| Chapter 19 COORDINATE SYSTEM
AND GRAPHS

In previous class, you have learnt the basic terminology of coordinate geometry, plotting
of points and graphs of linear equations in two variables x and y. In this chapter, we
shall strengthen these concepts and introduce how to solve graphically a pair of
simultaneous linear equations in two variables.

,\\_COO_RDlNATE SYSTEM - \J\ﬁ_‘ :

Draw two number lines X’0OX and Y'OY perpendicular
to each other (horizontal and vertical) on a graph _aﬂs_‘;‘r
paper to intersect each other at the point O. Then 2

4
(i) the horizontal line X'OX is called x-axis. Al 1
(ii) the vertical line Y'OY is called y-axis. ‘ ?/ et
(iii) X’0X and Y'OY taken together are called =1 A
coordinate axes. A E . SRR axi:f
e
(iv) the point O is called the origin. j
The configuration so formed is called acoordinate 44
system or coordinate plane.
Y"
Coordinates of a point 1 bt
A
Let P be any point in the coordinate plane. From P, ! % |
draw PM perpendicular to X’OX. Then 8liy
(i) OM is called x-coordinate or abscissa of P and 5 E
is usually denoted by x. T | Abscissa |y
-y
(ii) MP is called y-coordinate or ordinate of P and X | 1 x X
is usually denoted by y. |
(iii) x and y taken together are called coordinates of |
P. It is written as (x, y) or P(x, y). | | |
[y |
Y| |

Thus, corresponding to a point P in the coordinate plane, we get an ordered pair (x, y)
of real numbers; conversely, corresponding to every ordered pair (x, y) of real numbers,
we get a point P in the coordinate plane whose abscissa = x and ordinate = y.

For example, if the abscissa of a point P in the coordinate plane is 2 and ordinate is 3,
then coordinates of P are (2, 3). So we get the ordered pair (2, 3); conversely, corresponding
to the ordered pair (2, 3) we get a point in the coordinate plane whose abscissa is 2 and
ordinate 1s 3.
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Convention for signs of coordinates

(z) The x-coordinate (abscissa) of a point is positive if it is measured to the right of
origin and negative if it is measured to the left of origin.

(iz) The y-coordinate (ordinate) of a point is positive if it is measured above the origin
and negative if it is measured below the origin.

W

& The coordinates of the origin are (0, 0).

& For any point on x-axis, its ordinate is zero so the coordinates of any point on x-axis are
(x, 0). Thus, each of the points (3, 0), (-7, 0), (0, 0) lies on x-axis.

@ For any point on y-axis, its abscissa is zero so the coordinates of any point on y-axis are
(0, ). Thus, each of the points (0, 3), (0, —7), (0, 0) lies on y-axis.

Quadrants YA
The two axes divide the plane into four parts called N | |
uadrants Second il First
q9 g cj : quadrant | guadrant
(i) XOY is called first quadrant. (J |
Here both x and y are positive. \Cb' - = A EE
(ii) X’OY is called second quadrant. oﬁ qggzm 1 qﬁﬁﬁihm
Here x is negative and y is pnsitivebv '
(zi1) X’OY’ is called third quadrant. 0
Here both x and y are negativ& Y
(iv) Y'OX is called fourth quadrant.
- Here x is positive and y is negative.
yA
o Plot the points A (4, 1), B (-2, 1),
C (-3, —-2) and D (3, —2). Name the
figure ABCD. Find its area. : 2 A
Solution. Points A, B, C, D are marked in the < T /
& ) : | S (o 2 %X
adjoining figure. It is easy to see that / 7 /
it is a parallelogram. C K D
Area = base x height -3
= 6 units x 3 units Y'y

= 18 square units.
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GRAPHS OF LINEAR EQUATIONS

To draw the graph of a linear equation 9’ two variables x and y, proceed as
under :

(i) Make a table of values. Choose thxéewvalues of x and find the corresponding values of
y from the given linear equation VA% far as possible, take the integral values of x.

(ii) Plot these points on the graph paper (coordinate plane).
(iii) Join any two pomts by .‘\- ight line and check that the third pomt lies on it.
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Draw the graph of the equation 2x + y — 1 = 0.

-
« Solution. The given equationis 2x + y — 1 =0
It can be written as y = —-2x + 1
Whenx =0,y =-2x0+1=1; nouiad
whenx=1,y=-2x1+1=-1; BRSNS wIEARE AT
whenx=-1,y=-2x(-1)+1=3 | rj, :—'"*.'***‘L“* !
L_qg__a. _,L_‘._ hille.
ble of values 0 _ |

1 -1 3 | -0 L b L]

Plot the points A(0, 1), B(1,

C(-1, 3) on the ﬁaph m o
two points by a straight lir
graph of the s‘im__"
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m Draw the graph of the equation 3x — 2y = 5.

Solution. The given equation is 3x — 2y = 5

It can be written as

3x—5=2y0ry=3x;5
“Thenx=1,y=3>(1_5=——2=—1;
) 2
Whenx=3,y=3><3_5=i=2;
2 2
whenx=—1 p=3xcD-56 _ =8 _ 4
2 o
Table of values
X 1 3 | -1
y |—1 2 | 4

4t

9] -

<A

11

21 B(3. 2)

11

:O 1, :2 :3 - ;‘:

=1} ‘/A{L—n

b
-3

\

'}Iﬂ

Plot the points A(1,—1), B(3, 2) and C(-1,—4) on the graph paper. Join any
two points by a straight line. The graph of the given equation 1s shown
in the above figcure. Observe that the third point lies on the straight line.

PN CEM Draw the graph of the equation 2x + 3y = 7.
Solution.

