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LINEAR EQUATION IN ONE & TWO
VARIABLES

LINEAR EQUATIONS IN ONE VARIABLE

A statement of equality of two algebraic expressions, which involve one or more unknown quantities
1s known as an equation.

A linear equation 1s an equation which involves linear polynomuials.

A value of the variable which makes the two sides of the equation equal 1s called the solution of the
equation.
Same quantity can be added/subtracted to/from both the sides of an equation without changing the
equality.
Both the sides of an equation can be multiphied/divided by the same non-zero number without changing
the equality.

SOLVING LINEAR EQUATIONS :

(a) Transpose the terms involving the vanable to the left hand side and constant terms to the right hand
side.

(b) Simplify the two sides in their simplest form.

(¢) Solve the equation obtained in step (b) by dividing both sides by the coefficient of variable
% EXAMPLES ¢

Ex.1 Solve : 3x +2 =11

Sol.

We have : 3x + 2 = 11
= Ix+2+(=2)=11+(=2)
[Adding -2 to both sides]
=> Ix=9
= $(3x) = 5(9) [Dividing both sides by 3]
> X=3
Thus, x = 3 15 the solution of the given equation.

Ex.2 Solve : 2x +6=x-§%

Sol.

We have : 2x + 6 =x -8
—=2x+6-6=x-8-6
[Subtracting 6 from both sides]
— x—-x=x-14-x
[Subtracting x from both sides]
> x=-14
Thus, x = - 14 15 the solution of the given equation.

Ex.3 Solve : 2x + 7 =3x-4- 32

Sol.

The given equation 15
2x+ 2 =3x-4-32
= 2x-3x=-4-32 -2
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= —x = -4 - 4. [Bysimplifying both sides] — =x = =4(1 + )
= x =4 (1 +7 ) [Multiplying both sides by-1]
Thus, 4 (1 +.,/2 ) 1s the solution of the given equation.

Ex4 Solve the following equation:
34x 17
3 9
Sol. The given equation 15
34x 17
3 9

= 9x=34x=3x= 1.7 [By cross-multiplication]
= —30.6x = 5.1
5.1 5.1 1

:} x: — e — S = — =

-306 306 6

I % . : .
Thus, x = -5 18 the solution of the given equation.

Ex.5 Solve the following equation :
x-5 1 5
=—,X#—
Tx-5 9 7
: .o Ax-§ 1
Sol. The given equation 1s ==
Tx—-5 9

= Ox3x-5)=1x=x(7Tx-5)

[By cross-multiplication ]
=> 2Tx-45=Tx -5
> 27x-Tx=45-5

40
= 20x =40 :xwﬁ—z

Thus, x = 2 15 the solution of the given equations.
Ex.6 Solve each of the following equations :

S5x—4 x-3 =x+6

WS 5 B

" x—2+| o 2x -1
) Ty S A

Sol. (1) The given equation 1s

Sx—-4 x—3_x+ﬂ
8 5 4

The LCM of &, 5 and 4 15 40. Multiplying both sides by 40 the given equation reduces to
5(5x — 4) — B(x - 3) = 10(x + 6)

= 25x-20-8x +24 = 10x + 60

=> 17x+4=10x + 60

= 1ITx-1x=00-4 = Tx=56

56
:}1=T=8

Thus, x = 8 15 the solution of the given equation.



x—2 1 _x Zx-1
i B

4 3 1 3
Multiplying both sides by LCM of' 4, 3, 1 and 3 1.e, 12, the given equation reduces to

x-2)+4=12x-4(2x - 1)
Ix-6+4=12x-8x+4
Ix-2=4x+4
Ix—-4x=4+2

-x=06 of X =-=b0

(1) The given equation is

=
T
=
=

Thus, x = -6 is the solution of the given equation.

: 2 x+3
Ex.7 Solve the equation : ——= X#5
©q x—5 x-5§T
: i : 2  x+3
Sol. The given equation 15 e

— 2 = x + 3 [Multiplying both sides by x -5]
= x+3=2
S Xx=2=-3 =3 x==1

Thus, x = -1 is the solution of the given equation.

Ex.8 Solve the equation
2(x+Nx+3)+8=2x+1)(x+5)
Sol. The given equation 15

2(x+D(x+3)+8=02x+1)(x+5)
22+ x+3x+3)+8=2x2+ 10x + x + 5
At +4x+3)+8=2x2+ 11x + 5
2x2+8x +6+8=2x2+11x +5
2x2+8x+14=2x2 + 11x + 5
2x2+8x-2x2-1lx=5-14

=Jx=-9

-9
= e
-3

Thus, x = 3 is the solution of the given equation.

O

Ex.9 Solve the equation :
5x-5 _ 3x-3l x#z b 23
4x+7 4x-23° 47 4
Sol. The given equation 15

Sx -5 _ Sx—31
dx+7 dx -23
= (5x - 5) (4x - 23) = (4x + 7) (5x - 31)
[By cross multiplication
= 20x2 - 115x - 20x + 115
=20x% - 124x + 35x - 217
= 20x2 - 135x + 115 = 20x2 - 89x — 217
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= 20x2 — 135x — 20x2 — 89x - 217
= 20x2 - 135x — 20x2 + 89x = 217 - 115
= —46x = - 332

—332 166

"% 23

xR =

166 . . . X
Thus, x = 5 18 the solution of the given equation.

&

Applications of linear equations

(1) Step I : Read the problem carefully and denote the unknown quantity (or the quantity to be determined)
by some variable x (say). If there are more than one unknown quantities, then denote one
of them by x (say) and write the others in terms of x.

(1) Step II : From the information given in the problem, formulate a linear equation for x.
(i) Step III : Solve the linear equation obtained in step II to find x.
% EXAMPLES ¢
Ex.10 Find a number which, when added to its half, gives 33.
Sol. Let the required number be x. Then, half of the number x is x/2.
It is given that the number added to its half gives 33.

2x+x

=33

Ix
2
So, the required number = 22

= 33 = 3x = hHb

Ex.11 A number added to 1ts two-third 1s equal to 35. Find the number.

Sol. Let the required number be x. Then two third of this number 1s %x. We are given that

Number + Two-third of the number = 35

2 Ix+2x
:}x+§x=35:> 3

= — =35 —> 5x=3 =35

=35

e 3";5 —3x7=21

So, the required number = 21
Ex.12 Find the two numbers whose sum and difference are 25 and 5, respectively.
Sol. Let, one number be x. Then,
second number = 25 = x
[+ Sum of the numbers = 25]
Now, difference of the numbers = 5

= x—-(25-x)=5 > X—-25+x=35

= 2x =30 :>x=—2~=15

. One number = 15
Second number =25 -x=25<15=10
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Ex.13
Sol.

Ex.14

Sol.

Ex.15

Sol.

What number increased by 6% of itself gives 2544 7

Let the required number be x. Then,

o
1] _
6% of x 00
i bx
We are given that, x + el 2544
— X + —x = 2544
50
A0x + 3x
o = 2544
53x
= Ty = 2544 = 53x = 2544 = 50
= 254:;5" = x = 48 x 50 = 2400

Thus, the required number 1s 2400.

A number consists of two digits of which the ten’s digit exceeds the unit’s digit by 6. The number
itself is equal to ten times the sum of the digits. Find the number.

Let the unit’s digit be x, Then,
Ten’s digit=x + 6
. Number= 10(x +6)+x = 10x + 60 + x
= 11x + 60
and, sumof the digts=x +x+6=2x + 6
Now, Number = 10 (Sum of the digits)
= 11x + 60 = 10(2x + 6)
= llx + 60 = 20x + 60
= 1llx - 20x = 60 - 60
= -9x=0 > x=0
. Number = 11 = 0 + 60 = 60

The perimeter of a rectangular field is 80 m. If the length of the field is decreased by 2m and its
breadth is increased by 2m, the area is increased by 36 m2. Find the length and breadth of the
rectangular field.

Let the length and breadth of the rectangular field be x and y metres respectively. Then,
Perimeter = 2(x +y)
= 2(x +y) = 80][-- perimeter = 80 m]
= x+y=40 [Dividing both sides by 2]= y=40 - x
(1)
Area = Length = Breadth = xy = x(40 - x)
[Using (1)]
We are given that the area of the field is increased by 36 m? if the length of the field is decreased
by 2m and breadth 1s increased by 2m.

. New length = (x = 2)m
New breadth = (y+2)m
= (40 — x + 2)m [Using (i)]
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Ex.16

Sol.

Ex.17

Sol.

Ex.18

Sol.

= (42 = xX)m
New area = (x — 2) (42 - x)m?
Now, New Area = old Area + 36
= (x-2)(42 - x) = x(40 — x) + 36
42x - x2 -84 + 2x = 40x - x2 + 36
44x — x2 -84 = 40x - x2 + 36
44x — x* — 40x + x* = 84 + 36
4x = 120 = x=30
Length=x=30m
And, Breadth = 40 — x = (40 - 30)m = 10m

In an 1sosceles triangle, each of the two equal sides 15 4 cm more than the base. If the perimeter
of the triangle is 29 ¢m, find the sides of the triangle.

=
=
>
>

Let the base of the tnangle be x cm. Then the remaining two equal sides are (x +4) cm.
Perimeter =(x +4)+x+(x +4)
=(3x+8)cm.
Now, Perimeter = 29 cm
=> x+8=29cm
> 3x=29-8 => x =11
21

= Xx=7= 7
T Xx+4=T7T+4=1]]
Thus the sides of the triangle are 7 ¢cm, 11 ¢cm and 11 ¢cm.
The measures of angles of a quadrilateral in degrees are x, 3x — 40, 2x and 4x + 20. Find the
measures of angles.

Since the sum of the angles of a quadrilateral 1s 360°. Therefore,

x + (3x - 40) + 2x + (4x + 20) = 360°

= 10x = 20 = 360° = 10x = 360 + 20

380
:}X—W—B}S
Now, x = 38 = Ix=2x 38 =76,

3x—40=3 =38 - 40 =74 and
dx+20=4=<38+20=172
Thus, the measures of the angles are 38°, 74°, 76° and 172°,

Kareem 1s three times as old as his son. After ten years, the sum of their ages will be 76 years.

Find their present ages.

Let the present age of Kareem’s son be x years. Then, Kareem’s age = 3x vears
After 10 year;
Kareem’s age = (3x + 10) years

Kareem’s son age = (x + 10) years
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L 3x+100+x+10)=76
= 4dx+20=176 = dx =76 =20

o :>x=?=]4

Kareem’s present age = 3x
=3 x 14 = 42 years
Kareem’s son’s age = x = 14 years.
Ex.19 Ten vears ago a father was six times as old as his daughter. After 10 years, he will be twice as
old as his daughter. Determine their present ages.
Sol. Suppose ten years ago the age of the daughter was x years. Then, ten years ago the age of
her father was 6x years.
Present age of father = (6x + 10) years
Present age of daughter = (x + 10) years
Ten years after :
Father's age = (6x + 10 + 10) years
= (6x + 20) years
Daughter’s age= (x + 10 + 10) years
= (x + 20) years
T ex+20=2(x+20) > 6x+ 20 =2x + 40
> 6kxx-2x=40-20 = 4x=20
20
4
. Present age of father = (6 x 5 + 10) = 40 years

= X = =35
Present age of daughter = (5 + 10) = 15 years

Ex.20 A and B together can do a piece of work in 4 days, but A alone can do 1t in 12 days. How many
days would B alone take to do the same piece of work ?

Sol. Suppose B alone takes x days to do the work.

Since, A alone can complete the work 1n 12 days’s. Therefore, in one day A completes é th part

of the work.

Similarly, in one day B completes [l] th part of work.
X
A and B together complete [ﬂ th part of the work 1n one day.

Now, A’s one day’s work + B's one day’s work = (A + B)'s one day work

+
Lad
o=

— =

gy

il
wl= S|-
Il
I
W= W=
-
[E]

—
bd
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1)
(1)

(111)

Thus, B alone can do the work 1n 6 days.

Graph of Linear Equation in One Variable

Step 1 : Obtain the linear equation.

Step I1 : If the equation 15 of  the form ax = b,

. (b ) . (b ) :
a = 0, then plot the point [E,GJ and one more point [—,uJ, where a 15 any real number, on
La i a

the graph paper. If the equation 15 of the form
b) b

ay=bh, a =0, then plot the point [“1 ;J and [ﬁﬂ , where [ 15 any real number, on the graph paper.

Step III : Join the points plotted in step II to obtain the required line.

© EXAMPLES

Ex.21 Draw the graph of the following linear equation: x =2 =10

Sol.

Wehave, x=2=0=>x=2
Clearly, 1t does not contain y. So, 1ts graph 1s a line parallel to y-axis passing through the point (2,
0). In fact, 1t passes through every point whose x-coordinate 1s 2. Thus, we have the following table
exhibiting the coordinates of points on the line represented by x = 2.

X 2 2 2
v { l 5

Plotting any two points, say (2, 0) and (2, 5) given by the above table on the graph paper and

|,:|J (=]

Joining them, we obtain the straight line as shown in fig.

v #1_
s
T |
h Ed
%25
4
3
2
e  loo X
SEESFEEEREEE W
-1
-3
-5
.—'."
_3
vy ¥
Ex.22 Draw a graph of the equation :
2y +3=9
We have,

Sol.

2y +3=9 = 2y=9-3
= 2y=6 =y=73
The equation y = 3 does not contain x. So, 1ts graph 1s a line parallel to x-axis passing through
the point (0, 3). Clearly, y = 3 means that for all values of the abscissa x, the ordinate y 15 3.
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Thus, we have the following table exhibiting the abscissa and ordinates of the points lying on the

line represented by the given equation.

X 0 -2
y 3 3
Plotting the points (0, 3) and (-2, 3) on the graph paper and joining them by a line, we obtain the
graph of the line represented by the given equation as shown in fig.

Y"q
&
T
B
5
2|3} 4 Yy +F=0

i . -+ T o
TEN N
:

: >

"""'-?-a-s—i-s-z-] 1234567 %

-1
4
—H
D

Linear equations in Two Variables

An equation of the form ax + by + ¢ = 0 or ax + by = d, where a, b, ¢, d are real numbers,
a =0, b =0 and x, y are variables, is called linear equation in two variables.

Solution :

Any pair of values of x and y which satisfies the equation ax + by + ¢ =0 1s called a solution of 1L

¢ EXAMPLES

Ex.23 Which of the following points lie on the x-axis ?
A(l, 1), B(1, 0), C(0, 1), D(0, 0) E(~1, 0), F(0, 1), G(4, 0), H(D, =7).
Sol. Points of the form (a, 0), 1.e., the points in which ordinate 1s 0, those points lie on the x-axis

and the points n which abscissa 15 0, lie on the
y-axis.

B(1, 0), D(0, 0), E(-1, 0), G(4, 0).
All these points have their ordinate 0, so they lie on x-axis.

Ex.24 Which of the points n Example. 24 lie on the
y-axis 7
Sol. C(0, 1), D(0, 0), F(O, 1), H(0, -7)

All these points have their abscissa 0, so they lie on the y-axis.



Page 10
Ex.25 Plot the points A(4, 4) and B(-4, 4) and join the lines OA, OB and BA. What figure do you obtain
?

Sol. On jomning OA, OB and BA, we get a triangle

Y
B4 1 M A)

.._u
]

2
l-
& IM%
% p————1L 34 X
-1k
]
5
r

|

h

Ex.26 Find out which of the following equations have x =2y =1 as a solution:
(a) 2x + 5y =9 (b) 5x + 3y =14
(c)2x + 3y =7
Sol. (a)2x +5y=9
Putting x =2 and y = | on the LH.S.
2(2)+5(1)=4+5=9=RHS.
. x =2 y=11s asolution of the given equation.
(b) 5x + 3y = 14
Putting x =2 and y =1 on the LH.S.
52)+3(1)=10+3=13 = RHS
. x=2 y=11s not a solution of the given equation.
(c)2x +3y=17
Puttingx =2 y=1 on the LHS.
2(2)+31)=4+3=7=RHS
x =2, y=1is a solution of the given equation.
Graph of Linear Equation ax + by +¢=10 in Two Variables, where a 0, b =0

(1) Step I : Obtain the linear equation, let the equation be ax + by + ¢ = 0.

(1) Step II : Express v in terms of x to obtain

-2

(1) Step I : Give any two values to x and calculate the corresponding values of y from the expression

in step I to obtain two solutions, say (@, ;) and (a,, B,).

If possible take values of x as integers in such a manner that the corresponding values of y are also

integers.
(1v) Step IV : Plot points (a,, B,) and (a,, B,) on a graph paper.
(v) Step V : Join the points marked in step IV to obtain a line.
The line obtained 1s the graph of the equation

ax tby+c=0.
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¢ EXAMPLES

Ex.27 Draw the graph of the equation y —x = 2.

Sol.

Ex.28

Sol.

We have,

y—x=2
—> y=x+2
Whenx =1, wehave :y=1+2=3
Whenx =3, wehave :y=3+2=5

Thus, we have the following table exhibiting the abscissa and ordinates of points on the line
represented by the given equation.

X 1
y 3

Plotting the points (1, 3) and (3, 5) on the graph paper and drawing a line joining them, we obtain
the graph of the line represented by the given equation as shown in Fig.
Vi

o

E 2.7

7 L

G

.i

p {3 5)

4

f (L)
- | i
x B —ﬁ SR _1 b | 5 6 T

= |

2}

-3

4

-5

-5

o)

]

i

Draw a graph of the line x — 2y = 3. From the graph, find the coordinates of the point when
A)x==5()y=0.

We have x — 2y =3

x—3
=
1-3
When x = 1, we have : y= — =-1
When x = -1, we have : y= _12—_3 = -2

Thus, we have the following table :

X 1 =1
¥ -1 -2
Plotting pomts (1, -1) & (-1, <2) on graph paper & joining them, we get straight line as shown in fig.
Thus line 1s required graph of equation x — 2y = 3.
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=
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A

5

—7
-8
R &
To find the coordinates of the point when
x = =5, we draw a line parallel to y-axis and passing through (=5, 0). This line meets the graph
of x = 2y = 3 at a point from which we draw a line parallel to x-axis which crosses y-axisat y
= ~4. So, the coordinates of the required point are
(-5, —4).

Since y = 0 on x-axis. So, the required point 1s the point where the line meets x-axis. From the
graph the coordinates of such point are (3, 0).

Hence, required points are (-5, —4) and (3, 0).

Simultaneous Linear Equations in Two Variables
Definition :
A pair of linear equations in two variables is said to form a system of simultaneous linear equations.

For Example :
Each of the following patrs of linear equations forms a system of two simultaneous linear equations in
two variables -
(M)x+2y=3 @WmjZu+Sv+1=0
2x —y=5 u-2v+9=20

9

{iii}%+—=9 (iv)2a+b-1=0

ey

Ii
LN

at+tb+5=0

1
X

e | =

Solution :

A pair of values of the variables x and y satisfying each one of the equations in a given system of two
simultaneous linear equations in x and v 1s called a solution of the system.

So,x =2 y==11s a solution of the system of simultaneous linear equations
xt+ty=1; 2x = 3y=T7
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Ex.29

Sol.

Ex.30

Sol.

Ex.31

Sol.

% EXAMPLES %
Check, whether x = 2, y = 3 1s a solution of the system of simultaneous linear equations :
2x+y=T7, 3Ix+2y=12
The given equations are
2x +y=17 A1)
Ix+2y =12 il 2)
Putting x =2 and y = 3 1n (1), we get
LHS. =2x2+3=4+3=7=RHS.
Putting x = 2 and y = 3 in (2), we get
LHS. =3 x2+1x3=06+6=12=KHS\.
Thus, values x = 2 and v = 3 satisfy both the equations (1) and (2).

Hence, x = 2, y = 3 is a solution of the given equations.

Show that x = 2 and y = -1 is not the solution of the given system of simultaneous equations
x+2y=4; 2ix+y=2
The given equations are
Ix+2y =4 - EL)
2x +y=2 A2)
On putting x =2 and y = -1 1n (1), we get
LHS. =3x2+2x(-1)=6-2=4=RHS.
On putting x =2 and y=- 1 in (2), we get
LHS. =2x2+(-1)=4-1=3 =2 RHS.
Thus, x =2 and v = = | satisfy equation (1), but not equation (2).

Therefore, x = 2, y = — 1 is not the solution of the given system of simultaneous equations.

