. Find the equatmn of the line jommg (1, 2) and
(2, 4). For points on thls line with consecutive
~ natural numbers 3, 4, 5, ... asxceordmates, what
is the sequance ofy coommates?

On the line joining (1, 2)and (2,4), as the X coordmate
changes2—1=1 theycoordmate changes4—-2=2.

That means the Chaﬂge Iny coordmate |s 2 times the
-change in x coordinate. ' . Y

Taking any pomt (xX,y)on this Iin'e, the c,ha‘n“ge iny from
- (1,2) =2 x change inx. - ‘ SANES
SYy=-2=2x-1) - | |

L Yy—2= 2x 2 - RN

OF 2X —y — 2 +2= 0 e



3.

of 2% =¥ = 0. This is the eguation o the fine
In(1,2)and (2, 4), change in the coordinates

- 271"’i
|n(1.2)ﬂnd(2-4)Ch8ngnhlﬂueyconwﬁnawm
_—4“272

When x changes 1,y changes ».
That means on this line, when y coordinates of the
points are conseculive natural numbers [ike 1,2, 3,

4, ... 1he y coordinates are consecutive even numbers
\ike 2- 41 Gv 8, suse

Find the equation of the line joining (-1, 3) and
(2, 5). Prove that if the point (%, y) is on this line,
so is the point (x + 3, y + 2).

On the line joining (1, 3) and (2, 5) as the x coordi-
nate changes 2 — (1) = 3, the y coordinate changes
5—3=2. '
So the change iny is -%—part of the change in x.

Taking any point (x, y) on this line, the change in y from

(1,3) = % x change in x

L y—3=%(x--1)
3(y — 3) = 2(x + 1)
3y-9=2x+2

2X—=3y+2+9=0
2x — 3y + 11 = 0. This is the equation of the line.

Taking any point (x, y) on this line as x changes 3,
change in y is 2. Then corresponding to x + 3, it is
y + 2. So the point (x + 3,y + 2) is also a point on
that line.

Prove that whatever number we take as x, the point
(x, 2x + 3) is a point on the line joining (-1, 1) and
(2, 7). | | .
On the line joining (—1, 1) and (2, 7) as the x coordinate
changes 2 — (—1) = 3, the y coordinate changes
7-1=6.

So the change iny is —g-z 2 times the change in Xx.

Taking any point (x, ), on this line, the change in y from
(—=1,1) = 2 x change in X.

Vy—1=2x (x——1)=2X+1)=2x+2

y=2x+3 | A

That means taking any number as x coordinate on this
_ line, the y coordinate is 2x + 3.

So (x, 2x + 3) is also a point on that line. |



4. In the picture below, the x coordinate of a point on
the slanted line is 3.

N

12 7)

0
i) Whatisitsy coordinate?
i) What is the slope of the line?
iii) Write the equation of thé line.
) LetA(1,0)and B(3,y). The perpendlcular from B
crosses the x axis at C.

Y
A
3(3, y)
\60“ X
0 A(1,0) - (3 0

X coordmate of C = x coordinate of B = 3.
y coordinate of C = y coordinate of A= 0
Coordinates of C = (3, 0)

AC=3-1]=[2] =2

In AABC, /B = 180 — (60 + 90) = 180 — 150 = 30°
Since the angles of AABC are 30°, 60° and 90°, sides
opposite these angles are in the ratio1; /3 : 2

Since AC = 2, BC = 2./3.



Since BC = 2./3, y coordinate of B =23

(il) Slope of the line = Y2=Y1 _2¥3-0 2J_ _f3
X =X 3-1

(iii) Let (x, y) be a point on this line. Then the slope of the
line containing (1, 0) and (x, y) and the slope of the

“line containing (1, 0) and (3, 2/3) will be the same.
Slope of the line containing (1, 0) and (x, y)

<

J

Since this slope is equal to /3, L1 = i;—
y=+/3(x-1) _
y = /3x—+/3 . This i the equation of the line.

and y coordinates is zero.
. /FY , .
Pt

A
=<y

X' TEet 0

A-2,-2) vy B |

x coordinate of B = x coordinate of C = 2
y coordinate of B =y coordinate of A = =2
(2,-2)

In the same way coordinate of D = (-2, 2)

Coordinates of B =

Slope of the line containing B and D
_2-(-2)_2+2_4 __,
. —-2-2 -4 -4
Let (x, y) be a point on the line BD.
Then slope of the line containing (x, y) and (2, —2) is
also —1. '

2=y _ -
T_hatlS X 1
=12-x)=-2-y
—2+X==2—-Y

—2+x+2+y 0, x+y=0
' That means the sum of the x coordmate and y coor-
dinate is zero.

