LINEAR GRAPHS & THEIR
APPLICATIONS °

Cartesian Plane & Linear Graphs:

lLet A={l.2}and B={3.4}arc any Iwo

sets. Then the Cartesian product of 4 and
B denoted by Ax B e,

Ax B={(]-3),(1,4),(2,3).(2._4)}
Cartesian product of a real number set is
ExR= {(u.b) abe R}

A rectangular coordinate system is formed
by two perpendicular number lines, one is
horizontal and one is vertical which inter-
sect at the zero point is called Cartesian
plane. The point of intersection 0(0,0) is
called the origin.
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It is divided into 4 quadrants.
In first quadrant, x>0,y >0

In 2" quadrant, x <0,y >0
In 3" quadrant, x <0,y <0
In 4" quadrant, x>0,y <0

Each point which we draw in the xy-plane
must be in ordered pair form (¢,b). Where
a is called abscissa and b is called ordi-
nate. Both («,b) are called coordinate.

Determiune  the x-coordinate and y-
coordinate of the following points. Men-
tion the quadrant in which cach points
lies. Also plot the points.

i) 3.0) ii) (-2, -4)

iit) (4,0) iv) (1,-3)

Solution:

i) In the point (-3,1), the x-coordinatc 1s
3 and y-coordinate 1s 1. The point (-
3.1) lies in quadrant 11,

ii) In the point (-2.-4), the x-coordinate
is -2 and y-coordinate is -4. The point
(-2.-4), lies in quadrant I11.

i) In the point (4,0), the x-coordinate 1s
4 and y-coordinate is 0. The point
(4,0) lies on x-axis.
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iv) In the point (1.-3), the x-coordinate is
1 and y-coordinate is -3. The point
(1,-3), lies in the quadrant V.

Scale: | small square =1 unit along x-axis
Scale: 1 small square =1 unit along y-axis

[EXAMPLE (53

The points A, B, C and D are shown in
the graph. Write the coordinates of the
points.

Solution:
The points are A(5,4), B(-6,-3). C(3.-0).
D(6.0)



To draw line segment, triangle, rectangle.
square and parallelogram by joining the set
of given points:

EXAMPLE (Z; _

Draw a triangle ABC by joining the
points A(-2,3), B(4,2), C(1,-3).

Solution:

Vv

G,

B W

Steps of Construction:

a) Plot the points A(-2,3), B(4,2) and
C(1,-3) on the xy-plane.

b) Draw the straight line through the
points A and B, B and C, A and C to
get the sides AB, BC and AC of the
triangle ABC. Thus ABC is the trian-

Draw a parallelogram by joining the
points O(0,0), A(1,4), B(4,2) and C(3,-2).
Solution:

a) Plot the points 0(0,0), A(1,4). B(4.2)
and C(3.-2) on the xy-plane.

b) Draw the straight line through O and
A.Aand B, Band C and O and C to
gct the sides OA. AB, BC, and OC re-
spectively- of the parallelogram or
joined all the peints by drawing
straight line. OABC is a parallelo-
gram.

EXERCISE 8.1 |

Q1: Determine the x and y coordinates
of the following points:

i) A(7,5) ii) B(0,7)

iii) C(-3,8) iv) D(-3,-3)

v) E(10,12)

Solution:

1) Given A(=7,5) here
x=—7,3=5§

it) Given B(0,7) here
x=0, y=7

i) Given C(-3,8) here
x==3,y=8

iv) Given D(-3,-3) here
x=-3,y=-3

v) Given E(10,12) here
x=10, y=12

Q2: Mention the quadrant in which
cach of the following point lies.

) ACLN2) i) B(-3,-2)
i) C(5,5) iv) D(3,-5)

v)  E@5,47)

Solution: :

i) Given point A(~1.+/2), it lies in 2™
quadrant.
i)  Given point B(-3,-2),

it lies in 3"