Show that x =1, y =1 and x = 2, y = 3 are solutions of the system of equations
2x-y=1; 4x =2y =2
Here, the given equations are
2x—y=1._.._(1)
4x-2y =2..(2)
On putting x = 1 and y = 1 1n (1), we get
LHS. =2x1-1=2-1=1=RHS.

Onputting x =1, y= 1 1n (2), we get
LHS. =d4x1-2x1=4-2=2=RHS.
Thusx=1,y

I 1s the solution of the given system of equations.
On putting x = 2 and vy = 3 1n (1), we get

LHS. =2x2-3=4-3=1=RHS.

On putting x = 2 and v = 3 In (2), we have

LHS. =4x2-2x3=8-6=2=RHS.
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Thus, x = 2, y = 3 is also the solution of the given system of equations.
Graphical Representation of Pair of Linear Equations
Let the system of patr of linear equations be
ax + by =¢ A1)
a,Xx + b,y =¢, o A2)
We know that given two lines in a plane, only one of the following three possibilities can happen -
(1) The two lines will intersect at one point.
(1) The two lines will not intersect, however far they are extended, 1.e., they are parallel.

(1) The two lines are coincident lines.

Y £ and ¢,

Y o 2
g
Pl /
0 X ] X X

Ex.32 The path of highly number 1 is given by the equation x + y = 7 and the highway number 2 15 given
by the equation 5x + 2y = 20. Represent these equations geometrically.

% EXAMPLES ¢

Sol. Wehave, x+y =7
D> y=T7=x 1)
In tabular form
X 1|4
¥ 6|3
Points | A | B
and 5x + 2y = 20
2 —-5x
= g A2)
In tabular form
X 24
y
v Points | C

— bt Ll e e SR -




Page 15

Ex.33

Sol.

Ex.34

Sol.

Plot the points A (1, 6), B(4, 3) and join them to form a line AB.

Similarly, plot the points C(2, 5). D (4, 0) and join them to get a hine CD. Clearly, the two lines
intersect at the point C. Now, every point on the line AB gives us a solution of equation (1). Every
point on CD gives us a solution of equation (2).

Aftab tells his daughter, * Seven years ago, I was seven times as old as you were then. Also, three
years from now, | shall be three times as old as you will be.” (Isn’t this interesting 7) Represent
this situation algebraically and graphically.

Let the present age of father be x-years and that of daughter = y years
Seven years ago father’s age = (x — 7) years
Seven years ago daughter’s age = (y — 7) years
According to the problem
(x=T=Ty=-T) or x=-Ty==42 (1)
After 3 years father’s age = (x + 3) years
After 3 years daughter’s age = (y + 3) years
According to the condition given in the question

x+3=3y+3) or x-3y=6 i)
Xx=Ty=-42
X i} 7 14
L X+42 & - g
7
Points A B C
Xx-3y=6
x f 12 18
i 0 2 4 . -
3 Plot the points A(0, 6), B(7, 7), C(14, 8) and join
Points D E F

them to get a straight line ABC. Similarly plot the points D(6, 0), E(12, 2) and F(18, 4) and join

them to get a straight line DEE.
W

'y
154
10+
A B ?-’-33 (42, 12)

L ¥

5 T o AT, TR Dy
5B ﬂ-ﬁ,.

X

0 sDhio 15 20 25 30 35 40 45
10 students of class X took part in a Mathematics quiz. If the number of girls is 4 more than the
number of boys, find the number of boys and girls who took part in the quiz.
Let the number of boys be x and the number of girls be y.
Then the equations formed are
x+y =10 A1)
and vy =x+4 )
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Let us draw the graphs of equations (1) and (2) by finding two solutions for each of the equations.
The solutions of the equations are given.

x+y=10 y=x+4
X 0 |8 X 01 |3
y=10-x (102 y=x+414 15 |7 | Plotting these points we draw the lines AB and CE
Ponts AlB Points CID|E

passing through them to represent the equations. The two lines AB and Ce intersect at the point

E(3,7). So,x =3 and y = 7 1s the required solution of the pair of linear equations.
¥

(0, 10}

H'::I [l 1 I 1 1 [ | [l 1 L

Le. Number of boys = 3

Number of girls = 7.

Verification :

Putting x = 3 and y = 7 1n (1), we get
LHS.=3+7=10=RHS,

(1) 15 venfied.

Putting x = 3 and y = 7 in (2), we get

7=3+4=17 (2)is verified.

Hence, both the equations are satisfied.

Ex.35 Half the perimeter of a garden, whose length 15 4 more than 1ts width 1s 36m. Find the dimensions
of the garden.

Sol. Let the length of the garden be x and width of the garden be y.
Then the equation formed are
x=y+4 1)
Half perimeter = 36
x+y =36 ..{2)
x=y+4 X+ y=3h
X 014 X 10 ] 20
y |-4]0 y=36-x |26 |16
Pomnts | A | B Pomts | C [ D

Plotting these points we draw the lines AB and CD passing through them to represent the equations.
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The two lines AB and CD intersect at the point (20, 16), So, x = 20 and v = 16 1s the required
solution of the pair of linear equations i.e. length of the garden is 20 m and width of the garden

15 16 m.

Verification :

Putting x = 20 and y = 16 1n (1).
We get

20=16 + 4 =20, (1) is verified.
Putting x = 20 and y = 16 1n (2). we get
20 + 16 = 36
= 36 = 36, (2) 1s verified.
Hence, both the equations are satisfied.

Ex.36 Draw the graphs of the equations x —y+ 1 = 0 and 3x + 2y — 12 = (), Determine the coordinates
of the vertices of the triangle formed by these lines and the x-axis, and shade the triangular region.

Sol. Pair of linear equations are :
x=-y+1=0 1)
3X+2y—12=0 (2)
In tabular fiorm
X 0|4
y=x+1|1 |5
Pomts | A
In tabular form
X 012
}r=12—31 6 |3
FDI!‘IISL C|D

Plot the pomnts A(0, 1), B(4, 5) and join them to get a line AB. Similarly, plot the pomts C(0, 6),
D(2, 3) and join them to form a line CD.
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Ex.37

Sol.

Clearly, the two lines intersect each other at the point D(2, 3). Hence x = 2 and y = 3 1s the
solution of the given pair of equations.

The line CD cuts the x-axis at the point E (4, 0) and the line AB cuts the x-axis at the point
F(-1, 0).

Hence, the coordinates of the vertices of the triangle are ; D(2, 3), E(4, 0), F(-1, 0).
Verification :

Both the equations (1) and (2) are satishied by
x =2 and y = 3. Hence, Verified.

Draw the graph of x =y + 1 =0, 3x + 2y — 12 = 0. Calculate, the area bounded by these lines
and x-axis.

We have the following equations
x-y+1=0
> y=x+1 1)

In tabular form

X 112
¥ 013
Points B
3x+2y-12=0

—> 2y =12 =3x e S

_ 12-3x

2

In tabular form
X -2 4
y L
Pomts | C | D

Plot the points A (=1, 0), B (2, 3) and join them to get a line AB.

Similarly, plot points C(=2, 9), D (4, 0) and join them to form a line CD. The line AB cuts the
x-ax1s at the point A (-1, 0) and the line CD cuts 1t at the point line AB cuts the x-axis at the point
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A (-1, 0) and the line CD cutls it at the point
D(4, 0). Also, the lines AB and CD cut each other at the point B(2, 3) Hence, A (-1, 0),
B (2, 3) and D(4, 0) are the vertices of the triangle, so formed. From B (2, 3) draw L on the

x-axis meeting the x-axis at P

(2,9 Y

s

Now, clearly PB 15 the altitude of the ABAD
and AD being the base of this triangle. Base
AD = Distance between A and D =4 — (-1) = 5 units.

Similarly, altitude PB = distance between P

and B=3 - 0 = 3 units.

Area of ABAD = é = Base = Altitude

=l_j % § x 3=$ = 7.5 sq. units.

i =

Types of Solutions
There are three types of solutions :
1. Unique solution.
2. Infinitely many solutions
3. No solution.
(A) Consistent :
If a system of simultaneous linear equations has at least one solution then the system 15 said to be
consistent.

(i) Consistent equations with unique solution : The graphs of two equations intersect at a unique

point. For example. Consider
x+2y=4

Tx +4y =18
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The graphs (lines) of these equations intersect each other at the point (2, 1)1e, x=2 y= L.
Hence, the equations are consistent with unique solution.

(ii) Consistent equations with infinitely many solutions :  The graphs (lines) of the two
equations will be comneident.

For example. Consider

2x +4y =9

Ix+6y = %
Yk
44

The graphs of the above equations coincide. Coordinates of every point on the lines are the

solutions of the equations. Hence, the given equations are consistent with infinitely many solutions.
(B) Inconsistent Equation :
If a system of simultaneous linear equations has no solution, then the system 15 said to be inconsistent.
No Solution : The graph (lines) of the two equations are parallel.

For example. Consider

4x + 2y 10

]
=

6x + 3y

The graphs (lines) of the given equations are parallel. They will never meet at a point. So, there 1s no
solution. Hence, the equations are inconsistent.
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Soripu ‘fr iad Tvpes of Equations
Eguations
1 |Intersecime hines |Consstent, with unigue solution
2 _|Coincident Consistent with infinite solutions
31 |Paralle] lines Inconsistent (No solution )

% EXAMPLES ¢

Ex.38 Show graphically that the system of equations

x-4y+14=0; Jx+2y-14=10
1s consistent with unique solution.
Sol. The given system of equations 18
x—4y+14 =0 =A1)
Sy = x+14
4
When x=6,y == =5
When x=-2, y ='4f4=3

In tabular form

x 6 |-2
¥ 51 3
Pomnts |A| B
Ix+ 2y — 14=0 2
=y _ —3x+14
2
0+14
When x =0, y= —— =7
—Ixd4+14
When x =4, y= ——3=il
In tabular form
X 0|4
¥ T
Pomts |C | D

Fodd e ",

The given equations representing two lines, intersect each other at a unique point (2, 4). Hence,
the equations are consistent with umque solution.
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Ex.39

Sol.

Ex.40

Show graphically that the system of equations
2x+5y=16;3x+ > y=24
has infinitely many solutions.

The given system of equations 15

2x + Sy = 16 A1)
16—2x
= (e
When x=3, vy =%=2
16—2=(-2
When x == 2, y=+=4

In tabular form

X -213
¥y 4 |2
Paoints B
15
Ix + = y=24 kL)
48 —6x
=0 & 2
1 48 -3
Whenx—}y— T =3
11
i 43—6):(?]
When x = ?,y— TR |
In tabular form
8 B
X —_— | —
el 2
¥ B O |
Pomts | C | D
b i

(112, 1)

I|T,'J
The lines of two equations are coincident. Coordinates of every point on this line are the solution.

Hence, the given equations are consistent with infinitely many solutions.
Show graphically that the system of equations

2x + 3y = 10, 4x + 6y = 12 has no solution.
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Sol. The given equations are
2x + 3y =10
= 3y =10 -2x :}y=1ﬂ;2}:
When x= 4,y = 11]—2;(—41 _ m;s -6
Wien =7 y= 10-2x2 _ 10-4 _ 2

3 3

In tabular form

X —4
¥ 6
Pomts | A

4x + 6y = 12
S 6y=12-4x = 6y=12-4x

12—4x
6

= ¥=

C12-4x(=3) _ 12412 _

When x=-3 vy = p 4
12—4x=(3) 12-12
When x=3 y= = =0
In tabular form
% -3 3
¥ 4 10
Pomis | C | D

Plot the points A (-4, 6), B(2, 2) and join them to form a line AB. Similarly, plot the points
C(=3, 4), D(3, 0) and join them to get a hne CD.

Clearly, the graphs of the given equations are parallel lines. As they have no common point, there
15 no common solution. Hence, the given system of equations has no solution.

Ex.41 Given the linear equation 2x + 3y — 8 = (, write another linear equation in two variables such that
the geometrical representing of the pair so formed 1s :

(1) intersecting lines

(1) parallel lines
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(1) coincident lines
Sol. We have,
2x +3y-8 =0
(1) Another hinear equation in two variables such that the geometrical representation of the pair so
formed 1s intersecting lines 15
3x-2y-8 =10
(1) Another parallel lines to above line 1s
4x +6y-22=10
(1) Another coincident line to above line 15
6x +9%y -24=10

Ex.42 Which of the following pairs of linear equations are consistent obtain the solution in such cases
eraphically.
) x+y=3538% 2y=10
@ x=y=8 3x=3y=16
(i)2x +y-6=0,4x -2y -4=0
MW2x-2y-2=0,4x-4y-5=0
Sol. (1) We have,

X+y=35 ..(1)
> y=5-x
K x=0,y=35
K x=5,y=0
X 5
¥y=5—-x |5 |0
Points B
2x + 2y =10 =k2)
_10-2x
> y= 5
K x=0,y=5
fF x=2 y=3
10-2 02
y= ;* 5|3
Points C|D|E

Plotting the points A(D, 5) and B(5, 0) we get
the line AB. Again plotting the points C(0, 5). D(2, 3) and E(5, 0), we get the line CD.
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We observe that the lines represented by equations (1) and (2) are coincident. Therefore, equations
(1) and (2) have infinitely many common solutions.

Hence, the pair 18 a dependent consistent pair of linear equations
() x-y=8 => y=x-8

When x = 0, y=-8

When x = §, y=0

X 0%
y=x-%|-8|0
Points | A
Ix-16
3x=3y=16 =¥y =5
16
When x =0, y = = =
10
When x =2  y 3
X 0 2
“3x-16| 16| 10
3 3 3
Poimnts [ D

16
Plotting the points A(0, —8), B(8, 0) we get the line AB. Plotting the points C[ﬂ‘_T] and

10
D [l -?], we get the line CD.
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We observe that there 1s no common point between them; these are parallel lines.

Hence, the pair of linear equations has no solutions. It 1s an inconsistent pair of linear equations.
(m) We have,
2x+y-6=0 =D y=06-2x
whenx=0,y=6

whenx=3 y=10

x 0|3
y |6]0
Points |A | B
and 4x -2y -4=0 = y=2x-2
when x=0, y=-2
when x=1, y=0
x 011
¥ —-210
Points | C | D

Plotting the points A(0, 6) and B(3, 0), We get the straight line AB. Plotting C(0, —=2) and D(1,
0) we get the straight line CD.

The lines AB and CE intersect at E(2, 2).

We observe that there 1s a point E common to both the lines AB and CD. Therefore, the pair of
equations is consistent and this point (2, 2) gives us the solution of the pairs 2x + y— 6 =0 and

4x -2y -4=1.
So, the solution of the linear pair 18 X = 2 and
y=2.
Hence, the given pair of equations 1s consistent.
(iv) We have,

2x=-2y-2=0 = y=x-1
when x=0, y=-1

when x=1 y=10
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Ex.43

Sol.

X ]
¥ -110
Point | A
5
4y —-4y-5=10 ::-y=x—:
5
when x=10,y ==3
5
when x=—, y =0
4
X 0 -5-
5 5 5
=x—— =10
Y
Pont C |D

Plotting the points A(0, ~1) and B(1, 0), we get the line AB.

5 5
Plotting the points C['l ——J ; D[? ‘]J we get the line CD.

4

We observe that as there is no common point between them, these are parallel lines.

Hence, the pair of linear equations has no solution.

It 1s an inconsistent pair of linear equations.

Determine graphically the vertices of the triangle, the equations of whose sides are given as,
y=x, y=0and 3x + 2y = 10

(a) Graph of y=x

We have, y=x

Whenx=1, y=1

Whenx =2 y =2

Then, we have the following table :

x|1]2
v 1|2

Plotting the points P(1, 1) and (X2, 2) on the graph paper and drawing a line joining between
them, we get the graph of the equation y = x as shown 1n fig.

(b) Graph of the equation, y = 0;

This equation 15 located at the origin. All points he at the origin. This 1s shown in fig.

(¢) Graph of the 3x + 2y =10
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Ex.44

Sol.

We have, 3x + 2y =10

10—3x
2

When, x=0,y=5
When, x =4, y= =1
Then, we have the following table :

= y=

x |0 4
y|5]|-1

Plotting the points R(0, 5) and S(4, — 1) on the same graph paper and drawing a line joining
between them, we get the graph of the equation 3x + 2y = 10 as shown in hig.

| Scale
_;'" Forbothaxes 1 unit=0.5¢m
=SEyr
From the graph of the three given equations, we find that the three lines taken in pairs intersect
each other at points O(0, 0), T(10/3, 0) and

Uz, 2).
Hence, the vertices of the required triangle are (0, 0), (10/3, 0) and (2, 2).

Solve graphically the following system of linear equations.
x+y=-11=0; x-y-1=0
Also, find the co-ordinates of the points where the lines meet y-axis.
We have;
2x +y=1 =10

x-y-1=0

(a) Graph of the equation 2x +y-11=10

We have; 2x +y =11 =10

— y=-2x+11

When, x=0,y==-2x=x0+11=11
When, x=l,y==2x1+11=9

Then, we have the following table :

x 10 |1
v [11] 9

Plotting the points P(0, 11) and Q(1, 9) on the graph paper and drawing a line joining between

them, we get the equation 2x + vy = 11 = 0 as shown in fig.
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(b) Graph of the equation x —y -1 =0;

Ex.

Sol.

We have ; x—-y-1=10

> y=x-1

When, x =0, y=-Il

When, x=2, y=1

Then, we have the following table :

x [0 ]2
y [-1
Plotting points R(0, 1) & S(2, 1) on same graph paper & drawing a line joining between them,

we get graph of equation x — y — | = 0 as shown in fig.

Seale
For both axes 2 unit = 0.5 em

From the graph we find that the hines represented by the equations 2x +y -~ lland x -y = 1
= () meet y-axis at P(0, 11) and R(0, 1) respectively.

45 Solve the following equations graphically.
2x—-y=5x+3y=6
Also, find the value of *a’, if 5x - 2y =a.
We have:
2x—y=5andx +3y=6
(a) Graph of the equation 2x — y = 5;
We have, 2x —-y=35
> y=2x-3
When, x =2 y=2x2=5=-]
When, x=-2, y=2x(-2)-5=-9
Then, we have the following table :

x| 2 |=2
y|-1|-9
Plotting the points P(2, — 1) and Q(-2, — 9) on the graph paper and drawing a line joining between
them, we get the graph of the equation 2x — y = 5 as shown 1n fig.

(b) Graph of the equation x + 3y = 6;

We have, x + 3y =6
6—x

3
fi—3
When, x =3,y =— =1

> y=
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_ _ 6-(3) _
When, x=-3, y = 3 3
Then, we have the following table :
x| 3 |-3
y|1]3

Plotting the points R(3, 1) and S (=3, 3) on the same graph paper and drawing a line joining
between them, we get the graph of the equation x + 3y = 6 as shown in fig.

MY

.‘_ ﬁll

5(-3,3) 2

—t—
Xel0-8 6 4 -2
4+

Scale : =T
For hoth axes 2 anit =0.5 cm I
WY

It is seen clearly from fig. that two lines intersect at R(3, 1), which determines x = 3and y= 1.

Putting x =3 and y=1 1n 5x — 2y = a, we get;
3x3-2x1 =a

>a=15-2=13

. a=13

Ex.46 Solve graphically the following system of linear equations;
x—y=2 dx-y=28
Also, find the co-ordinates of the points where the lines meet x-axis.
Sol. We have:
2x—y=2and 4x -y =8
(a) Graph of the equation 2x —y = 2
We have, 2x —y=2

> y=2x-12
When,x=1,y =10
When, x =0, y =-

Then, we have the following table :

X 1 0
v | 0 |-2

Plotting the points P(1, 0) and (0, — 2) on the same graph paper and drawing a line joining
between them, we get the graph of the equation 2x — y = 2 as shown 1n fig.

(b) Graph of the equation 4x — y = 8
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Ex.47

Scale -

We have, 4x —y =8

> y=4x -8

When, x =2 y=4x2-5=10;
Whenx =0, y=4x0-8==8

Then, we have the following table :

x [ 210
vy |0 -8

Plotting the points R(2, 0) and 5(0, —-8) on the same paper and drawing a line joining between
them, we get the graph of the equation 4x — y = 8 as shown in fig.

For both axes 2 unit = 0.5 cm |, v

Sol.

(1)

Here, we see that the hines represented by the equations 2x — y = 2 and 4x — y = 8 meel x-axis
at P(1, 0) and R (2, 0) respectively.

