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Lecture- 17/ SAOUP OF ESTTUTONS

Introduction of Straight line & Slope of aline




Straight Lines




WHAT IS A 5T

HAIGHT LINE?

straight line

-
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Straight Lines

The shortest distance

between two points is

called straight line

Y
D

Figure: Straight Line
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Kihds of [Lines

Straight Line (& directionality)
Zigzag Line

Wavy or Curvy Line
Loopy Line

Thin Line

Thick Line

Broken Line




DIFFERENT KINDS OF A LINE !!Il_gmt

HORZONTALLINE Any I poralel o the - or e s el s clled o
forzontal e

VERTICALLINE Any I poral o fhe s o ey el s clled o el
e

OBLIOUELINE A I hich 1 ther hozontl nor el s called blige e
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Horizontal and vertical lines S o
Y v
A y=a L A L
& x > 1 M A
4 *x==b ...:..*.’. -
: b x=h
, . fe--=-
X' € = A >X X'€ >x
; O
.
—
4 v
M 4
Y’ v
If a horizontal line L is at a distance a Similarly, the equation of a vertical line
from the X-axis then ordinate of every at a distance b from the y-axis is either
point lying on the line is either a or — a X=Dborx=-D :.
Therefore, equation of the line L is either :::0

y=aory=-a. mint :.
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NOTE: PARALLEL LINES NEVER
INTERSECT TO EACH OTHER
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rerper icular lines
1 "'-'I,a

I 1 ""i-r as that intersect to form four rit
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® Two mutually perpendicular line:
ntersect each other and divide

; 1 the plane nto four parts
y -
@ Each part 1s called Quadrant
@ The Intersecting point, 1s known
as the origin
hd .
A ® The lines are called rectangular

axis



KEY POINTS S e varamon

= 1. SLOPE OF A LINE

= 2. SLOPE OF A LINE WHEN
COORDINATES OF 2 POINTS ARE GIVEN.

= 3. ANGLE BETWEEN TWO LINES

= 4 CONDITION OF PARALLEL &
PERPENDICULAR LINES

= 5.COLLINEARITY OF THREE POINTS




. U

1, Distance between the points A, ) and B, Iy s given by
A :\/U'! -1 4=




EXAMPLE 1 Find the distance bettween the points (2, -3) and (-6, 3).
SOLUTION Let A(2, - 3) and B(~6, 3) be the given points. Then,

AB=-6-2%+ B3 = (924 (3+ 3 =84 6
=64+ 36 =100=10units. S




t

EXAMPLE 2 Using the distance formula, prove that the points A(=2, 3), B(, 2) and ==
C(7, 0)are collmear,

SOLUTION We have

AB=(1+2%+(2- 3" =3+ (-1 =0 mits;
BC= (71" +(0-2° Jﬁ+-2 - J10= 10 unts;

AC=7 4+ 224 (0- 3 =%+ (-3) =80 = 3y W unts.
~. AH+BC:\/_0+2J_umta:3\/_mnta:AC.
Thus, AB + BC = AC, showing that the points A, B, C are collinear. s,

T
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SLOPE OF A STRAIGHT LINE

@®0One of the most important :
properties of a straight line =
1S 1n how 1t angles away
from the horizontal. The
concept 1s reflected in slope
of the lne.

S .




STRAIGHT LINE

Slope of a Line

If 0 1s the angle made by a
line with positive direction of
X-axIs In anticlockwise
direction, then the value of

tan 0 1s called the slope of
the line and 1s denoted by m.

Note: The slope of a line whose inclination is 90° is not defined.

TuTIORS
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EXAMPLE 1 Find the slope of a line whose inclination is
(i) 45° (ii) 60° (iii) 150°
SOLUTION Letm be the slope of the line. Then,
(i) m=tan 45°=1
(ii) m = tan 60° =+/3.

(iii) m = tan 150° = tan (180° — 30°) = — tan 30° = _T;

REMARK 1 The slope of a horizontal line is 0.
We know that the inclination of a horizontal line is (0°.
So, slope of a horizontal line ism = tan 0° = (.

REMARK 2 The slope of a vertical line is not defined.

We know that the inclination of vertical line is 90°.
So, slope of a vertical line ism = tan 90°, which is not defined.

-
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EXAMPLE 2 What is the inclination of a line whose slope is

(i) zero? (ii) positive?

(1ii) negative? (tv) not defined?

SOLUTION Let8 be the inclination of the given line. Then, m = tan 6.
(i) m=0 = tan0 =0

6 =0°

—
(1) m>=0 = tanB =0
— 6 lies between 0° and 90°

— B1is acute.
(iil) m<0 = tanB <0
—

B lies between 90° and 180°
— Bis obtuse.

Miet

GROUP OF ummmm

[~ 0°=<06 <1807]

(iv) We know that a vertical line is the only line whose slope is not
defined. And, the inclination of a vertical line is 90~

Hence, the inclin

ine whose slope is not defined, is 90°.




Slope of a line when coordinates of any two points mlut
on the line are given S o v

The slope of a line passing
through points P(x,, y,) and Q

(x5, y,) 1s given by Y

Qx )

H: y2_y1
Xy, = X

M

M = tan

CROUF OF M ETTUTIONRS




EXAMPLE 3 Find the slope of the line passing through the points
(1))(=2, 3)and (8,-5) (1)(4,-3)and(6,-3) (i)(3,-Dand(3, 2)
SOLUTION (i) Let A(-2, 3)and B(8, —5) be the given points. Then,
5-3_ 8 4 [ o —yﬂ]
5-(2 10 5 (1 %)
(ii) LetC(4, - 3)and D(6, —3) be the given points. Then,
-3-(-3) -3+3 0
Sl{lpEﬂfCD: 61 = ) :2 =)
ALUTER ThepointsC(4, -3)and D(6, —3) have the same y-coordinate.
So,CD isa line parallel to the x-axis. Hence, its slope is 0.

(i) LetP(3,-1)and Q(3, 2) be the given points. Then,
slope of PO = ¥ = %, which is not defined.

TUTIonRS
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slope of AB =
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Angle Between two
Lines




Angle between two lines !!Ilgmt

The angle 0 between the
two lines having slopes m,
and m, 1s given by

m —m
tand =+ ———= // o

[+mm, 7 o]

b
> =
—
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1. If A (-2, 1), B (2, 3) and C (-2, -4) are three points, fine the angle SAOUP OF NSTITUTIONS
between the straight lines AB and BC.

