1 Linear Equations in Two Variables

Let’s study.

e Methods of solving linear equations in two variables - graphical method,
Cramer’s method

e Equations that can be transformed in linear equation in two variables

e Application of simultaneous equations

Let’s recall.

(Linear equation in two Variables)

An equation which contains two variables and the degree of each term
containing variable is one, is called a linear equation in two variables.

ax + by + ¢ = 0 is the general form of a linear equation in two variables;
a, b, c are real numbers and a, b are not equal to zero at the same time.

Ex. 3x - 4y + 12 = 0 is the general form of equation 3x = 4y - 12
Activity : Complete the following table

No. Equation Is the equation a linear equation in 2
variables ?

4m + 3n = 12 Yes

3x2 - 7y =13

J2x - By =16
Ox + 6y - 3 =0
03x + 0y -36 = 0

| o1 B W NP

4 5
—+—=4
Xy

7 4Xy - 5y - 8 =0
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(iShnukaneous linear equaﬁonsj

When we think about two linear equations in two variables at the same
time, they are called simultaneous equations.

Last year we learnt to solve simultaneous equations by eliminating one
variable. Let us revise it.

Ex. (1) Solve the following simultaneous equations.
(1) 5x - 3y = 8; 3x +y =2

Solution :
Method (II)
Method | : 5x - 3y = 8. .. ()
5Xx -3y =38. .. (I
X +y=2... (I
X +y=2... ()

Multiplying  both  sides of ) _
Let us write value of y in terms

equation (1) by 3. of x from equation (1) as

X + 3y =6... (I y=2-3x ... (II)
5 -3y =8 .. (I) Substituting this value of y in
Now let us add equations (I) equation (1).
and (I11) 5X - 3y = 8
5x - 3y = 8 So5X - 3(2 - 3X) =8
Tox +3y =6 55X -6 + 9X = 8
14x = 14 C14X - 6 = 8
x=1 So14X =8 + 6
substituting x = 1 in equation (II) 14X = 14
X +y =2 X = 1
So3x1l 4y =2 Substituting x = 1 in equation
L34y =2 an
y = -1 y =2 - 3X
solution is x = 1, y = -1; it is also Sy =2 - 3x1
written as (x, y) = (1, -1) Loy =2-3
oY= -1

X =1,y = -1 is the solution.

1Dppapapapapapapapapp T 2 KL



Ex. (2) Solve : 3X + 2y = 29; 5X -y = 18
Solution : 3X + 2y =29. .. (I) and 5Xx -y =18 . .. (I)
Let’s solve the equations by eliminating ’y’. Fill suitably the boxes below.
Multiplying equation (Il) by 2.
LoSX x [y x [ ]=18x[ ]
So1oX -2y =[] ... (1)
Let’s add equations (1) and (II)
3X + 2y = 29

- 1=
L 1= Loxo=[ ]
Substituting X = 5 in equation (1)
3X + 2y = 29
o3 x [l +2y =29
o] w2y =29
2y =29 - [ |
2y =[] sy =[]

(X, y) = (L__1, [ is the solution.

Ex. (3) Solve : 15X + 17y = 21; 17X + 15y = 11
Solution : 15X + 17y = 21. . . (I)
17X + 15y = 11 . . . (1)

In the two equations above, the coefficients of X and Yy are interchanged.
While solving such equations we get two simple equations by adding and
subtracting the given equations. After solving these equations, we can easily find
the solution.

Let’s add the two given equations.

15X + 17y = 21
11

T 17X + 15y

32X + 32y = 32

=D2p1papapapapapapappapapapy 3 A



Dividing both sides of the equation by 32.
X+y=1... (I
Now, let’s subtract equation (II) from (I)
15X + 17y = 21
__17x + 15y =_11

-2X + 2y = 10
dividing the equation by 2.
X +y=5... (V)
Now let’s add equations (I1I) and (V).
X + =1
* -X +>;/ =5
2y =6 .oy =3
Place this value in equation (III).
X+Yy=1
X+ 3 =1
T X=1-3 SoX = =2

(X, ¥) = (-2, 3) is the solution.