Solve the following system of linear equations graphically;
x+y-11 =0:x-y-1=10

Shade the region bounded by these lines and also y-axis. Then, determine the areas of the region
bounded by these lines and y-axis.

We have :

3x+y-11 =0andx-y-1=10
Graph of the equation 3x +y =11 =0
We have, 3x +y-=11=10
> y=-3x+11
When, x =2 y=-3=x2+11=5
When, x =3, y==3x3+11=2

Then, we have the following table :

x |23
y[5|2

Plotting the points P (2, 5) and Q(3, 2) on
the graph paper and drawing a line joining between them, we get the graph of the equation 3x +
y = 11 = 0 as shown in fig.
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(b) Graph of the equation x =y -1 =10

Ex.48

Sol.

We have,
X-y=-1=0

= y=x-=1

When, x=-1, y=-2

When, x =3,y =2

Then, we have the following table :

y |-2] 2

Plotting the points R(-1, —2) and 5(3, 2) on the same graph paper and drawing a line joining
between them, we get the graph of the equation x — y - 1 = 0 as shown in fig.

Y

12% T(0. 11)

10

Scale : 8
For both axes 2 unit = 0.5 cm 6

You can observe that two lines intersect at
Q(3,2). So, x =3 and y = 2. The area enclosed by the lines represented by the given equations
and also the y-axis 15 shaded.

So, the enclosed area = Area of the shaded

portion

]

Area of AQUT = % % base  height
é % (TU % VQ) =

x (TO + OU) = VQ

bt | =

S(1+1)3 = 2x 12 x 3 = 18 squnits.
Hence, required area 1s 18 sq. units.

Draw the graphs of the following equations ;
2x=-3y=-=6H ;2x+3y=18, y=2

Find the vertices of the triangles formed and also find the area of the triangle.

(a) Graph of the equation 2x - 3y = - 6;
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We have, 2x -3y =-6

o
= ¥= 3
When , x =0,y = 2“‘;”’ =2
When, x =3 y = zxim =4

Then, we have the following table :

x| 013
¥|[2(4

Plotting the poinst P(0, 2) and (3, 4) on
the graph paper and drawing a line joining between them we get the graph of the equation 2x —
3y = — 6 as shown in fig.

(b) Graph of the equation 2x + 3y = 1§,
We have 2x + 3y = 18

_ -2x+18
=y =3
Then, we have the following table :
x |0 |-3
y | 6| 3

Plotting the points R(0, 6) and 5(-3, 8) on the same graph paper and drawing a line joining
between them, we get the graph of the equation 2x + 3y = 18 as shown in fig.

(c) Graph of the equation y = 2
It 15 a clear fact that y = 2 1s for every value of x. We may take the points T (3, 2), U(6, 2) or

any other values.
Then, we get the following table :

x|3|6
y|[2(2
Plotting the points T(3, 2) and U(6, 2) on the same graph paper and drawing a line joining between
them, we get the graph of the equation y = 2 as shown in fig.

Y

YY" For both axes 1 units =0.5 cm
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From the fig., we can observe that the lines taken in pairs intersect each other at points ()(3, 4),
U (6, 2) and P(0, 2). These form the three vertices of the triangle PQU.

To find area of the triangle so formed
The triangle 15 so formed 1s PQU (see fig.)
In the APQU

QT (altitude) = 2 units
and PU (base) = 6 units

S0

; area of APQU = % (base = height)
(PU x QT) = = x 6 x 2 sq. untis

2

b | =

= 6 sq. units.

Important Points To Be Remembered

:‘:I::l:'_ IZEI;EI-I::I | % by | Compare | Graphical Algebraic
ax+byy+ep=0| 22 by |c3 the ratio representation | interpretation
2x+3y+4=0 2130 & L by Intersecting Exactly one
Sx+6y+9=0 5 6 | 9 as bs lines solution ( unigue)
x+2y+5=0 112 ]|5]a_b_& | Coincident Infinitely many
Ix+6y+15=0 3 6 [15]as by e lines solutions
= ! - b
2x 3Y_+ 4= 3, ~—§- i B # i Parallel lines Mo solution
dx-6y+10=0 | 4 | 6|10 |a; by ¢,

From the table above you can observe that 1f the line.

ajx + byy+c¢; =0and a,x + by + ¢, =0 are

b
(1) | for the mntersecting lines then 2E #—L
a; by

. . a gl a
() | for the comncident lines then —= —=—

h "
(iii) | for the parallel lines then —& = —L  SL
ay by ¢

Ex.49 On comparing the ratios “—‘, Dt and £ and without drawing them, find out whether the lines
R 2 Led

representing the following pairs of linear equations intersect at a point, are parallel or coincide.

(W) 5x—-4dy+8=0,Tx+6y-9=10

W 9x +3y+12=0,18x+6y+24=0

(m6x -3y +10=0,2x -y +9=0

Sol. Comparing the given equations with standard forms of equations a;x + b,y + ¢, = 0 and

a,Xx + byy + ¢, = 0 we have,

(i) a;=35,b;=-4,¢; =8,
az=?,h2=ﬁ,c?=u?

by

s b_z

a

4
il

I
YR

b
gle e



Page 35

Thus, the lines representing the pair of linear equations are intersecting.
@ a; =9,b; =3, ¢, = 12;
a, =18 b, =6, ¢, = 24

ag _ 9 _1 b 3 1
a, 18 27 by 6 2
IiJ| L? 1
am—=n-.-..=.—
Ca 4 .1
a b C
- L =1 =1
az by c2

Thus, the lines representing the pair of linear equation coincide.

(iii)a, = 6, b, = - 3, ¢, = 10;
3.2:.2:,1}2:“],{:2:9

H_:I = E =3 ﬂ- = __3 =3 ‘:_.I = 10
HZ 2 E b: —I Cz 9
a by )

R R T
az bz c2

Thus, the lines representing the pair of linear equations are parallel.
Algbraic Solution of a System of Linear Equations
Sometimes, graphical method does not give an accurate answer. While reading the coordinates of a
point on a graph paper, we are likely to make an error. So, we require some precise method to obtain

accurate result. Algebraic methods given below yield accurate answers.
(1) Method of elimination by substitution.
(1) Method of elimination by equating the coefficients.

(1) Method of cross multiplication.

Substitution Method

In this method, we first find the value of one variable (y) in terms of another variable (x) from one
equation. Substitute this value of y in the second equation. Second equation becomes a linear equation

in x only and it can be solved for x.
Putting the value of x in the first equation, we can find the value of y.
This method of solving a system of linear equations 1s known as the method of elimination by
substitution.
‘Elimination’, because we get rnd of y or “eliminate’ y from the second equation. *Substitution’, because
we ‘substitute’ the value of y in the second equation.
Working rule :
Let the two equations be
ax+by+e¢ =0 sisll)
X +by+e, =0 e(2)
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Step 1 : Find the value of one variable, say v, in terms of the other Le_, x from any equation, say (1).

Step I1 . Substitute the value of y obtained in
step | in the other equation 1., equation (2). This equation becomes equation in one variable x only.

Step III : Solve the equation obtained 1n step II to get the value of x.

Step 1V : Substitute the value of x from step Il to the equation obtained in step 1. From this equation,
we gel the value of y. In this way, we get the solution i.e. values of x and y.

Remark : Verification 1s a must to check the answer.
% EXAMPLES ¢
Ex.50 Solve each of the following system of equations by eliminating x (by substitution) :

W x+y=7 W x+y=7

2x =3y =11 12x + Sy =7
(m)2x — Ty =1 (v)3x-5y=1
4x + 3y =15 S5x +2y=19
(v) 5x + 8y =9
2x +3y=4
Sol. (i) We have ;
x+y=7 (1)
2x=3y= 11 7
We shall ehminate x by substituting its value from one equation into the other. from equaton (1),
we get |

x+y=7 > x=7=-y
Substituting the value of x in equation (2), we get ;
2x(7-y)=-3y=11
= 14-2y-3y =11
= =S5y=-=3or, y=3/5
Now, substituting the value of vy in equation (1), we get;
x+35=17 = x=32/5.
Hence, x = 32/5 and y = 3/5.
(n) We have,
X+y=7 A1)
12x + S5y =7 (2)
From equation (1), we have;
xX+y=7 > Xx=T-y
Substituting the value of y 1n equation (2), we get ;
= 12(7T-y)+5y=T7
> 8 -12y+5y=7
= =Ty==-T17 => y=1l

Now, Substituting the value of y 1n equation (1), we get ;
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x+11=7 = x=-4

Hence, x = = 4, y = 11.

(1) We have;
2x =Ty =1 A1)
4x + 3y =15 i)
From equation (1), we get
2x=Ty=1 :>x=?y2+l

Substituting the value of x 1n equation (2), we get ;

Ty+1

—> 4 x + 3y =15

28y +4

+ 3y =15

—> 2By + 4 + 6y = 30

= 3y=2 = y-i =5

Now, substituting the value of y in equation (1), we get;

(iv) We have ;
3x=5y=1 = - 0
Sx+2y=19 — (2)

From equation (1), we get,

Sy+1
3x=-5y=1 R y_:

Substituing the value of X in equation (2), we

get ;
S5y +1
3

> 25y +5+6y=57 — 3ly=352

= +2y =19

52

Thus, y = 3

Now, substituting the value of y in equation (1), we get ;

52
Ix-5x E_l

260 291

= Ix - _ET_ = ] = Jx = —ir



_ 91 97
TP T
97 52
Hence, x = 3 =
(v) We have,
5x +8y =9 s:01)
2x +3y =4 {2)
From equation (1), we get;
5x +8y =9 = x=—g_583'r

Substituting the value of x 1n equation (2), we get ;

ely =4
= 18 - 16y + 15y = 20
> -y=2 or y=-2
Now, substituting the value of y in equation (1), we get ;
5x+8(=2) =9
== 235 => X=3
Hence,x =5, y=- 2
Ex.51 Solve the following systems of equations by ehminating ‘y’ (by substitution) :
W 3x-y=3 @ 7x+1ly-3=0
Tx +2y =20 Bx+y-15=0
m2x +y-17=10
17x = 1ly-8=10
Sol. (1) We have;
3x=-y=3 )
Tx+ 2y =20 =::(2)
From equation (1), we get ;
3x=-y=3 => y=3x-3
Substituting the value of *y’ 1n equation (2), we get ;
= Tx+2x{(3x-3)=20
> Ix+o6x=-6=20
= 13x =126 => x=12
Now, substituting x = 2 1n equation (1), we get;
Jx2-y=3=> y=3
Hence, x = 2, y = 3.
(u) We have;
Ix+1lly-3=0__(1)
Bx+y-15=0 e (2)
From equation (1), we get;
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3-Tx
11
Substituting the value of 'y’ in equation (2), we get;

I-Tx
T =15

= 88x +3-Tx=165

= 8lx=162= x=2

Now, substituting, x = 2 in the equation (2), we get ;
8x2+y=15 = y=-1

x+1ly=3 => y=

= 8x +

Hence, x=2, y=-1.

(m) We have,
2x+y=17 (1)
17x - 1ly =8 (2)

Ex.52

Sol.

From equation (1), we get;
2x +y=17 => y=17-2x
Substituting the value of *y’ in equation (2), we get ;
17x =11 (17=2x) =8
= 17x - 187+22x = §
—> 3x=195> x=35

Now, substituting the value of *x” in equation (1), we get ;

2x5+y=17 o> y=17
Hence, x=5, y=7T

Solve the following systems of equations,
M 2x-y=11 () —6x + 5y =2
Sx +4y =1 -5x +6y=9
15 2
() 4x + Ty = 20 {iv}; +-;=l?
1 1 36
2[K-13y-—21 : 7 3 : = ?r
noz_,
i} il
8§ _a_.
v u
The given system of equation 1s ;
2x -y =11 (1)
S5x +4y =14 Y 0
From equation (1), we get ;
_ y+11
2

Substituting the value of "X in equation (2), we get;

y+11
x| 5| tdy =1

—> 5y +55+8y =2
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= 13y =-353 :>y=%

Substituting the value of *y’ 1n equation (1), we get ;

—53
2x - (?J =11
53 143 —-53 a0
S>2xX=1ll-—=—=— = —

13 13 13
o Y
=PRI 1
45 -53
Hence, x = E,y— =

(1) The given system of equation 1s ;

—6x + 5y = 2 1)
-5x + 6y =9 A2)
Multiplying the equation (1) by 6 and the equation (2) by 5, we get ;
-36x + 30y = 12 k)
-25x + 30y = 45 .4)

Subtracting (4) form (3), we get ;
-1lx=-33 =>x=3

Substituting the above value of x 1n equation (1), we get ;
—6x3+5y =2

= 5y=20 =y=4

Hence, x = 3, y =4

(1) The given system of equation 1s ;

4x + Ty =20 =2{1)
21x - 13y =21 .-4(2)
Multiplying (1) by 13 and (2) by 7, we get ;
52x + 91y = 260 k3
147x - 91y = 147 (4)
Adding (3) and (4), we get ;
407
199 =407 = x= 199
Substituting the above value of x in equation (1), we get;
407
4o oo+ =20
1628 39801628
= Ty =20 - 199 =>Ty= =
M T 199 : 199" Y " o9

(1v) The given system of equation 1s ;

15 2
—+==17 A1)

u W
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N o
Considering 1/u = x, 1/v =y, the above system of linear equations can be written as :
15x + 2y = 17 s
x+y= 953 (4
Multiplying (4) by 15 and (111) by 1, we get ;
15x + 2y = 17 (5)
15x + 15y = {3 x 15 = 108 (6)

Subtracting (6) form (5), we get;
=13y =-91 > y=7
Substituting y = 7 in (4), we get ;

36 36 1
- J— _——— [ J—
x+7 T = X z T :
ut, F== = v=73
| 1
and, X=—=— = u=35
u 5

Hence, the required solution of the given systemisu=5,v=1/7.

(v) The given system of equation 1s ;

R
Taking 1/v = x and 1/u = v, the above system of equations can be written as |
lIx -7y =1 (1)
I9x -4y =6 o |
Multiplying (1) by 4 and (2) by 7, we get,
44x - 28y = 4 -+3)
63x — 28y = 42 . 4)

Subtracting (4) from (3) we get,
-=19x=-38 = x=12

Substituting the above value of x 1n (2), we get;
9x2-4y =6 dy=-12

=Y =3
1 1
But, x=;-=2 ::-\.==E
_Iu _]
and, y—;—?r > u=3

Hence, the required solution of the given system of the equation 1s ;

_ _ 1
v Lt 3

bt | =
-

Ex.53 Solve the following system of equations by the method of elimination (substitution).
(a+b)x+(a-b)y=a?+b?
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Sol.

(a-b)x+(@a+by=a+b

The given system of equations is

(@a+b)x+(a-b)y=a’+p )]
(a-b)x+(a+b)y=a2+1b (2)
From (2), we get (a+ b)y=al+bl-(a-b)x
al+b? a-b

Ed e a+h  a+b % --{3)

< al+b’ a-b .
Substituting y = o~ iih x (1), we get

al+b> a-b

(a+b)x+(a h}{;wh Hhx} a“+b

(a-bal+bh)  (a-b)?

= (at+b)x+

a+h {a+h)
=a2+ b2

% a2 —2ah+h2
= (a ) X - Ty
(a—b)al £b?)

a+h

aZ —Jab+ b2

Zathx-|"_Eg==1 X

= (a2 + b?) [l—a_h}

a+b
(a? +2ab+b7)x—(a” —2ab+b*)x

a+h
(& b } [ a+h
dab - [az+b2]23b
a+h a+h
2 2
b
= 4ahx=2b{az+b2‘_| == X = g ;

2 2

; b
Putting x = Zind
= |

in (3), we get

_a’+b*  (a-b) (a®+b%)

a+hb a+h 2a
_ {al+h2] {I_ﬂ_h
= FT a+hb l_ 2a

_ a’ +b? 2a—a+b
- a+b 2a
al4b? a+h
— Y= | a+b 2a
a’+b*
2a

= y=

%
a=

+ b2 -
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Bl Pl i
. . +h +b
Hence, the solution 158 x = = 5 fo s
2a 2a

Verification : On verifying, we find that answer 1s correct.

Ex.54 Solve 2x + 3y =11 and 2x — 4y = - 24 and hence find the value of ‘m’ for which y = mx + 3.
Sol. We have,
2x + 3y =11 (1)
x—-4y =-24 +{2)
From (1), we have 2x = 11 - 3y
Substituting 2x = 11 - 3y in (2), we get
11 =3y -4y =-24
-Ty=-24-11
> =Ty=-=-35 o> y=5
Putting y = 5 1n (1), we get
2x+3 x5 =11
2x=11-15

Hence, x =-2and y=5

Again putting x==2and y=5 in y =mx + 3, we get

5x=m(-2)+3
o> -2m=5-13
2
> m = ==1

-2
Method of Elimination By Equating the Coefficients
Step I :  Let the two equations obtained be
ax +byy+¢ =0 ekl )

Step II : Multiplying the given equation so as to make the co-efficients of the variable to be eliminated
equal.

Step III : Add or subtract the equations so obtained in Step I, as the terms having the same co-
efficients may be either of opposite or the same sign.

Step IV : Solve the equations in one varibale so obtained in Step I1L

Step V : Substitute the value found in Step IV in any one of the given equations and then copmpute
the value of the other variable.

Type I : Solving simultaneous linear equations in two variables

¢ EXAMPLES %

Ex.55 Solve the following system of linear equations by applying the method of elimination by equating
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the co-efficients :
(1) 4x -3y =4 () 5x -~ 6y =8
2x +4y =3 3x+2y=6
Sol. (1) We have,
4x -3y =4 (1)
2x +4y =3 (2)

Let us decide to eliminate x from the given equation. Here, the co-efficients of x are 4 and 2
respectively. We find the L.C.M. of 4 and 2 15 4. Then, make the co-efficients of x equal to 4 in
the two equations.
Multiplying equation (1) with 1 and equation (2) with 2, we get ;

4y -3y =4 (3)

4y + 8y =6 (4)
Subtracting equation (4) from (3), we get ;

Pl

-lly=-2 = y=ﬁ

Substituting v = 2/11 in equation (1), we get;

2
4x -3 = ]—i' =
6
::-4:&-1—#4 :'4"=4+ﬁ
= 4x= 2 x=2 =23
4 122
Hence, solution of the given system of equation 1s :
- -
227 11
() We have;
Sx—-6y=8 k1)
Ix+2y=6 sk 2)

Let us eliminate y from the given system of equations. The co-efficients of y in the given equations
are 6 and 2 respectively. The L.C.M. of 6 and 2 is 6. We have to make the both coefficients equal
to 6. So, multiplying both sides of equation (1) with | and equation (2) with 3, we get ;

5x — 6y = 8 --(3)
9x + 6y =18 A4)
Adding equation (3) and (4), we get ;
4x=2 = x==2=2
14 7

Putting x = 13/7 in equation (1), we get ;

Sx = -6y =8 D = —6y=38
65 65—56 9
Y= R R g
g B §
42 14
Hence, the solution of the system of equations 1s ; x = % y = %
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Ex.56

Sol.

Ex.57

Sol.

Solve the following system of equations by using the method of elimination by equating the co-

efficients.

b 2 2

St £ P = = =Xt 1=
2 5 7 2

The given system of equation is

LI = i

2+5+2 10 :::»2+5 ® -E)
Iy 2x ¥

— =< 4+ 1= crlol iR F

s ~3 1=9 = =5 8 .--(2)

The equation (1) can be expressed as :

Sx+dy
10

=§ =adx +4y =180 ..{3)
Similarly, the equation (2) can be expressed as :

%=s = 4x - Ty =112 (4

Now the new system of equations 1s

5x + 4y = 80 ..(5)
4x =Ty =112 ..6)
Now multiplying equation (5) by 4 and equation (6) by 5, we get ;
20x — 16y = 320 A7)
20x + 35y = 560 e &
Subtracting equation (7) from (8), we get ;
= 240
y 51
Putting y = _Q] in equation (5), we get ;
5x + 4 x[‘z‘“’] =80 = Sx- = =gp
51 51
960 4080 + 960 5040
= X =S8 o T e
_ 5040 _ 1008 _ 336 336
= X=%% T T 17 X7
Hence, the solution of the system of equations is, X = o0 y= —
ence, the solution of the system of equations is, x = ===,y = 7.