Solution:

Let the slope of the line AB and BC are m; and ms respectively.

Then,
3—-1 2
= = =1
M1 =353 =1 /2 and
_ 43 _ 7
M2 = 557 1

Let 6 be the angle between AB and BC. Then,

1o

e | =3

4
2 2

| = |
37

1+1m1me - 1

tan B = |

| l.Jl_:I:

B

+
a | =3

L
2

=0 = tan_l(%), which is the required angle.

CROUF OF M ETTUTIONRS .
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Let [y and Ly be two lines whose slopes are 1y and
respectively. Then,

(1) Ll ”LE m mlzmz
i) 4 Ly = mm=-1 3

CROUF OF SITITUTIONRS
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EXAMPLE 7 Show that the line joming the points (2, -3) and (<3, 1) 1s parallel to the
line joining the points (7, 1) and (0, 3).
soLuTioN Let A(2, -3), B(-5,1), C(7, -1) and DX(0, 3) be the given points.

Then, %IanﬂfAB-] - 3]— : _E
1, e ST A
And,slupenfCD:a - 1): ! :_i
-’ 8 7
5 slope of AB =slope of CD.
Hence, AB|| CD. .

-
miet T
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EXAMPLE 8  Shoto Hhat the [ine jointng the points (2, -5) and (<, 5) 18 perpendicular  aeeriamnos
fo the line joining the pornts (6, 3) and (1, 1),
SOLUTION Let A(2, -5), B(-2,5), C{6, 3)and L1, 1) be the given points
Letm; and 1, be the slopes of AB and CD respectively. Then,

a-(-h) 10 35
m:-t f.AB: T -
=slope o e o
-3 -2 1
M= slope of CD = W = r :5_.
g
L My=|—[x==-1 N
h g coces
Hence, AB LCD. miot 555:




Collinearity of three points !!Ilgmt

[f three points A (h, k), B (X;, ¥,) and C(X,,Y,) are such that
slope of AB = slope of BC, l.e.,

y —K _ Yo=Y, A

X=h %-Xx

or, (h )(I)(y2 ) (k yl)(X2 ) / Slope of AB = slope of BC
0 >X

then they are said to be collinear. K/'{

-
miet M
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EXAMPLE  Using slopes, shotw that the points (5, 1), (1, 1) and (11, 4) are collimenr. L
soLuTioN Let A(5, 1), B(1, -1)and C(11, 4 be the given points. Then,

(-1-1 -2 1

(1-5 -4 2

-(-) 5 1 |

1=1 ) "2

. slope of AB = slope of BC

= AB| BCand havea point Bin common

= A, B, Carecollinear.

Hence, the given points are collinear.
| migt | 3

slope of AB=

and slope of BC =
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Various forms of the equation
of a line




Various forms of the
equation of a line

CROUF OF M ETTUTIONRS .




1. GENERAL FORM
2.POINT SLOPE FORM
3. TWO POINT FORM
4. INTERCEPT FORM

GROUF OF T TuTIONRS

Mmiét



GENERAL FORM

CROUF OF M ETTUTIONRS .




| -5.11

The "General Form" of the equation of a straight line is:

Yy =mxX + D




General equation of a line !!Ilgmt

Any equation of the form Ax + By + C =0, where
A and B are simultaneously not zero, 1s called the
general equation of a line.

GROUF OF T TuTIONRS .




Point-slope form !!Ilgmt

The equation of a line having slope
m and passing through the point

(X o) 18 glven by

P (x, y)

P x 1) Slope m

]

Y=Y :m(x—xo)

GROUF OF T TuTIONRS .
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EXAWPLE 1 Find fhe equation of i passng fhrough the point (4, 3) and hoomng -~~~
lope 2
S0LUTION- W know that the equation of  Line with slope 1 and passing
frough the point (¥, ;) isgivenby
[J- ) =m(z-1;)
ere, 11=1, 3, =4and y, =3
Hence the required equation s
j-3=2r-4) i, b-y-5=0
| migt | 2




m:
EXAVPLE 2 Find fhe eguaton of o e toich ks a angleof 150" i fh s ™
ond piss g He po 3,3,

SOLUTON Here, 1= tan 50" an 100"~ &)=~ 4°=-]

Hence, te reqired equaton

E:-l 5 (J-)=3-1 & 14y-4=

I- ]
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Two-point form !!Ilgmt

The equation of a line passing through
two points (x,, y,) and (x,, y,) 1s given
by

y_Y1_§/(§:3(/11 (X_Xl) 555:

GROUF OF T TuTIONRS .




Intercept - form !!Ilgmt

"X
The equation of the line making R,-: (0, b)
intercepts @ and b on x- and y-axis
respectively 1s given by ,

X Yy I T
a b

CROUT OF S 5T TUTIONS .




| ama
1. Find the equation of a straight line whose slope = -7 and which intersects]lnt
the y-axis at a distance of 2 units from the origin. CUP OF INSTITUTIONS

Solution:

Here m = -7 and b = 2. Therefore, the equation of the straight lineisy =
MX+b=y=-7Xx+2=7x+y-2=0.

2. Find the slope and y-intercept of the straight-line 4x - 7y + 1 = 0.
Solution:

The equation of the given straight line is

dx -7y +1 =0

=7y =4x + 1

=y =4/7x + 1/7

Now, compare the above equation with the equation y = mx + b we get,

m=4/7 and b =1/7. See
0000
e is 4/7 and its y-intercept = :::.

Therefore, the slope of the gi
1/7 units.




Lecture- 21 GROUP OF ESTTONS

Normal form of the equation
of a line




Normal form !!Ilgmt

Suppose a non-vertical line 1s known
to us with following data:

(a) Length of the perpendicular

(normal) p from origin to the line.

(b) Angle ® which normal makes

with the positive direction of X-axis.

Then the equation of such a line is given by




[P
Find the equation of the straight line which is at a of distance 7 units from nlnt
the origin and the perpendicular from the origin to the line makes an angle  tuPor IO
45° with the positive direction of x-axis.

Solution:

We know that the equation of the straight line upon which the length of the
perpendicular from the origin is p and this perpendicular makes an angle a
with x-axis is x cos a + vy sina = p.