Practice Set 1.1

(1) Complete the following activity to solve the simultaneous equations.

SX + 3y = 9 ———m- (1)
X - 3y = 12 ——-—- (I1) ! Place X = 3 in equation (I).
Let’s add egations (I) and (II). . sx [ J+3y=9
SX + 3y = 9 ! 3y =9 - [
Tox -y =12 ! 3y = [
Ix=[_] o=
X = % x =[] y =[]

. Solution is (X, y) = (|:|, |:|).
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2. Solve the following simultaneous equations.

(1) 3@ + sb = 26; a + sb = 22 (2) X + 7y = 10; 3X - 2y = 7
(3) 2X - 3y = 9; 2X + Yy = 13 (4) sm - 3n =19; m - 6n = -7
(5) SX + 2y = -3; X + 5y = 4 (6) yx+y=1l; 2x+%y25

(7) 99X + 101y = 499; 101X + 99y = 501

(8) 49X - 57y = 172; 57X - 49y = 252

Let’s recall.

(Graph of a linear equation in two Variables>

In the 9" standard we learnt that the graph of a linear equation in two
variables is a straight line. The ordered pair which satisfies the equation is a

solution of that equation. The ordered pair represents a point on that line.

EXx. Draw graph of 2X -y = 4.
Solution : To draw a graph of the equation let’s write 4 ordered pairs.

X 0 2 3 -1 To obtain ordered pair by
y -4 0 2 -6 simple way let’s take X = 0
(X, y) [(0, -4)| (2, 0) (3, 2) |(-1, -6)|and then y = 0.

Scale : on both axes
1 cm =1 unit.

Y.

Yl

v
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Steps to follow for drawing a graph Two points are sufficient to
of linear equation in two variables. represent a line, but if co-ordinates
: of one of the two points are
F'.nd at Iea_lst 4 order_ed wrong then you will not get a

pairs for given equation correct line.
If you plot three points and if
. - they are non collinear then it is
Draw X- axis, Y-axis on understood that one of the points
graph paper and plot the is wrongly plotted. But it is not
points easy to identify the incorrect

point.
~ If we plot four points, it is almost
See that all 4 points lie certain that three of them will be
on one line collinear.

A linear equation y = 2 is also written as 0X + Yy = 2. The graph of this
line is parallel to X- axis; as for any value of X, Y is always 2.

X 1 4 -3
y 2 2 2
Xy 1 d,2) | 4,2) [(-3,2)

Similarly equation X = 2 is written as X + 0y = 2 and its graph is
parallel to Y-axis.

1Y Scale on both axes
i i 1¢m = 1 Unit
3 (253)
(-3,2) 5| (1,2) (4,2) y =2 H
i 2.1
‘X‘—s 57 ESdEE i R HESHEL, SeAiHSReH o SRAHESRG MECCHES: HIERSREN. ISR Saiceas: X
- (2,-1)
S
43 (2,-3)
_4 ea
I
VY‘ X v
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Let’s learn.

(Graphical method )
Ex. Let’s draw graphs of X + y = 4, 2x - y = 2 and observe them.

X+Yy=4 2XK -y =2
X -1 4 1 6 X 0 1 3 -1
y 5 0 3 | -2 y | -2 0 4 _4
x,y) [(-1,5) |(4.0) |(1.3) [(6,-2) (x,y) [ (0,-2) [(1,0) [(3,4) [(-1,-4)

rY Scale Each point on the graph
1°2mb°:thlaﬁe§it satisfies the equation. The
two lines intersect each
other at (2, 2).
Hence ordered pair (2, 2)
le. X = 2, Yy = 2 satisfies
the equations X + Yy =
and 2X -y = 2.
The values of variables that
satisfy the given equations,
give the solution of given

equations.

the solution of given
equations X + Yy = 4,
2X -y = 2 is X = 2,
y = 2.

\
\VY

Let’s solve these equations by method of elimination.