Solve the following system of linear equations by usnig the method of elimination by equating the

coeflicients :
3x +4y =25 ; 5x -6y=-9
The given system of equations 15
Ix+4y=25 WY il
5x =6y=-=9 A2)

Let us eliminate y. The coefficients of v are 4 and — 6. The LCM of 4 and 6 1s 12
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Ex.58

Sol.

Ex.59

Sol.

So, we make the coefficients of y as 12 and - 12.
Multiplying equation (1) by 3 and equation (2) by 2, we get
O9x + 12y =175 --(3)
10x — 12y = - 18 ..4)
Adding equation (3) and equation (4), we get
19x = 57 = x=1
Putting x = 3 1n (1), we get,
Ix3+4y=125
= 4y=25-9=16 = y=4
Hence, the solution1s x = 3, y = 4.
Verification : Both the equations are satisfied by x = 3 and y = 4, which shows that the solution

15 correct.

Solve the following system of equations :

15x + 4y =61; 4x + 15y =172

The given system of equation 1s

15x + 4y = 61 (L)

4x + 15y =72 |
Let us eliminate y. The coefficients of y are 4 and 15. The L.C.M. of 4 and 15 1s 60. So, we make
the coefficients of y as 60. Multiplying (1) by 15 and (2) by 4, we get

225x + 60y = 915 w:43)
l6x + 60y = 288 .4)
Substracting (4) from (3), we get
627
209x = 627 ::-x—ED—g—Er

Putting x = 3 1n (1), we get
I5x3+4y=61 = 45+ 4y =61

= 4y =61 -45=16 ::-y=%=4

Hence, the solution1s x = 3, y = 4.

Verification : On putting x = 3 and v = 4 in the given equations, they are satisfied. Hence, the
solution 1s correct.

Solve the following system of linear equatoins by using the method of elimination by equating the
coeflicients

Bx- fay=; Hx+hBy=02
The given equations are
Bx-Hy=i (1)
Sx+Py= Q)

Let us eliminate y. To make the coefficients of equal, we multiply the equation (1) by /3 and
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Ex.60

Sol.

equation (2) by /2 1o get
Ix- Jey=3 ..43)
Jiox + Jsy =2 .(4)
Adding equation (3) and equation (4), we get
Ix+Jiox =5= 3+ Jin)x=5

:}1=3+5m =[ §+3] [JJ: ;]

- 0D _ 5 5 3)

10-9
Putting x = 5(4/10 - 3) in (1) we get
3 x50 =3) - 2y =43

= 5430 - 155 - f2y= B
V2y=5430 - 155 -3
= Jf2y=5410 - 163

- Sj%_“ '?“_r—sJ_-SI
Hence, the solution 18 X = 5 ( 10

y=5415 —846.

Verification : After verifying, we find the solution 1s correct.

U

Solve for x and vy :

ax by _ : s
?~T—a+h, ax — by = 2ab

The given system of equations is

ax by
5 = =at+bh (1)
ax — by = 2ab -A2)
Dividing (2) by a, we get
L. A
s 2b s 3)

On subtracting (3) from (1), we get
i i |
?~x—a-—h :}x[;—l]—a—h

{a—b)b
a—"h

= X = =h —= x=bhb

On substituting the value of x in (3), we get
b-2 =2 = h[l——] 2b
= 1-L=2 > L=1-2
a d

= -] = y=-a

3)

and
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Hence, the solution of the equations 1s
x=b, y=-a
Ex.61 Solve the following system of linear equations :
2(ax — by) +(a+4b)=0
2(bx +ay) +(b-4a)=10
Sol. 2ax - 2by+a+4b=0 _. (1)
2bx +2ay+b-4a=0 ... (2)
Multiplyng (1) by b and (2) by a and subtracting, we get
22 +a)y=4@+b?) =y=2
Multiplying (1) by a and (2) by b and adding, we get
22+ b)) x+al+b2=0
= 2@l +b)x=-(@+bdH

. .
X “2
|
Hence x ——E,andy—l
Ex.62 Solve (a—b)x+(a+b)y=a2-2ab-b?

(a+b)(x +y)=a2+b?

Sol. The given system of equation 1s
(a-b)x+(a+h)y=a?-2ab-b? 1)
(@a+b) (x +y)=a+ b A2)
= (a+b)x +(a+b)y=a’+b (3

Subtracting equation (3) from equation (1), we get
(a-b)x - (a+b)x=(al-2ab-b?) - (a2 + b
= -2bx = — 2ab — 2b?

Putting the value of x 1n (1), we get
(a-b)(a+b)+(a+b)y=a-2ab- b2
— ,{;1+]:,].:¢,==a2 —Eab—hzutazubz}

—2ab
a+h

> (@atb)y=-2ab — y=

— Hence, the solution1s x =a + b,

_ —2ab
y a+b

Verification : After verifying, we find that the solution is correct.
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Ex.63 Solve the following system of equations

Sol.

% EXAMPLES %

]
+ —

1
= =8
X 2y

Let us consider I/x =uand l/y=v.

Putting 1/x = u and 1/y = v in the above equations, we get;

(2)

4

Type 11 : Solving a system of equations which is reducible to a system of simultaneous linear
equations

Let us eliminate v from the system of equations. So, multiplying equation (3) with 'z and (4) with

u

ki =_] 3

5~V (3)
L

n+—=8
2

1, we get ;

u ¥ _ |

4 2 2

nt+ = =8§

z

Adding equation (5) and (6), we get ;

u+u‘-_|+S:} 5u_15

4 2 4 2
= *Iﬁxi = u==06

u 3 5
We know,
1 1 1
—=u = —-—=6 — e
X X f

Putting 1/x = 6 1n equation (2), we get ;

1 1
6+ —=8§ = ==
2y
1 1
> = =4 DYy=E -
y y

Hence, the solution of the system 1s,

=]

|
X —Ej}-'—

(5)
(6)
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Ex.64

Sol.

Ex.65

Solve,

3.-+—1-=I-i 151
X

3y 5y 3y
and also find ‘a’ for which y =ax - 2.

Considering 1/x =u and l/y = v, the given system of equations becomes

2u+i=l:}ﬁu+v=l
3 5 3 5
= Ju+5v=3 ...(1)
W+ =2 u+t2v=6 2
Multiplying equation (1) with 2 and equation (2) with 5, we get ;
60u + 10v =6 ek 3)
45u+ 10v =30 .-A4)
Subtracting equation (4) from equation (3), we get ;
15u=-24 = E % = ?E

2 -8 . :
Putting u = — Inequation (2), we get;

-8 —72
9 x —\]+2v=6 Sya=tmnl Iy =
54 5
72 102
S 2v=b+ —=—
5 5
102 51
T S s
1 8 5
Here —=u=s== o x===
X 5 2
51
And, —=v=¢ = ¥= o
. -5 S
Putting x = 5 and y = 5 o y = ax — 2, we get;
5 —5a
it g
2oy L U e e
8 SN 51 51
-107 8 -856 —856
] wo—- — —
SRR e e T
Solve,
2 6
+ =4
x+2y x-y
5 1

- =]
2ix+2y) 3 2x—vy)
where, x + 2y 2 0and 2x -y =2 0
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Sol.

Taking L —uand

= v, the above system of equations becomes

x+2y 2x—-vy
2u+ 6v=4 D
Su v
ol R .2

Multiplying equation (2) by 18, we have;

45u + 6v = 18 {3
Now, subtracting equation (3) from equation (1), we get ;
14
~43u = - 14 = u= 3

Putting u = 14/43 in equation (1), we get

14
2 % = +6v =4
28 172 -28 144
:}6V—4-E— & = Y&
14 1
Now, U= "oy
= 14x + 28y = 43 4)
144 1
Aﬂd, V= H = Zx—}f
— 288x - 144y =43 ty)

Multiplying equation (4) by 288 and (5) by 14, the system of equations becomes
288 x 14x + 28y x 288 = 43 x 288
288x % 14 — 144y = 14 =43 =« 4
= 4022x + 8064y = 12384 [ 6)
4022x - 2016y = 602 B (7]
Subtracting equation (7) from (6), we get;
10080y = 11782 — y = l.6(approx)
Now, putting 1.6 in (4), we get,
14x + 28 x 1.6 = 63
= 14x+448 =63 = 14x =182

> X = % = 1.3 (approx)

Thus, solution of the given system of equation 1s x = 1.3 (approx), y = 1.6 (approx).

Ex.66 Solve,

i
K+}" -y
2 1

—_ =13

i+y -y
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where x +yz0andx -y =0

Sol. Taking ﬁ =u and ﬁ = v the above system of equations becomes
ut+2v=2 (1)
2u-v=3 -A2)
Multiplying equation (1) by 2, and (2) by 1, we get:
2u+4dv =4 k)
2u-v=3 (4)

Subtracting equation (4) from (3), we get;
w=1_— v =<

Putting v = 1/5 1n equation (1), we get;

1 2 8
u+2x§—2:> u—z—g =z
Here,u= > = —— = 8x +8y =5 5
e W e —= 8x + 8y = kD)
1 1
And,v=§— . 2>X-y¥=5 ..(6)

Multiplying equation (5) with 1, and (6) with 8, we get;

8x + 8y =35 T
8x — 8y = 40 ...(8)
Adding equation (7) and (8), we get;
45
16x = 45 =3 R

Now, putting the above value of x in equation (6), we get;

45 45 —35
= _y=5 = y=—_5=—
16 y y 16 16

Hence, solution of the system of the given equations is ;

45 —35

=16 Y]ihs

Type-111 : Equation of the form,

ax + by = ¢ and bx + ay = d where a # b.

We may use the following method to solve the above type of equations.

Steps :

Step 1 :  Let us write the equations in the form
ax +by=c¢
bx +ay=d

Step II : Adding or subtracting the above type of two equations, we find :
(a+b)x+(at+b) y=c+d
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c+d
a+h

(a-b)x—-(a-b)y=c-d

S x+y=

(D

c—d
a-bhb
Step III : We get the values of x and y after adding or subtracting the equations (1) and (2).

¢ EXAMPLES %

> X-y=

2

Ex.67 Solve the following equations.
156x + 112y = 580; 112x + 156y = 492

Sol. The given system of equation 18
156x + 112y = 580 k1)
112x + 156y = 492 )

Adding equation (1) and (2) we get ;
268x + 268y = 1072
— 268(x +y)= 1072

> x+y=4 (3)
Subtracting equation (2) from equation (1), we get
44x — 44y = B8
X-y=12 4

Adding equation (3) with equation (4), we get;
2x=6 — x=3
Putting x = 3 1n equation (3), we get;
y=1
Thus, solution of the system of equations is
x=3,y =1
Ex.68 Solve the following system of eguations.
43x + 35y = 207; 35x + 43y = 183

Sol. The given sytem of equations 1s ;
43x + 35y = 207 (1)
35x + 43y = 183 |

Adding equation (1) and (2), we get;
78x + 78y =390 — 7B8(x +y) =390

= X+ty=3 -(3)

Subtracting equation (2) from the equation (1), we get ;
8x = 8y = 24

D> X=-y=3 A4
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Steps :

Ex.69

Sol.

Adding equation (3) and (4), we get;
2x=28§ = x=4
Putting x= 4 1n equation (3), we get;
4+y=5 o y=1
Hence, the solution of the
15;x=4 y=1
Type IV : Equation of the form,
ax + byy + ¢z = d,
a,x + b,y + ¢,z = d,

a;x + byy + 52 = d;

system of equation

We may use the following method to solve the above type of equations.

Step I : Consider any one of the three given equations.

Step 11 : Find the value of one of the variable, say z, from it.

Step ITI:Substitute the value of z found in Step II in the other two equations to get two linear

equatons in x, y.

Step 1V: Taking the help of elimination method, solve the equations in x, y obtained 1n Step I1L

Step V :  Substitute the values of x, y found in Step IV and Step II to get the value of z.

% EXAMPLES %

Solve the following system of equations.

X—-2 =5
y+z =3
X=-y =2
The given system of equations to ;
x—2z =15 A1)
y+z =3 A2)
x-y =2 . (3)
From equation (1), we have;
z =x-=5
Putting z = x — 5 in equation (2), we get ;
y+tx-5=3
> xX+ty=238 —A4)

Adding equations (3) and (4), we get;
2x=10 = X=3

Again puttting x = 5 in equation (1), we get;
5-z=5= z=10

Hence, the solution of the given system of equation s x=5,y=3,z2=10.
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Ex.70 Solve,

x +2y+z= 12
x—-z=4
x=2y=4

Sol. We have,
x+2y+z=12 «41)
2x—-z=4 e 2)
x=2y=4 .(3)

From equation (1), we have z = 12 —= x = 2y.

Putting, z = 12 — x — 2y in the equation (2), we get;
2x=(12-x-2y)=4

> 2x-12+x+2y=4

= 3x+2y=16 (4)

Adding equations (3) and (4), we get;
dx =20 —= xX=3

Putting the value of x = 5 in equation (2), we get
2x5-2=4

> z=10-4=6

Again putting the value of x = 5 in equation (3), we get
5=2y=4 o ys= %

Hence, the solution of the given system of equations 1s ;

x=5y= .z=6

I
2
Cross-Multiplication Method

By the method of elimination by substitution, only those equations can be solved, which have unique
solution. But the method of cross multiplication discussed below is applicable in all the cases; whether
the system has a unique solution, no solution or infinitely many solutions.

Let us solve the following system of equations

ax+by+e¢ =0 )
a,Xx + by +¢, =0 -A2)
Multiplying equation (1) by b, and equation (2) by b, we get
ab,x +bby + by, =0 (3)
abyx +b/byy +byc, =0 e(4)

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

(a;b, — a,b;) x + (bye; = bc;) =0

{Hle—Hjh] =1
b . _b - - -
= X = u E._] h_l.
ajbs —ashy a, b,
* i C]H.E—L',lﬂ|
Similarl = S
¥ ¥ ajbs —asb

These values of x and y can also be written as
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X - -y o |

byes —bacy 31c —ase) ajbs —asby

@ EXAMPLES %
Ex.71 Solve the following system of equations by cross-multiplication method.
2x+3y+8=0
4x +5y+14=0
Sol. The given system of equations 15
2x+3y+8 =0
4x+5y+14=10

By cross-multiplication, we get

X _ s |
I a8 28 2\a3
5>§14 4>§E4 4>§S

X = —y = 1

I —5%x8 | Zxld—dxBi AdEa
B, X = -y = I

42— 40 28-32 10-12

X =¥
o e S ——

2 —4 -2
=5 ol I = x==1

2 2

-y |
ﬂ]‘ld: = > = }"—'-
Hence, the solutionis x==1, y==2

We can verify the solution.
Ex.72 Solve the follownig system of equations by the method of cross-multiplication.
2x—-6y+10=0
Ix=-Ty+13=0

Sol. The given system of equations 1s
2x -6y + 10 =0 g Tl
3x-Ty+13=0 (2)

By cross-multiplication, we have

|

X _ =¥ 4T
—h 10 - 2 10— 2 -
—?XIS 3>§]3 3>§—?

* - ¥

=
—-6x13-(-T)=10 2x13-3x10

1
2x(-Ty—3x= (-6}
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Ex.73

Sol.

Ex.74

Sol.

= =¥ = A
- T8+ 70 26—30 -14+18
X -y 1
:} e S— — — —_—
-8 -4 4
X 1
D> —==== x=-12
-8 4
-y I
-4 4

Hence, the solutionisx=-2 y=1

Solve the following system of equations by the method of cross-multiplication.

lx + 15y ==23: Ix -2y =20
The given system of equations is
I1x + 15y + 23 =0
Tx=2y-20 =0
Now, by cross-multiplication method, we have

X &l
15 33 - T = T 15

X -y
= 15x(-20)—(-2)x23 _ 11x{-20)—7x23
- 1
1x(—2)—Tx15
e X = -y = 1
2300+ 46 —220-161  —22-105
X _ Y 1
= T3sa T T3 127
X 1
= Tosa . 17 —x=2
and —7 = —57 =y =-3

Hence, x = 2, y = - 3 1s the required solution.
The students can verify the solution.
Solve the following system of equations by cross-multiplication method.
ax +by=a-b;bx-ay=a+b
Rewriting the given system of equations, we get
ax +by—-(a-b) =0
bx—-ay-(a+b) =0
By cross-multiplication method, we have
x = = n |
SXG 2 Xy 5
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X -y i 1

bx{—(a+hi}—{—a}r{—m—bj}= —nta+h]:|-h|_a—h]- _al_p?
X -y 1
= 2 = 3 > =
~ab-b”—a’ +ab —a~ —ab+ab-b~ —(a? +b?)
X -y 1
T — = = =
—@@a’+b)  —(a*+b?)  —(a’+b)
= = - I =x=1
—a+bY)  —(al+b?)
e il e
—fa~+h7) —(a~+hb7)
Hence, the solutionis x = |, y=-1.

Verification of the solution shows that the answer 18 correct.
Ex.75 Solve the following system of equations by cross-multiplication method.
x+y=a-b;ax - by =a2 +b?
Sol. The given system of equations can be rewritien as :
x+y-(a-b) =0
ax —by - (a2 + b2 =0

By cross-multiplication method, we have

% = E: = |
[ Ha—-b) | Ha-b) 1 [
_b><_{ﬂ:+bz} a —(a® +b’) .'1><_b
X e 3 = I
—|a:—h2r—1—bja{—|a—h:} —|a:—:'b31—a=<ﬂ-{i—hl} ~b-a
% = -y = :
—(a1+h3]—h{a—b} —{a1+h2}+a{a—h} —(b+a)
5 X _ -y _ 1
—a?-b?—ab+b? —at-b*+a’-ab —({a+b}
X - —y = 1
—afa+h) —bla+b) —{a+h)
X _ 1 o
“aa+b) —(ash) .~ 4
-y = 1 e
T v e S

Hence, the solutionis x =a, y=-h.

Ex.76 Solve the followig system of equations by the method of cross-multiplication :

B |-

v
+ = =3+
b a+h
x ¥
a’ b2

Sol. The given system of equations is rewritten as :

§+%um+m=ﬂ kD)
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S+5-2 =0 ()
Multiplying equation (1) by ab, we get
bx +ay-ab(a+b)y=0 ... (3)
Multiplying equation (2) by a’ b’ we get
b2x + a’y - 2a%b2=0 . (4)

By cross multiphication method, we have

X _ = _ 1
a><—ah{a+b‘,| - h}><—ah{a oY) h><a
a’ _2a’h by —2a'b’ b a

X — -y _ 1
~2a°b? +a'bla+b) -2alb? vabi{a+ b) a’h—ah?

X — -y - 1
~2a%b? +atb+a'b? ~2alb? + a2k +ab? ah{a - b)

X —y |

= ab_a’b?  ab'_alb?  aba—b)

X — Y 1

a'bla—b) ab®(a—b) ab(a—b)

X 1
a'bla—b)  abla—h)

3
bia-b
abla ] i E‘:E

=% K=
abja—b)

¥ 1
And =
ab'(a—b)  abla—b)

3
ab fﬂ—b] - bz
ab{a—h)

Hence, the solution x = az, Vi b?

Ex.77 Solve the following system of equations by cross-multiplication method -

(a+b)*
ax +by=1: bx +ay= —— -1
y ' Y= 2
Sol. The given system of equations can be written as.
ax +hy-1=10 R
(a+b)
+ - -
bx + ay =W 1
a” +2ab+b” —a’ —b"
= bx +ay= e
a~+b”
2ab
> bxtay= ——
= 2
2ab
= bx + ay - =10 A2)

aZ +b?
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Rewritting the equations (1) and (2), we have
ax +by-1 =0

2ab

a 3
a~+b-

=0

bx + ay -

Now, by cross-multiplication method, we have

_}l |

X
b T » - - b
a><;ﬂ :X& ;Xa

a+h a +b
X i -y s 1 X s = i
= 2 o T Ed F 4 — 2 = 2
h"xl :'ahj]—ax:—]] ax[ :'ﬂb1 ]—hw:—l] HEB=hEY _—.Eab +a __Eazh +b
alsh? 8 +b* 2 2 2 2
a“+hb a“+b
x -y 1
=% = —. —
—2ab? +a° +ab? —2a’b+ab+b’ al —b?
Hz -i-]:l2 az + |:p2
X _ -y _ 1
a(a’-b%)  bb’-a?) a’-b’
at4b’ a” +I:|1
x | a
a(az—bz} a?—p? a’ +b2
a’+b’
-y | b
and = = -
a’ +h3
Hence, the solution 15 x = 2 = b
g ] a!a.‘j:+1:r1':yr al+b?