Here p = 7 and a = 45°
Therefore, the equation of the straight line in normal form is

X C0S 45° + ysin 45° =7

1

: R S
= X NG + Yy 7 7
T v _
AR
= X + y = 7V2, which is the required equation. ceo
0000
0000
000
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| oy
EQUATION OF A LINE IN NORMAL FORM “Int

P OF |RSTITUTIONS

THEOREM1 Let p be the length of perpendicular (or normal) from the origin to a given
non-vertical line L, and let o be the angle between the normal and the
positive direction of the x-axis. Then, prove that the equation of the line L
15 given by




EXAMPLE 1 Fid the equation ofa ine thase permendicular distance from He origi
5 5 s and the angle befeen the posiine diection o the x-S and
Hhe perpendicular s 30"




SOLUTION

Miet

GROUP OF ummmm

Here p = 5 units and o = 30~
So, the equation of the given line in normal form is

x cosot + i sin o = p, whereoa = 30°and p =5 units

A
L T
M
_%
" 30°
il } -
bl . \ X
_\I.--"
Y
) [ ]
< xcos 30°+ ysin 30°=5 o0
[ X )
000
o0



7)ol
& xl— |+l =1=5
2 2 W
& 3x+y-10=0,

which is the required equation.
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EXAMPLE 2 Find the equation of the line whose
perpendicular distance from the
origin 1s 3 units and the angle
between the positive direction of
x-axis and the perpendicular s 15°.
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SOLUTION Here p = 3 units and a0 =15°.

So, the equation of the givenlinein
normal form is

Xcos0 + ysino = p,wherea =15° =
E!I'ldjl'_?:?llll'liti‘f-

& xcosld®+ysin15°=3

x(/3 +1) y(ur

22 202
[ cos15° = cos(45° — 30°) = cos 45° cos 30° + sin 45° sin 30°
sin 15° = sin (45° — 30°) = sin 45° cos 30° — cos 45°sin 30°] o
(/3 + Dx + (3 Dy - 62 = 0 which is the required equation. o0

:3



EAAMPLE 3 Find fhe epuaton of
s\ B it and e

e perpendiculor i

0 e whose pemendiculr distnce from theorgi

ngle befuen She positne dinehion offhe s and
iy |

)
wvwov®
(X X X X
0000
0000
o0 0
[ X )



Different forms of Ax + By + C =0 !!Il_gm!

The general form of the line can be reduced to

various forms as given below:
» Slope intercept form

» Intercept form

» Normal Form cece

GROUF OF T TuTIONRS .
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Slope intercept form St

If B+#0, then Ax + By + C =0 can be written as

_A _¢c or y =mXx + C, where _ A and _C
Yy=—"X+— m=—— C=——
B B B B
If B =0, then —C
X=—
which is a Verticw. .2 /hose slope is not defined and X-intercept
-
A
000
0000
0000
00
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Intercept form !!Ilg...!

If C #0, then AX + By + C = 0 can be written as

X y _ OR X
ct—c~! | y=1
A B a b
Where c and C
a=—— b:__
A B

If C =0, then AX + By + C = 0 can be written as AX + By = 0
which 1s a line passing through the origin and therefore has

zero intercepts on the axes. 000

GROUF OF T TuTIONRS .




Normal Form !!Il_gm!

The normal form of the equation AX + By + C=01s x
cos w+ y sin @ = p where,

A : B
COSw == ,SIN @ = *

A%+ B2 - JA? 4+ B2

and

JA? + B2
o000
0000
0000
o000
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Distance of a point from a line !!Ilgmt

L:Ax+By+C=10

The perpendicular distance d of a
point P (x,, y,) from the line
Ax + By + C =0 1s given by

q — AX, + By, +C
VA B’ 132

GROUF OF T TuTIONRS .




1. Find the perpendicular distance between the line 4x - y = 5 and the pmntﬂlnt

(2, - 1). JUP OF INSTITUTIONS

Solution:
The equation of the given straight lineis4x -y =5
or,4x-y-5=0

If Z be the perpendicular distance of the straight line from the point (2, - 1),
then

|42—(—1)-5
,_ 14215
24(—1)2
_|84+1-5|
T /I
=4
V1T
=4
V1T
Therefore, the required perpendicular distance between the line4x -y =5 000
. 4 ) 0000
and the point (2, - 1)= — units. 0000
VI 000

miet o0
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Distance between two parallel lines !!Ilg...!

The distance d between two parallel

limesy=mx+c,andy =mx +c, 1s

given by

d
d = Cl _ C2 VARG 7
Ji+m?

000
0000
0000
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1. Find the equation of the straight line which is parallel to 5x - 7y = 0 and mml.ﬂm
passing through the point (2, - 3).
Solution:

The equation of any straight line parallel to the line 5x - 7y = 0is 5x - 7y +
A=0....... (i) [WhereAis an arbitrary constant].

If the line (i) passes through the point (2, - 3) then we shall have,
5:2-7:(-3)+A=0
=10+21+A=0

=31+A=0
= A =-31

oo0
Therefore, the equation of the reguired straiaht line is 5x - 7y - 31 = 0. ::::

GROUF OF T TuTIONRS .




Intersection of two given lines !!Ilgmt

Two lines a;x + b,y + ¢, =0 and a,x + b,y + ¢, =0 are

a b
ol BV I
a b,

(1) intersecting 1f

a, b C
-+

(1) parallel and distinct 1f a, b, .

(iif) coincident if & _b _¢ oo
a, b, c, 4
000

GROUF OF T TuTIONRS .




1. Find the equation of a straight line parallel to x-axis at a distance of 10
units above the x-axis.

Solution:

We know that the equation of a straight line parallel to x-axis at a distance
b fromitisy = b.

Therefore, the equation of a straight line parallel to x-axis at a distance 10
units above the x-axis is y = 10.

2. Find the equation of a straight line parallel to y-axis at a distance of 20
units on the right hand side of y-axis.

Solution:

We know that the equation of a straight line is parallel and to the right of x-
axis at a distance a, then its equation is x = a.

Therefore, the equation of a straight line parallel to y-axis at a distance of
20 units on the right hand side of y-axis is x = 20

GROUF OF M T TUTIONRS
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Some more examples:

1. Find the angle which the straight line perpendicular to the straight lin
V3x + y = 1, makes with the positive direction of the x-axis.

Solution:
The given equation of the straight line V3x +y =1

Covert the above equation into slope-intercept form we get,

Let us assume that the given straight line (i) makes an angle 8 with the
positive direction of the x-axis.