X+y=4... () i substituting this value in equation (1)
X -y =2 ... (I X+Yy =4
Adding equations (I) and (Il) we | L2+ Yy =4

get Ly =2

IX =6 .. X =2
->=>=>=>=>=>=»»»»»»»».««««««««««««««-



Activity (I) : Solve the following simultaneous equations by graphical method.
e Complete the following tables to get ordered pairs.

X-Yy=1

X

0

3

y

(X, y)

5X - 3y = 1

X

2

y

8 | -2

(X, y)

e Plot the above ordered pairs on the same co-ordinate plane.

e Draw graphs of the equations. e Note the co-ordinates of the point
of intersection of the two graphs. Write solution of these equations.
Activity Il : Solve the above equations by method of elimination. Check

your solution with the solution obtained by graphical method.

Let’s think.

The following table contains the values of x and y co-ordinates for
ordered pairs to draw the graph of 5X - 3y =1

X

0

1

-2

1
3

S |wn—

3

11

(X, y)

(0, -5)

(1.0)

(%)

3
<_27 _%>

e |s it easy to plot these points ? e Which precaution is to be taken
to find ordered pairs so that plotting of points becomes easy ?

Practice Set 1.2
1. Complete the following table to draw graph of the equations -
MHMx+y=3 () x-y=4
X +Yy =3 X-y=4
3 1| [ [ ] -1 0
[ ] 5 3 0 ] 4
X Y[ (3, 00 [ |0, 3) Y| | T (o, -4)

2. Solve the following simultaneous equations graphically.
()X +Yy=6;X-Y =4 2) X+y=5;X-y=3
B)X+Yy=0;2X-YyY=9 (4) 3K -y =2;2X-Yy=3
(5) 3X = 4y = =7 ; 5X =2y = 0 (6) 2X - 3y =4 ; 3y - X =4
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Let’s discuss.

To solve simultaneous equations X + 2y = 4 ; 3X + 6y = 12 graphically,
following are the ordered pairs.

X + 2y = 4 3X + 6y = 12

X -2 0 2 X -4 1 8

y 3 2 1 y 4 1.5 -2
X, V)| (-2, 3) | (0, 2) | (2, 1) (X, V)| (-4, 4) [(1, 1.5)|(8, -2)

Plotting the above ordered pairs, graph is drawn. Observe it and find answers
of the following questions.

AY Scale on both axes

1 cm =1 Unit

6 ¢

vY'

(1) Are the graphs of both the equations different or same ?

(2) What are the solutions of the two equations X + 2y = 4 and 3X + 6y = 12 ?
How many solutions are possible ?

(3) What are the relations between coefficients of x, coefficients of y and
constant terms in both the equations ?

(4) What conclusion can you draw when two equations are given but the
graph is only one line ?
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Now let us consider another example.
Draw graphs of x - 2y = 4, 2x - 4y = 12 on the same co-ordinate plane.
Observe it. Think of the realation between the coefficients of X, coefficients of

y and the constant terms and draw the inference.

ICT Tools or Links.

Use Geogebra software, draw X- axis, Y-axis. Draw graphs of
simultaneous equations.

Let’s learn.
( Determinant )
a b| _ [aj b
c dl s a determinant. (a, b), (¢, d) are rows and e [dj
are columns.

Degree of this determinant is 2, because there are 2 elements in each column

and 2 elements in each row. Determinant represents a number which is (ad-bc).

= ad-bc

d

a b
ad-bc is the value of determinant ‘C q

Determinants, usually, are represented with capital letters as
A B C D, ..... etc

A8 L4 Solved Examples 25,594

Ex. Find the values of the following determinants.

243 9
2 343
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Solution :

(1)A:§g| =(5x9) -@Bx7) =45-21=24
-8 -3
@AN=1], 4‘ = [(-8) x O] - [(-3) x 2)] = -32 - (-6)
= -32 +6 =-26
243 9
(3)B:23\/§ =243 x3V3)] - [2x 9] =18 -18 =0

Let’s learn.