Ex.78 Solve the following system of equations in x and y by cross-multiplication method
(a-b)x+(a+b)y=a%-2ab-b?

(a+b)(x +y) =a’+b?

Sol. The given system of equations can be rewritten as :
(a-b)x+(a+th)y-(a-2ab-bH) =0
a+b)x+(a+byy-(@a+bHh=0
By cross-multiplication method, we have

X =¥

{a+b}><—ia:—2=3h—h:} " (a—b)~__py—@ —2ab—b")
(a+b) ~a +b) (a+h) ~a +b)
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Ex.79

Sol.

= {a—h) ia+h)
><|[:1+h}

{a+hb)

X
{a+b)x{~(a +b*)}=(a+b)x {~(a” = Zab=h")}
_ -y
{a—b)x{~(a” +b )} —(a+b)x {-(a’ - 2ab—b7)}
1
(fa—blx{a+b)—(a+b)=(a+h)

X
—{a+b)al +b?)+(a+b)al —2ab—h?)

_ -y
—(a—h)aZ £b2)+(a+b)al —2ab—b?)
1
(a—b)a+b)—(a+b)’

X

(a+b)[-(a? +b?)+(a+b}a —2ab—b?)]

-y
"~ {a+b)al-2ab—bl)—(a—b)al +b?)
1
" (a+blla—b—a-b)

X
(a+b)(—2ab—2b%)
Fr X
a’ —a’b—3ab? —b° —a’ —ab® +absb’
1

" (a+b)-2b)
X Y . 1
—(a+b)2a+2bb  —4ab? —2b{a+h)
X . |
—2{a+b)Ma+b)b  —2b{a+b)
—> Xx=a+h
il I = Zab
—4ah2_ -2bia+h) =28 A a+h

Hence, the solution of the given system of equations is x=a+b, y=-

Solve the following system of equations by cross-multiplications method.
2~ ab +b?
a(x +y)-b (x —y) = a2 +ab + b?
The given system of equations can be rewritten as
ax+bx+ay-by—(az—ab+b2]={}
= (a+b)x+@a-by—@-ab+b)=0._..(1)
And ax -bx +ay+by—(aZ+ab+b3) =0
= (a-b)x+(a+b)y-(@+ab+bH)=0_.(2)

Now, by cross-multiplication method, we have

2ahb
a+b’
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X

—y
{a—b}x—[az—ah+b3}_ {a+h) —~a’ —ab+b’)
{a 4 h} —fa? +ah+ h?-} {-ﬂ_ b} —"aj + ah 1 b]}

" (a+b)_x(a=h)
{a-b) {a+h)

X
oo
{a-b)xi~al +ab+bl )} —{a+b)x{—~(al—ab+bi)}

= Y
(a+bhx {--[.‘13 +ab+ b)) —(a-hix :—{az —ab+ b7

1
T {a+b)x(a+b)—(a—b)a—b)

X
= p 2 7 2
—(a—bWa~ +ab+b " )+(a+bla" —ab+h")

_ -y
—(a+b)a® +ab+b ) +(a—b)a’ —ab+b")

1
" (as+b)Y—(a-b)?

X
=2
—(a® —bY)+(a’ +b7)
— =3
—a’* —2a’b-2ab® —b? +a* —2a%b + 2ab” - b*
. 1
a” +2ab+b% —a” +2ab—b’
X -¥ 1
:} — R TL
26 —4a’b-20°  dab
X -y 1
=% iy —
26 —2b(2a’+b%)  4ab
x _ 1 i b
= op}  dab — T
:
—y I 2a“+b
And ——F5——1= />y ——
_ob(zal+b)  dab 2a
o b? 2a% +b?
Hence, the solution1s x= — , y= ——
2a 2a
Ex.80 Solve the following system of equations by the method of cross-multiplication
b b? *h
x Y X y
where x =0, y= 0
Sol. The given system of equations 15
a b
22 = 1)
x Yy
ab” a’h

— +—-(@+bH)=0
X ¥

2
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b
Putting 2 =uand 3= in equatinos (1) and (2) the system of equations reduces to
X

u-v+0=10
b2u+az*|.r—-{az+b2}=l]

By the method of cross-multiplication, we have

u _ —y _ 1
~1 ] 1 0 1 —1
at X—[a3+h3} |:.3><—{az+h:} hixf
u _ —¥ _ |
at+b?—a?x0  —(a’+b?)-b2x0  a’—(-b?)
u _ - - 1
:12+1:|2 —{al+b1} az+h2
—5 = = ] = u=1
a2 +b2 2 g
—y 1
o Tkl
—{a~+b%) a~+b
a
and u = Y =] = X=a
b
y==== ] > y=b
h i

Hence, the solution of the given system of equations isx =a, y=h.

The system of equations 1s given by

ax+byt+te¢ =0 (1)

X + by +c¢, =0 o
(a) It 1s consistent with unique solution, if

A, b
o b,

It shows that lines represented by equations (1) and (2) are not parallel.
(b) It is consistent with infinitely many solutions, if

a _ b

&
: a b, - Cy
It shows that lines represented by equation (1) and (2) are coincident.

(c) It 1s inconsistent, 1f

It shows that lines represented by equation (1) and (2) are parallel and non—coincident.
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Ex.81

Sol.

Ex.82

Sol.

Ex.83

Sol.

% EXAMPLES %

Show that the following system of equations has unique solution
2x-3y=6; x+ty=1.
The given system of equation can be wrilten as
2x=3y-6 =10

x+y-1=0
The given equations are of the form
ax+bhy+te =0
a,X +by+ecy, =0
Where, a,=2, b =-3,¢;=-6
and aas=lh b =1c¢=-1
ds 1 2‘ hg 1 3
E—|'= j =
Cay -1 6
a by
Cieariy,zi i

So, the given system of equations has a unique solution. i.e_, it is consistent.
Show that the following system of equations has unique solution :
X=-2y=2:4x -2y =5
The given system of equations can be written as
x=2y=2=10
4x - 2y=-5 =10
The given equations are of the form
ax+by+e =0
ax +bhy+e, =0
Where, a=1, [by==2 ¢, =-2
and a =4, b ==2, ¢, =-5

n‘Iu-

3

Fﬂlm
[ —

=__2=l —
-2

B | =

Clearly, :—1_ * :—;
So, the given system of equations has a unique solution 1.e. [t 15 consistent.
For what value of k the following system of equations has a unique solution :
x—-ky=2;:3x+2y=-5
The given system of equation can be wrilten as
Xx=ky=2=0
Ix+2y+5 =0

The given system of equations 1s of the form
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ax+by+e =0

a,x +byy+e¢, =0
where, a; =1, by =-%k ¢, =-2
and a3=3 b, =2, ¢3=35

1

- . b
Clearly, for umque solution L
ds 2
2y L g E o pi8
3 2 3

Ex.84 Show that the following system has infinitely many solutions.
x=3y+3; 9y=3x-9
Sol. The given system of equations can be written as
x—-3y-3=0
3x-9y-9 =0
The given equations are of the form
ax+bhy+e =0
aXx +bhy+e, =0
Where, a; =1, b; =3, ¢;=—
and s D, =96, =~
a

1 b 3 § 0
ds g2 hI -9 3 Ca -9 3
a : 3 . . .
Clearly, — = T:L = — so the given system of equations has infinitely many solutions.
2 2 2

Ex.85 Show that the following system has infinitely many solutions :
2y=4dx-h; Zx=y+3

Sol. The given system of equations can be written as
4x-2y-6 =10
2x—-y=3=10

The given equations are of the form
ax+hyt+e =10
a,Xx +byy+e, =0
Where,a; =4, by =-2,¢;, =6
and az=2,bz=-i,{:2=-3

E_I = i = 2; h—' = __2 = 21 c—'- = __ﬁ =73
ﬂz 2 hz —] L_ =
1 b, 1 : : A . .
Clearly, — = 5, - o s the given system of equations has infinitely many solutions.
) b Ca

Ex.86 Find the value of k for which the following system of equations has infinitely many solutions.
k-1)x+3y=7 (k+1)x+6y=(5k-1)
Sol. The given system of equations can be written as
(k-1x+3y-7=10
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k+1)x+6y-(5k-1)=0
Here a; =(k-1),b,=3,¢,=-7
and a, =(k+1),by,=6,¢,=-(5k-1)

For the system of equations to have infinite number of solutions.

k-1
k+1

=

k-1

k+1 2 Sk—1
Taking I and 11

k-1 _ 1
2

k+1
= 2k-2=k+1 = k=3

Taking II and III

1 7

3T W = 5k-1=14
= Sk=15 = k=3
Hence, k=3.

Ex.87 For what values of a and b, the following system of equations have an infinite number of solutions:
2x+3y= T, (a-b)x+(a+b)y=3a+b-2
Sol. The given system of linear equations can be written as
2x+3y-7 =0
(a-b)x+(a+b)y-(3a+b-2)=0
The above system of equations is of the form
ax +hhyyiEe; F=0
a,Xx +by+e, =0,
where a, =2, b;=3, ¢, =-7
a=(a=-b), bp=(a+h), ¢c;= -(3a+b-2)

For the given system of equations to have an infinite number of solutions

H| — h — 1
H‘l h! ‘-1
a, _ 2 b, _
Here, . TR Ak and
£ _ -7 i T
o] —(3a+b-2) Ja+b-2
2 3 7
—~ a-b _ ath  3a+b_2
2 3 4 3 7
—~ 3b  a:b W X T Taib2

> 2a+2b=3a-3band 9a+t3b-6=Ta+7b
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—> 2a-3a=-3b-2band9%-7a=Tb-3b+6
> =-a==5band 2a=4b + 6
= a=5b ...(3) and a=2b+3 .. (4)
Solving (3) and (4) we get
Sb=2b+3=2>b=1
Substituting b= 11n (3), wegeta=5x=x1=5
Thus, a=5and b= 1
Hence, the given system of equations has infinite number of solutions when
a=3,b=1
Ex.88 Show that the following system of equations is inconsistent.
2x + Ty = 11: 5:{-!-32—5 y =25
Sol. The given system of equations can be written as
2x+T7y=11 =0
Sx+2y-25 =0

The given equations are of the form

ax +byy+¢ =0

X +hy+e, =0
Where,a;, =2, b, =7, ¢, =-11

m—— .—35 ~
and 3.2_5., bz__i",_luz_‘-zs
s 2 oF ol SEN TR
a3 5" by 33 5 € -25 25

hz

B Py B

Clearly, B # 2,

So, the given system of equations has no solution, 1.e. 1t 1s inconsistent. Proved.

Ex.89 Show that the following system of equations has no solution :
2x +4y=10; 3x+ o6y =12
Sol. The given system of equations can be written as
2x +4y-10=10
Ix+6y-12=10
The given equations are of the form
axt+bhy+e =0
aX +hy+te, =0
The given equations are of the form
ax+by+e =0
ax +bhy+e, =0
Where a, =2, b;=4, ¢;=-10
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Sol.

Ex.91

and a2“3 b2=6 c2=—12
B2 b 4 2 & W 5
8 A% by B A ey 136
b
Clearly, =+ = —L » L
dx 2 L2

So, the given system of equations has no solution, 1.e., 1t 1s inconsistent. Proved.
For what values of k will the following system of liner equations has no solution.
Ix+y=1, Zk-1)x+(k-1)y=2k+1
The given system of equations may be written as
Ix+y=-1 =0
Ck-1)x+k-Dy-(2k+1)=0
The above system of equations 15 of the form
ax+hy+e, =0
ax +bhy+e, =0
where a = 3. bl =1, €yl =1
anda, = (2k - 1),b, = (k = 1), ¢; = ~(2k+1)

a, 3 by _

1
ay 2k=1" b,y k-1" c5 —(2k+1)
b

[+ —1

Clearly, for no solution - = =
L by G
: |
2%-1 k-1
=>3k-3=2%k-1=k=2
1 -1

md T E T

=>2k+12k-1 > k+-2
3 1
o 2k-1 % 2k +1
= 6k+322%k-1=4d4k2-4=2k=-1
Hence the given system of linear equations has no solution, when

k=2and k#-2and k #- 1.

Determine the value of k for each of the following given system of equations having unique/

consistent solution.
1) 2x+3y-5=0; kx-6y=28
@ 2x+ky=1, 5x-Ty-5=10

Sol. (1) The given system of equations may be writlen as

2x+3y-5 =0
kx-6y-8 =10
Here, a, = 2, b] = 3,c|= 5,

da =k, b‘2=—‘6, C2=—8
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As the given equations have unique solution,

we get,
By D B % -1
d.j k ha. —ﬁ
bl
Here ] # b,
o £ g L mmpes
k 2

Thus the given system of equations have a unique solution for all real values of k except —4.
(1) The given system of equations may be written as
2x+ky-1 =0
5x-7y-5 =0
Here, a; =2, b; =k, = -1,
8y, =35,b,=-7,¢,=-5

2
a, _ 2 by _ k _ -k
We have % . and b = 5
b o
Here S b T 2| 2 —k
3.2 h: 5 T

It satisfies the condition that the system of given solutions has a unique solution.

2 -k
Al

14
=k %

; : : -14
Thus, the given system of equations has a unique solution for all real values of k except e
Ex.92 Determine the value of k for each of the following given system of equations having unique/

consistent solution.
W) x=-ky=-2=0;3x+2y+5=0

@ 2x-3y-1=0;kx+5y-7=0
Sol. (1) We have,
x-ky-2=10

Ix+2y+35 =0
Here, a;j=1,b;=-k, ¢| =-2,
=3 a5
Since, the given system of equations has a unique solution, we have

:}H_];tb_i or lii
da hz 3 2

:}k;ti
3

: g : —2
Thus, the given system of equations has a solution for all values of k except =
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(u) We have
2x=3y-1 =0
kx +5y-7 =0
Here, a; =2, b;=-3,¢; =-1,

Since, the given system of equations has a unique solution, we get

ay by
;t it
dy b,

—3

-10
= k#F —

::-E;t
k 5 3

; s : ’ " -10
Thus, the given system of equation has a unique solution for all value of k except =

Ex.93 Find the value of k for each of the following systems of equations having mfinitely many solutions.
M) 2x+3y=k (k-1)x+ (k+2)y=3k
@ 2x+3y=2;(k+2)x+2k+1)y=2(k-1)
Sol. (i) We have
2x+3y-k=10
k-1)x+k+2)y-3k=0
Here a;=2,b;=3,¢;=-k
a=k-1,b, =kt ¢=-3k

Since, the given system of equations has infinitely many solutions, we get

(1)

L e N
a, k-17 b, [E¥2’ e, -3k
ol oMo O MR
a hz €
o2 .3 .1
k-1 k+2 3
2. o 308 PEN O3 W
k-1 k+2 k+2 3
= 2k+4=3k-3 or k+t2=9
= 3kk-2k=4+3 or k=7
= k=7 or k=7
= k=7

It shows that the given system of equations has infinitely many solutions atk =7
We have

2x+3y-2=0

k+2)x+(2Zk+1)y-2(k-1)=0

Here.a; =2.by=3.¢; =2
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a, =k+2by =2k+1,¢c=-2(k-1)

Since, the given system of equations has infinitely many solutions, we get

ay . 2 b _ 3 g5 2
a, k+2" b, 3k+1" ¢, —2{k-1)
ey Moo Do &
a bs 3
3 1
g — —
k<2 2k +1 k-1
k+2 2k +1 2k +1 k-1
= 4k +2=3k+ 6 or 3k-3=2k+1
> 4dk=-3k=6=2 or 3k=-2k=1+3
= k=4 or k=4
= k=4

Ex.94 Determine the values of k for the following system of equations having no solution.
x+2y=0;, 2x +ky=35
Sol. The given system of equations may be written as
x+2y=190
2x+ky-5 =0
Here,a,=1,b,=2,¢,=0,8,=2, b, =k ¢,=-5

As the given system of equations has no solution, we get

- +
33 2 h3 k E: —5

LT (P
a; by Ca
| 2
= __:-l'_,_ = *E' = k=4
. a, b, [
Here, for this value of k, we get — = Er;t —
Lo 1 G

Ex.95 Find the value of k of the following system of equations having infinitely many solutions.
2x=3y=T7, (k+2)x=-(2k+ 1) y=32k-1)

Sol. A given system of equations has infinitely many solutions, 1f
4 _bh_ g
a; b+ €2
So, we get
2 a3 7
= k+2 —(2k+1) 3(2k-1)
2 3 3 7

kr2  2k+1 °F ksl k-3
= 4k +2=3k+ 6 or 18k =0 = 14k + 7
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Ex.96

Sol.

Ex.97

Sol.

Ex.98

Sol.

= k=4 or k=4
= k=4

Thus, the given system of equations has infinitely many solutions at k = 4.

Determine the values of a and b so that the following given system of linear equations has infimtely
many solutions.
2x-(2a+5)y=5; (2b+1)x-9 =15
We have

2x-(2a+5)y- 5=0

(Zb+1)x=-9%y-15=10
Hence,a; =2, by =—2a+t3), ¢, =-5,

amb+1,by =9,¢,==-15:

The given system of equations has infinitely many solutions, 1f

h o
2 __ZL guch that
as by o
2 —2a+5) _ -5
M+l -9 15
- 2 2a+5 1
2b+1 5 3
2 1 i 2a+5 1
= op4+] 3 A TS

—2b+1=0 or Ga+ 1I5=9
5
=> b= 3 and a = -1
Thus, the given system of equations has infinitely many solutions ata=-1,b= %

Find the value of ¢ if the following system of equation has no solution.
ex+3y=3; [Ex +ey=5
We have
ex +3y-3 =0
12x +cy-6 =0
The given system of equations has no solution, if

a, b ¢ Ty
=L = 2Ly L guch that =22 =2
a, b, Cs 12 ¢ -6
c 3 3 1

=g mdg £ o

= c2 =136

= igi=+P

Thus, the given system of equation has no solution at ¢ == 6.

For what value of p, the system of equations will have no solution ?
px={p-3) ==y py=p-1kx
The given system of equations may be written as
px +3y-(p-3)=0
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Ex.99

Sol.

12x+py-p=0
Here, a, = p, bl=3,c] = —p - 3),
=12, b;=p, ¢, =-p

: ) _ o £ 3
The given system of equations will have no solution, if L B b—‘qet—'
ay by e
- 3 2
For it we get, === and 2,273
12 p p P
> p=30 = p=+6b
3 31 -3 6-3 1
Whenp =6, —=—=— and P
p 6 2 p 6 2
3 -3 1 | & B
S0, — = L . Thus, p = 6 does not satisfy the equation P L
P p 2 i
Wi -1
When p = -6, 2" 6 2
aI'Id P_E_ _3_ —g = 3
P -6 -6 2
3 p-3
S0, g —
PP

Thus, p = —6 satisfy the equation 5 g
P P

Thus, the given system of equations will have no solution, ifp=-6

Find the value of k for the following system of equations has no solution.
Bk+1)x+3y=2:;kI+1)x-5=-(k-2)y
The given system of equations may be written as
CBk+1)x+3y-2=10
K+)x+(k=-2)y-5=0
Here, a;=3k+1,b; =3¢, =-2,
8, =k?+ 1, by=k-2,¢,=-5

Since the given system of equations has no solution therefore, we can write ;

a _ by C
aj hI Cs
3b:+|_ 3 #—2

= ¥al k=2 =5

= 3k+1 _ 3 sl 3 = 2
kil k-2 k-2 5
Jk+1 3

SG = —
k241 k-2

= 3ki-6k+k-2=3k2+3
= =-5k=5 = k=-=1

Putting k = = 1 in the equation :_f %



Page 74
we get

o ];:t2 Thus, k = =1 satish L;E
=1=9 5 ¥ B Y k=2 3

Thus, the given system of equation has no solution at k = -1

Ex.100Determine the values of a and b so that the following system of equations has infinite number of
solutions.