Then, the slope of the straight line (i) will be tan 6

Hence, we must have, tan = - V3 [Since, the slope of the straight line y =
- V3x + 1is - V3]

= tan 8 = - tan 60° = tan (180° - 60°) = tan 120°
= tan 8 = 120°

Since the straight line (i) makes an angle 120° with the positive direction of
the x-axis, hence a straight line perpendicular to the line (i) will make an
angle 120° - 90° = 30° with the positive direction of the x-axis.

|

GROUP OF [RETITUTIONS
N
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2. Provethat P (4, 3), Q (6, 4), R (5, 6) and S (3, 5) are the angular poir
of a square. I

Solution: GROUP OF INSTITUTIONS

We have,
PQ = +/(6 —4)2 + (4—3)% = V5
QR = /(6 —4)>+(5—4)2 =5

RS = /(5 —6)2 + (3 —5)2 = V5 and
sP=,/(6—3)2+(3—4) =5

Therefore, PQ = QR = RS = SP.

Now, m; = Slope of PQ = H = 1H

mo = Slope of QR = —g ‘; -2 and
516

m3 = Slope of RS = 35— =12

Clearly, my - mg = V2 - (-2) = -1 and m; = mas.

This shows that PQ is perpendicular to QR and PQ is parallel to RS.

Thus, PQ = QR = RS = SP, PQ L QR and PQ is parallel to RS. -
0000
Thence, PQRS is a square. miﬂt ::0




HOME WORK Mmiet

InExercises ~ find the equation of the line which satisfy the given conditions:

| S

Write the equations for the x-and y-axes.
1
Passing through the point (- 4, 3) with slope %

. Passing through (0, 0) with slope m.

Passing through -(2* Zﬁ )and inclined with the y-axis at an angle of 75".

. Intersecting the x-axis at a distance of 3 units to the left of origin with slope 2.
. Intersecting the y-axis at a distance of 2 units above the origin and making an

angle of 30 with positive direction of the x-axis.
Passing through the points (-1, 1) and (2, - 4). 000

miet sece
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. The equation

6x% +xy—12y* —13x +6y+6 =0

represcenits

(a) a pair of straight lines through the origin

(b) a pair of perpendicular straight lines

(c) a pair of parallel straight lines

(d) a pair of straight lines not passing through the
origin, neither parallel nor perpendicular

miot eecs

wnlrur-u TUTIORS
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Solution ‘Mmict

{ d } 1'!“'!":,_’. ]']_.Eﬂ." o GROUP OF INSTITUTIONS

6x° + xy—12y2 = 13x + 6y + 6= 0

Here, a =6, h:I—,hz—IE,
)

__13
=2
f=3c=6
a+b=6-12==620

S A pair of line is not perpendicular
and -~ h* # ab

. Pair of line is not parallel 000
: ; : . 0000
Hence, pair ol strajebt Lina ig not passing through  gges’
origin, neither para !l_!!ﬂt erpendicular. ecs’
o0




Q-2 miet

If the point (o,c) lies between the lines

IZX % ,VI =5 then select one of the most
appropriate option

2 7
(a)|°‘|<§ (b)\a|<.2_
(c)la\<131 (d)la,.:zé

GROUF OF M T TUTIONRS .




SOLUTION-2 e s e

(a) Given lines are

|2x+ y|=5

i.e. 2Xx+ y=5 ...(1)
or 2X+ y=-5 ...(i1)
Point (¢, o) lie on the line

y=x ... (i)

‘*Line y = x intersect the line Egs. (1) and (ii) at

points[g,-s-)and(-s,_S :
33/ .\3 3

GROUF OF T TuTIONRS
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GROUP OF |RSTITUTIONS

-

[Here, we find point of intersects by solving line
Egs. (i), (iil) and lines Egs. (ii) and (iii))

s o lie in bet"w"t:v:eri:E andE
3 3
1.8. :§-<a<-5-
3 3
5
o <>
3
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The points of the curve y= x’+ x— 2 at which its
tangents are parallel to the straight line y =4y -1
are :

(A4) (1.0),(-1,-4)

B) (2,7),(-2,-11)

© (0.-2).(25,23)
it

) (~25,-23) -4

Miet
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The points of the curve y= x’+ x— 2 at which its
tangents are parallel to the straight line y =4y -1
are :

(A4) (1.0),(-1,-4)

B) (2,7),(-2,-11)

© (0.-2).(25,23)
it

) (~25,-23) -4

Miet
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Solution: (a)

Given,

y=x +x-2 ...{i)
y=dx -1 ... {ii)

Slope of tangent to the curve (1)
L =3 +1

Slope of tangent at point (o, B) is
W _zef 41 i
dx (o, )

Given, tangent of 01 mict rala}lel to line (id). -




». Slope of line (i) is 4

-~ From Eq. {iii), we get

3 +1=4
= a==+1
-~ (o, P)lie on curve (i).

B={+1F 4+ (£ 1) -2

= I?l':'-[]..—4

~. Points are (1, 0

f

GROUF OF T TuTIONRS

1, —4]




THANK YOU
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Lecture- 20 &21

Equations of aline
intercepts form and
normal form
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GROUP OF |RSTITUTIONS

o \ i t ! \ ~ ﬂ.
Equation of aline m nteseepts fom
e ~ o [201 1]
The eouation n(\ a line 71|ahu)‘l mies cepls a b b ow

- “‘ —— . ' ')H" yv's '(’(‘Hl.’(‘ﬁ!
e Weax (S mtd e, ; ax/< P\/ (/

[‘fﬁ r J {/
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e dutescept made b

00 g Heg e
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\eept 0 x-avis
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Sol' T C__Vm_tt'a-1 of shrawpbut fine i

X 4y =) —0
e b

— )
G;'u.e_l.-t Al b =da @



Qund e ngh'm-r @.7 passes #L!L_ou(yfn e
&‘Ld‘ (Br‘"() So (\7 @)

B+ 4 =

= +&a |

6 + Y =] 3 {0 =]
A=lo, a= 5



b-:c?)(f—
= |0
83’@ Hao wequrved

L%c +72t—-;/

e .




it ol o e
Ml s s o mid it o
b) Mt MU ~
ﬁﬂﬁm@f’m eQpatibn Of e
S o, g
X +4 =2
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Sol. ket Hee WWW be
%‘*—E:’ — ()
""’f/tQM j{_._;umc,e_ﬁf:&/, g,.;pdﬂcﬂpf ‘._"Z'_é),
\7