CDeterminant method (Cramer’s Rule) )

Using determinants, simultaneous equaions can be solved easily and in less
space. This method is known as determinant method. This method was first
given by a Swiss mathematician Gabriel Cramer, so it is also known as Cram-
er’s method.

To use Cramer’s method, the equations are written as a,X+b.y=c and
ax+hby = c,.

ax + by

c. ... (I

1

ax+by=c ... (I

2

Here X and y are variables, a, bl, C, and a, bz, C, are real numbers,
ab -ab #0

Now let us solve these equations.

Multiplying equation (I) by b..

abx+bby=cb ... 1

Multiplying equation (Il) by b .

abx+bby=cb ... @)
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Subtracting equation (IV) from (III)
abx+bby=chb
a,bx bby=chb

(@b -ab)x=chb-chb
X = 60 &b, W)
a'1 b2 B a2 bl
ac-ac
Similarly Yy = W ... (VD

To remember and write the expressions

cb-cb, ab -ab, ac-ac weusethedeterminants.

Now a X +by=c : a) (b fe
1 1 ! We can write 3 columns. ) ;

az bz CZ
and @ X+ by-=cC

2

The values X, y in equation (V), (VI) are written using determinants as

follows
Cl bl
Cl bz_ CZ bl Cz b2
X = = R
ab-ab a, b,
b
a2 2
al Cl
_ a1 CZ_ aZ Cl _ a2 CZ
a b2 - a b1 a, bl
b
a2 2
a b c, b a ¢
To remember let us denote D = a, b2 , Dy = C, b2 , Dy = |a, c,

D, Dy
. _D’ _D

a b Ci
For writting D, DX, DY remember the order of columns (azj’ [ j, ( j

From the equations,
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ax+by-=c
! Y ! a b, C
and a X + by = ¢ we getthecolumns |, /|, |, |cl

Ci

® In D the column of constants (C] IS omitted.

2

ai Ci
* In Dy the column of the coefficients of x, (azj Is replaced by (Cj

o]

Ci
* In Dy the column of the coefficients of v, [sz Is replaced by (Cj

Let’s remember!

Cramer’s method to solve simultaneous equations.

(Write given equations in the form ax + by = c . )

Q:ind the values of determinants D, Dy and Dy)

D D
Using, X = FX and Yy = Y

find values of X, V.

: e )
Gabriel Cramer
(31 July, 1704 to 4 January, 1752)
This Swiss mathematician was born in Geneva. He
was very well versed in mathematics, since childhood. At
the age of eighteen, he got a doctorate. He was a professor
in Geneva. \_ -
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25524 Solved Example 2425 24

Ex. (1) Solve the following simultaneous equations using Cramer’s Rule.
oX + 3y = -11 ; 2x + 4y = -10

Solution : Given equations
5X + 3y = -11
2X + 4y = -10

Dz‘j i‘ =(5x4)-(2x3)=20-6=14
-11 3
Dy = |10 4| = (-11) x 4 = (-10) x 3 = -44 ~(-30)
= 44 + 30 = -14
5 -11
Dy =1, _qio|= 5 x (-10) - 2 x (-11) = =50 -(-22)

= =50 + 22 = -28

D D
e G _ Y8
D = & - ! andy_D_14—2

(X, y) = (-1, -2) is the solution.

X =

Activity 1 : To solve the simultaneous equations by determinant method, fill
in the blanks

Yy +2X-19=0;2X-3y +3=0

Solution : Write the given equations in the form ax + by = ¢

2X + Y = 19
2X - 3y = -
‘: =[x o] -Lx (] =-C0- )
=1-CJ=T]

\19 7| - s < 1 LD x I -7 -

=1

pspspapapapapapapapapapapapa 14 G ECEECEECECCEGEE



oy = |5 = LD« €1 - (D) « (C]
=L JI-L_J=0L_]

By Cramer’s Rule -

L=+

X y

NiES

X =

=L y =L
(X, y) = (], [_] is the solution of the given equations.

