UNIT 8 :

Co-ordinate

Co-ordinate Geometry

26.1| INTRODUCTION

Co-ordinate Geometry is the branch of mathematics in which a pair of two numbers, called
co-ordinates, is used to represent the position of a point with respect to two mutually
perpendicular number lines called co-ordinate axes.

The location of points comes under the heading co-erdinate and their relations, with
respect to different figures, come under the heading geometry.
- Together, the location of the points and their relationship with different geometrical
figures is called Co-ordinate Geometry.

26.2| DEPENDENT AND INDEPENDENT VARIABLES

In linear equations of the form : 3x + 4y =5, x-3y+ 8 =0, y=mx + ¢, x = 5y - 8§, etc,,
the letters ‘x’ and ‘y’ are called variables.

1. If a linear equation in x and y is expressed with y as the subject of formula (equation);
y is called the dependent variable and x is called the independent variable. In each of
the following equations; y is dependent variable and x is independent variable.

(i) y=3x-6 (ii)y=5-% (i) y=2 GBx=5) +7

2. If a linear equation in x and y is expressed with x as the subject of formula (equation);
x is called the dependent variable and y is called the independent variable. In each of
the following equations; x is the dependent variable and y is the independent variable.

2y

() x=5y+7 (i) x=5 Gy +8-10 (i) x=7- —

In equation y = 4x + 9; the value of y depends on the value of x, so y is said to be
dependent variable and x is said to be independent variable.

In the same way, in equation x = 3y — 5; the value of x depends on the value of y, so x
is said to be dependent variable and y is said to be independent variable.

o Express the equation 4x — 5y + 20 = 0 in the form so that :
(i) x is dependent variable and y is independent variable.
(ii) y is dependent variable and x is independent variable.

Solution :
(i) 4x -5y +20=0 = 4x=5y-20

:x:-i—y—s Ans.
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(i1) 4x-5y+20=0= —-5y=-4x-20
=5 5y = 4x + 20

4
= y=—-x+4 Ans.

- ORDERED PAIR ;

An ordered pair means, a pair of two objects taken in a specific order.

In relation to co-ordinate geometry, an ordered pair means, a pair of two numbers in which
~ the order is important and necessary.

Solution :
Two ordered pairs are equal
= Their first components are equal and their second components are separately equal.
@ (x,4) = (1Y)

= x=-Tandy=4 Ans.
(ii) x=-3,6)=4x+Yy)

=5 x-3=4andb6=x+Yy

= x=Tand6=T+y

or x=T7and y=-1 Ans.

. CARTESIAN PLANE

A cartesian (or a co-ordinate) plane consists of two mutually perpendicular number lines
intersecting each other at their zeros.




The adjoining figure shows a cartesian plane
consisting of two mutually perpendicular number
lines XOX’ and YOY” intersecting each other at their
zero 0.

1. The horizontal number line XOX’ is called the

x-axis.
2. The vertical number line YOY’ is called the
y-axis.

3. The point of intersection ‘O’ is called the origin
which is zero for both the axes.

The position of each point in a co-ordinate plane is determined by means of an ordered
pair (a pair of numbers) with reference to the co-ordinate axes as stated below :

(i) Starting from the origin O, measure the distance of the point along x-axis. This distance is
called x-co-ordinate or abscissa of the point.

(ii) Starting from the origin O, measure the distance of the point along the y-axis. This
distance is called the y-co-ordinate or ordinate of the point.

Thus, the co-ordinates of the point
= Position of the point with reference to co-ordinate axes.

= (abscissa, ordinate).

16| QUADRANTS AND SIGN CONVENTION

1. Quadrants :
4
As shown in the adjoining diagram, the co-ordinate i
axes divide a co-ordinate plane into four parts, which Y, m
] A FIR
are kno“.m as.quadrants. Each point in the plane is QUADRANT | QUADRANT
located either in one of the quadrants or on one of the - +) (+ +)
axes. 5
Starting from OX in the anti-clockwise direction; X% >
XOY is called the first quadrant, YOX’ is called the THIRD FOURTH
second quadrant, X’OY’ is called the third quadrant QU?_':’F_‘;‘NT QU‘?PE‘;‘NT
and Y’OX is called the fourth quadrant. ' '
Yy
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2. Sign Convention :

It is clear from the figure (given on the previous page); the co-ordinate axes divide a
plane into four quadrants. Also :
(i) in the first quadrant, XOY, the abscissa and the ordinate both are positive
(ii) in the second quadrant, X'OY, the abscissa is negative and the ordinate is positive
(iii) in the rhird quadrant, X’OY’, the abscissa and the ordinate both are negative and
(iv) in the fourth quadrant, XOY", the abscissa is positive and the ordinate is negative.

