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Identify pair of real numbers as an ordered pair.
Recognize an ordered pair through different exampleg :
3) to represent a seat, located in an examination hall}g tersection of 24 row and

34 column

Describe rectangular/ Cartesian plane cons‘ wo number lines intersecting at
right angle at a point ‘O

Identify origin O and co-ordinate axes 1 and Vertical axis or x-axis and y-axis
respectively) in rectangular p]ane

Locate an ordered pair (ab) as . ical point in the rectangular plane and
recognize: '

‘b’ as the y- co-ordinated 4
Draw different geome

raw a graph from the given table of values for x and y.
Solve applied real life problems.
Interpret conversion graph as a linear graph relating to two quantities which are in
direct proportions.
Read a given graph to know one quantity corresponding to another.
Read the graph for conversion of the forms: '
€ Miles and kilometers,
€ Acres and hectares,
@ Degrees Celsius and Fahrenheit,
@ Pakistani currency and other currencies, etc.
Solve simultaneous linear equations in two variables by graphical method.




Cartesian Plane and Linear Graphs

7.1.1 Identify pair of real number as an ordered pair.
An ordered pair is a pair of two real numbers written in fix orde

within parenthesis. It helps to locate position of any object inf,
dimensional space.

7.1.2 Recognize an Ordered Pair Through Different!sé ples;

for instance, an Ordered Pair (2,3) to represent a cated
in an examination hall, at the intersection 0@3 and 3¢

column:
Let’s see the following examples in our suk

=%

ding; because of

The ordered @[ 3)
represents the posifionlof .t

olumn
student in &imaﬁon e e n Qm an

hall as 2w and 3d

column. ikewise, every |Rw

stude @5 located with
| a urtique ordered pair.
402

ﬁm\e}: has planned
Qq in a garden at m

3.2 2.3)

qual distances, then 2
6) represents the tree
located in 2Mdrow and
6 column in the
garden.

//b
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7.1.3 Describe Rectangular/Cartesian Plane Consisting of Two 3
Number Lines Intersecting at Right Angle at a Point ‘O".
The Cartesian (rectangular) coordinate system consists of two
real number lines that intersect at a right angle at a point O. These t#wo'
number lines define a flat surface called a Cartesian plane. 2 Q

= i
3
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7.14 Identify Origin ‘O’ a
Vertical axis or x-axi

dinate Axis (Horizontal and
-aXis respectively) in Rectangular

2
)
:
o

- e e T
system, the hori _ or lineis S amr ) 2 AGH RSeaE b £ 1 RESE
called the ﬁ d the vertical ftiir bl Lo

number line is called y-axis, the point niiaiaoiiotenis

ines intersect is called |

SRR

e
man= samanm
#y

the given flgure the ﬂ’ 4 ioss

ei ftal line X'Xisx-axesandthe
rtical line Y'Yis the y-axes of - P _

% riven Cartesian plane. The point
where both line meet is origin of the =~
plane thatis "O’.




GM?/ 7.1.5 Locate an Ordered pair (a,b) as a Geometrical Point in the
Rectangular Plane and recognize:

e ‘g’ as the x-coordinate (abscissa)

e ‘b’ as the y-coordinate (ordinate)

In general, any point in the Cartesian plane can be repr d
by the ordered pair (a, b), where ‘a’ is the x- co-ordinate (abscisa)
‘b’ is the y-coordinate (ordinate). T SN
To locate a point in the plane, we must know
its x-coordinate, which is its horizontal
distance from y-axis and the y-co-ordinate
which is its vertical distance from x-axis. ’
The x-axis and y-axis divide the Cartesian §
plane into four quadrants named in Ro i
numbers I, I, IIl and IV. The Cartesian planey, ®
is also known as xy-plane. :

¢ In quadrant I, both x and y-coordihates ¢ _
¢ In quadrant II, x-coordinate { tiv€ and y- co-ordinate (ordinate) is

¢ In quadrant 1V, x- e is positive and y- coordinate is negative

ie.x>0andy<

At the origin = y o the origin has coordinates (0, 0).