Activity 2 : Complete the following activity -

3X-2y=3 IX+Y=16

Find the values of determinants
in the given equations

D:| |:|:|Dx=| |:DDy=| |=|:
Values accordingvto Cramer’s Rule
[ i l
[ ] [ ]
X == =[] y=r—° L

(X, y) = (][] is the solution.

=papapapapapapapapapapapapapyl 15 eqedededed el



Let’s think.

* What is the nature of solution if D = 0 ?

* What can you say about lines if common solution is not possible?

Practice Set 1.3
1. Fill in the blanks with correct number
3 2
s s|=3x[C0-Cdx4 =[CJ-8 =[]
2. Find the values of following determinants. |7 5
3
-1 7 5 3
M, @ |, B35 1
2 2

3. Solve the following simultaneous equations using Cramer’s rule.

(1) 3X -4y = 10 ; 49X + 3y =5 (2) 4X + 3y -4 =0 ; 6X = 8 - 5Y

(3) X + 2y = -1 ; 2X - 3y = 12 (4) 6X - 4y = -12 ; 8X - 3y =

(5) 4m + 6N = 5S4 ; 3M + 2n = 28 (6>2X+3y:25x'%:

Let’s learn.

(Equations reducible to a pair of linear equations in two variables)

Activity : Complete the following table.

Equation No. of variables | whether linear or not
3 _ 4 g 2 Not linear
X y
6 3
-1t y2 =0
7 1
1 T y+2 © 0
14 3
xX+y + xX—y >

-2
1
2
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Let’s think.

In the above table the equations are not linear. Can you convert
the equations into linear equations ?

Let’s remember!

We can create new variables making a proper change in the given
variables. Substituting the new variables in the given non-linear equations,

we can convert them in linear equations.
Also remember that the denominator of any fraction of the form m

n
cannot be zero.

252824 Solved examples 25,05 24

Solve:
4 5 3 4
EX.(l);+§ T x vy =5
. 4 5 3 4
Solution : % §=7;§+y:5
=7. ()

o
i) s w

Replacing (1J by m and ( j by n in equations (I) and (Il), we get

X

dm + 5n =7 . .. (l)
3m+4n:5...(|V)
On solving these equations we get
=3, n=-1
r 1 1
NOW,m:X ..3:X ,X:3
- Y
n=7y woml=g y = -

: : : : : 1
. Solution of given simultaneous equations is (X, y) = (5, -1)
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4 1 _ 2 3
Ex.(2) X—y + x+y 3 x-y  x+y >
_ 4 1 2 3
Solution : + =3 ; - =5
X—y x+y xX—=y X+y

TES S

() - 3(5)

1 1
Replacing ( J by a and (m} by b we get

I
(94}

(1)

x=y
4da + b=3... (D
2a -3b=5... (IV)
On solving these equations we get, a = 1 b = -1

T R
) ) -

x-y=1... (V)
X+y=-1... (VD
Solving equation (V) and (VI) we get x = 0, y = -1

.. Solution of the given equations is (x, y) = (0, -1)

Let’s think.

In the above examples the simultaneous equations obtained by
transformation are solved by elimination method.

If you solve these equations by graphical method and by Cramer’s
rule will you get the same answers ? Solve and check it.
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Activity :  To solve given equations fill the boxes below suitably.

5 1 _ 6 3
sty 2 g - y2 =1

1 1
Replacing (Hj by m, (E} by n

> New equations ¥
_ 6m - 3n = 1
On solving |

m=01,n=10»141]

Replacing m, n 6§/ their original values.

(i% !
x-1) =3 On solving
x =[],y ="0»1]
“{(x, y) = ( , )|is the solution of the given simultaneous equations.
Practice Set 1.4

1. Solve the following simultaneous equations.

M 2315, 8,3 47
Xy Xy
0,2, 015 5,
X+y X—y X+y X—y

()

27 31 g 31,27

= =89
x—=2 y+3

x—2 y+3_

3)

1 1
+
3x+y 3x-y

1 1 1

3
47 2Bx+y) 23x-y) 8

(4)
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Let’s learn.