quudmnt ) _ Q4: Flot the points ussociated with the
iif) Given point C(5.3), it lies in 1™ qua- | ordered pairs A(3.3), B(4,3), C(5,3),
drant D(-4,-5), E(-4.4) and F(0,5).
iv) Given point D(3,-5), it lies in 4™ | Solution:
quadrant Given points are A(3.5). B(4,3), C(5.-5).
v)  Given point E(-—\E, \ﬁ), it lies in 2™ | D(-4,-5), E(-4,4) and IF(0.3)
quadrant Their plotting is shown
Q3: Plot the points A, B, C and D on AY
the xy-plane.
') A(33])1 8(214)! C('saﬁ)! D(39'3) E(-4.4) -F(U‘S.] \(3.5)
i) A(-1,0), B(0,-1), C(2,-2), D(3.3) . 4 X 1; 4 A
iii) A(.4), B(0,0), C(8,-6), D(-7,5) y
&)M_"_‘: N 3 : X
i) A(31])! 3(214)! C('Ssﬁ)! D(3!‘3) - )
'l‘y : DIA-S) 15 s
B C(5.-5)
CL-5.6)
“B(24)
i « AL3.1) w
= (: ; s = Q5: Write the coordinates of the points
N A, B, C and D in the given graph.
Solution:
. ol | From the graph, the coordinates of points
i) AL, B(O,—l),‘S(Z,-Z), D@3 A, B, C and D are written below:
A€3,2),B(4,-2).C(0,-3), D(-4,4)
-D(33)
AY
e T .
= ALY po-1y T
2 «C(2.-2) . *D
] = A
X' 5 5
vy o3
lli) A(4!4)s 3(0,0), C(S!'ﬁ)! D('?I?S) =1
FY )"' A
. : 4%
D(-7.5) 2 « A(44) - —
Q6: Draw a line segment by joining the
o T = i points (5,7) and (-7, 9).
Solution:
» c Given points are
’ C(8,-6) A(5, 7) and B(-7, 9) as shown in the figure.
vy i




;o Q9: Join the points O(0,0), A(5,0),
- B(5,5), C(0,5) to draw a square.

ST ] - 30 )y

B Solution: .

Given points are (0.0). A(3,0), B(5.3),
C(0.3). There graph is a square OABC.

A
L

L5 ; 13,51
v ' ;‘?ai;-\"
Q7: Draw a triangle ABC by joining - O, ACS) =
the points A(5,7), B(8,-3), C(9,4).
Solution:
Given points are
A(5.7). B(8.-3) and C(9, 4) -8
AY )
Q10: By drawing the graph, that the
points A(0,1), B(1,2), C(2,1) and D(1,0)
are the vertices of a rectangle.
(1 M e— s ! =
‘ Given points are A(0,1), B(1,2), C(2,1)
; ) and D(1,0). Their graph is a rectangle
| : ABCD.
AY
| +
Q8: Draw a parallelogram OABC by . B(1.2)
joining the point Q(0,0), A(3,-4), B(1,-7) - L.}Z,I}
and C(-2,-3). ' e~ > c __
Solution: - xe B3 -
Given pomnts are O(0,0), -A(3.-4). B(1,-7)
and C(-2.-3)
Their graph is a parallelogram OABC
vy

uation in two Variables:

. Definition: An equation of the form
ax + by = ¢ (where a, b and ¢ are constants)
is called a linear equation in two variables.
The solution of a linear equation in two
variables is a set of ordered pairs satisfying
the given linear equation.




EXAMPLE () andy,

Graph: 3x-5y=10 X 4 4 4 4 3

Solution: ' y -3 0 1 3 5

We first solve for y:
3x—5y=-10

= -y=-3x-10

We plot the points (4,-3). (4.0) and (4.3)
on the xy-plane. The line passing through
the points (4.-3)., (4.0) and (4.-3) is the
graph of x=4.

3
= yp=—x+2 : . o \
5 The distance of line from y-axis is 4 units.

Put x=-5, we get, Drawing the graph of the equation of
3 3 the form j = mx.
‘1--=§_\*+2 :>§(—5)+2 EXAMPLE @
=-3+2=-]| Graph the equation y = x.
Simi[arl} 5 Solution:
Put x=0,we get y=2 Here m=1. let x =--3 then y= -3
Put x =5, we get y=5 x=0 then y=0

So the ordered pairs (-5, -1), (0,2), (5,5) | x=| then p=|I
satisfy the given linear equation. 3
Note that there are infinite number of or-
dered pairs that are solutions to the linear

x=2 them y=2
x=4 then y=4

| equation e.g. (10,8). (-10, -4) etc. X 3 0 1 2 4
EXAMPLE {f4 y | -3 0 1 2 4
Draw the graph of y=-2. Now we plot the points (-3.-3). (1,1), (4.4)
Solution: ' as shown in the graph. Thus the line join-