3x + dy-12 =0
2a-b)y-(5a-1)==-(at+b)x
Sol. The given system of equations may be wriiten as
3x+4y-12=0
(a+tb)x+2(@-b)y-(5a-1)=0
Here, &= k- hl =4, gj == 12,
ay=a+bby,=2(a-b)ec,=-(5a-1)

Since, the given system of equations has infinite number of solutions therefore, we get

oM. b
aj ba Ca
I S

s WG ) | D

3 4 . 12
= a+b 2a-b M 375 " Emo)
> ba-06b=4a+4b and 20a -4 = 24a - 24b
= 6ta-4a-6b-4d4b=0 and 20a - 24a + 24b =4
> 2a-10b=0and 24b-4a=4
— a-5b=0 and 6b-a=1

Adding the above two equations, we get

- 5b + 6b =1 —> bh=1
Putting b = | in the equation 6b —a = 1, we get
6xl-a=1 = 6-a=1 —a=35

Thus, the given system of equations has infinitely many solutions ata=5 b= 1.
Homogeneous Equations

The system of equations
ax+by =0
a,Xx + by =0

. A b
called homogeneous equations has only solution x = 0, y = 0, when b h_]
@) 2

(1) when ks B PL,

a2 2

The system of equations has only one solution, and the system 1s consistent.
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(i) When 2L-21
a3z b

-

The system of equations has infinitely many solutions and the system is consistent.

Ex.101Find the value of k for which the system of equations
4x+5y=0kx+ 10y =0
has infimtely many solutions.
Sol. The given system 1s of the form
ax +byy=0
a)Xx + by =10
a; =4, b =5anda,=k, b,=10

: b e :
If 2L = L the system has infinitely many solutions.

H.: bz
4 5
:}E_ID = k=28

Word Problems on simultaneous Linear Equation
Problems Based on Articles
© EXAMPLES %

Ex.102The coach of a cricket team buys 7 bats and 6 balls for Rs. 3800. Later, he buys 3 bats and 5

bhalls for Rs. 1750. Find the cost of each bat and each ball.

Sol. Let the cost of one bat be Rs. x and cost of one ball be Rs. y. Then
Tx +6y = 3800 (1}
Ix+5y =1750 ={2)
38007
From (1) y = . =
3800-Tx .
Putting y= ﬁ = in (2), we get
3K+ 5{33“'1‘“] = 1750 .3

Multiplying (3) by 6, we get
18x + 5(3800 — 7x) = 10500
= 18x + 19000 - 35x = 10500
= -17x = 10500 - 19000
= -17Tx=-8500 = x=1500
Putting x = 500 1n (1), we get
7(500) + 6y = 3800
= 3500 + 6y = 3800
—» 6y = 3800 - 3500
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=>6y=300 = y=50

Hence, the cost of one bat = Rs. 500
and the cost of one ball = Rs. 50

Ex.103Meena went to a bank to withdraw Rs. 2000. She asked the cashier to give Rs. 50 and Rs. 100

notes only. Meena got 25 notes in all. Find how many notes of Rs. 50 and Rs. 100 she received
7

Sol. Let the number of notes of Rs. 50 be x,
and the number of notes of Rs. 100 be v,
Then according to the question,
x+y =125 -1}
50x + 100y = 2000 -.(2)
Multiplying (1) by 50, we get
50x + 50y = 1250 - A3)
Subtracting (3) from (2), we have
50y =750= y= 15
Putting y = 15 in (1), we get
X+15=25 = x=25-15=10
Hence, the number of notes of Rs. 50 was 10 and that of Rs. 100 was 15.

Ex.104 Yash scored 40 marks 1n a test, receiving 3 marks for each right answer and losing | mark for
each wrong answer. Had 4 marks been awarded for each correct answer and 2 marks been
deducted for each incorrect answer, then Yash would have scored 50 marks. How many questions
were there in the test ?

Sol. Let the number of correct answers of Yash be x and number of wrong answers be y. Then
according to question :

Case 1. He gets 40 marks 1f 3 marks are given for correct answer and 1 mark 1s deducted for
INCOITECt anSWers.

3x—-y=40 A1)

Case II. He gets 50 marks if 4 marks are given for correct answer and 2 marks are deducted for
incorrect answers.

4x -2y =50 (2)
Multiplying (1) by 2, we get
6x -2y =80 3)

Subtracting (2) from (3), we get
2x =30 = X=

Putting x = 15 in (1); we get
Jxl5-y=40

= 45 -y=40 = y¥=3
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Total number of questions = number of correct answers + number of incorrect answers.
=15 +5=2

Problems Based on Numbers
Ex.105What number must be added to each of the numbers, 5, 9, 17, 27 to make the numbers in
proportion ?
Sol. Four numbers are in proportion 1f
First * Fourth = Second = Third.
Let x be added to each of the given numbers to make the numbers 1n proportion. Then,
G+x)27T+x)=(9+x) (17 +x)
=5 135 + 32x +ag? = 153 +26x + x?
= 32x — 26x = 153 — 135
= 6x=18 =>Nx=3

Ex.106 The average score of boys in an examination of a school is 71 and that of girls is 73. The average
score of the school in the examination 1s 71.8. Find the ratio of the number of boys to the number
of girls that appeared in the examination.

Sol. Let the number of boys = x
Average score of boys = 71
Total score of boys = Tlx
Let the number of girls =y
Average score of girls = 73
Total score of girls =73 y
According to the question,

Total average
Total number of students

Average score =

Tlx + 73y
ity

= 718 =
= 718x+ 718y =Tlx+ Ty = 08x=12y

X 1.2 3

y 08 2

Hence, the ratio of the number of boys to the number of girls =3 : 2.
Ex.107 The difference between two numbers 1s 26 and one number 15 three times the other. Find them.
Sol. Let the numbers be x and v.

Difference of two numbers 1s 26.

e, xX-y=26 (1)

One number 1s three times the other.

e, x=3y A2)

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

3y—y=26
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= 2y =16 = y=13

Putting y = 13 in (2), we get
x=3x13=39

Hence, the numbers are x = 39 and y = 13.

Problems Based on Ages

Ex.108Father’s age 1s three times the sum of ages of his two children. After 5 years his age will be twice
the sum of ages of two children. Find the age of father.

Sol. Let the age of father = x years.
And the sum of the ages of his two children
=y years

According to the question

Father’s age = 3 * (sum of the ages of his two children)

—> x=dy ~..{1)

After 5 years

Father’s age = (x + 5) years

sum of the ages of his two childrens
=y+5+5=y+10

[Age of his each children increases by 5 years|

According to the question,

After 5 years

Father’s age = 2 x (sum of ages of his two children)

> x+5=2x(y+ 10)

> x+5=2y+20

= x-2y=15 e(2)
Putting x = 3y from (1) in (2), we get
Jy-2y =15

—> y = 15 years

Andx=3y = x=3x15=45
= X =45 years.

Hence, father’s age = 45 years

Ex.109Five years hence, the age of Jacob will be three times that of his son. Five years ago, Jacob’s age
was seven times that of his son. What are their present ages.

Sol. Let the present age of Jacob and his son be x and y respectively.
Case 1. After five years age of Jacob = (x + 5),
After five years the age of his son = (y + 5).
According to question
x+5=3y+3)
= x=3y=10 1)
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Case II. Five years ago Jacob’s age = x — 5, and his son’s age = y — 5. Then, according to
question,

Xx=5=7(y=-5)
= x=Ty-130 e(2)
Putting x = Ty — 30 from (2) in (1), we get
Ty=-30-3y=10
= 4y=40 = y=10
Putting v = 10 1n (1), we get
x=-3x10=10
= x=10+30 = x=40

Hence, age of Jacob is 40 years, and age of his son is 10 years.

Pratiina fissed o disi |

Ex.110 The sum of a two digit number and the number obtained by reversing the order of 1ts digits 1s 99.

Sol.

If the digits differ by 3, find the number.
Let the unit’s place digit be x and the ten’s place digit be y.

. Ongimal number=x+ 10y

The number obtained by reversing the

digits = 10x +y

According to the question,

Original number + Reversed number = 99

= (x + 10y) + (10x + y) = 99

= llx + 1ly =99

> x+y=09

> x=0-y (1)

Given the difference of the digit = 3

= Xx-y=3 -{2)

On putting the value of x = 9 — y from equation (1) in equation (2), we get
@=-y)=-y=3 = 9=2y=3

= 2y=6 => y=3

Substituting the the value of v = 3 in equation (1), we get
X=9-y=9-3=¢%

Hence, the number 1s x + 10y =6 + 10 = 3 = 36.

Ex.111 The sum of a two-digit number and the number obtained y reversing the order of its digits 15 165.

Sol.

If the digits differ by 3, find the number.
Let umt’s place digit = x
And ten’s place digit =y
. Original number = x + 10y

The number obtained by reversing the digits
=10x+y
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According to first condition.

The original number + Reversed number = 165
> x+10y+10x + y= 165
= llx + lly = 165

165
:}}L+y=-'ﬁ“=]5

= x=15-y A1)
According to second condition.
The difference of the digits = 3

> X=y=3 - A{2)

Substituting x = 15 — y from equation (1) in equation (2), we get
(15-y)-y=3

= 15-2y=3

—> 2y=12 —> y==6b
Putting y = 6 1n equation (1), we have
x=15-6 = x=9
Hence, the original number = x + 10y
=9 +10 x 6 = 69

Ex.112 The sum of the digits of a two-digit number is 9. Also, nine times this number is twice the number
obtained by reversing the order of the number. Find the number.

Sol. Let the ten’s and the unit’s digits in the number be x and v, respectively. So, the number may
be written as 10x + y.

When the digits are reversed, x becomes the unit’s digit and y becomes the ten’s digit.
The number can be wrntten as 10y + x.
According to the given condition,

x+y=9 A1)

We are also given that nine times the number i.e., 9(10x + y) is twice the numbers obtained by
reversing the order of the number 1.e. 2(10y + x).

. 9(10x +y) =2 (10y + x)
= 90x + 9y = 20y + 2%
= Wx-2x + 9 -20y=10
=> 88x~-1ly=0 = 8x-y=10 el 2)
Adding (1) and (2), we get
=9 = x=1
Putting x = | 1n (1), we get
y=9-1=8
Thus, the number 15 10 x 1 +8=10+8 =18

Problems Based on Fraction
Ex.113 The sum of the numerator and denominator of a fraction is 4 more than twice the numerator. If
the numerator and denominator are increased by 3, they are in the ratio 2 : 3. Determine the
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fraction.
Sol. Let Numerator = x and Denominator =y
Fraction = —
¥

According to the first condition,

Numerator + denominator = 2 * numerator + 4
> x+ty=2x+4

> y=x+4 «41)
According to the second condition,

Increased numerator by 3~ 2

Increased deno min ator by 3 3

x+3 2

y+3 3
> x+9=2y+6

= 3x-2y+3 =0 ki)

Substituting the value of y form equation (1) into equation (2), we get
Ix-2x+4)+3=10

> 3x=2x=8+3=10 —> X=35

On putting x = 5 in equation (1), we get
y=5+4 = y=9

L X 5
Hence, the fraction = 2 = 5
W

Ex.114 The sum of the numerator and denominator of a fraction is 3 less than twice the denominator. If
the numerator and denominator are decreased by 1, the numerator becomes half the denominator.
Determine the fraction.

Sol. Let Numerator = x and Denominator = vy,

Then, fraction = i

According to the first condition,

Numerator + denominator = twice of the denominator — 3
> xty=2y=3

= 2y-y=3+x

> y=3+x (1)

According to the second condition,

I )
Decreased numerator by 1 = 3 (decreased denominator)

(x-1=3 -1
=>2x-1)=y-1
= 2X-y==1+2

> 2x=-y=1 e S
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Substituting y = 3 + x in equation (2), we have
2x-(3+x)=1

= x=-x=1+3 = x=4

On putting x = 4 1n equation (1), we get

y=3+4=>y=17

Hence, the fraction = =2
v 7
Ex.115 A fraction becomes %, if 2 15 added to both the numerator and the denominator. If 3 1s added

- : 5 : : "
to both the numerator and the denominator it becomes — . Find the fraction.

b
Sol. Let the numerator be x and denominator be y. Then, according to the question,
x+2 9
Case 1 : =
y+2 11

= 1l{(x +2)=9(y + 2)
= 1lx+22 =9y + 18

= llx-9y=-4 1)
x+3 5
Case 2 : g -

—> 6(x +3)=35(y + 3)
> 6x+18 =35y+135
> bx=-5y==3 {2)

5y-3
B

= X=

Putting x = —5—:';—3 in (1), we get

II[E]—E‘-‘}; =- 3
6
Multiplying (3) by 6, we get
11(5y = 3) = 54y = =24
55y -33 - 54y =-24
y=33-24=9
Putting y =9 1n (1), we get
I1x =9 x9==4
lIx=-4+81=71=> x=17

; T |
Hence, the required fraction 1s ri

Ex.116 A fraction becomes % if 1 15 added to each of the numerator and denominator. However, if we

: o ;
subtract 5 from each, the fraction becomes 5 Find the fraction.
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Sol.

Let the required fraction be = where x be the numerator and y be the denominator.
¥

First Case :
According to the question,

x+1 4

y+1 5
> x+S5=4y + 4

= X =dy==1
Second Case : 5 1s subtracted from x and v

x—5 1
T y=5 2

So

= 2x-10=y-5
> 2x=y=5 e S
Multiplying equation (2) by 4 and equation (1) by 1, we get
S5x —dy=-1 )
8x — 4y = 20 (4)
Subtracting (4) from (3), we get
=3x=-121 > x=17
Substituting the value of x 1n (2) we get
2xT—-y=5=2>y=9

X
S{},—_ =
Y

| =

’ I
Hence, the required fraction is 9

Probl Fixed CI & Runnine CI

Ex.117 A Taxi charges consist of fixed charges and the remaining depending upon the distance travelled

Sol.

in kilometers. If a persons travels 10 km, he pays Rs. 68 and for travelling 15 km, he pays Rs.

98. Express the above statements with the help of simultaneous equations and hence, find the fixed
charges and the rate per km.

Let fixed charges of taxi = Rs. x.
And running charges of taxi = Rs. y per km.
According to the question,
Expenses of travelling 10 km = Rs. 68.

x + 10y = 68 A1)
Again expenses of travelling 15 km = Rs. 98.
X+ 15y =98 .:2)

Subtracting equation (1) from equation (2), we get
S5y =30 >y=6

On putting v = 6 1n equation (1), we have
X+ 10 x 6=068
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= Xx=68-60 = x=8§

Hence, fixed charges of taxi = x = Rs. B and running charges per km = y = Rs. 6.

Ex.118 A lending hibrary has a fixed charge for the first three days and an addition charge for each day

Sol.

thereafier. Sarika paid Rs. 27 for a book kept for seven days. While Susy paid Rs. 21 for the
book the kept for five days. Find the fixed charge and the charge for each extra day.

Let fixed charge be Rs. x.
and the charge for each extra day be Rs. y.
According to the question
Case 1. Sanika paid Rs. 27 for 7 days 1.e. 4 extra days.

X +4y=27 L)
Susy paid Rs. 21 for 5 days 1.e. 2 extra days
X+ 2y=12] il 2)

Subtracting (2) from (1), we get
y=b6=>y=3
Putting y = 3 1n (1), we get
x+4x3=27
= x=27-12=15
Hence, the fixed charge is Rs. 15 and the charge for each extra days is Rs. 3.

Ex.119 The taxi charges in a city consist of a fixed charge together with the charge for the distance

Sol.

covered. For a distance of 10 km, the charge paid is Rs. 105 and for a journey of 15 km, the
charge paid 1s 155. What are the fixed charges and the charges per kilometer 7 How much does
a person have to pay for travelling a distance of 25 km ?

Let fixed charges of taxi = Rs. x

And running charges of taxi = Rs. y per km.

According to the question,
Express of travelling 10 km = Rs. 105
. x+ 10y =105 vl §
Again expenses of travelling 15 km = Rs. 155
. x + 15y = 155 e

= x =155 - 15y
Putting x = 155 — 15y in (1), we get
155 - 15y + 10y = 105
= 155 -5y =105
= =5y = 105 - 155
= =5y =-150 =>y=10
Putting y = 10 1n (2), we get
x+15x10 =155
=X+ 10=1 =Sx=I1-10=3

Hence, fixed charges of taxi = x = Rs. 5 and running charges per km =y = Rs. 10 A person should
pay for travelling 25 km =5 + 25 = 10



Page 85

=5 + 250 = Rs. 255

Problems Based on Speed & Time

Ex.120Places A and B are 100 km apart on the highway. One car stars from A and another from B at

Sol.

the same time. If the cars travel in the same direction at a different speed, they meet in 5 hours.
If they travel towards each other, they meet in 1 hour. What are the speed of the two cars ?

Let the speed of the first car, starting from
A =x km/hr.
And the speed of second car, starting from
B =y km/hr.
Distance travelled by first car in 5 hours
=AC=5x
Distance travelled by second car mn 5 hours
= BC = 5y

According to the question,

Let they meet at C, when moving in the same direction.

AC=AB + BC
5x = 100 + S5y
> x=20+y el 1)

p—— 5% km———y
A, 5 S
F—100 km—»}4— 5y km —

Distance = Speed = Time
When moving in the opposite direction, let they meet at D

Distance travelled by first carin 1 hour =AD =x_  Distance travelled by second car in | hour
=BD=y

AD+BD = AB

= x+y= 100 ae(2)

Substituting x = 20 + y from equation (1) in equation (2), we have
(20 +y) +y= 100

= 20 + 2y = 100

= 2y =100 - 20 = 80 =y = 40 km/hour

On putting y = 40 in equation (1), we get
x = 20 + 40 = 60 km/hour

Hence, the speed of first car = 60 km/hour

and the speed of the second car = 40 km/hour.

Ex.121Two places A and B are 120 km apart from each other on a highway. One car starts from A and

another from B at the same time. If they move in the same direction, they meet in 6 hours and 1f
they move in opposite directions, they meet in | hour and 12 minutes. Find the speed ol the cars.
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Sol.

Let the speed of car starting from

A= x km/hr.
I [ {
L & . €
I—ila km—t r;. :
And the speed of car starting from B =y km/h.
While moving in the same-direction let they meet at C.
Distance travelled by first car mn
=AC = 6x.
Distance travelled by second car in
= BC = oy.
According to the first condition.
AC = AB + BC
= 6x = 120 + 6y (- distance = S5peed = Time)
> x=20+y )
According to the second condition,
Distance travelled by first car n
=AD = % X
Distance travelled by second car in
=BD = g y
While moving in the opposite direction let they meet at D.
AD+DB = AB
e

F——120 km———

] 6
=> 7 x+7y=120
; 6
[1 hour 12 minutes = < hours]
5
= x+y =120 x )
= x+y=100 ee(2)

Substituting x = 20 + y from equation (1) in equation (2), we get
(20+y)+y =100

= 2y =80 = y=40km/hour

Putting y = 40 in equation (1), we have

Hence, the speed of first car = 60 km/hour.

And the speed of second car = 40 km/hour.

| o

| o

x = 20 + 40 = 60 km/hour

hours

hours

hours

hours
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Ex.122A plane left 30 minutes later than the scheduled time and in order to reach the destination 1500

km away in time, it has to increase the speed by 250 km/hr from the usual speed. Find its usual
speed.

Sol. Let the usual speed of plane = x km/hr.

The increased speed of the plane = y km/hr.

= y = (x + 250) km/hour.
Distance = 1500 km.

According to the question,

(Scheduled time) — (time 1n increasing the speed) = 30 minutes.

1500 1500

1500 1500 _1 [.nm: Dista.nm::|
x x+250 2 Speed
_, 1500x+375000-1500x _ 1
x(x +250) 2
= x(x + 250) = 750000
= x2 + 250x = 750000 = 0
= x2 + 1000x - 750x — 750000 = 0
= (x — 750) (x + 1000) = 0
= x=750 or x=- 1000

But speed can never be - ve
Hence, Usual speed = 750 km/hr.
Problems Based on Boat & Stream

Ex.123A boat goes 16 km upstream and 24 km downstream in 6 hours. It can go 12 km upstream and
36 km downstream 1n the same time. Find the speed of the boat in still water and the speed of
the stream.

Sol. Let the speed of stream = y km/hr ;
speed of boat 1n still water = x km/hr.

And the speed of boat 1n upstream = (x — y) km/hr.

The speed of boat in downstream = (x + y) km/hr.
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According to the question,
Time taken in going 16 km upstream + time taken in going 24 km downstream = 6 hours.