(Application of Simultaneous equations)

Activity : There are some instructions given below. Frame the equations from
the information and write them in the blank boxes shown by arrows.

T
Sarthak’s age is less by 8
than double th/cla\ age of Sakshi

| am My  Present
<_
Sarthak | @9€ IS X years.

4 years ago
Sakshi’s age was My Present
3 years less than
Sarthak’s age at
that time.

The sum of present
I am ages of Sarthak
age is y years. | Sakshi and Sakshi is 25.

Ex. (1) The perimeter of a rectangle is 40 cm. The length of the rectangle is
more than double its breadth by 2. Find length and breadth.

Solution : Let length of rectangle be x cm and breadth be y cm.

From first condition -

2(X + y) = 40
X+y=20... ()
From 2" condition -

X =2y + 2

X -2y =200 (1)
Let’s solve eq. (1), (II) by determinant method
X +y =20
X -2y =2

2ppappapapapapapapappapaps SO DS S S



D=1, _, =[x (-2)]-@1x1)=-2-1=-3
20 1
Dy = |, _,|=1020x(-2)] - (1 x2) =-40 -2 = -42
1 20
Dy =|, ,|=@x2-(@0x1)=2-20=-18
D D
x=—Xandy=_y
D D
- 42 18
x=_—3andy=_—3
~x =14, y =6

. Length of the rectangle is 14 cm and breadth is 6 cm.

Ex. (2)
Sale ! Sale !! Sale !l only for 2 days
4 )
N\ J
| have some analogue wrist watches and some digital
wrist watches. | am going to sell them at a discount
Sale of 1% day Sale of the 2" day
Analogue watch = 11 Analogue watch = 22
Digital watch = 6 Digital watch =5
Received amount = ¥ 4330 Received amount = ¥ 7330

Find selling price of wrist watch of each type.
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Let selling price of each analogue watch be ¥ X

Solution :
Selling price of each digital watch be T y

From first condition -

11x + 6y = 4330 . . . (I)
from 2" condition -
22x + 5y = 7330 . . . (I
multiplying equation (I) by 2 we get,
22x + 12y = 8660 . . . (I

subtract equation (I11) from equation (II).
22x + 5y = 7330 . . . (I
__ 22x + 12y = 8660 . . . (llI)
-7y = -1330

y = 190

Substitute this value of y in equation (I)

11x + 6y = 4330

. 11x + 6(190) = 4330
11x + 1140 = 4330
11x = 3190

x = 290

selling price of each analogue watch is ¥ 290 and

of each digital watch is ¥ 190.
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Ex. (3)

A boat travels 16 km upstream The same boat travels 36 km
and 24 km downstream in 6 upstream and 48 km downstream
hours. in 13 hours.

Find the speed of water current and speed of boat in still water.

Solution : Let the speed of the boat in still water be x km/hr and the speed
of water current be y km/hr

.. speed of boat in downstream = (x + y) km/hr.

and that in upstream = (x - y) km/hr.
distance

Now distance = speed x time oo time =
speed

: 1 :
Time taken by the boat to travel 16 km upstream = % hours and it
24
takes P hours to travel 24 km downstream.

from first condition -

o 2% 6. . @
X—y Xty
from 2" condition

36 48

+ =13 ... (II)

X—y XxX+y
By replacing - by m and Tty by n we get
16m + 24n =6 ... ()
36m + 48n = 13 ... (IV)

=papapapapapapapapapapapapapl 23 Keqededede el



1 1
PELT:
Repalcing m, n by their original values we get
Xx-y=4... (V) x+y=12... (VI

Solving equations (II1) and (IV) m =

Solving equations (V), (VI) we get x = 8,y = 4
. speed of the boat in still water is 8 km/hr. and speed of water current
Is 4 km/hr.

Ex. (4) A certain amount is equally distributed among certain number of students.
Each would get I 2 less if 10 students were more and each would get
< 6 more if 15 students were less. Find the number of students and the
amount distributed.

Solution : Let the number of students be x and amount given to each student
be X .