So e hawe,

a = o—+af
:) I::La_/ L
5 p=o0+b

i




= b’:_-'lb
L) S0 Y0, —~ |
5 -

Z% +_£;z:9_j fhns

——
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neamal aud 4l posdive cinechon of Thee
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X
v
V/ 00
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A ey Ry Gb\d W w\ ' J.ﬂ v

Col|c P=5,K=30 iy drss
So Hu veguired equations -

;(gmgo‘+h¢-sin35 =53 XﬁJr}fﬂ;r
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EXAMPLE 2 Find the equation of the line whose
perpendicular  distance from the
origin is 3 wunits and the angle
betueen the positive direction of
x-axis and the perpendicular is 15",

SOLUTION Here p = 3units and a =15
50, the equation of the given line in
normal form is

xcosa + ysina = p, wherea =157 =55 o) e
and p = 3 units \
= xco515" + ysin15= 3 Lyt
3+ 1) y{ﬁ—l)_a ¥
2.2 2:/2

[ cos15% = cos (45" — 307) = cos 457 cos 307 + sin 45° sin 30°
sin 15° = sin (457 — 30°) = sin 457 cos 30° — cos 45° sin 307
& (3 e Dxe 3= Ty — 62 = 0, which is the required equation.
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EXAMPLE 3 Find the equation of a line whose perpendicular distance from the origin
B units and the angle between the positive direction of the x-axis and
the perpendicular is 1357 J

1

v

SOLUTION Here p = +/S units and o = 135°.

S0, the equation of the given line in
normal form is

XCcoso + ysino =p,

N
wherea =135"and p = JBunits
o
& xcos135° + ysin 135° = /B R R
_]._'] [ 1 J r ﬂ;/, 5 }:{...
Xl = |+ ¥| —=|=+~18
= )il
[ cos1357 = cos (180° — 457) = —cos 457 e

sin 1357 = sin (1807 — 457) = sin 457
= —x+y=4 & x-y+ 4=10, which is the required equation.



m- ut
GROUP OF |RSTITUTIONS

oo dstonce from e org

pstine divcion of he s 5 A0



SoLUTION Here, p = 2units and o = 2407,

T
B :\ 241::/-——3\‘ _
e '3' ;4

e
<

'Ir 1-

S0, the egquation of the given line in normal form is

|

{

xcoso + ysin o = p, where o
xocos 240° 4+ ysin 2407 =2

= 240" and p = 2units

r II %
x[_—‘_;]+y[_ }—2[ cos 2407 = cos (1807 + 60°) = — cos 60°
b
sin 240° = sin (1807 + 607) = — sin 607
—x—- 3y =4 = x+ 3y + 4=0,whichis the required equation.

Miet
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pRACTICE OUEsTIONs | Bt

1. Find the equation of the line for which

(i) p=3and o =457 (i) p=5and o =135°
(iii) p = Band o0 = 150° (iv) p = 3and o = 225°
(v)p=2and o = 300° (vi) p =4dand o = 180"

2. The length of the perpendicular segment from the origin to a line is 2 units

and the inclination of this perpendicular is o such that sin o = %am‘l o is

acute. Find the equation of the line.
3. Find the equation of the line which is at a distance of 3 units from the origin

such that tan o = 15—2, where @ is the acute angle which this perpendicular
makes with the positive direction of the x-axis.



ANSWERS

L (i)x+y-32=0 (ii)x—y+5/2=0 (iii)Bx -y +16=0

(V)x+y+3J2=0 W)x-3y-4=0 (vijx+4=0

2, Eﬂr+y—5=ﬂ

3. 12x + 5y -

=10

Miet
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THANK YOU



Lecture- 22 GROUP OF ESTTONS

Two point form of the
equation of a line




| ....l!ﬂl!

EXAMPLE  If the slope of the line passing through the points (2, 5) and (x, 3) 1s 2,

L T .Jl.LFi.-'L ol LILJL LA LLLIL.Lia

find the value of x.
SOLUTION Let A(2, 5) and B(x, 3) be the given points. Then,
3-5 -2

lope of AB = -

T 1 -1

_—2:2 & -4=-]

(-3

& =1 & ¥=] .

Hence, x=1. 55‘



\ ming

EXAMPLE . Without using Pythagoras's theorem showo that the pornts (4, 4), (3, 5)
and (<1, =1) are the vertices of a right-angled triangle

SOLUTION

etA(4,4)

et and

i = slope of AB =

(-4
3-4

B(3,5)and C(-1,
ity be the slopes of AB anc

1) be

-1

the vertices of A ABC.

AC respectively. Then,



Cl=1,=1) | “‘nt

STITUMANG
—

A4, 4) B(3, 5)
m,= slope of AC = i, M
] (-1-4 -5
Mty =—1.
So, AB 1 ACand therefore, ZCAB = 90", oo
Hence, the given points are the vertices of a right triangle. ' E§§ o
0000



| m:qt

EXAMPLE  f the pomts (i, 0), (n, b) and (0, k) ie on a e, shoro Hhat — ; +£:1

hk
soLumion Let A(h, (), B(a, b and C(0, k) be the given collinear points
Since the given points A, B, C are collinear, we have
slope of AB = slope of BC
b0 k- b b (b-K
RN (ﬂh)_ﬂ
& ah=(a-h(b-k




1
=y (H

i1 1

@ ﬁ:] (nclviding bothsices by ]
|

[

Hene —4—=].
I
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R |
EXAMPLI  If the angle between two lines is 1 and the slope of one of the lines is 5

find the slope of the other line.
SOLUTION We know that the acute angle 8 between two lines having slopes m
and m, is given by
A | ?ﬂg — i*'”i

tan 6 = .
|1 + THyIH

. Q)

Let my, :%, M= and B = E

Putting these values in (i), we get
L P11 — 1
24+m

T

= tan — & =1

1
14+ —m
2



2+
- Zm—lzl o Em—l__1
2+m 2+m
s (n-1)=(2+m) lnr (2m-1)=(=2-m)

S m=3 o m=—-

Hence, the slope of the other line is 3 or _—31
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SUMMARY
(i) Eguation of x-axis is y = 0.

(ii) Eguation of y-axis is x = 0.

(iii) Eguation of a vertical line onn RHS of the y-axis at a distance
afromif is x= a..

(iv) Eguation of a vertical line on LHS of the x-axis at a distance
a from it is x = —a..