To draw the graph of y =-2, we first con- | ing the given points is the graph of y =x.
struct a table showing a few values of x

and y. || EXEREESE 8.2

X -4 -2 0 2 3 -
Q1: Determine whether or not each of
Y -2 -2 2 -2 -2 the following ordered pairs are solu-
Plot the points (-4,2), (-2,-2), (0.-2), (2,-2), |_tions to the linear equations given:
(3.-2) in the xy-plane. By joining the points | a) (6,1), x-5y=1
we get the graph of y=-2. b) (5,-10), 2x+y=6
In the graph of y=-2 the distance of the 0)

. % = : {09 4); X _J-' = 2

line is 2 units below the x-axis. d) (-3,4), x+3p=2

Drawing the graph of the equation of the Solitioi

. il : _ a) (6,1), x-5y=1

I'he graph of the equation x=« is a ver- : = =

tical line which is parallel to y-axis. Given x -5y =1 >(1)

- Put x=6. v=1in equation (1)

EXAMPLE & 6-5(1)=1 '
Graph the equation x =4, b BB i e
Solution: LHS=RHS (True)

We construct a table for some values of x




=.(6,1) is the solution of given equation (1)

b) (5,-10), 2x+ y=6

Given 2x+y=6——(1)

Put x=5, y=-10 in equation (1)
2(5)+(-10)=6

= 10-10=6 =06

LHS#RHS

Which is not possible.

~.(5,-10) is not the given solution of equa-

tion (1)

¢) (0,4),x—y=2

Given x—y=2—— (1)

(False)

Put x=0, y =4 in equation (1)
0-4=2
= 42
LHS#RHS
~(0,4) i5 not the solution of given equa-
tion (1)
d) (-3,4), x+3y=2
Given x+3y=2——(1)
Put x=-3, y =4 in equation (1)
-3+3(4)=2
= -3+12=2
= 9#2 (False)

L.HS#RHS
.(-3,4) is not the solution of equation (1)

(False)

Q2: Which of the following points are
on the line 3x+2y-6=0.

(1,1),(4,-3),(3,0),(2,0),(0,2),(0,3),(-2,6)

Solution:

Given equation of line
3x+2y-6=0->(1)

Put (1,1) in equation (1)
3(M+2()-6=0

= 5-6=0
= —-1z0 (False)
LHS#RHS

~.(1,1) is not on the line.
Put (4,-3) in equation (1)
3(4)+2(-3)-6=0
= 12-6-6=0
=12-12=0

. (4,-3)is on the line.
Put (3,0)in equation (1)
33)+2(0)-6=0
= 9+0-6=0
= 30 (False)
LHS#RHS
.(3,0) 1s not on the line.
Put (2,0) in equation (1)
3(2)+2(0)-6=0
= 6-6=0 = 0=0(True)
LHS=RHS
(2,0) is on the line.
Check for (0,2), (0,3), (-2,6)
Put (0,2) in equation (1)
= 3(0)+2(2)-6=0
= 0+4-6=0
= -2=20
. Point (0,2) is not on the line.
Put (0,3) in equation (1)
3(0)+2(3)-6=0
0+6-6=0
6-6=0
0=0
L.HS=R.HS
-.(0,3) is on the line.
Put (-2,6), put x=-2,y=6ineq. (1)
3(-2)+2(6)-6=0
= —6+12-6=0
= 0=90
-12+12=0
As LHS=RH.S
The point (-2,6) is on the line.

(True)

Q3: Construct a table for four pair of
values satisfying the equation x -y =4.

Solution:
Given equation is x—4=4
> x—-4=y=>y=x-4->()

Put x =—1in equation (1)



Put x =0 in equation (1)
y=0-4=-4

Put x=1inequation (1)
=l =3

Put x =2 in cquation (1)

r= F - = -2

- The four pair of values satisfying the
given equation are (-1.-5). (0,-4), (1.-3)
and (2.-2).