Procedure of Graphing a Point in the Cartesian Plane (xy-Plane)
learn, how to plot a point in the Cartesian plane through

xample. 3 o

lot the point (2, 3) in the xy-plane,

origin and move 2 units to the
_ of y-axis and then move 3 units up
m

x-axis as shown in the figure. We _
) reached at the point p which represents (2,3). =3

positiveie x<0and y > @
» Inquadrant III, both x 1{:1 y-'¢oordinate are negativeie. x<Oand y<0.




the quadrant in which the point lies also locate the points.

i. A(1,2) ii. B(273)
ii. C(3,0) iv. D(0-3)
Solution:
Scale: 5 small square = 1 unit
LA 2) i

Here, the abscissa is 1 unit and ordinate is 2 :
unit, since x > 0 and y > 0, so, the given point
lies in the quadrant I. Fr
i. B (-2, 3)

Here, the abscissa -2 and ordinate in 3. In ¢
x< 0and y >0, 50, the given point lies in th
quadrant II. N
Here, the abscissa is 3 unit‘ and ordinate umt therefore the pemt C
lies on the x-axis, i.e. righ 11

e |
Zeiin rmmranend
1 1)

iv. D(0, -3)
Here, the abscissa is 0 «h dinate is -3 units, therefore the point
lo

D lies on the y-axis, i.e. e origin.
ical Shapes (hne segment trlangle

7.1.6 Draw Differe 1€
and rectan i,
In th classes we have studied —*

about thg conts t of several geometrical *
s, apdYalso studied how to draw them
ing,to the given information. Now we
w different geometrical shapes on the *
{'paper by using the given points.
Draw a line segment AB whose ends
are A(1,1) and B(6,5).

Scale: 5 small squares = 1 unit
First we locate the points of line on the graph paper then we join
them to obtain the line segment AB as shown in the figure.



2] Draw a triangle ABC whose vertices are A (-2,1),
B(1,5) and C(4, 2).

Scale: 5 small squares =1 unit i
First, we plot the points A, B, and C
on the graph paper. Then we join
them to get the AABC as shown in
figure.

are A (5,1), B (-5,4), C

Draw a rectangle ABCD whose
(5,4)and D (5, 1). O

Scale: 5 small squares=1uhit.
Plot the points A | ) i%_:f:::!:s:_; E ﬁ '
IS e

B (5, 4), qs,:g& | g
on the graph Fa‘ﬂ 3 '-‘2!: ok Ed) i

Join the points B, B to :'m!! r'.,:i : i
BN A Vs Dto Aonthe = j:‘Ef 2 :: i
graph/pap ich results 3_;# 535 i B EE

ABCD r gle.

e

i
i

e
H

I

+
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ction of table for pairs of values satisfying a linear

ioh in two variables
gan be explained with the help of below example:

1} Let x+y=5 be a linear equation in two variables x and y
respectively. Construct the table for some values of x and y.
Given that x+y=5, which can be written as: y=5-x
Now prepare the table, put the values of x and get their
corresponding values of y.

x |3 -2 |10 |1 |2 |3

5 |4 |8 |2




Exercise 7.1

1. Determine x and y co-ordinate in the following points:

i A(-2,2) ii. B(5, -1) iii. C(4, 0)

iv. D(-5, -6) v.E(3, 4) vi. F(-V8, V8) ’
2. Mention the quadrant in which each of the following point lies. Qs

i A@R-) ii.  B(3,3) i C(Z\f_ 2,-2V2)

iv. D(-2,-4) V. E(5, 4) vi. F(— =
3. Plot the following points A, B, Cand D in the xy—pl

i A(21),B(3,2), C(-3,4), D(-4, -5) %

ii. AQ2,0),B(0,2), CG,-3),D(3,3) l
iii. A0, 0), B(-3, -3), C(5, -6), D(-6, 5) __
Al 6)

4. Draw a line segment AB by joining the poin ,6) and B (-6, 8).
5. Draw a triangle ABC by joining the peints'A(-1,4), B(-3,-6) and C(3,-2).
6. Draw a rectangle ABCD by joining the points A(0, -1), B(4, -3), C(8, 5) and

e e

D(, 7).
7. Draw a square OABC by joini ts O(0, 0), A(5, 0), B(5, 5) and C(0,
5).
8. Draw a parallelogram hose vertices are O(0, 0), A(3, -4), B(1, -7)
and C(-2, -3).
9. Construct the tab e values of x and y of the following linear
equations.
ix+y-2= iil. 2x-y-2=4
o b . .2 _
iii. 2 | =0 iv. 5(x—2y)=—2
718 the Pairs of Points to Obtain the Graph of Given
pression

\ Suppose the linear equation y=2x consist of two variables. Here x

% is called independent variable and y is called the dependent variable.
Because the value of y depends on the value of x.

