 in required number 70 + X,
70+x=70+1=71

Question 10(9):

The sum of two numbers is 10 and the difference of them is 2. Then the greater number of
these two is.......

Solution :

c.6

Let the two numbers be x and y such that x > y.
The sum of the digits is 10.

SX+y=10 ... ... (1)

Difference between the digits is 2.
SX=y=2(X>Y) . 2)

Adding eqg. (1) and eq.(2),

2x =12

LX=6

Also, X >y so x = 6 is the required number.

Question 10(10):

3 years ago, the sum of ages of a father and his son was 40 years. After 2 years the sum of
ages of the father and his son will be........

Solution :

c. 50

Let the present age of the father be x years and the son’s be y years.
Before 3 years,

Age of the father = (x — 3) years

Age of the son = (y — 3) years.

Also, the sum of their ages is 40.

L (x=3)+(y+3)=40

After 2 years,