Thus the table is

X -1 0 l 2
y=x-41 -5 - -3 -2
Q4: Draw the graphs of the equations:
a) y-2x=6 b) y=1-x
¢ y=2 d) y=x
Solution:

a) y-2x=6

Given v-2x=6

Or y=6+2x——>(I)

Put x =-4 in equation (1)

6+2(-4)

y=6-8=-2

Put x=-3in equation (1)
y=6+2(-3)
y=6-6=T1

Put x =-2 in equation (1)
y=6+2(-2)

y=0-4=2

1]
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Put x =-11n equation (1)

y=6+2(-1)
p=0=2=94
The table is under
X -4 -3 -2 -1
v -2 0 2 4

Now the graph of x—2) =6 is:

Ay
Ve —- >
b) y=1-x
Given y=l-x——>(l)
Put x = -2 in equation (1)
y=1-(-2)
y=14+223
Put x =-1in equation (1)
y=l=(=1)
y=1+1=2
Put x =0 in equation (1)
y=1-0=1
Put x =1
y=1-1=0
The table is under
X -2 -1 0 I
y 3 2 | 0
Now the graph of y=1-x is:
AY
4]}
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A
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c) y=2

Given y=2
Since ' is constant and the graph of 1 in-
tercept (y-axis) is 2 and parallel to x-axis.



A
v

d) y=x

Given r=x ——(1)

Put x=-Iinequation (1)= y=-1|
Put x =0 in equation (1)=> y =0
Put x=11in equation (1)= y=1
Put x=2 inequation(1)= y=2
The table is under

X 0 | -1 2
¥y 0 1 -1 2
The graph of v=x is:
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Q5: Complete each ordered pair so
that it satisfies the given equation.

i) 3x-7y=21;(,15),(14,)(-2,)
i)  3p+6x=230;(-5,).(,-6),(.4)
iii)  2p+9x=236;(6,).(0,), (.0)
iv) dx+7r=56:(,2),(.0)(0,)
1) Ix-7p=21;(,15),(14,)(-2,)
Given Jx—=7v=21——=(1)

And ales oiven ¢ 150 (140) (=20

Put y =15 in equation (1)
3x=7(15) =21
= 3x-105=2]
= 3x=21+103

-

= 3x:= 126

JZG Hi
= X = -—11

'l

)

A B
=

Put x =14 in equation (1)
314)-7y=2I
= 42-Ty=2]
= 42-21=7y or 7y=21I

:y=£’r—=3

Vi

Put x =-2 in equation (1)
3(-2)-7y=2I
= -6-T7y =21
= -6-21=7y or 7Ty =-27
27
= FP=—
Hence the complete ordered pairs are:
(42,15), (14,3), [—2,—2:;] Ans,

ii) Sy +6x=30;(-5,),( ,-6), (,4)
Given 5y +6x=30——>(1)
And also given (=5.), ( .=6),( .4)
Put x = -5 in equation (1) ‘
S5y+6(=5)=30

= 5v—-30=30

= 5y=30+30

= S5y=60

ﬁo;lﬁ

R =

Put y=-6in equation (1)
5(=6)+ 6x =30
= -30+6x=30
= 6x=30+30
= 6x =60



Put v = 4 in equation (1) - 2> 4x=56-14 =>4x=42
5(4) £ 6y =30 A7 9
=3 20 - 6x = 30 I )

= by =30 - 20

Put y =0 inequation (1)
> Hhe=10

= 4x+7(0)=56

M5 = 4dr+0=56 = dx =356
A= T = }50/“
g 2
Hence the complete ordered pairs are: == > a =4
(-3.12).(10,-6), L%-L; \! Ans. Put x=U in equation (1)
3 = 4(0) +7Tv =36
“l} 2.}‘+ 9x= 361 (6! )1(03 )a ( 10) = 0+ 7_‘1' = 56 = ?_b' = 5()
Given 2y+9x=36——(1) ,5613
And also given (6, ). (0, ),( ,0) =2 7 =8
Put x =6 in equation (1) Hence the complete ordered pairs are:
2y +9(6)=36 21
= 2y+54=36 [7,2}(14,0),(0,8) Ans.
= 2y=36-54
2y —_18 Q6: The weight in kilogram and age in
i e years of a person is expressed by the
* equation y=2x,where y (in kg) and x
= ¥y= “—E“z - (in years). Draw the age-weight graph
. . from the values of the following table:
Put x =0 in equation (1) < 5 10] 15 ] 20 | 25 | 30
Zy+9(0)=36 y | 10 1 20 | 30 | 40 | 50 | 60
= 2y+0=36 = 2y=36 Seales
}6"" Using the above table and draw its graph
= y= T: 18 in xy-plane as follow:

Let | square =5 on x-axis
| square =10 on y-axis

AY

Put y =0 in equation (1)
2(0) +9x =36
= 0+9x=36 = 9x =36 -

4
}6 0

ﬁ =4 1

Hence the required ordered pairs are: ?"