(v) Eguation of a horizontal line lying above the x-axis at a
distance b from it is y = b.

(vi) Eguation of a horizontal line lying below the x-axis at a
distance b from it is y = —b. ®




Lecture- 23,24 orou o T

General equation of line




(newnal eguation of A dine:-
The egpation AX+BY+¢=0 aluoye veprend
O dive provided A aud B 08z net gmulka-
neously 2070




i hasial o 1o Ssdad .

A +Q?+C"0




é}fﬂp-&—_'a‘:nmf:ept forme
Arn+By+C =0
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Noymad form: Ax+8y+C=0

Cn 9+ M8 comuested udo
N Cog o+ #:g‘mﬂ( :P



Q"} "gf’d““ﬁ %a%/mm;nf G.C(/f.oﬁ‘m 2uf0
memal, orm Wid i Heeir porpeuddindar
disttunee, Hrom o ""’iﬁ;ﬁ' fQNJHU

fo ) x-pytiEo

U 3“1 2.0

—E
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et npg o = <L Srﬂ"‘:-\:@z prear
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Smee (o9 X <O & 8o >0, & Jies in- gecond

auadread
NOw <fon =8« — Jﬁ/L — =J/3=stuunbo
Cog o —y,

taus =+ (| go #60°) = tawl20
S ®=8 & pEL
M"’M@L&mmmmmaﬂgom "ﬁ"?‘m“’?’
/XCD/HD_D +%Sm12.o D_/
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-ﬁﬂm o ?)'W b?" 000
[XCorTE F FEmie =7 H




0o geduw e equation, -2t Y=-0
v (1) Slope~Intercept fom,

Qi? ntercept form.

) aoymod Form




(”‘ Tnz‘r‘ﬁ("f’fr‘f Form&- (i) Normal foom ¢ ‘

haftr~
oo hau Ay -2 —f-(‘/——-@ - S’CJEQM
Efl :!ﬂp.(r}umrfﬂ’ S
> Ry= 3x+ Form
.._') _‘__'_'-5’__% -t _L{._
= 3 =
= y - B 5 %
P oM
L clope mtescep® D
Ceoduedr at N ~ 9.
wiese m=2 g,wﬂcﬁflf
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W?n%ﬂuﬁpf‘ +0va
B2y = =T

3yt — Guifs 67
0 LR







pRACTICE OUEsTIONs | Bt

1. Reduce the equation 2x — 3y — 5 = Oto slope—intercept form, and find from
it the slope and y-intercept.

2. Reduce the equation 5x + 7y — 35 = 0 to slope—intercept form, and hence
find the slope and the y-intercept of the line.

3. Reduce the equation y + 5 = 0to slope-intercept form, and hence find the
slope and the y-intercept of the line.

4. Reduce the equation 3x — 4y + 12 = 0 to intercepts form. Hence, find the
length of the portion of the line intercepted between the axes.

5. Reduce the equation 5x —12y =60 to intercepts form. Hence, find the
length of the portion of the line intercepted between the axes.

6. Find the inclination of the line:
(x+3y+6=0 (ii)3x+3y+8=0 (i) 3x—y—-4=0



ANSWERS
'} I _I' ik 1
L 1{=:I—i,m=gand il B u=—5.t +5,m=—aandf=5
¥ 3 8 3 : 7

! |
3 y=0-x-5m=0andc=-5 4.—+”—;=L5ur1it:i

5, 2+ 41 13t 6. (1) 150° (i) 1357 (i) 60°

12 -5
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Lecture- 25 GROUPOF ITTUTONS

Distance of a point from a line
and distance between two
parallel lines
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The distauce

betiweoi troo

H)L-{-B:}t +C) =0 X///Q 9 X
B PAn+BY +0C =0 s }/

Freun b




* Qictauce betusecr, teoe pasallel Lo
g:mquc, A Y= I +Co. Ls Givem by

A =[C=C
T+m*




() Fnd e olis truee. of Hhoa, pobt (1)Forn
Col.

The Liwe -yt =0




Ok

6%-8
Hrgm:

U o JinesnAL 31-1{3!1‘-‘?:0 e,
=0 find. #ha Ditt ance bAEES
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N } |

ol Bw—Hyt?7 =o = ﬁ'——f’f’—){‘ +_L?r_ — ()
61"@?——{7:-{) =) ?:%}L _él .

Bot. Lives ase pasaltes (Sameclope) So
distairce bethweer. given dinet = [Co—Ci)

(ulrese m::-"_g_, JH—W’:
oy Bzl =[G
{-f-@/tr)"-‘
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EXAMPLE:  Find the length of perpendicular from the point (a, b) to the line

£+£=L

q
soLuTIoN The given point is P, b) and the given lineis by + ay - ab=
Let d be the length of perpendicular from Pla, ) to the line
bx +ay - ab =1
Then, = lbxa+axb-abl  labl

g i ooty
1’b‘+ 'y 1/ﬂ‘+ b




Mmiét

EXAMPLE  Find the length of pemendicular from the origin fo fhe lme
fr+3y-1=0

SOLUTION The given point is P(0, 0) and the given lineds 4x + 3y -2=10
Led d be the length of perpendicular from F(0,() to the line
fr43y-2=0

Thm,u’:MHDJr SHU—EIJML

g3t 0
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EXAMPLE  If p is the length of perpendicular from the origin to the line whose
infercepts on the axes are a and b then show that

Aty 2,
P_l H.. h..
SOLUTION The equation of the line making intercepts a and b on the axes is
given by
—-1—1—1”2 el I .. (1)
a b a b
Since pis the length of perpendicular from (X0, 0) to line (i), we have
Il % 0+ 1 % 0-1
_la b o
g 1 1 1 .1 1 1
2 2 7 @ F
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oo L a
F 1 . 1'\ (B> + a°)
'-.I"fE E'-'E J
1. (Fea®y (% & V.0rF .1 ]
= T .'-_""='.I'.'+'.-’-J= T T TS
p a-b alh ab) \ac b))
Hence, ! = lﬁ - lﬁ
IL].l'. Ig.l'. E;I.l'.
000
0000
0000
000



EMNPLE!  Fund fhe dstnce tefoeen el s 133 48y - =0 oud
Lt by+ 1=

I
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soLuTioN Converting each of the given equations to the form y =mx + C, we get

15x+8y—34=0 = |:.r=_—1'::':r.+E e (1)
5 4

15x + 8y + 31=0 = 3;=_1;JI—3;‘ . (i)
Clearly, the slopes of the given lines are equal and sothey are parallel.
The Ei"'-"i:TT lit NeEs ane of the form IF = i + l._,|_ ancl :I_i' =FfHix + {_2, where
Fi ] =_—15,CJ _-1? and C- =__31_

3 4 = &8

distance between the given lines

= M, where m = ﬁ c, =£anf_i s =1

~.||'1 + M 8 4 5
xc S (Y
_ a 4 8 o

B ~ _[55}{5]_55
T \/]_'_}"_?5 289 \8 17) 17

I;
Hence, the distance between the given lines is Eu.nih?..




prRACTICE ouesTions | TRt

1, Find the distanceof the point(3, -3 rom the lne 31 - 4y = /.