To create a graph of the given equation we construct a table of
values for x and y, and then plot these ordered pairs on the coordinate
plane. Two points are enough to determine a line. However, it's always a
good idea to plot more than two points to avoid possible errors.



X

0

1

2

3

4

y

0

2

4

6

8

By continue adding ordered pairs (x,y) in the graph wheres
value is the twice of the x-value. Then we draw a line through
points to show all of the points that are on the line. The a

each end of the graph indicate that the line continues endléssls

both directions. The resulting graph will look like as s

given figure.

7.1.9 Choose an A

ange of each variable.

and easy t

ik
:

priate Scale to Draw a Graph
chosen in such a way that data are easy to plot
. To determine the numerical value for each grid unit

that bestfits the
w the graph of an equation we choose a scale e.g. 1 small

gth represents 1 unit or 2 small squares represent 1 unit etc.

Tbis selected by keeping in mind the size of the paper. Some time the

same scale is used for both x and y coordinates and some time we use

different scales for x and y coordinate depending on the value of

coordinates.



LINEAR GRAPH AND
THEIR APPLICATION

7.1.10 Draw the Graph of:
An equation of the form y=c¢

L

¢ An equation of the form x=a
* An equation of the form y=mx
L ]

An equation of the form y=mx + ¢

71.10(i) To Draw the Graph of the Equation of the Fy
Draw the graph of y=4.

Scale: 5 small squares = 1 unit

Solution: ~ Construct table for drawing graph.
x [-3|2|-1|0(1]|2]3]...
y |44 |2 [a]a]a]a

Graph of the equation y=4 is sho

4 01

in the figure.

71.10(ii)) To Drawt

™

f the equation x=-3

ares = 1 unit

3 |5 |5

o |1 |2

% Graph of the equation is shown in = |
\ the figure. |

sErx
:

cem el

h’of the Equation of the Form x=a




=)
y 7.1.10(iii) To Draw a Graph of the Equation of the Form y=mx
In the equation y=mx, the value of y (or its y-coordinate) is
the multiple of m and the value of x, where m is constant real

number.
If y=2x, find the value of ‘m” and draw its graph. :

Sl Semallsquare=turit [N
Construct table for drawing graph. s G54

x |2 |1 ]Jo |1 |2
y |4 |2 |0 |2 |4

7.1.10(iv) To Draw the G&he Equatlon of the Form
-mx+c
eq lation y=mx+c, where m and c are any real
Slope of the line and ¢ =y-intercept of a line.
-of equation y = -2x+3.

le: 3 sl squares =1 unit EHERCM N
Method:  Construct table for drawing graph. e e

@-2-10123
\%y?SBl—l-S

7.1.11 To Draw a Graph from the Given Table of (discrete) values.
In order to draw a graph from a given table of (discrete) values,
the values of x and y are combined in the form of the points which
are then plotted on the graph paper.



Draw the graph of the values of the points given in the table
below.

o 1 |2 3 4
y |-1 |2 |5 |8

Method:  From the given table, we have, A(1, -1), B(2,2), C(3, 5) and D(¢ 4%
so, we plot the graph on the graph paper.
Scale: 5 small squares = 1 unit

i o

Linear equétions can be used to model a number of real-life

problems, likevh

distan‘ce& icyclist will travel given steady rate of pedaling.
Graphing these relationships on a coordinate plane can often help
yo@bout the problem and their solution.

Fhe weight (y) in kg and age (x) in years of a :-;-' T 8t Ar_‘
person expressed by the equation y=2x+3, ~JT- T
% draw the age weight graph of the equation. 91 /&%
_ : o s sx
x(age) 1|2 | 3 | &£ |8 | E }:' 7 REEER AEN
yweigh) [ 5 | 7 | 9 [11]13 G At




Lol

S.No | Equation y-coordinates
0 |, 1,
3
@ | __2 1 |
K= Ey’ _3_
5 2
(i) |2x#F4y=8 |0 ?
K n
4
i 2x+y=6 1
0
| &=y=2 0
1 ?
\té?s’(ﬁ) x-3y=6 |3 ?
-1

Exercise 7.2 @ _

values: x +y =6

Construct a table for the equation given below, satisfying the pair.of
Draw the graph from the table given below, using suitable S‘CQ

X 0 -1 4 -4
y 2 4 5 5 _.‘Q’“
Plot the graph of:
iy=3 i, x=3
iv. y=2x+y v. x=35 Vi =2x

Find the missing coordinates in the table

The weight (y)in kg and age (x) in years of a person expressed by the
equation y=2x. Draw the Age - Weight graph.