(6.-9).(0,18), (4,0)  Ans. S L S
iv) 4x+7y=56;(,2),(,0),(0,)
Given 4x+7y=56——>(l)
And ( ,2),(,0),(0,)

= X=

Yy

Put y=2 in equation (1) Q7: The gra]?h shows th'e_relatlons be-
" tween the units of electricity consumed

= 4x+7(2)=56 and the total cost of the electricity bill
= 4x+14=56 (i) Find the cost of the bill if 300 units




(n) are consumed. (ii) The number of
units used when the bill is Rs. 1500.

Solution:
A

S
L]

2

11011
0o 200 A0 400 son >

Cost of the bill is using the graph we shall

answer the tollowing:

i) We can see from the graph that if 300

units are consumed, then

Cost (¢)= Rs.2500
1)) When the bill is Rs. 1500, then the
number of units used =150 units.

Q8: Draw the graph from the following
table by using a suitable scale.
x o | 1] 51 7] -4
¥ 4 3 6 | 8 -5 |

Solution:

Using values of the given table we can
draw its graph as:

A

04
(-1.3)

b L
A 4

Conversion of Graphs:

If two quantities in a relation either both
are increasing or decreasing then the graph
of the relation will be straight line.

Conversion Graph of Miles into Ki-
lometers:

Let the variable ‘M denotes the distance
in miles indicated along y-axis and ‘K’
denotes along x-axis the distance in kilo-

meters. The relation is represented by the
equation M = f(K).

1;5"
=
¢ Kilometers b
v
M =1.60km
M ] 2 A 4 5
Km | 1.60 ] 3.20 | 4.80 | 6.40 | 8.00
Scale:

I mile = I unit along y-axis

1 Km =1 unit along x-axis
Conversion of Hectares into Acres:
Note: |H =2.54 where H =hectares, 4=
acres.

First we write a table in which hectare are
converted into acre.

H | 2 3 4 5 6

A |25 5 ) 73] 10 |'125] I35

Scale: Let 2 small squares=1 unit

: (12.5.5)
x’J
Kilometers

A 48
Conversion of Degree Celsius i
Degree Fahrenheit:
Note: F* =%C”+32
(i | 2 3 4 %
F° 33.8 | 356 | 374 | 392 41

=34 | =36 | =37 | =39




2
&2 ‘F': 6 :
=
; 1 = |4
- + ;X
e of 1o 20 30 40 30 - b
F 0 :
L 2 4 6 L
\ A Miles
M_LM; Q2: Draw the miles-kilometers graph.
int reig ney: If distance in kilometers are given as
us # ] 2 3 4 1km, 2Zkm, 3km, 4km and Skm.

PKR 160 320 480 | 640 Solution:
As 1.60Km=1M

v {3005
5 = 1Km =-—I——=O.625
3 (240.4) 1.60
5 1180.3) Then
1 | x(Km) | 1 2 3 ] 4 5
] o | yM) [0.625]1.25]1.8751 2.5 |3.125
4 o[ 0 T30 10 20 00 T Scale:
l Take | Kim=1 unit along x-axis
y 1A =1 unit along y-axis

The graph is shown below:

|| EXERCISE 8.3 || YA

Q1: Using the conversion formula 1 mile
=1.6km.Draw the conversion graph of !
Miles-Kilometers if distance in miles are M i
given as: ]'
1M, 3M, 4M, 5M (M is used for miles) O g
Solution: 2 3 4 5 Km
Since 1M =1.60Km Q3: Given that 1 hectare = 2.5 acres
The table values are: (approximately), draw a conversion
graph of hectare. Acre from the given
xM) | 1 3 4 5 values of hectare 2H, 4H, 8H.
y(Km) [ 1.60 | 4.80 | 6.40 | 8.00 Solution: =
Scale: Given 1H =2.24, then
Take 1M =1 unit along x-axis H ' 2 4 R
1 Km =1unit along y-axis A 5 10 20

The graph 1s shown belov_v: Scales

1/7 =1 unit along x-axis




4o =1 unit along v-axis
The craph is shown below:

A 3

———— e = mw mma —_——— - ———mme oy
Fo
it /
s
[ Ef¥
Ia
L
— N
Li xR [

Q4: Convert the following temperature
given in Celsius degree into Fahrenheit
and then draw its graph. Degree Cel-
sius=0"C, 2'C, 3"C. Conversion formu-