. Total amount distributed is xy
From the first condition we get,
(X +10) (y - 2) =Xy
SoXY - 2X 4+ 10y - 20 = XY
S- 22X+ 10y = 20
=X +sy=10... ()
From the 2" condition we get,
(x - 15) (y + 6) =
..xy+6x—15y—90—xy
. 6x - 15y = 90

2x - by =30 ... (I
Addlng equatlons (I) and (Il)
- X + 9y =
2x - 5y = 30

X = 40
Substitute this value of X in equation (I)

+

- X+ 5 =10

~— 40 + 5y = 10

o 5y =50
p2ppapapapapapapapapapapada 24 G EEEEEGEE



y = 10
Total amount distributed is = xy = 40 x 10 = ¥ 400.
< 400 distributed equally among 40 students.

Ex. (5) A three digit number is equal to 17 times the sum of its digits; If the digits are
reversed, the new number is 198 more than the old number ; also the sum of
extreme digits is less than the middle digit by unity. Find the original number.

Solution :  Let the digit in hundreds place be x and that in unit place be v.
H T unit
X X+y+1 y

". the three digit number is 100x + 10(x + y + 1) + y
= 100x + 10x + 10y + 10 + y = 110x + 11y + 10
the sum of the digits in the given number =x + (X +y+ 1) +y=2x+ 2y + 1

. From first condition

Given number = 17 x (sum of the digits)
o110k + 11y + 10 = 17 x (2x + 2y + 1)
. 110x + 11y + 10 = 34x + 34y + 17
L T6x - 23y =7 ... ()
The number obtained by reversing the digits
= 100y + 10(x + y + 1) + x = 110y + 11x + 10
Given number = 110x + 11y + 10
From 2" condition, Given number + 198 = new number.
110x + 11y + 10 + 198 = 110y + 11x + 10
99x - 99y = -198
X -y =-2
Lx=y-2... ()
Substitute this value of x in equation (I).
L T6(y - 2) - 23y = 7
. 76y - 152 - 23y = 7
53y = 159
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y =3 . the digit in units place is = 3
Substitute this value in equation (II)
X =y -2
x=3-2 =1
s X =1 . The digit in hundred’s place is 1
the digit in ten’s place is 3 + 1 + 1 =5
the number is 153.

Practice Set 1.5

(1) Two numbers differ by 3. The sum of twice the smaller number and thrice

the greater number is 19. Find the numbers.

(2) complete the following.

(3)

(4)

()

(6)

2Xx +y + 8

2y | lamarectangle.

\ %4

X + 4 (" Find the values of x
Y and .

4x -y

WV

(Find my perimeter and area)

The sum of father’s age and twice the age of his son is 70. If we double the age
of the father and add it to the age of his son the sum is 95. Find their present ages.

The denominator of a fraction is 4 more than twice its numerator. Denominator
becomes 12 times the numerator, if both the numerator and the denominator are
reduced by 6. Find the fraction.

Two types of boxes A, B are to be placed in a truck having capacity of 10 tons.
When 150 boxes of type A and 100 boxes of type B are loaded in the truck, it
weighes 10 tons. But when 260 boxes of type A are loaded in the truck, it can still
accommodate 40 boxes of type B, so that it is fully loaded. Find the weight of each
type of box.

Out of 1900 km, Vishal travelled some distance by bus and some by aeroplane.
Bus travels with average speed 60 km/hr and the average speed of aeroplane is
700 km/hr. It takes 5 hours to complete the journey. Find the distance, Vishal
travelled by bus.
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Problem Set -1

1. Choose correct alternative for each of the following questions

(1) To draw graph of 4x + 5y = 19, Find y when x = 1.
(A) 4 (B) 3 (C) 2 (D) -3

(2) For simultaneous equations in variables x and y, Dy = 49, Dy = -63,
D = 7 then what is x ?