16 24
+
x—y Xty

=6 A1)

r .
Distance
iTi]TI_I:: 15 EHLL]

Speed
Again, according to the question,

Time taken in going 12 km upstream + time taken in going 36 km downstream = 6 hours.

= xl_zy + :fy -6 2)
Equation (1) becomes 16p + 24q = 6 (3)
Equation (2) becomes 12p + 36q = 6 (4)
Multiplying equation (3) by 3 and equation (4) by 4, we get
48p + 72q= 18 ... A5)
48p + 144q = 24 .-(6)

Subtracting equation (5) from equation (6), we get

6 1
2q=6 = 4= 5

Putting the value of g in equation (3), we get

1
lﬁp+24[E]=6:} 16p +2 =6

> lép=6-2=4 = p=1/4

1
XY

1 1
aI'ld _— e
X+y 12

N 'p.t-_.

> X=-y= A7)
And, x +y=12 .A8)
By adding 2x =16 — x=238
Putting x = 8 in equation (7), we get
8—y=4 = y=8-4=4

Hence, speed of boat 1n still water = 8 km/hr.
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and speed of stream = 4 km/hr.

Ex.124 A boat goes 30 km upstream and 44 km downstream in 10 hours. In 13 hours, it can go 40 km

Sol.

up stream and 55 km down stream. Determine the speed of the stream and that of the boat.

Let the speed of the boat 1n still water be
x km/hr and speed of the stream be y km/hr. Then the speed of the boat downstream = (x + y)
km/hr, and the speed of the boat upstream = (x — y) km/hr. Also time = distance/speed.

In the first case, when the boat goes 30 km upstream, let the time taken be ty- Then

44 ;
—— _ The total time
(x+y)

Let t, be the time taken by the boat to go 44 km downstream. Then t, =
taken, t; + t5, 1s 10 hours Therefore, we get the equation

30 44
+ =10 (1
(x—y) (x+y) (1)

In the second case in 13 hours 1t can go 40 km upstream and 55 km downstream. We get the

equation
40 55
x—y T x+y 13 ~(2)
1
Let o u and ™ i v A3

On substituting these values 1n equations (1) and (2), we get the linear pair
30u+44v =10 . 4)
40u + 55v=13 o 3)
Multiplying equation (3) by 4 and equation (5) by 3, we get
120u + 176 v = 40
120u + 165v = 39

On subtracting the two equations, we get

: 1
llv =1, 1e, v= T
Substituting the value of v 1n equation (4), we get
J0u+ 4 =10

= 30u=6 ::-u=_%

On putting these values of u and v 1n equation (3), we get
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1 I 1 1

G-y 5 M aey T
e, (x—-y)=5and (x +y) =11
Adding these equations, we get
1e2x=16 1ex=28
Subtracting the equations, we get
2y=61e.y=13
Hence, the speed of the boat in still water 18
8 km/hr and the speed of the stream is 3 km/hr.
Ex.125A sailor goes 8km downstream in 40 minutes and returns in 1 hour. Determine the speed of the
satlor in still water and speed of the current.

Sol. We know that

; 40 2
40 minutes = — hr= = hr
60 3

Let the speed of the satlor in still water be
X km./hr and the speed of the current be
y km/hr.
_ distance
We know that speed = =
v _ distance
speed

speed of upstream = (x — y) km/hr
and speed of downstream = (x + y) km/hr

For the first case, we get

2 B { : dismnc}

- = me =

3 X+y speed
D> x+2y=24
= x+y=12 s..(1)
For the second case, we get

8 { : distﬂncc}
= time =
X—y speed

> xX-y=8§ e A2)

Adding equations (1) and (2), we get
2x=20 = x=10km/hr
Substituting x = 10 1n equation (1), we get
10+y=12 = y=2km/hr
Hence, speed of the sailor in still water and speed of the current are 10 km/hr and 2km/hr
respectively.
Ex.126 A person rows downstream 20 km in 2 hours and upstream 4 km in 2 hours. Find man’s speed

of rowing in still water and the speed of the current.
Sol. Let man’s speed of rowing in still water and the speed of the current be x km/hr and y km/
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hr respectively.
Then, the upstream speed = (x — y) km/hr
and the downstream speed = (x + y) km/hr

we know that

i 4 distance
time p
First case :
%
::-2=H}r => 2x+y) =20
= x+y=10 =(1)
2nd Case :
4
2_;:—3; = 2{(x-y)=4
D X=-y=2 A2)
Adding (1) and (2), we get
= 2x=12 = x=6

Substituting the value of X 1n equation (1), we get

6+y=10 > y=4
Hence, man’s speed of rowing in still water
and the speed of the current are 6 km/hr and
4 km/hr respectively.
Problems Based on Area

Ex.1271f in a rectangle, the length 1s increased and breadth reduced each by 2 metres, the area 1s reduced
by 28 sq. metres. If the length 1s reduced by 1 metre and breadth increased by 2 metres, the area
increases by 33 sq. metres. Find the length and breadth of the rectangle.

Sol. Let length of the rectangle = x metres
And breadth of the rectangle = y metres
Area = length x breadth = xy sq. metres

Case 1: As per the question
Xx+2

xy—12 ¥y-2

Increased length =x + 2

Reduced breadth = y - 2

Reduced area = (x + 2) (y = 2)

Reduction in area = 28

Original Area — Reduced area = 28
xy — [(x +2) (y - 2)] = 28

= Xy —[xy—-2x + 2y - 4] =128

D Xy=-xXy+2x-2y+4=28

> 2x=2y=28-4=24
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> Xx-y=12 (1)
Case 2 :

Xy + 33 y+2

Reduced length = x = |

U

Increased breadth = y + 2

U

Increased area = (x - 1) (y + 2)
Increase in area = 33

Increased area — original area = 33

= (x=1)(y+2)-xy=33

> Xy +2xX-y-2-xy=133

> Xx-y=3392 =135

> 2x—-y=135 k)
Subtracting equation (1) from equation (2), we get

x=23
Substituting the value of X 1n equation (1), we get
x—-y=12

= y=213-12=1]
—> Length = 23 metres.

— Breadth = |1 metres.

Ex.128The area of a rectangle gets reduced by 9 square units if its length is reduced by 5 units and
breadth is increased by 3 units. If we increase the length by 3 units and the breadth by 2 units,
the area increases by 67 square units. Find the dimensions of the rectangle.

Sol. Let the length of rectangle be x units
and the breadth of the rectangle be y units
Area of the rectangle = xy

Case 1 : According to the first condition,
x—25

£ A

Reduced length=x -5

Increased breadth =y + 3

Reduced area = (x - 5) (y + 3)

Reduction 1n area =9

Original area — Reduced area= 9
xy - [(x-5) (y+3)]=9

= xy—[xy +3x-5y-15]=9
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> Xy—-Xy-3x+5y+15=9
= 3x-5vy=6 (1)

Case 2. According to the second condition,
x+3

T+ A

Increased length=x + 3
Increased breadth = y + 2
Increased area = (x + 3) (y + 2)
Increase 1n area = 67
Increased area — Original area = 67
= (x+3)(y+2)-xy=467
—> Xy +2x + 3y + 6 = xy = 67

2x + 3y = 61 —-(2)
On solving (1) and (2), we get
x =17 umts and and y = 9 units
Hence, length of rectangle = 17 units,

and breadth of rectangle = 9 units.

Problems Based on Geometry

Ex.129The larger of two supplementary angles exceeds the smaller by 18 degrees. Find them.

Sol. Let the angles be x and y. Then according to the question.
x+y=180 1)
and x=y+ 18 ki)

Putting x = y + 18 from (2) in (1), we get
y+ 18 + y = 180
2y = 180 - 18

> 2y=162 = y=4l

Putting y = 81 in (2), we get
x=81+18=99

Hence, angles are x = 99° and y = 81"

Ex.130In a AABC, £C =3 /B = 2 (LA + £ZB). Find the three angles.
Sol. £C=2(£A + £B) A1)
(given)
Adding 2.2C on both sides of (1), we get
C+2/C=2(LA+ £B)+2/C
> 3LC =2 (LA + LB+ 2C)

D> ZC = x 180" = 120°

Lad | b2
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Again ZC=32B (given)

120°=3/B = /B = % = 40°

But ZA + /B + ZC = 180°
ZA +40° + 120° = 180°
= ZA = 180° - 40° - 120° = 20°
ZA=20° £B = 40°, ZC = 120°
Ex.131Find a cychic quadnlateral ABCD, ZA = (2x + 4)°, ZB = (y + 3)°, Z2C = (2y + 10)" and
ZD = (4x — 5)°. Find the four angles.

Sol. ZA = (2x + 4)°, and £C = (2y + 10);
B C
A B

But ZA + ZC = 180° (Cychic quadrilateral)

= (2x +4)" + 2y + 10)° = 180°

= 2x + 1y = 166°

Also = ZB=(y+3)°, 2D = (4x - 5)°

But ZB + ZD = 180°(Cyelic quadnlateral)

= (y+ 3)°+ (4x - 5)° = 180°

= 4x +y=182°

On solving (1) and (2), we get x = 33°, y = 50°

ZA = (2x +4)° = (66 + 4)" = T0°

B = (y + 3)" = +" =3

ZC = 2y + 10)° = (100 + 10)" =-"TH0%,

D =(4x - 5)° = (4 = 33 - 5)°= 127°

ZA.=MF, /B =53, .2C = 110", 7B =127
Ex.132The area of a rectangle remains the same 1f the length 1s decreased by 7 dm and breadth 1s

increased by 5 dm. The area remains unchanged if its length is increased by 7 dm and and breadth
decreased by 3 dm. Find the dimensions of the rectangle.

Sol. Let the length and breadth of a rectangle be x and y units respectively. 5o, area = (Xy) sq. units.
First Case : Length 1s decreased by 7 dm and breadth 1s increased by 5 dm.

According to the question,

xy=x-7(@u+53)
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= Xy =xy+5x-Ty-35

—> x-Ty=35=0.. (1)

Second Case : Length 1s increased by 7 dm and breadth 1s decreased by 3 dm.
Here, area also remains same

so, we get
xy=(x+7(y=-3)=xy-3Ix+Ty-2]
= x-Ty+21 =0 e(2)
So, the system of equations becomes
=> x=-Ty=-35=0 ---(3)
Ix-Ty+21=0 ---(4)
Subtracting equation (4) from (3), we get
2x =56 =10

=> 2x=56 —='x=28dm
Substituting x = 28 in equation (3), we get
5x28-Ty =35
=>Ty=105 = y=15dm
Hence, length and breadth of the rectangle are 28 and 15 dm respectively.

Ex.1331In a triangle POR, 2P = ot Z() = (3x - 2"
ZR =¥°, ZR = 20 = 9° Determine the three angles.
Sol. It is given that
P =x" Z2Q = (3x - 2),
ZR = y" and
R - 2Q=9°

R
We know that the sum of three angles in a triangle is 180°.
So,/P+2Q+ZR=x+3x-2+y= 180
= 4x +y= 182 rrl 1)
It 15 also given that
LR =20 =9°
or y—-(3x-2)=9
> y-3x+2=9
= X-y=-7 e(2)
Adding equation (1) with (2), we get
Tx=1715 = x=25
Substituting X = 25 in equation (2), we get
3 x2S -y==17
D>y=T5+7=382
Thus, P =x"=25§"
Q=3x-2)'=3»x25-2=73
andR = y = 82°
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13.

IMPORTANT POINTS TO BE REMEMBERED

An equation of the form ax + by + ¢ = 0 is linear in two varables x and y. For all a and b are the coefficients of
X and ¥ respectively such that
a,beRanda =0 ,b #0

The graph of a linear equation in two variables 15 a straight line

A linear equation in two varnables has infinitely many solutions

Slope of the line ax + by + ¢ =0 is — a'b

Equation of x-axis 15 y = 0 and equation of y-axis is x = 0

The graph of the line x = a 15 parallel to y-axis

The graph of the line y = b 1s parallel to x-axis.

Every point on the graph of a linear equation in two variables 15 a solution of the equation.
A pair of linear equations in two variables x and v can be represented algebraically as follows :
ax+by+e =0

a3x + byy + 5 =10

where a,, a,, hl, h2> €, €, are real number such that aL1 + I:rl2 #0, &12 + hf # (.
Graphically or geometrically a pair of linear equations

yx+by+e =0

asx + by +ey, =0

in two variables represents a pair of straight lines which are

(1) intersecting, if E'..-;e_hi
31 hz
i | b e
(ii) parallel, if - = - # L
a3y bz ‘:3

ek .8 _ b g
(11) comeident | if — = ——= —
a5 bs e
A pair of linear equations in two variables can be solved by the .
(1) Graphical method
(1) Algebraic method

To solve a pair of linear equations in two variables by Graphical method, we first draw the lines represented by
them.

(1) If the pair of lines intersect at a point, then we say that the pair 15 consistent and the coordinates of the point

provide us the umigue solution.
{i) If the pair of lines are parallel, then the pair has no solution and is called inconsistent pair of equations,

() If the pair of lines are coincident, then it has infimtely many solutions each point on the line bemg of solution.

In this case, we say that the pair of linear equations i1s consistent with infinitely many solutions.
To solve a pair of linear equation in two variables algebraically, we have following methods
(1)  Substitution method
(1) Elimimation method

{m) Cross-multiphecation method
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M. If ax+by+e =0
ax + by + ;=10
15 a pair of hinear equation in two vanable x and v such that :

o b ; ; ; : ; ; . :
(1) . * ba ’ then the pair of linear equations 15 consistant with a unique solution.
2 2

b] C
() — = — # —, then the pair of linear equations is inconsistent.
da bl L ]
| 1 £ —— . . g — y .
(1) e B o then the pair of linear equations is consistent with infinitely many solutions.
2 .
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EXERCISE # 1

Very short answer type Questions

In each of the following verify whether the given value of the x is a solution or not :

Q.1 §+§=z,x=1z
Q.2 Ax+7)-2=3x+1,x=-4
0.3 53:!—-1 B 312—2 e %
Q4 2x-4+1=3x-6,x=3
Q.5 Solve : & + 11 = = + 12
0.6 If 2x = B = B, then find the value of
xX+x-70.
Q.7 For each of the following, state the quadrant in which the point lies.
(1) (3, 3) (1) (-3, 2) (u1) (2,-4)
(v) (-1,-2) (v) (-5, -5) (V) (5,3).
Q.8 Draw the graph of y = X. Show that point
(4, 4) 1s on the graph.
Q.9 Express x in terms of v, given that 3x + 4y = 6. Check whether the point (3, 2) 15 on the given

line.
Q.10 Draw the graph of v = — 2x. Show that the point (2, —5) 1s not on the graph.

Short answer type Questions

Q.11 Indicate the quadrants in which the following points lie and plot them on a graph paper.
(1) (-2, 0) () (0, 1) (i11) (-2, -3)

Q.12 Draw the graph of (i) x =3 (ii) y = -2.

Q.13 Find the value of k, 1f line represented by the equation 2x — ky = 9 passes through the point (-
1, =1)

Q.14 Express x in terms of y, it 1s being given that 7x — 3y = 15. Check 1f the line represented by
the given equation intersects the y-axis at y=-35.

Q.15 Draw the graph of 6 - 1.5x = 0.

Q.16 The following observed values of x and y are thought to fulfil the law y = ax + b. Find the values
of a and b.

X l 2 —3 0 5
¥ 12 19 | 16 5 —30

Q.17 Show that the points A (1, 2), B (-1, =16), C(0, =7) are on the graph y = 9x - 7.
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Q.18 Find the point of intersection of the line represented by the equation 7x + vy = -2 with x-axis.

Check whether the point (2, 1) 1s a solution set of the given equation.
Q.19 Express yin terms of x, given that 2x — 5y=7. Check whether the point (-3, -2) 1s on the given line.

Q.20 Venfy whether x=2 y=1and x = | and y = 2 are the solutions of the linear equation 2x +y=35.
Find two more solutions.

Q.21 Draw the graph of the equation 4x -~ 5y = 20 and check whether the points (3, 1) and and (5,
0) lie on the graph.

Q.22 Draw the graph of the equation 3x + 4y = 14 and check whether x = | and y = 2 is a solution or
not.

Q.23 Draw the graph of the equation 2y + x = 7 and determine from the graph whether x = 3 and
y =2 1s a solution.

Q.24 Draw the graph of the equation 3x + 7y = 10. Find whether x = 1 and y = | is the solution of
these equation.

Q.25 Draw the graph of the following pair of linear equations.

M x+y-5=10 (i) 2x +y=§;
2x-y=-5=0 Jx-2y=12
()2x =y=5=10 w)2x= y=4=0
x=-y-3=0 x +yil=1
V)2x+y=-11=10
X=y=1=0
Q.26 Solve graphically the following system of linear eguations.
1) 2x-3y+13=0 i x+ty=3
Jx=-2y+12=0 Jx-2y=4
Q.27 Solve graphically the following system of equations. Also, shade the region bounded by these lines
and x-axis.
M) 2x+3y==35 @ 3x+2y=9
Ix-2y=12 2x ty=3
Q.28 Solve the following system of equations graphically and shade the region bounded by these lines
and y-axis.
M) 3x+y-11=0 M x+2y-7=0
x-y=-1=0 2x-y—-4=10
(m)x —y=1
2x +y=8

Q.29 Solve the following system of equations graphically. Also, find out the points, where these lines
meet the x-axis.

x=2y=1] x+y=7
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Q.30 Solve the following system of equations graphically. Also, find out the points, where these lines
meet the y-axis.

W x+2y=7=10 @ 2x+y=8
2x-y+1=0 x+1=2
() 2x + 3y = 12
y=-1=x

Q.31 Draw the graphs of the following systems of equations, state whether it is consistent (dependent),
consistent (independent) or inconsistent :

B x+y=7 @ 2x +4y =17
2x - 3y=9 Jx+6y=10
()2x + 3y - 12=0 V)3x-5y+4=0
2x +3y=06=10 9% = 15y =12
VM x+3y=1 v)x +dy =7
2x +6y=2 2x—-y=35
Q.32 Solve the following pair of linear equations by the substitution method :
(1) 7x=15y=2 (M 2x+3y=9
X+2y=3 4x + 6y = 18
(iii)x + 2y =5 (v)02x + 03y =13
2x +3y=28 04x + 05y =23
V) x +2y=-1 M3Ix-5y+1=0
2x =3y =12 X=-y+1=0

Q.33 Solve the following equations by the method of elimination by equating the coefficients.
W 12x+5y=17;7x-y=6
@ 17x + 12y ==2: 15x + 8y =6
(1) 23x + 17y = 6; 39x — 19y = 58
() 43x - 37y =31; 13x + 23y =- 59
) 04x +3y =12, Tx —2y= =
(vij(a+2b)x +(2a-b)y=2,
(a-2b)x+(2a+b)y=3
(vi) a(x +y)+b(x —y) = a — ab + b,
a(x +y) - b(x - y)=al +ab + b2

Q.34 Solve the following system of equations by cross-multiplication method :

W) 3x-4y=7 (m) 3x -5y =1
5x +2y=3 Tx+2y=16
(m)2x +3y=8 (v)3x -4y =1

Ix+2y=7 4x -3y=6
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(V) 3x — 4y = 10 v)2x -6y +10=10
4x +3y =5 Ix-9% +15=0
. 2 3
(vi1) E+y+l_2
et Bosgi g
x—1 y+1 6’ -y
oo S 2 _
(wviil) 5y K_F— |
15 7
+ =10;x+yz20,x-y=0

x+y i—y

Q.35 For what value of k will the following system of equations have a unique solution.

(@) 2x +ky=1land 3x -5y=7
W) x-2y=3andIx + ky=1
(m)2x +S5y=Tand 3x —ky=5

Q.36 For what value of k will the following system of equations have infimtely many solutions.

@) Tx—vyv=5and 21x-3y=k
() 5x +2y=kand 10x + 4y =3
(m)kx +4y=k -4 and 16x + ky =k

Q.37 Find the conditions so that the following systems of equations have infinitely many solutions.

@ 3x-(a+1)y=2b-1and 5x + (1 — 2a) y = 3b, find a and b.
(i) 2x +3y=Tand (p+qQ)x +(2p-q) y=3(p +q+ 1), find p and q.
(i)2x —(2a+5)y=5and (2b+ 1) x — 9y = 15, find a and b.

Q.38 Show that the following systems of equation are inconsistent.