1=0_y_ |
X—1

In the picture here, ABCD is a square. Prove that
for any point on the diagonal BD, the sum of the x

6. Prove that for any point on the line intersectjng

tho axes In the plcture, the sum of the x ang

y coordinates Is 3.
Y
A

0.3

‘I - \x
: x 5 NG

Yl
Slope of the line containing (0, 3) and (3, 0)
- _0-3_-3 i
~3-0 3 =

Let (x, y) be a point on this line. Then slope of the line

. containing (0, 3) and (x, y) is also —1.

y-3_- :
x-0 1
-1X)=1(y-3) : ~

—Xx=y-3, -Xx-y+3=0
X+y-3=0,x+y=3 7
That means the sum of the x and y coordinate is 3.

. Find the equation of the circle with centre at the

origin and radius 5. Write the coordinates of eight

~ points on this circle.

Centre of the circle = (0,0)
Radius = 5 . Y

LY"

Taking any point (x, y) on the circle, the distance be-

- tween (x, y) and the centre of the circle is the radius of

the circle. o
Distance between (x, y) and the origin (0, 0)
= \/(x < 0)2 + (y — 0)2 = \IXZ +'y2
. JX+y? =5 (radius =5)
LR+yE=5 -



" or X +Y?=25.This is the e
points where the circle Crosse
points where the cirgle Cross
fOA=3,0P=5

since 3, 4, 5 is a Pythagoreg
Goordinates of P = (3, 4
Coordinates of Q@ = (3, —4)
Ceordinates of R = (-3, 4)
Coordinates of § = (-3, —4)

S the x axig = (5,0), (-5, 0)

Esthe y axjs — (0, 5), (0, -5)

n triplet, AP = 4

the line joining (0, 1) ang 2, 3)
X*+Y*=2X =4y + 3 = 0, Find the
points where this circle cuts the y axjs
LetAQ, 1) and B(2, 3) be the )

- endpoints of the diameter -
of the circle. B(2,3)
The centre of the circle
is the midpoint P of AB,

-Coordinates of P
=(0+2 1+3) .
2’2 AQ,1)

=(4)-02 o

Radius of the circle, AP = /(x, —x,)? +Y -y,

=\/(1—0)2+(2—11)_2 |
=P +17 = \ix1=42

Let (x, y) be any point on the circle. The square' of the
| distance between (x, y) and the centre of the circle (1, 2)
= square of the radius. '
L x=1R e+ y—27 = (V2
X=2X+14+y2—4y+4=2
X¥+y?—2x—4y+14+4-2=0
X4y —-2x—4y+3=0
This is the equation of the circle.

Let this circle cut the y axis at (0, b). (x coordinate on |

~ the y axis is 0) o

In the equation of the circle, putx =0and y = b.
0+b2—0—4b+3=0 '
ieb2~4b+3=0
ie(b-1)(b-3)=0-..b=10r3

~.Coordinates of the points where this circle cuts the
Y axis = (0, 1) and (0, 3) '

Quation of the circle, What is the equat

- Coordinates of P = (% 2+TUJ =(21)

e?
jon of the circle shown her

Y
A

0,2)

p

0 . ) i ¥ (4. ﬂ)
7 !

; v | ,
Given that the circle cuts the y axis at the point A(0,2)

_ and cuts the x axis at the point B(4,0). Since the axis

are perpendicular to each other, ZYOX = 90°.

r

We have learnt that angle in a semicircle is a right

~.angle. So AB is the diameter of the circle. Its midpoint

P is the centre of the circle.

¥

~ Radius of the circle,

. AP= \/(2—0)%,(1'_2)2"

=P+ =VATi=\B

Let (x, y) be any point on the circle.

The square.of the distance between (x; y) and the centre
(2, 1) of the circle = square of the radius.

v x=22+ y— 12 = (VB)
x2-?4x+4+y7—2y+'1. =5

X4y —4Xx—-2y+4+1-5=0
orx?+y?*—4x—-2y =0

This is the equation of the circle.