9
lais: F"'==C"+32
5

Solution: Degree Celsius =0",2°.3"

Q5: Draw the following conversion

graph:
(i) PKR (Pakistan rupees) — USS
(1S, 3§, 38)
(i) PKR (Pakistani rupees) — GB£
(1£, 2¢£, 3%)

“S” is used for US dollar and “£" is
uscd for pound sterling, where 18 =
Rs. (60) approximately.
1GB£=Rs. 100 (approx)

Solution:
iy Given 185 = Rs. 60 then,

X(USS)

] 2 3

W(PKR)

60

120

180

i 9
Given F*==(C"+32
3
Put (7 =0
9
> F =)}~ 32 =32
Py €7 =2
LY 18+ 100
s =Py« 3T = —_
3 3
178 z
= [ =—22356
A
Put "' =3
Y 274160
>/ I—_‘l.“”"’__‘:: = ——
= ~
g\ L LT
3
The table values are:
el . 2 =
i 32 33.6=36 | 37.4=37

Now the graph let 1C” =1 unit along x-axis
5F7 =1 unit along y-axis

Let 1$=1 unit along x-axis
30 PKR =1 unit along v-axis
Now the graph is shown below:

F 8 A
13, {
i 150
=l
at
i
01 2 3 US Dollars b
i) Given 1IGBB=Rs. 100 then,
x(USS) ] 2 3
WPKR) | 100 200 300




Scale:

i)* Let IGBB=1unit along x-axis
SOPKR =1 unit along y-axis

Now the graph is shown below:

)'{l
I
50
200
150
100
50

PKR

»

0123 GBB

Q6: Solve the following simultaneous
equations by using graphical method.

==

_Gi@n 2+ pr=3— ()

i) 2x+y=3,x-y=0

ii) y=2x+2,y=x-l

jii) x+4y=3,2x+3y=0
iv) 3x+5y=2, 3x+5y=38
v) 3x-2y=13, 2x+3y=13

Solution: .
i) 25+y=3,x-p=0

—

= 0—(2)
The tables—ard Tomstmocred showing the-| .

values of d"d'ﬂ‘iﬂsf?mbom equations.

Tabledor 2x+¥=3;
':_/gr T o [T 233
y 5 3 ] =1 3 {5
Table for x—y=0
x| -l 0 1 2 3 4
-| 0 l 2 3 | 4

Take the points from both tables on the
graph and then draw straight line joining
all the points. In the graph, the two lines
are intersected each other at point P(1,1).

AV
g =F 3
1 g o)

Hence the solution of (1) and (2) is the
point P(1,1).
i) y=2x+2, y=x-1

Given y=2x+2—— (1)
y=x=~l—>(2)

The following tables are constructed show-
ing the values of x and y satisfying both
equations.

Table for y=2x+2

x| =3 2 | -1 0 1 2

yv| 4| -2 0 2 4 |6
Table for y=x-1

x| -3 -2 | -l 0 | 2

y | -4 -3 2 | -l 0 1

Take the points from both tables on the

graph and then draw straight line joining all

the points. la the graph, the two lines are

intersected each uiher at pomt P(-3,-4).
S

Tw‘,"""‘) - i

Hence solution is the point (-3.-4).

i) x+4y=52x+3y=0

Given x+4y=5——(l)
2x+3y=0——(2)

The following tables are constructed show-

ing the values of x and y satisfying both
equations.
Table for x+4y=5

x| -7 1] -3 ] 5 9 |13

y1 3 2 i 0 | -1 [-2
Table for 2x +3y =0

x| -3 0 3 6 9 |12

y1 2 0 2 |1 4] -6 |-8




Take the points from both tables on the | Because they are parallel.

graph and then draw straight line joining | As two lines does not intersect each other,
all the points. In the graph. the two lines | hence the solution setis ={ }.

are intersected each other at point (-3.2). v) 3x-2p=13, 2x+3y=13

‘P,": i (& Given 3x=2y=13——>(1)
2x+3y=13—>(2)

The following tables are constructed show-
-l ing the values of x and y satisfying both

> .
b QT IR Ol .;\ Cquatlﬂﬂs.
3 X¥ 40 3

Table for 3x-2y=13

# oo ) ¥ -1 1 3 5 7
IR / ) -8 -5 -2 1 4
Hence the point (-3, 2) is the required solu- ; Table for 2x+ 3 =13 .
tion. -
iv) 3x+5y=2, 3x+5y=8 Pl NIht 2 | 5 L 3
y 7 5 3 1 -1