1) x-2y=6 () 2y —x=9
x-6y=10 6y — 3x = 21
m2x-y=29
4x =2y =15

Q.39 For what value of k the following systems of equations have no solution.

(1) 8x +5y=9and kx + 10y =8
() x-4y=6and 3x +ky=5

(i) kx =5y =2and 6x + 2y =17
vydx +6y=1land 2x + ky =7
v)2x +ky=1land 5x -7y =5

Q.40 Solve the following pair of linear equations

. |
(1) .

X
2x
l+l=g =0, y=0
x Tay =hx=20y
. 2 2 1 =3 2 :
W) —+—==, =+ —==0;x#0y=#0 and hence, find a for which y = ax - 4.
X 3y 6" x ¥



i

lﬂl}i”ra—l
! I
EHE—S,K;&U}';&D

. m n

{W}:*;—ﬂ:
px—qy=0;x=20y=0
2 3 7

(V};‘F;—;j
1 11
—+3=—;x¢[l,y;tl]
¥ X rY

. Xy _ 6

A ST
Xy

e =6, xy 20, y-0

(vi) X+ y=5xy
3x +2y =13 xy
Q.41 Solve the following pair of linear equations.
(1) 3(a+ 3b) =11 ab,
3(2a+b)=Tab

4
i) 5x + — =19
(i) 5x = :

2
=-—=5y20
Y Y

(i) = +4dy =7,

-2 19
— +Jy=—:%220
x ¥ 3’
. 5 2 1
i Bt e el
I:;Il}v:+1 y—1 2
2t xz=-1,y=1
(x+1) (y=-1) 2" Y
6 7
v) = +3,
x+y x—y

1 |
2Ax+y) B{M—F}’X+y;&ﬂ E=y =l

It

(vi)ax + by = ¢,

bx +ay=1+¢

(vi) ax +by=1,

a+b)
bx + ay = {, ]',
a“+b~
148 231 527
_—t — = —
% :’. x}, b

(viii)
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Q.42

Q.43

0.44

Q.45
Q.46

Q.47
Q.48

Q.49

Q.50

Q.51

Q.52

Q.53

Q.54

Q.55

Q.56

Q.57

Q.58

Q.59

Q.60

E+E = E;X?‘:ﬂ, }:#{]

X y Xy
2 tables and 3 chairs together cost Rs. 2000 whereas 3 tables and 2 chairs together cost Rs. 2500.
Find the total cost of 1 table and 5 chairs.

3 bags and 4 pens together cost Rs. 257 whereas 4 bags and 3 pens together cost Rs. 324. Find
the total cost of 1 bag and 10 pens.

Reena has pens and pencils which together are 40 in number. If she has 5 more pencils and 5 less
pens, then number of pencils would become 4 times the number of pens. Find the oniginal number
of pens and pencils.

5 pens and 6 pencils together cost Rs. 9.00, and 3 pens and 2 pencils cost Rs. 5.00. Find the
cost of 1 pen 1 pencil.

Two numbers differ by 2 and their produet is 360. Find the numbers.
Two numbers differ by 4 and their produet is 192. Find the numbers.

Five years hence, father’s age will be three times the age of his son. Five years ago, father was
seven times as old as his son Find their present ages.

The age of father 15 4 times the age of his son. 5 years hence, the age of father will be three times
the age of his son. Find their present ages.

The sum of a two-digit number and the number formed by interchanging its digits 1s 110. I 10 1s
subtracted from the first number, the new number 15 4 more than 5 times the sum of the digits in
the first number. Find the first number.

The sum of a two-digit number and the number formed by interchanging the digits is 132 If 12
1$ added to the number, the new number becomes 5 times the sum of the digits. Find the number.

A two-digit number 15 3 more than 4 times the sum of its digits. If 18 is added to the number, the
digits are reversed. Find the number.

A two-digit number is 4 times the sum of its digits. If 18 is added to the number, the digit are
reversed. Find the number.

The denominator of a fraction i1s 4 more than twice the numerator. When both the numerator and
denominator are decreased by 6, then the denominator becomes 12 times the numerator. Determine
the fraction.

If 2 be added to the numerator of a fraction, it reduces to 1/2 and if 1 be subtracted from the
denominator, it reduces to 1/3. Find the fraction.

The sum of the numerator and denominator of a fraction 15 18. If the denominator 1s increased by
2, the fraction reduces to 1/3. Find the fraction.

The area of a rectangle gets reduced by 80 sq. units 1f 1ts length 15 reduced by 5 units and the
breadth 1s increased by 2 units. If we increase the length by 10 units and decrease the breadth by
5 units, the area 1s increased by 50 sq. units. Find the length and breadth of the rectangle.

The length of a rectangle exceeds its width by 8 cm and the area of the rectangle 1s 240 sq. cm.
Find the dimensions of the rectangle.

The side of a square exceeds the side of another square by 4 em and the sum of the area of the

two squares 15 400 sq. cm. Find the dimensions of the squares.

The area of a rectangle gets reduced by 8 sq. metres, 1f 1ts length 1s reduced by 5 metres and width
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Eo—

Q.61

0.62
Q.63

Q.64
(1)

1s increased by 3 metres. If we increase the length by 3 metres and breadth by 2 metres, the area
is increased by 74 sq. metres. Find the length and breadth of the rectangle.

In a triangle, the sum of two angles is equal to the third. If the difference between them 1s 507,
find the angles.

In AABC, ZA=y" ZB = (y - 9)°, ZC = x° Also ZB - ZC = 48", find the three angles.
The largest angles of the triangle 1s twice the sum of the other two, the smallest 1s one-sixth of the
largest. Find the angles in degrees.

Find the four angles of the following cyclic quadrilateral ABCD in which

A = 5x°, B = 9x* + 2y ZC = x* + 8y and
D = x"+ 4y°.

() ZA = (2x +yP, ZB=2(x +y), ZC = (3x + 2y)’, ZD = (4x - 2y)".

Long answer type Questions

Q.65

Q.66

Q.67

Q.68

Q.69

Q.70

Q.71

Q.72

Q.73
Q.74

Q.75

Q.76

Q.77

The difference between two numbers 1s 642. When the greater 15 divided by the smaller, the
quotient 1s 8 and remainder 1s 19. Find the numbers.

The ages of Ram and Mohan are in ratio 2 : 3. If sum of their ages is 65, find the difference of their
ages.

The difference between two numbers 1s 1365. When larger 1s divided by the smaller one, the
quotient is 6 and remainder is 15. Find the numbers.

The denominator of a fraction is 1 more than its numerator. I’ 1 is subtracted from both the
numerator and denominator, the fraction becomes 1/2. Find the fraction.

The measures of angles of a triangle in degrees are x, x + 12 and x + 27. Find the measure of
angles.

Of the three angles of a triangle the second is one-third the first and third is 26° more than
the first. How many degrees are there in each angle ?

In a factory, women are 35% of all the workers, the rest of the workers being men. The number
of men exceeds that of women by 252. Find the total number of workers in the factory.

A total of 1400 kg of potatoes were sold in three days. On the first day 100 kg less potatoes were
sold than on the second day and on the third day, 3/5 of the amount sold on the first day. How
many kilograms of potatoes were sold on each day ?

The sum of a certain even number and the fourth even number after it 15 68. Find the numbers.

Solve for x
dx+17 13x-2 X Tx x+16

18 17x-32 ' 3 12 36
The coach of a cricket team buys 3 bats and 6 balls for Rs. 3900. Later, she buys another bat
and 2 balls of the same kind for Rs. 1300. Represent this situation algebraically and geometrically.
[Hint : 3x + 6y = 3900 and x + 2y = 1300]
Glora 1s walking along the path joining (-2, 3) and (2, =2) while Suresh 1s walking along the path
joining (0, 5) and (4, 0). Represent this situation graphically.
Shonam purchased two pencils and three erasers for Rs. 9. Gita also purchased one pencil and
two erasers for Rs. 5 from the same shop. Find the cost of one pencil and one eraser.
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Q7

Q.79

John purchased 2 tables and 12 chairs for Rs. 6800 for his house in Janakpuri. He also purchased
3 tables and 15 chairs for his house in Green Park for Rs. 9000. How much John paid for each
table and each chair ?

Solve the following system of equations by cross-multiplication method :

2x v

(i) ax + by = a? iy — + ==2.

a b

bx + ay = b? i~%=4;a¢{},b:&ﬂ

a

(m)x —y=a+b

ax + by = a2 - b2
y

i X
{W'};"‘E—l,

]

ax-by=al-b%kaz0b=0

Vyx+y=a+bhb

Q.80

Q.81

Q.82
Q.83

Q.84

Q.85

Q.86
Q.87

Q.88
Q.89

Q.90
0.91
0.92

ax — by = a2 - b?

Three tables and five chairs together cost Rs. 3555, while seven tables and four chairs together
cost Rs. 5788. Find the cost of a table and that of a chair.

Fifty nine pens and forty seven pencils together cost Rs. 513, while forty seven pens and fifty nine
pencils together cost Rs. 441. Find the cost of a pen and that of a pencil.

Two numbers differ by 4 and their product 1s 96. Find the numbers.

Two numbers are in the ratio of 3 : 5, If 5 1s subtracted from each of the number, they become
in ratio of 1 : 2. Find the numbers.

Two numbers are in the ratio of 3 - 4_If 8 1s added to each number, they become 1n the ratio of
4 : 5. Find the numbers.

1 : ; g M 3 .
The sum of two numbers is 15 and sum of their reciprocals 1s T Find the numbers.

. ; . . . -
The sum of two numbers 1s 16 and the sum of their reciprocals 15 3 Find the numbers.

Two numbers are in the ratio of 5 : 6. If § 15 subtracted from each of the numbers, they become
in the ratio of 4 : 5. Find the numbers.

FILL IN THE BLANKS

The point of intersection of two lines represented by 5x = 3y=2and 2x +y=31s ...

If  the point P lies on the line y = T and has
s abscissa equal to -2, then 1s coordinates
e

The locus of a point whose x coordinate 1s always 5 1s the equation ...............
The slope of the straight line y-4=01s ...

The y intercept of  the straight line 4y - 5x = 11
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Q.93
Q.94
Q.95
Q.96

Q.97
Q.98
Q.99
Q.100
Q.101
Q.102

TRUE/FALSE TYPE QUESTIONS
The straight line y = 2x + 5 will not meet the x-axis.
The slope of the graph of an increasing function can never be negative.

The positive side of x-axis lies in the region represented by the inequation y = x.

If x - | = 0 and x - 5 <= 0, then in that
L <x<3
There 1s no common point to the graphs of the functions y=2x + 3, y=-2x + 3

The graph of x = 2 will never meet the y-axis.
The graph of y = 5 will meet the x-axis.

If the graph of the function y = mx + ¢ passes through origin, then ‘m’ must be zero.

The slope of the straight line 5x +y=2is 5.

case

If x 15 a whole number satisfying the mequality -2 < x < 3, then there exist four different values

for x.

MATCH THE COLUMN TYPE QUESTIONS

.103 Match the column
Column 1 Column 2

) x4+ 3= = A s

@ gx+3= 3 (A) 113

.. x=1 x—4

@+ =5 (B)3

(i) x +4 = 2x (C)4
Q.104 Solution of the equation

(1)

(111)

Column 1 Column 2

2x-3  x+3 dx+1 .|
+ =
- 2 5 18 (A)7

Tx-1 1 l-x 19
) ——[h- ]=— (B) -3

4 3 2

dx+5 2(2x+T) 3 . 1
6 3 -2 B (©) 11
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Q.105 Solution of the equation

Column 1 Column 2
. 2y-3 y-3 dy+l 8
M =3 = 7 (A) 3
.3 4 7 209
) o i (B) 4

xz1,2 31s
() (x + 1N2x + 1) (C) 1
=(x+3)(2x+3)- 14, 15
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Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

Q.8

EXERCISE #2

SINGLE CHOICE QUESTIONS

If p+q =1 and the ordered pair (p, q) satisfies 3x + 2y = |, then it also satisfies—
(A)3x +3y=3 (B) 5x +4y =4
(C)5x +5vy=4 (D) None of these

The age of a father is twice that of the elder son. Ten years hence the age of the father will

be three times that of the younger son. If the difference of ages of the two sons 1s 15 years, the
age of the father 15—

(A) 100 years (B) 70 years
(C) 60 years (D) 50 years
(x+2)x-5) _ x—2

(x—3)x+6) x+4
(A) 3 roots (B) 2 roots

(C) 1 root (D) no root

The equation has -

The cost of 9 chairs and 3 tables is Rs 306, while the cost of 8 chairs and 2 tables is Rs. 246.
Then the cost of 6 chairs and 1 table 15—

(A) Rs. 164 (B) Rs. 165
(C) Rs. 166 (D) Rs. 186

If 2% — 251 = 4 then x* is equal to -
(A) 7 (B) 3
(C) 27 (D) none of these

The value of x satisfying the equation

x> +pP=(q-x)E8 -
B 3 2 2
(B == (B
() L= -
2 2q
The equations
3x =5y +2=0and 6x + 4 = 10y have-
(A) No solution (5)
(B) A single solution
(C) Two solutions
(D) An infinite number of solutions
If2x2 +xy=3y2 +x+ay- 10
=(2x + 3y +b) (x — y— 2), the value of a and b are -
(A) 11 and 5 (B) 1 and -5
(C) -1 and -5 (D)- 11 and 5
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Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Given the point (-2, 5). Then the point symmetrical about the origin for the given point 1s —
(C) (-2, -5) (D) none of these

Given the point with coordinates (p, q), then the point symmetrical about the y-axis for the given
point must lie on the graph of-

(A)gx +py =0 (B) px —qy =10

C)x+qv=p (D) none of these

Given the point with coordinates (c, d), then the point symmetrical about the x-axis for the given
point must lie on the graph of-

(A)cx +dy =10 (Byex—=dy=10

(Cley+dx=10 (D) none of these

I am walking at the rate of 4 km an hour along a road and a tram car over takes me in a quarter
of an hour. If I had gone to meet the car, 1 should have met in three minutes. Then the car was
going at the rate of-

(A) 6 km an hour (B) 8 km an hour

(C) 12 km an hour (D) none of these

The graphs of x = 3 and y = 4 are drawn on the same axes with the same scale. The distance
of the point where they cross from the origin 15—

(A) 1 (B) 5

{C) 7 (D) none of these

The graph of the equation 4x + 3y + 12 = 0 meets the X-axis at the point —

(A) (3, 0) (B) (0, 4)

(C) (-3, 0) (D) none of these

The point (6, =7) will lie in the —

(A) Il quadrant (B) I quadrant

(C) IV quadrant (D) none of these

The slope of the line joining the two points

(3, -2) and (5, 4) is-
(A) -1 (B) 1
{Cyo (D) none of these

ONE OR MORE THAN ONE CORRECT CHOICE TYPE QUESTIONS

Q.17

Q.18

Which of these are not the value of x 1n
8x + = =3x+7
4
T 7 7 7
(A) B (B) 55 (C) por (D) Py
Which of these are not the value of x 1n

2x-(3x-4)=3x-5
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9 9 9 9
Az B35 ©F O3
(0.19  Which of these are not the value of x 1n

G 2
—+1l =—349 x#0
X X

A)-2 B)1 (@©-1 (D)2

Q.20 The sum of three consecutive natural numbers 15 225, Then the numbers are—

(A) 74, 75, 72 (B) 74
(C) 75 (D) 76

Q.21 If we divide 64 into two parts such that one part 1s three times the other, then two parts are—

(A)l6 (B)48 (O)15 (D)13
0.22  Which of these are not the value of X in
5(x-1D+4(x+3)=2(7+x)
(A) 1 (B) 2 (C) 3 (D) 4
Q.23  Which of these are not the value of x in
B(x-3)-(6-2x)=2(x+2)-5(5-x)
(A) (B) 2 (€) 3 (D) 4

X
: +5x+6 Ix+1 Fae
().24 Solution of x, i = 2 X#£=2— 15—
x“+4x+4 Sx -2 3

(A)-4  (B) 1 ©4 (D=2

Q.25 Solution of Lz =3 x#2 is

(A) 1 B)2 (O3 (D)4

) 2 5 E .
().26 Solution of TR

W1 ®2 (©35 Mo

PASSAGE BASED QUESTIONS

Passage # 1 (Q.27 to Q. 31)

An equation of the form ax + by + c = d or
ax + by = d, where a, b, C, d are real numbers,
a=0,b=0andx, y are variables, 1s called linear equation in two variables.

On the basis of above information answer the following question.
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0.27

Q.28

0.29

0.30

Q.31

The solution of the equations x +y =3,

3x -2y=41s-
A)x=2 vy=1 B)x=1y=2
Clx==2y=1 Dyx==2y=-1

By the graphical method solution of the equations 3x —y=2, 9% -3y =615

(A) one (B) two

(C) infinitely many (D) none of these

By graphical method the system of equations
2x + 4y = 10, 3x + 6y = 12 has

(A) one solution (B) two solution
(C) three solution (D) No solution

In which quadrant do the point (-2, =5) lies?
(A) first (B) second

(C) third (D) fourth

The solution of 3x — 2y = 5 is—
(A)x=3,y=2 B)x=3,y=-2
(C) x=-3,y=2 (D) none of these
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ANSWER KEY
4 5 6 | 78] 9j10]10)12]13]14]15 17 18
B | clslplplafalclalnlclclafacplanD

o|El|=

22 | 23 | 24 [ 25026270 28] 29 30 31] 32] 33
BCDIABDIAB|ClAJAJC]|DJClAIB|C

HINTS & SOLUTION

A. SINGLE CHOICE QUESTIONS :
LIA] p+q=1
~g=1l-p
ordered pair (p,q) satisfies 3x + 2y =1
itmeans ifx =pand y = g
Then, 3p+2q =1
p=-land q=2
3x + 3y =3 s satisfied, if x =pand y =g

2.|D] Let the age of father be x years, the age of elder son be y years and the age of younger son be
Z years.

From the first condition
x =2y i (L)
From the second condition
x+ 10 =3(z + 10)
x=-3z=20 S
from the third condition
y—-z=15 e (i)
put the value of y from equation (1) in (111), we get
x=2z=30 S |17
Solving (11) and (1v) we get x = 50

(x+2)(x-5) _ (x-2)
3. [C] (x=3)(x+6)  (x+4)

= (x° +x2 =22x —40) - (x> + x2 24x + 36) =0
ie. (x — 38) = 0, has only one root.
4.|B] Let the cost of one chair and one table be Rs. x and Rs. y respectively.
9x + 3y = 306 o 1)
8x + 2y = 246 1

Solving equation (1) and (11), we get
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x=Rs 2] and y=Rs 39
. Cost of (6 chair + 1 table)
=6 x 21 +1 x 39 =Rs. 165
5JC] 2*x-2xl=4 o 2x1=32
ofr x—-1=2 . x¥=33=27

6.[B] xX+p?=q?-2qx+ x?
q -p
2q

7.ID] Fromeqg(l)3x-5y+2=0 (1)

or 2qx=q2—p2(}r X=

Fromeg(2) 6x-10y+4=20
or Ix-5y+2=0 e ()
eq. (1) and (11) are same
Hence, it will have the infinite number of solutions.
8.D] 2x2+xy-3y¥  +x+ay-10
=2x2+xy-3y2+(b-4)x-(b+c)y-2b
Compare the coefficients of x, y and constant on both sides.
b-4=1 =>b=35
—(b+6)=a= a=-11
B. ONE OR MORE THAN ONE CORRECT CHOICE TYPE OUESTIONS:
17.JA,C,D] 8X + 5‘} =3x+7

— 32 x+21=12x + 28

7
X SEv (A), (C), (D) are the correct answers.

18.]A.B.D] 2x-(3x-4)=3x-=5

D X=-3x+4=3Ix=-5 —=x-=

&e

(A), (B), (D) are the correct answers.

& 2

19B,CD] ~ +11==+9

E

x=-4 = x=-=12

(B), (C), (D) are the correct answers.
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20.|B.C.D] x+x+1+x+2=225
3x+3=225 =3x=222 =>x=74
(B), (C), (D) are the correct answers
21.]A.B] x+3x=64 —=x=16
(A) and (B) are the correct answers.
C PASSAGE BASED OUESTJONS ;
27.]1A] x+y=3
3x=-2y=4
— Sx =10 > x=2 y=]

30.|C) The point (-2, —5) lies in the third quadrant.