1 Find the istance f the point(-2, 3)trom the ine Ly =3y 4 12

3, Find the distance f the point(~4, 3)trom the ine 4 +3) = Xy -
4, Find the distance ot the point (2, ) from the ey =4




prRACTICE ouesTions | TRt

ove that the line 1r-3y-3=0 is midparalel o the lines

W

-y +7=0and -y -13=10




ANSWERS mict

13

2
1. gunit 2, dunits 3. ?I.lﬁibi 4, 1unit



THANK YOU



Lecture- 26 SROUP OFSTTUTIONS

Standard Equation
of circle and Its
based questions
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Staudasd eguation of Ciele -

C = Cemtre (h,K)
¥ = yaslua
AR = diarneter P
= & X rooiuk
The egatiou gf acivele Gsib ceutre Ch k)
Qud  yadius 7 Fiveu {3?,
| @)+ Cy k)% = 'r’“/
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E,uﬁrwm % a fMdf» Ho eund Pe}m_cré_

Cohose Aliayelty QR Giveu - : :
a. p(x.¢) e N7
@I,-)Cf) C."ﬂ'IJ) g~ Cp;#a >

Cy-g) Co—4ds) = it I ¢




U

Q-1 Does te PO’t“*(__,..._) e dMUdﬂ

Quiside oY Ou ‘Hu mdp .-..-gp 5') f
Sol- T# MCh:k B givtu [?ru 2]
fDIMi’Cx,,H,J B mdﬁu 2T M
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Adistuue ¢ betrireon C,'x,,'a;,) B Ch,k) = ‘

F o, < v ( point lies :Mfgy_m
df = CPD;H:FJ!& O ﬁi%)
i > 7 (petut Diexr @utsiols
Lo e bause cird?t',)

‘" Ch,k)=(o,0) , [ &, 3] =
a s

JTE g (F o) (7 7y
d:“/._&qé- —!—~fif_?: % = /7‘-/43‘—{.30”

sadiur = 5




sadius = 5
Y. 3ol <5
So Has po"?mf(__'g, =L ) ies In eide Fre
M&:@Q‘WQZ_Q_S g .
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@R-2. And Hag, W o ciyde whore
Coutve 42 (3.2) oud »adua L5 [2ol5-¢]
Sel The equation of chrele hawing. Ceutre
CB,Q,) ood qadiut 5 U8
B-3"~t (y-2) "= B"
HED* + Cy-2"= &5
o+9— 6% + Yhry—yy=25
X4y "—EX ~4p+i3 = 25
FX,(LJrHQ’«—*G?L el .-r_c:rj Ans
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6L3 Fnal +he 09! ation oé civele Cotose
couhe t (2,8) and radivg 1S 2007

et Thy @wm% Octrels iy 217
(x-2P+0y-3)7= 9%
X+ -G+ y +9-6y= 61
'>t9+;f yx -6y +18 = 64
[C+y1— Gx-64 - 51 =o | Aru-
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Bl Find Hie eguation of civele, the Co-ovdhias
"2 Of whase diametts Ase (-1,9) and
(473). [2020-2]
5ol ey @thw % el s
(oc+) (=) + (9 -2 (§+9) =O
G —yra-t) + Cy*Fag-24-¢) =0
[Ehy”—grt+y—iD 20 [ms-




Miet

GROUP OF ummmm

EXAMPLE  Find the equation of a circle whose centre 15 (2, - 1) and which passes
through the point (3, 6).

SOLUTION Let C(2,-1) be the centre of the given
circle and let it pass through the point P(3, 6]
B{ 3, 6). Then, radius of the circle
~ICPI=4(3-D%+(6+ 1) =50, C(2,-1)
the required equation of the circle is
(x g +(1+ 1) =(+50)°
= 14 i -4v+ 2y-45=10.

p——




EXAMPLE -
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Find the equation of a circle of radius 5 units, whose centre lies on the
x-axis and which passes through the point (2, 3).

SOLUTION Itis given that the centre of the circle lies on the x-axis.

50, let C(k, 0) be the centre of the circle.
Also, it is given that it passes through the point P(2, 3).
radius of the circle = 1CP|

—J(k—2%+ (0— 3)°

i JJ;E Ak +13 P2, 3)
= K*—4k+13=5 [- radius=>5 units] &
— K —4k+13=25 — K- 4k=-12=0 \ Cik. 0)

= (k—-86{k+D=0=Fk=60or k=—-2
centre of the circle is (6, 0) or (-2, 0).
Hence, the required equation of the circle is
{x—5}2+{y—ﬂ]1=: or {I+E} + (y — IEI} =5
= x4+’ —12x+11=00r X’ + y*+ dx—21=0.