Given 3x+5y=2——>(1) .
Plot the points from both tables on the
3x+5y=8—>(2) graph and then draw straight line joinin
' _ g s J g
The following tables are f0§1ned showing | all the points corresponding ta the given
the values-of x and=y satisfying both equa- equations. In the graph, the twoe lines iater-

ti_ons. = sect each other at point (5,1 ~—_
I'able for 3x+5y=2 : T B e -
X -1 0 P _2 371 4 - p— et I:U.J-'—'—' 2 “
vy V| 2-1 =1 | 4| 7127 \“" :
5 5 3 5 5
Table for 3x+5y =28
x| -l 0 | 2 [ 3 N FEs =
1 |2 |
U o5 h301% S e
5 5 5 5
Take the points of both tables on the graph

and then draw straight linc joining all the
points. Keep in mind that in the graph the | Hence the solution set is {(S,I)}. Aiis:
two lines does not intersect each other.

bV
i r=de=2

/a8
/




Review Exercise 8 :

Q1: Select the correct answer.

i) The point (5, -2) is located in:

(a) Quadrant 1

(b) Quadrant 11

(c) Quadrant 11

v (d) Quadrant IV
ii) The two coordinate axes intersect at
an angle of:

(a) 30° (b) 60°

v (¢) 90° (d) 45°
iii) The point (-3,8) is located in:
(a) Quadrant |
v (b) Quadrant II
(¢) Quadrant I11
(d) Quadrant IV
iv) The lines represented by the equations
x+y=Iland x+y=4 are:
v (a) Parallel
(b) Inclined
(c) Intersecting
(d) Perpendicular
v. The point (-6,-6) is located in:
(a) Quadrant 1
(b) Quadrant II
v (¢) Quadrant I11
(d) Quadrant IV
vi. The line x = ¢ where a is a real num-
ber is parallel to:
v (a) y-axis
(b) x-axis
(c) Both x-axis and y-axis
(d) Neither x-axis nor y-axis
vii. The point (2,11) is located in:
v (a) Quadrant [
(b) Quadrant 11
(c) Quadrant 111
(dj Quadrant [V

viii. The solution set of the lines y=2

and y =3 is:
(a) {5,3} (b) {4.0}
(c) {0,0} Y (@) {3}
ix. The line y =35 is parallel to:
(a) y-axis
v (b) x-axis

(c) Both x-axis and y-axis
(d) Neither y-axis nor x-axis

X. Solution set of simultaneous equations
y=x+l, y=2x-2

(@) x=2, y=4
V() x=3,y=4
(c) x=2,y=4
(d)x=2,y=4

Q2: Determine the x-coordinate and y-
coordinate of the following points. Also
mention the quadrant in which each
point lies.

) (2,3)
i) (4,0)

ii) (-4, 5)

Solution:

i) (2,3)
Given point (2,3)

x-coordinate is 2

y-coordinate is 3
Since in (2.3) the x-coordinate is positive
and the y-coordinate is also positive. So
the point (2,3) lies in the 1™ quadrant.
Hence x-coordinate is 2 and y-coordinate is
3 and the point (2,3) lies in the 1™ qua-
drant.
ii) (-4, 5)
Given point (-4, 5)

x-coordinate is -4

y-coordinate is 5
Since in (-4, 5) the x-coordinate is negative
and the y-coordinate is positive. So the
point (-4, 5) lies in the 2" quadrant.
Hence x-coordinate is -4 and y-coordinate
is 5 and the point (-4,5) lies in the 2" qua- -



drant.
iii) (4, 0)
Given point is (4.0)

x-coordinate is 4

y-coordinate is 0
Since in (4.0) the x-coordinate is positive
and the y-coordinate is zero. So the point
(4.0) lies on x-axis.
Hence y-coordinate is 4 and y-coordinate is
0 and the point (4.0) lies on x-axis.

Q5: By joining the points O(0,0), A(5,0),
B(5.5) and C(0,5), draw a square.

Q3: Draw a triangle ABC by joining the
points A(-2,3), B(4,2), C(1,-3).

Solution:

Given points are A(-2,3), B(4,2) and C(!.-
3). Their graph is a triangle.