Ayesha can drive a two-wheeler continuously at the speed of
20km/hour. Construct a distance-time graph for this situation. Through
the linear graph calculate:

a) The time taken by Ayesha to ride 100km.

b) The total distance covered by Ayesha in 3 hours. ’

7.2 Conversion Graphs
7.21 Interpret conversion graph as a linear graph relating to tw

ities
which are in direct proportions
Here we consider the conversion graph as a li @ aph of two

quantities which are related in direct proportion.
We demonstrate the ordered pairs which lies q ?
equation y = x- 5, are calculated values given below

graph of the
able:

X 0 1 2 5
G,y | 0,5 | 1,4 | (©,0)

he given linear equation in which for
alue there is propartional change in

7.2.2 Read a Given Graph to Know One Quantity Corresponding
to Another:
Consider the linear equation y =x -5
For the given values of x we can read the corresponding value of y with
the helpof: y=x-5 |

&



For the given values of y we can read the corresponding value of
x, by converting the equation y=x - 5 to the equationx =y + 5 and draw
the corresponding conversion graph. In the conversion graph we
express x in term of y as given below: x =y +5

¥ 5 |4 |3 |2 |4 Jo Q
x 0 1 2 3 4 5 Q‘
W% | (50 (41|32 (23,405 ?\

The conversion graph of x.r.t. y is drawn on the gra'p

O
t _i.ﬁ%

.y

i\ Hi oy 7 = maw

,.,",_,‘{‘
&
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i i [ "

' ik AEHE SR
7.2.3 Read the ﬂh‘ conversion of the forms:

¢ Miles and kilonteters

- ency and other currencies, etc.
both quantities are in a relation either is increasing or

%asing, then the graph of the relation will be the straight line
\s owing the levels of both quantities indicated by co-ordinate axes.
" Read the Graph for Conversion of Miles and Kilometers

Let us discuss the graph of the form of miles and kilometers, both
are the units of the distance. If the distance in miles indicated along x-

axis and the distance in kilometers along y-axis. Let’s see the following
examples.




T
P
\{‘;‘m

Read the following conversion graph between miles and
kilometer to approximately convert:

i) 2 miles to kilometers

ii) 5 miles to kilometers

iii) 3 kilometers to miles .

iv) 7 kilometers to miles
By using given scales.
Conversion graph between miles and kilometer O E

Scale: 5 small squares = 1 mile along x-axis
5 small squares = 1 kilometer along y-axis @

J

Solution:
i) 2 miledygo kilometers
By \%tﬁe above graph as per given scale we can see
25 3.20 kilometers

ii s to kilometers
eading the above graph as per given scale we can see
5mi

\h iles =8 kilometers
% i) 3 kilometer to miles
By reading the above graph as per given scale we can see
3 kilometers = 1.8 miles |
iv) 7 kilometer to miles
By reading the above graph as per given scale we can see
7 kilometers =4.20



Read the Conversion of Hectares into Acres:
Let us discuss the graph of the form of Hectares and Acres, both are the
units of land area. If the distance in Hectares indicated along x-axis and
the distance in Acres along y-axis. Let’s see the following examples
Example:  Read the following conversion graph between I—Ie
and Acres to approximately convert:

i) 2 hectares to acres

it) 6 hectares to acres ?\
iil) 10 acres to hectares
iv) 8 acres to hectares

By using given scales. @

Conversion graph between hectares and acres
Scale: 5 small squares =1 hectares along x-axis

2 small squares =1 acres along y-axis

| )

il

L
X

G

Solution:
ctares to acres
\ y reading the above graph as per given scale we can see