26.7| PLOTTING OF POINTS SEER Ay[ ]
f 4
© Plot the points A (4, 2), B (-5, 3), P ; |
C(-4,-5andD (5,-2). R I
' = | i [
Solution : 2 | ' - . "
On a graph paper, draw the co-ordinate axes XOX’ | =8 7=# =2 %3 f ol
and YOY’ intersecting at origin O. With proper scale, | | | ' " [ pisl-2)
mark the numbers on the two co-ordinate axes. T, 75) 4
For plotting any point; two steps are to be adopted. ||| . 118 |
e.g. to plot point A (4, 2). [ s KT ==

Step 1:

Starting from the origin O, move 4 units along the positive direction of the x-axis i.e. to the
right of the origin O.
Step 2 :

Now, from there, move 2 units up (i.e. parallel to positive direction of the y-axis) and place
a dot at the point reached. Label this point as A (4, 2).
Similarly, plot the other points B (-5 3), C (— —5) and D (5, - 2)

1. Theco-mﬁ:na&@ofﬁ:cmgin" : |

2. For a point on the x-axis, its ordinate : '-always zero and so the co-ordinates of a pomt
on x-axis is of the form (x, 0).
e.g. (7,0), 3, 0), (0, 0), (- 4, 0), (- 8, 0), etc.

3. For a point on the y-axis; its abscissa is always zero and so the co-ordinates of a point
on y-axis is of the form (0, y).
e.g. (0, 8), (0, 3), (0, 0), (0, -2), (0, -5), etc

Ay
@ A(G.6),B (3,2 and C (8, 2) are the vertices of a | |
rectangle. Plot these points on a graph paper and | , _| 7 \- SR oD
then use it to find the co-ordinates of the vertex D. | _ _ : :
Solution : 4 | |
3 | l
After plotting the given points A, B and C on a 5l B st &c
graph paper; join A with B and B with C. 5
Complete the rectangle ABCD. X 1T g B e e s e e
-4 -2 = 2 4 6 8
Yy
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Now, read the co-ordinates of D.
As is clear from the graph; D = (8, 6)

Ans.

Solution :
 05x-3=-025r = 05x+ 025x =3
— 0-75x = 3
3 3x100
= ETE - B
8-02(p+3)=3y+1 = 8-02y-06=3y+1
= 02y-3y=1+06-38
= -32y=-64=y=2

The co-ordinates of the point = (4, 2)

1. For each equation given below; name the
dependent and independent variables.

G y= %x—?
(i) x=9y + 4
i) x = 53’2"3

).y = % (6x + 5)

2. Plot the following points on the same graph
paper :

® @7 (i) 3, 6)
(iii) (0, 4) @(iv) 0, -4
™G -2) (vi) =2,5)
(vii) (-3, 0) (viii) (5, 0)
(ix) (- 4, - 3)

3. Find the values of x and y if :
N @x-1Ly+3)=44
) Gx+1,2y-7=09,-9
(iii) 5x -3y, y -3x) = (4, - 4)

4. Use the graph given alongside, to find the co-
ordinates of the point (s) satisfying the given
condition :

Ans.

(i) the abscissa is 2.
(ii) the ordinate is 0.
(iii) the ordinate is 3.
(iv) the ordinate is — 4.
(v) the abscissa is 5.
(vi) the abscissa is equal to the ordinate.
(vii) the ordinate is half of the abscissa.

AY
& A
s 5 C
o L=
4 _dA
- .
—6 s |0 > X
2
F Gi—
4-ob
_46
Y

5. State, true or false :
(i) The ordinate of a point is its x-co-ordinate.
(ii) The origin is in the first quadrant.
(iii) The y-axis is the vertical number line.
(iv) Every point is located in one of the four
quadrants.




(v) If the ordinate of a point is equal to its
abscissa; the point lies either in the first
quadrant or in the second quadrant.

(vi) The origin (0, 0) lies on the x-axis.

(vii) The point (a, b) lies on the y-axis if b=0.
6. In each of the following, find the co-ordinates
of the point whose abscissa is the solution of

the first equation and ordinate is the solution
of the second equation :

(i)3—2x=?;2y+1=10-2%y.

a_ 15-4b _ 2b-1
L R T

(ii)—32“-—1=

1 4+y
(iii) Sx - (5-x) = 5(3 —x);4—3y="3—

7. In each of the following, the co-ordinates of
the three vertices of a rectangle ABCD are
given. By plotting the given points; find, in
each case, the co-ordinates of the fourth
vertex :

(i) A (2, 0), B (8, 0) and C (8, 4).