¥

i%

A1)
o »“jmw
S p- \\/v * X
AT ¥ (il-1

y

Q4: Praw a parallelogram by joining
the points O(0,0), A(1,4), B(4,2) and
C(3.-2).

Solution:
Given points are O(0,0). A(1.4). B(4.2)
and C(3.-2). Their graph is a parallelo-
gram.

.

ALl.4)

e A G

13(4.2)

(L
i

o0 §

C{3.-2)

Soluation:

Given points are O(0,0), A(3,0). B(5.3).
C(0,5). Their graph is a square.
AY
Cr0.5) B(3.3)
3
Vg — ,.f(‘ 3 X
A(S.0)

vy
QO6: Dian a rectangle by joining the
points A(-6,5), B(5,-5), C(5,8) & D(-6, -8)

Solution:
Given points are A(-6,5), B(5,-5), C(5,8),
D(-6.-8). Their graph is a rectangle.

&Y
Cls.8)

Mﬁ,ij% 5
X 4 / n D

6
Rectangle
-5 B(5.-5)
D{-H.-8)
v
Q7: Draw the graph of the equation .

x+yp=4d.

Solution:
Giventhat x+ y=4
=D y=d-x->()

Put x =1

= y=4—(-1)

=4+1=5

Put x=0

= y=4-0=4
Put x=1

= y=4-1=3
Put x=2

= y=4-2=2



Put x=3 then y=4-3=1
Put x=4 then y=4-4=0
The table is under:

X -1 0 ]

[NOR 1 iV
=

¥ 3 4 3

The graph of x+ y=41is:

g e {li3n)

i ® (i34

&5

o D{-4.-2)

= [ BRREET]

Think:

Q10: Solve the following system of equ-
ations graphically, x+ y=2, x-y=4

< e »
-fi
Y
Q8: Draw the graph of y =3.
Solution:
Given y=3

Since y is constant function and its graph
will be parallel to x-axis, this type of line is
called horizontal line which intersects y-
axisat y=3.

F 3

v

Q9: Draw a graph from the following
table by using a suitable scale.

x|-314]3]41310]-3]0
5|13|[4]2|4]l4]0]0

Solution: The graph of the given table can
be shown in dots.

Solution:
Given x+ y=2 ()
x=y=4—=(2)

The tables are constructed showing the
values of x and y satisfying both equations.
Table for x+ y=2 or y=2-x

X -1 0 1 2 3 4
y 3 2 1 0 -1 -2
Table for x—y=4 or y=x—4

X -1 0 1 2 3 4

-5 -4 -3 -2 -1 0

Plot the points from both tables on the
graph and then draw straight line joining
all the points. The two lines intersect each
other at point (3,-1).

AV
x+y=2

N3

Hence the solution of equation (1} and eq-
uation (2) is the point (3,-1).

wk%




Additional MCQs of Unit 8:

Linear Graphs and their Applications

p—

AxB={(a,b):ac AnbeB} iscalled...........

(a) Cartesian product  (b) Relation (c) Function (d) Ordered pair
v Ans. (a) Cartesian product

2. Theondered Pk (8.8)=«oveiss
(a) (bea) (b) (_G)_b) (C) (_b,_a) (d) none
v Ans. (d) none

3. The two dimensional coordinate system is called........... plane.
(a) Real (b) Space (c) Cartesian (d) none
v Ans. (¢) Cartesian

4, If A=m and b=n elementsthen AxB=........... elements.

(a) m+n (b) 2™ (c) mxn (d) none
v Ans. (¢) mxn

5. Thegraphof ax+by+c=0 is...........

(a) Circle (b) Straight line  (c) Rectangle (d) none
* ¥ Ans. (b) Straight line

6. The point P(2,-3) liesin........... quadrant.
(a) lsl (b) 2nd (C) 3ld (d) 4lh
v/ Ans. (d) 4"

7. Which of the following points lies in 3 quadrant?
(a) (2,-3) (b) (-2,-3) (¢) (-2,3) (d) none
v Ans. (b) (-2, -3)

8. ax+by=c if a0 and b=0 is called linear equation in........... variables.
(a) One (b) Three (c) Two (d) nene
v Ans. (c) Two

9. The graph of y=a is........... line.
(2) Vertical (b) Horizontal (c) Straight (d) none
v Ans. (b) Horizontal

10. 9 x=0 represents....c.c.v..- line.

(a) Vertical (b) Horizontal (c) Parallel {d) none
v Ans. (a) Vertical :