) " 2 hectares =5 acres

ii) 6 hectares to acres
By reading the above graph as per given scale we can see
6 hectares =15 acres

iii) 10 acres to hectares
By reading the above graph as per given scale we can see
10 hectares =4 acres

L/




LINEAR GRAPH AND
THEIR APPLICATION

iv) 8 acres to hectares
By reading the above graph as per given scale we can see
8 kilometers =3.20

(iii) Read the Conversion graph of Degrees Celsius into Deg
Fahrenheit:
Let us discuss the graph of the form of Celsius and Fahrenheit; @
the units of temperature. If the temperature in Celsius indigated"s
x-axis and the temperature in Fahrenheit along y-axi -
following examples.
Example:  Read the following conversion grap
Fahrenheit to approximately convert:

i) 19 Celsius to Fahrenheit
ii) 3¢ Celsius to Fahrenheit
iii) 36° Fahrenheit to Celsius O
iv) 37¢ Fahrenheit to Celsius

By using given scales,
Conversion graph between Celsiu
Scale: 5 small squares =1 Celsi _

5 small squares =1 Fe it along y-axis

\
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Solution:
i) 1¢ Celsius to Fahrenheit
By reading the above graph as per given scale we can see
1 Celsius = 33.8° Fahrenheit




ii) 3¢ Celsius to Fahrenheit
By reading the above graph as per given scale we can see
3o Celsius = 37 4¢ Fahrenheit
iii) 36° Fahrenheit to Celsius
By reading the above graph as per given scale we can see Q
360 Fahrenheit = 2.20 Celsius Q~
iv) 37° Fahrenheit to Celsius
By reading the above graph as per given scale we can see

37¢ Fahrenheit = 2.8° Celsius
(iv) Read the Currency Conversion Graph:
Example1: Read the following conversion g@s dollar ($) and

Pakistani rupees (Rs) to approximately convert:
i) 2US$toRs

i) 5US$ toRs
iii) 360 Rs to US $

<)
iv) 720 Rs to US $
3
g
‘.

By using given scales.
Conversion graph between US de

i3

\|

Solution:
i) 2US$toRs
’:)) By reading the above graph as per given scale we can see

2% ~Rs. 240

L/
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ii) 5US$toRs
By reading the above graph as per given scale we can see
5% =Rs. 600

iii) 360 Rs to US §
By reading the above graph as per given scale we can see

Rs. 720 =6$

Rs. 360 = 3%
iv) 720 Rsto US § Q‘
By reading the above graph as per given scale we can see ?\

graphical method
We have already studied the solution=ef two linear equations with
two variables algebraically. Now in thig section we will find the solution
of the two linear equations in twdé Va es graphically. The point of

intersection of these two straight lines is the solution of these equations.
ind t o : ally for the given equations.

y=3x... 3)
y=x5 ... (4)
epare separate tables for each linear equation

for the equation (3) is given below:

x |-1]0 [1 |2 [3 |4

y [4 |3 [2 11 [0 [a

x |1 10 |1 |2 [3 |4
y |6 |5 |4 |3 |21




Now draw the straight lines by using the Hufia e
points of both the tables. fEgd, SEEa S HEE
We see that graph of the given equations s e 5
are straight lines /1 and », which meets at R e
the point (4, -1), i.e, k intersect I at the N
point (4,-1). b sEdacH
Thus, solution Set is {(4,1)}. PR IRE
HHT b
y=2x+4
and y=2x-2
Solution:  The given equations under:
y=2x+4 a@l)
and y=2x-2 2)
Now make the separa sets for each linear equation.
) table is given below:
T 1 2 3 +
Yy . 6 3 10 12
Far equation (2) table is given below:
X -1 0 1 2 3 4
-4 -2 0 2 4 6
v locate these points for both the
tions on the same graphand then ~— |, =
make two lines by joining the pointsof L | 33
the two equations. EEiisbes
We can see that straight lines are =~
obtained from these equations which
have no common point. It means these
lines don’t intersect at any point hence i *
its solution set is empty.
Thus, solution set is { }.




appr0x1mately convert:
i) 1 miles to kilometers
ii) 3 miles to kilometers
iii) 2 kilometers to miles
iv) 8 kilometers to miles
By using given scales.
Conversion graph between miles and kilometer
Scale: 5small squares = 1 mile along x-axis
5 small squares = 1 kilometer along y-axis