The given equation is 2x + 3y = 7
It can be written as

Bry=7—2:1c'z:~ry=7—13E
Whenx=2,y=7_2x2-=-§=1;
3 3
whenx=5,y=7_?x5’==_—3_—1;
3 3
e o e 1) D
whenx__l,y- 5 - 3
Table of values
x 2 5| -1
y 1 |[-1 3

2 A2, 1)
g 2,

=Y

of 1| 2 3\»\5\A
-1 B(5, -1)

Plot the points A(2, 1), B(5, —1) and C(-1, 3) on the graph paper. Join any
two points by a straight line. The graph of the given equation is shown 1n
the above figure. Observe that the third point lies on the straight line.

@ The graph of the equation y = 0 is x-axis.

@ The graph of the equation x = 0 is y-axis.

@ The graph of the equation y = —2 is a straight line
parallel to x-axis situated at a distance 2 units below
it.

W@ The graph of the equation x = 3 is a straight line

parallel to y-axis situated at a distance 3 units to the
right of y-axis.

YA
4t A
3 4
]
4
ehilal 1%
_}l=l::l 11% _____ )"H
e e gt ‘ >
yi 44 -2 10 1 N20s/4 (5 IX
L -k1_'_ 2|
< T A T S
| y=12 | -2
1-3
44
Y'Y Y




MASTERING MATHEMATICS - VIII ‘

1. Draw the graphs of the following equations :

(i) y = 4x (i) y = —3x (iii) y = -;-x
(iv) y=2x -1 v) y=3x+1 (vi) y=5-3x
2. Draw the graphs of the following equations :
(i) y+4=0 (i) 2y—-5=0 (@i) 2y+5=0
(iv) x+4=0 vy 2x-3=0 (vi) 2x+7=0
3. Draw the graphs of the following equations : |
(i) x+2y=0 (i) 3x—-2y=9 (iif) 3x -2y =11
(iv) 2x + 3y =12 (v) x+2y+1=0 (vi) 2x — Sy =2
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SOLUTION OF A PAIR OF SIMULTANEOUS

LINEAR EQUATIONS GRAPHICALLY 4

To solve a pair of simultaneous linear 'equations in two variables x and Yy
graphically, proceed as under :

(i) Draw graph (straight line) fore.ea¢h”of the given equation on the same graph
paper.

(ii) Find the coordinates of the poimt of intersection of the two lines drawn.

(iii) The coordinates of the point of intersection of the two lines is the solution of the
given equations.

The above solution may be checked by substituting the values of x and y (obtained
above) in the given equations. |

Solve the following pair of simultaneous linear equations graphically :
2 —-y—-1=0 and x—-2y + 1= 0.

Solution. The given equations can be written as
y=2x-1 i)
and y= = : ...(i0)

Table of values for equation (i)
x 0] 2 | -1
y | -1]| 3 -3
Plot the points (0, —1), (2, 3) and

(=1, —3) on a graph paper. Join any 3l
two points by a straight line. 1

Table of values for equation (ii)
e -1 | 1| 3 b
e 0| 1| 2
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| Plot the points (=1, 0), (1, 1) and (3, 2) on the same graph paper. Join
N Latas 2 any two points by a straight line. The graphs of both the straight lines
{ are shown in the above figure.

The lines intersect at the point P(1, 1).
The solution of the given equations isx =1,y = 1.

Example 2. Solve the following pair of simultaneous linear equations graphically :
3x-y=7 and 2x+5y +1=0.

Solution. The given equations can be written as

| y=3x-"17 (1)

(1)

¥ and y =~

e -4 | -1 2

Plot the points (1, —4), (2, —1) and | Y A
(3, 2) on a graph paper. Join any two
points by a straight line.

Table of values for equation (i7)

| any two points by a strai
: graphs of both the st
shown in the adjoina :
The lines intersect at the point P(2, —1).

The solution of the given equations is x = 2, y = —-1.




MASTERING MATHEMATICS - VIII ‘

w Two number lines X’OX and Y'OY drawn horizontal and vertical respectively on a
graph paper form coordinate system. The point O is called origin. The horizontal
line X’OX is called x-axis and vertical line Y'OY is called y-axis. The lines X"OX and
Y’'OY taken together are called coordinate axes.

w From any point P in the coordinate plane, if we draw PM perpendicular to X'OX,
then

(i) OM (= x) is called x-coordinate or abscissa of P.
(i1) MP (= y) is called y-coordinate or ordinate of P.
(iii) Coordinates of P are written as (x, y) or P(x, y).

w The x-coordinate is taken positive to the right of origin and negative to the left of origin. The
y-coordinate is taken positive above the origin and negative below the origin.

w Corresponding to every point in the coordinate plane, we get a unique ordered pair
(x, y) of real numbers and converely, corresponding to every ordered pair (x, y) of
real numbers, we get a unique point in the coordinate plane.

w You learnt how to draw a straight line corresponding to a given linear equation by
making a table of values and then plotting the peints.

w You also learnt how to solve a pair of simultanéous linear equations in two variables
x and y graphically.

-'f‘-;_" I Check Your Progress Je

. Plot the points A(4, 3), B3, - 1), C(=3)
its area. . .

2. Three vertices of a square are A(2, 3), B(—3, 3) and C(-3, —2). Plot these points on a graph paper

and using these points find the coordinates of the fourth vertex. Also find the area of the square.

I
b

3. Draw the graphs of the following equations :
() 2x + 3y =12 (if) 3x — 2y =11 (iii) 2x + 5y =3
4. Draw the graphs of 2x — 3y = 6 and 2x — 3y = 3 on the same graph paper. What do you observe?
5. Solve the following simultaneous linear equations graphically : |
(i) 2x—3y=4and 3y —x =1
(i) 2x—y—-3=0andx+2y—-14=0
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