(ii) A (4,2), B (-2, 2) and D (4, -2).
(iii) A (-4, -6), C (6,0) and D (- 4, 0)
(iv) B (10, 4), C (0, 4) and D (0, - 2).

8. A(-22),B (8 2) and C (4, — 4) are the
vertices of a parallelogram ABCD. By plotting
the given points on a graph paper; find the co-
ordinates of the fourth vertex D.

10.

11.

12.

13.

Also, from the same graph, state the co-
ordinates of the mid-points of the sides AB
and CD.

.A(-2,4),C (4, 10) and D (- 2, 10) are the

vertices of a square ABCD. Use the graphical
method to find the co-ordinates of the fourth
vertex B. Also, find :

(i) the co-ordinates of the mid-point of BC;

(i) the co-ordinates of the mid-point of CD
and

(iii) the co-ordinates of the point of
intersection of the diagonals of the square
ABCD.

By plotting the following points on the same
graph paper, check whether they are collinear
or not :

Plot the point A (5, — 7). From point A, draw
AM perpendicular to x-axis and AN
perpendicular to y-axis. Write the co-ordinates
of points M and N.

In square ABCD; A = (3, 4), B = (- 2, 4)
and C = (-2, -1). By plotting these points on
a graph paper, find the co-ordinates of vertex
D. Also, find the area of the square.

In rectangle OABC; point O is the origin,
OA = 10 units along x-axis and AB = 8 units.
Find the co-ordinates of vertices A, B and C.

1. x = 0 is the equation of the y-axis
as the value of ‘x’ for every point (x, y) on
the y-axis is ‘0’.

For example :
POiﬂts (0! 7)! (0, 0)! (0! _8)9
(0, 15) are all on the y-axis since for

each of these points; the value of the
abscissa, x = 0.

2. x = a is the equation of a line parallel to
~ the y-axis and at a distance of ‘a’ units
from it.

For example :
In the given figure;

{;_:_'._ 8|l GRAPHSOF x =0,y =0,x =a, y = a, etc.

.
——

A
m(——-—-b{::'
O €—ft+——30

dx+2=0
191 1 1 1
_ x=0
N-—-
111———-—_-3)m
x=6

(i) AB is parallel to the y-axis and is at a distance of ‘-5’ units from the y-axis

= equation of AB:x=~-Siex+5=0.




(ii) Equation of CD is x == 2 ie, x + 2 = 0;
(iii) Equation of EF is x = 3
(iv) Equation of GH is x = 6 and so on.
3. y = 0 is the equation of the x-axis; as the value of ‘y’ for every point (x, y) on the

x-axis is ‘0’. AY
For example : 8k
Pomm (8’ 0)$ (Os O)s (-75 0)! (15! 0), etc. are all A< & i » B
on the x-axis since for each of these points, the : | y=6
value of the ordinate, y = 0. a4k
4. y = a is the equation of a line parallel to C< vy=3 »D
x-axis and at a distance of ‘a’ units from ar
it. 1
e O I U I S R A O T R
For example : = =0
In the given figure : 2r
(i) AB is parallel to the x-axis and is at a distance of E4—H——>F
6 units from the x-axis pr=
= equation of AB : y = 6. -s;y

(ii) Equation of CD is y = 3.
(iii) Equation of EFisy = -4 ie y +4 = 0.

(6]

Solution :

(i) The graph of y = 3 is the straight line AB Ay
which is parallel to the x-axis at a distance of 1
3 units from it. 1

(ii) Since, y+ 5=0=>y=-5.
. The graph is the straight line CD which is
parallel to the x-axis at a distance of -5 units ¥
from it.

(iii) The graph of x = 4 is the straight line EF
which is parallel to the y-axis at a distance of

ITt—4+——>0
i
b
o o
e
:_,Z
S
<y

4 units from it. (o 3 »D
(iv) Since, x + 6 = 0 = x = — 6. =
. The graph of x + 6 = 0 is the straight line GH. vy

GRAPHING A LINEAR EQUATION

If the graph of an equation is a straight line, the equation is called a linear equation.
To draw the graph of a linear equation :

(i) plot a few points, which satisfy the given equation;

(ii) draw a straight line passing through these points.




Type 1 :

When the given linear equation is of the form y = mx.

Solution :

Step 1 :
Give at least three suitable values to the variable
x and find the corresponding values of y.
Letx=0,theny=-2x0=0
Letx=3,theny=-2x3=-6
letx=-2theny=-2x-2=4

Step 2 :

Make a table (as given below) for the different
pairs of the values of x and y :

Step 3 :

3. Plot the points, from the table, on a graph paper
and then draw a straight line passing through the
points plotted on the graph.