(A) 7 B) -7 © 3 ©) =
(3) Find the value of : ;
-7 -4
(A) -1 (B) -41 (C) 41 (D) 1
(4) Tosolve x + y =3;3x -2y - 4 =0 by determinant method find
D.
(A) 5 (B) 1 (C) -5 (D) -1

(5) ax + by = ¢c and mx + ny = d andan # bm then these simultaneous
equations have -

(A) Only one common solution. (B) No solution.
(C) Infinite number of solutions. (D) Only two solutions.
2. Complete the following table to draw the graph of 2x - 6y = 3
X -5 |:|
y [ ] 0
)| ][]

3. Solve the following simultaneous equations graphically.
1) 2x+3y=12;x-y=1
2 x-3y=1;3x-2y+4=0
B)5x -6y +30=0;5+4y -20=0
4 3x-y-2=0;2x+y=28
BG)Xx+y=10;x-y=2

4. Find the values of each of the following determinants.

1) |4 3 @) |5 -2 @) 3 -1
2 7 -3 1 1 4
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5. Solve the following equations by Cramer’s method.
(1) 6x - 3y = -10 ; 3x + 5y - 8 =0
(2) 4m - 2n = -4 ; 4m + 3n = 16

5 1 4
(3)3x—2y=—;§x+3y=—§

(4) 7x + 3y = 15 ; 12y - 5x = 39
(5) x+y—-8  x+2y-14  3x-y

2 3 4
6. Solve the following simultaneous equations.
2 2 1 3 2 7 13 13 7
@3 3y 6 7 x ! y 0 @ 2xh y+2 2x+1  y+2
Tx—-2 8x+7
(3) 148, 231527 231 48 _610 4 Tx=2y_ s . SxHTy_ g
X y xy x b% xy Xy Xy
1 . 11 5 2 3
23x+4y)  52x-3y) 4 ~  (Bx+4y) (2x-3y) 2

7. Solve the following word problems.

(1) A two digit number and the number with digits interchanged add up to
143. In the given number the digit in unit’s place is 3 more than the
digit in the ten’s place. Find the original number.

Let the digit in unit’s place is x
and that in the ten’s place is y
. the number = |:| y + X
The number obtained by interchanging the digits is |:| X + Yy

According to first condition two digit number + the number obtained by
interchanging the digits = 143

10y + x| + [ |= 143
|:|x+|:|y:143
x+y=|:| ..... ()

From the second condition,
digit in unit’s place = digit in the ten’s place + 3

x=|:|+3

Adding equations (I) and (II)
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2x =[]
X =8
Putting this value of x in equation (1)

X +y =13
8 +[ |=13
y =[]
The original number is 10 y + X
= |:| + 8
= 58
(2) Kantabai bought 1% kg tea and 5 kg sugar from a shop. She paid ¥ 50 as
return fare for rickshaw. Total expense was I 700. Then she realised that by
ordering online the goods can be bought with free home delivery at the same

price. So next month she placed the order online for 2 kg tea and 7 kg sugar.
She paid X 880 for that. Find the rate of sugar and tea per kg.

(3) To find number of notes that Anushka had, complete the following activity.

Suppose that Anushka had | X] notes of ¥ 100 and [ Y | notes of ¥ 50 each
y

v v
Anushka got X 2500/- from Anand | |If Anand would have given her the

as denominations mentioned above | [amount by interchanging number of

s equation | notes, Anushka would have received
< 500 less than the previous amount
. The No. of notes : _
(|:| |:|) Sl e equation I

(4) Sum of the present ages of Manish and Savita is 31. Manish’s age 3 years ago
was 4 times the age of Savita. Find their present ages.

*

(5) In a factory the ratio of salary of skilled and unskilled workers is 5 : 3. Total
salary of one day of both of them is X 720. Find daily wages of skilled and
unskilled workers.

(6’)'rPIaces Aand B are 30 km apart and they are on a straight road. Hamid travels
from A to B on bike. At the same time Joseph starts from B
on bike, travels towards A. They meet each other after 20
minutes. If Joseph would have started from B at the same
time but in the opposite direction (instead of towards A)
Hamid would have caught him after 3 hours. Find the speed
of Hamid and Joseph. 900

e o o e T S 2 SO