2. Read the given conversion graph bety

approximately convert: = A
i) 2 hectares to acres g5 RN e R i

ii) 5 hectares to actes
iii) 5 acres to hectares«

iv) 15 acres to hectates PR genninaing
By using given scale ‘
Conversion graph betwg@enshedtares and acres :

BE PRI 4

- ) -+ 54 -
P . B o 8 G N .
- |

—& 1T

Scale: 5small squareg = T'heetares along x-axis -
2 small squares 51 acres along y-axis 4

RNk ¥ £

approx convert:

© Celsius to Fahrenheit
é 1.80° Celsius to Fahrenheit
iii) 320 Fahrenheit to Celsius
% iv) 36.4° Fahrenheit to Celsius
By using given scales,

Conversion graph between Celsius and '
Fahrenheit

Scale: 5 small squares =1 Celsius along x-axis

5 small squares =1 Fahrenheit along y-axis

conversion graph between Celsius and Fahrenheit to

.':{"‘_’1 TH 1A : TR
et L e
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UNIT-7

LINEAR GRAPH AND
THEIR AFPLICATION

4. Read the given conversion graph Saudi Riyal and Palostam rupees (Rs) to

approximately convert:
i) 3Saudiriyal to Rs Fis L o e
ii) 5.2 Saudi riyal to Rs
iii) 150 Rs to Saudi riyal et
iv) 78 Rs to Saudi riyal e ey
By using given scales. g

Conversion graph between Saudi Riyal to ~F

Pakistani rupees (Rs) &

Scale: 5small squares =1 Saudiriyal along x-axis g e 5 41gs

5 small squares = 30 Rs along y-axis

5. Solve the following simultaneous equations %ﬂhical method.

i.3x-11 = y; x-3y=9 y =4;2x - 1=5y
iii. 2x =y + 5; x=2y+1 O iv. y=3x - 5; x+y=11

vi. 2x+2=y; y=x - 1

viii. 3x = 5y-2; 3x+5y=8

x. 3x -2y = 13; 2x+3y=13



S

% The co-ordinate axes are mutually
\ (a) Perpendicular (b) Parallel

Review Exercise 7

True and false question
Read the following sentences carefully and encircle T or F whichever
(i)  The Cartesian plane is also called xy-plane.

(i)  In?2nd quadrant both x and y coordinates are positive. ‘

(iii)  The point (1, -2) lies in 1% quadrant. §/
(iv)  The (-3, —4) lies in the 4th quadrant. /F
Tick (V) the correct answer in the following: O
(i)  The point (-3, —4) is located in

(a) 1st quadrant (b) 2nd quadrant

(c) 31 quadrant (d) 4th quadgant
(ii) The two coordinates axes intersec #le of

(a) 45" (b) 9

(c) 180°
(iii)  The line y = 4 is parallel to
 (a) x-axis i
(c) Both axes ) None
(iv)  The line x=-5is parallel to
| (a) x-axis (b) y-axis
(c) Both (d) None

(v)  The l&% a point on x-axis

(@) (= (b) (0, -5)
@0) () G, 0)

e solution set of the line x=2 and x=5
Q (b) {2, 5)

) {(0. 5)} (CVRT

(c) Intersecting at 30° (d) Intersecting at 45



An ordered pair represents the position of a point in the Cartesian plane.

»  The 2-dimensional Cartesian co-ordinate system is defined by t
perpendicular lines i.e. x-axis and y-axis. Both the axes intersec
other at the specific point i.e., called origin (0, 0).

@  Plane is divided into four quadrants by the axes.

#  The Cartesian plane is also known as xy-plane. Y

#  Inquadrant 1, both x and y-coordinates are positive i. dy>0.

®  In quadrant II, x- co-ordinate (abscissa) is negativeya co-ordinate
(ordinate) is positive i.e., x < 0 and y > 0.

»  Inquadrant I, both x and y- co-ordinate are hegative i.e., x<0 and y<0.

%  Inquadrant IV, x- co-ordinate is positive. “ordinate is negative

ie.x>0andy<0.
@ Atthe origin x = y =0, so the origi

In general, any point in the Cartes
ordered pair (g, b), where * a»%

y co-crdinate (ord'inate

as cootdinates (0, 0).
lane can be repre&ented by the

¢

Graphofy-c:sp i
Graph of y = mx