Type 2 :
When the equation is of the form y = mx + ¢; where ¢
is a rational but not zero.

Solution :
Whenx=1,y=3x1-4=-1
Whenx=3,y=3x3-4=5
When x=0,y=3x0-4=-4.
.. The table for x and y is :

The required graph (straight line) will be as drawn alongside.

Solution :

[STLV

Whenx_-.z,y='-2x2+% Sy




Whenx=-1, y=2+

W W
(S TRV SR

Whenx=0, y=0+

The table for x and y is :

The required graph (straight line) will be as
drawn alongside.

Solution : AY
A
x+2y-5=10 2 e i
=3 2y = -3x+5
—3x +5 Yy R
= y = T—
% _.=3+5 _ -\ |
Whenx =1, 7 2 =1 f‘lll_a—rlo R e SR

Whenx =5,y= — 57> =_5 i

When x=—1,y=¥=4 =

Plot the points (1, 1), (5, — 5) and (-1, 4). Now Yy B
draw the required straight line AB.

(i) To find x,, the value of x, when y =7 :

Through the point y = 7, draw a horizontal straight line which meets the line AB at
point C.

Through point C, draw a vertical line which meets the x-axis at x = — 3.
Thus, the value of x, when y = 7,is — 3 i.e. x, == 3. Ans

(ii) Through the point x = 3, draw a vertical line which meets the line AB at point D. Now,
through point D, draw a horizontal line which meets the y-axis at y = -2.

Thus, the value of y, when x = 3, is — 2 i.e. y, = = 2. Ans.




1. Draw the graph for each linear equation given
below :

i) x=3 (@) x+3=0
(i) x-5=0 iv) 2x-7=0
W y=4 (Vi) y+6=0
(vii) y-2=0 (viii) 3y + 5=0
(ix) 2y-5=0 x)y=0
xi) x=0

2. Draw the graph for each linear equation given
below :

@) y=3x (ii) y=-x
(iii) y=-2x (iv) y=x

(v) 5x+y=0 (vi) x+2y=0
(vil) 4x—-y=0 (viii) 3x +2y=0
(ix) x=-2y

3. Draw the graph for each linear equation given
below :

() y=2+3 (ii)y:%x—l
(iii) y = —x + 4 (iv)y=4x—%
(v)y=%x+% (vi) 2x -3y =4
W o x=1 y+2 P
(vii) & T —0(v1u)x—3-—5(y+l)

(X) x+5y+2=0

4. Draw the graph for each equation given
below :
i) 3x+2y=6 (ii) 2x - 5y = 10

i 2o s @x=1 =2
(iii) 2x+3y—5 (iv) g e =0
In each case, find the co-ordinates of the
points where the graph (line) drawn meets the
co-ordinate axes.

5. For each linear equation, given above, draw
the graph and then use the graph drawn (in
each case) to find the area of a triangle
enclosed by the graph and the co-ordinate
axes :

10.

11.

12.

13.

@®3x-GC-y=7
7-3-y»=-5+2x

. For each pair of linear equations given below,

draw graphs and then state, whether the lines
drawn are parallel or perpendicular to each
other.

(i) y=3x-1 @) y=x-3
y=3x+2 y=—x+5
(iii) 2x-3y=6 (iv) 3x+4y=24
g 2 o LI
> + 3 1 5 ok 3 1

. On the same graph paper, plot the graph

of y=x-2,y=2x+1 and y = 4 from
x=-4to 3.

. On the same graph paper, plot the graphs of

y=2x-1, y=2x and y = 2x + 1 from
x = -2 to x = 4. Are the graphs (lines) drawn
parallel to each other ?

. The graph of 3x + 2y = 6 meets the x = axis

at point P and the y-axis at point Q. Use the
graphical method to find the co-ordinates of
points P and Q.

Draw the graph of equation x + 2y -3 = 0.
From the graph, find :

(i) x,, the value of x, when y = 3
(ii) x,, the value of x, when y = — 2.

Draw the graph of equation 3x — 4y = 12.
Use the graph drawn to find :

(i) y,, the value of y, when x = 4
(i) y,, the value of y, when x = 0.

Draw the graph of equation % + —SX = 1. Use

the graph drawn to find :
(i) x,, the value of x, when y =10
(i) y,, the value of y, when x = 8.

Use the graphical method to show that
the straight lines given by the equations

x+y=2x—-2y=35and % +y = 0 pass
through the same point.




26.10| INCLINATION AND SLOPE

1. Inclination :
The angle which a straight line makes with the positive direction of x-axis (measured in the
anti-clockwise direction) is called inclination of the line.
The inclination of a line is usually denoted by 6 (theta).
(@ y4 (ii)

¥4 (iii)
S, y e

7 X g X \
/ I \

v

y
[Inclination, 6 = 45°] [6 = 130°] [0 = 120°]

1. For x-axis and every line Emallel to x-axis, the inclination is zero i.e. 8 = 0°.
2. For y-axis and every line parallel to y-axis, the inclination is 90° i.e. 8 = 90°.

2. Slope (gradient) :

*<

> A
L3

x4
* 1lv

If @ is the inclination of a line; the slope of the line is tan 6 and is usually denoted by
letter m.

. Slope = m = tan 6.
i.e. (i) If the inclination of a line is 30°, then 6 = 30°.

1
The slope (gradient) of the line = m = tan 30° = —=

3
(ii) If the inclination of a line is 45°, then 8 = 45°.
The gradient (slope) of the line = m = tan 45° = 1.

1. For x-axis and every line parallel to x-axis, the inclination 6 = 0°.
. Slope (m) = tan 6 = tan 0° = 0.
2 Fory—axis audemy Hn;mﬂeltoy-ax:s, the inclination 6 = 90°.
. Slope (m) = tan 90° = infinity (not defined).

26.11| Y-INTERCEPT

If a straight line meets y-axis at a point, the distance of this point from the origin is called
y-intercept and is usually denoted by c.

® (ii)

y/ 1y - Y
A

, / L x:.\ On > X :( 70 /t X
X'+ / 5 — X \B / c/
vy 1> j y
[y-intercept (c) = OA] [y-intercept = OB] [c = OC]
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[B6:12] FINDING THE SLOPE AND THE Y-INTERCEPT OF A GIVEN LINE

Steps :
1. Let the given line be ax + by + c =0
2. Make y, the subject of the equation. For this :
ax+by+c=0 = by=-ax-c
. -a ¢
=5 Y= _.’?—x_ %
3. The coefficient of x is the slope and the constant term is the y-intercept of the given line
—a

slope (m) = - and y-intercept (c) = .

Solution :

@) 2t-3y+5=0 = By=-2x-5
= 3y =2+5
2 5
= y= E X g
2
& Slope = coefficient of x = 3
5
And, y-intercept = constant term = 3 Ans.
(ii) 2y+5x=7 = 2y = —5x+7
5 7
3 = y = - Ex+ ry
..Slope = - 3 and y-intercept = 2 Ans.




Slope =0 and y-intercept = = Ans.

@) slope=-3 = m=-3
y-intercept=5 = «c¢=35
- Equationis:y = mx+c = y=-3x+5= 3x+y=5 Ans.
(i1) m=8 and c=-6
:Equaﬁonofthelineis:y:mx+ci.e.y=8x—6 Ans.
'EXERCISE 26(C)
1. In each of the following, find the inclination 5. Write the slope of the line which is :
of line AB : " (i) parallel to x-axis.
() 4 (ii) A‘\V (ii) perpendicular to x-axis.
1 (iii) parallel to y-axis.
X X vk x - (iv) perpendicular to y-axis.
B \ 6. For each of the equations given below, find
1% B the slope and the y-intercept :
y/A ¥y A x+3y+5=0 (i)3x-y-8=0
(iii) Sx =4y + 7 (iv) x=5y-4
(iii) X W) y=Tx-2 (vi)3y=17
x: Fl—x (vii) 4y +9 =0
B 7. Find the equation of the line, whose :
v (i) slope = 2 and y-intercept = 3
2. Write the inclination of a line which is : (ii) slope = 5 and y-intercept = — 8
(i) parallel to x-axis. (iii) slope = — 4 and y-intercept = 2
(ii) perpendicular to x-axis. (iv) slope = — 3 and y-intercept = — 1
(iii) parallel to y-axis. (v) slope = 0 and y-intercept = -5
(iv) perpendicular to y-axis. (vi) slope = 0 and y-intercept = 0
3. Write the slope of the line whose inclination is: 8. Draw the line 3x + 4y = 12 on a graph paper.
G 0° (i) 30° (iii) 45°  (iv) 60° From the graph paper, read the y-intercept of
4. Find the inclination of the line whose slope is: the line.
. P et 9. Draw the line 2x — 3y — 18 = 0 on a graph
@ 0 ke Gil) V3 @ 3 paper. From the graph paper, read the
@ m=0=tan6=0 y-intercept of the line.
= tan 6 = tan 0° 10. Draw the graph of line x + y = 5. Use the
=0=0° graph paper drawn to find the inclination and
.. Inclination = 0° . the y-intercept of the line.
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