Thus, there are two circles satisfying the given conditions.
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EXAMPLE  Find the equation of a circle with centre (I, k) and touching the x-axis,
SOLUTION Clearly, the radius of the circle = k. '

So, the required equation is
(x=H)"+ {y—k]1= ﬁ
= 1 +yt-2he-2ky + =0, Cih, )}
L/
X 0 P X
L
l,rli
000
0000
0000
000
o0
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EXaMPLE ¢  Find the equation of a circle with centre (h, k) Y|
and touching the y-axis. =
SOLUTION Clearly, the radius of the circle = b /h \

S0, the required equation is

C(h, k)
(x —m:+{y—ﬁf}1=h: \_

= x4y —2hx-2ky + K =0.
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SYXAMPLE _ Find the equation of a circle with centre (h, k) and touchmg both the axes.

soLuTion: Clearly, radius = =k = ¢ (say).

the equation of the circle is
(X —If'}z+ () - E}:=L'1

= 4y-dx4y)4c=0,

wherec=h=Fk

¥

]

/ olh, k)




pRACTICE OUEsTIONs | Bt

Find the equation of a circle with

1. centre (2, 4) and radius 5

2. centre (-3, —2) and radius 6
3. centre (a, a) and radius +/2
4. centre (acos o, asin o) and radiusa
5. centre (—a, — b) and radius a—b
6. centre at the origin and radius 4
7. Find the centre and radius of each of the following circles:
_ ; . 1) 17" 1
i) (x-3"+(w-1"=9 ii [I——J+[ +—) =—
@ -3+ - @ (1-3) +(v+3) -55
(i) (x +5)"+ (y - 3}2= 20 (iv) o+ (v—-10) =2
000
0000
(X X X X
0000
0000
000



prRACTICE ouesTions | TRt

8. Find the equation of the circle whose centre is (2, -5) and which passes
through the point (3,2).

9. Find the equation of the circle of radius 5em, whose centre ies on the 1-axis
and which passes through the point (3, 2)

10, Find the equation of the circle whose centre i (2, -3) and which passes
through the intersection of the lines 3x + 2y =11and 2x + 3y =4



ANSWERS Mmiet

Lx 4y —4x—8y—5=0 2 x4yt 6r+4y—23=0
3. x4y —2ax —2ay=10 4 x*+y* —2axcoso — 2aysin o =0
5. X"+ y* + 2ax + 2by 4 20" =0 6 x +y —16=0

7. (i) Centre (3, 1), radius= 3 (il) Centre (% . _—ql], r.i-L']iu:-;=‘11Fl

p=

(iii) Centre (-5,3), radius=2+/5 (iv) Centre (0, 1), radius=+2
8 x4+ y1—41'+ 10y -21=0
9. (X" +y 12y + 11=D)or(x"+ v + 4y - 21=0)
10. x>+ y* —dx+ 6y + 3=0



THANK YOU



Lecture- 27 SAOUP OF ESTTUTONS

Standard Equation of ellipse and
Its properties




ELLIPSE It 1s the path traced by a point which moves in a plane in such a way that the
sum of its distance from two fixed points in the plane is a constant.

The two fixed points are called the foct of the ellipse.

NOTE  The plural of focus is foci.

In the given figure, k and F are two
fixed points and P is a point which moves

insuch a way that PR + Pk =constant.

The path traced by the point P is called an
ellipse, and the points L and F, are called

its foci.
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SOME MORE TERMS RELATED TO AN ELLIPSE
(I) CENTRE OF THE ELLIPSE C

The midpoint of the line segment joining the
foct, is called the centre of the ellipse.

In the given ficure, F and F, are the

-
] L r 1 F \ :E.T |2
foci of the ellipse and O is its centre,
where OF = OF,.

(I) AXES OF THE ELLIPSE D

MAJOR AXIS: The line segment through the foci of the ellipse with its end points on
the ellipse, is called its major axis.
In the given figure, AB is the major axis of the ellipse.

MINOR AXIS: The line segment through the centre and perpendicular to the major axis
with its end points on the ellipse, is called its minor axis.
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- - —

(Il) AXES OF THE ELLIPSE U
MAJOR AXIS: The line segment through the foci of the ellipse with its end points on
the ellipse, is called its major axis.

In the given figure, AB is the major axis of the ellipse.
MINOR AXIS:  The line segment through the centre and perpendicular to the major axis
with its end points on the ellipse, is called its minor axis.

In the given figure, CD is the minor axis of the ellipse.

(lll) VERTICES OF AN ELLIPSE
The end points of the major axis of an ellipse are called its vertices.
In the given figure, A and B are the vertices of the ellipse.

ANIMPORTANT NOTE In an ellipse, we take:
Length of the major axis = AB=2a.
Length of the minor axis =CD = 2b.



PO el el
enghof be maoras= 5= 1
enghof e miner s =(0)= 1




Distance between the foci = k=10
Length of the semi-major axis =1

Length of the semi-minor axis =0
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e e e e i

(V) ECCENTRICTY OF AN ELLIPSE

The rato - i aways constant and it 5 denoted by ¢, calld the eccntictyof

f

theelips.
Foran llipse, wehave D<e<l [+ c<n & E’:E{] '
I
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STANDARD EQUATION OF AN ELLIPSE

THEOREM ™ -+ Fthe standard equation of an ellipse i
(.
R
—2 T j—-J - 1;
il
where a and b are the lengths of the semi-major axis and the semi-minor
axis respectrely and a > b,
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HORIZONTAL ELLIPSE

[ the groen equation of an ellipse, if the coefficient of v has e larger denominator
then its major axis lies along the x-axis,

Such an ellipse is called a horizontal ellipse.
Thus, I— } z—z =1is an horizontal ellipse, if il
L

EXAMPLE % 4 E =1is an horizontal ellipse,



LATUS RECTUM OF A HORIZONTAL ELLIPSE

T It rectim of mn llse 150 e seqment pemendiclor o e mor o
s g o e o end s on e el



;
the length of the latus rectum is -

i
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EXAMPLE  Find the lengths of the major and minor axes; coordinates of the vertices
and the foci, the eccentricity and length of the latus rectum of the ellipse:

A + L:1
, 16 9
SOLUTION Given equation is * .Y =
. 6 9
3 UI 3 43
This is of the form — + = = =1,wherea”> b,
2

So, it is an equation of a horizontal ellipse.
Now, (a°=16and b*=9 = (a1 =4and b= 3).

E=1/|ﬂ2—b2 =..||'ll5—9=~,|'§.
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Thus,a=4, b=3and c=+7.
(i) Length of the major axis = 21 =(2 x 4) units =8 units.
Length of the minor axis = 2b =(2 x 3) units = 6 units.
(ii) Coordinates of the vertices are A(-a, 0)and B(a, 0),i.e., A(-4, 0)
and B(4, 0).
(ifi) Coordinates of the fod are Fy(~c, 0) and E(c, 0), ie., F,(=7, 0)
and F,(+7, 0). P

C
(iv) Eccentricity, e=—=—-
Y a 4

2
(v) Lengthof the latus rectum= o = (2: ) units= g units.
f

000
0000
0000
000
00



EXAMPLE  Find the lengths of the major and minor axes; coordinates of the verfices
and the foci; the eccentricity and length of the latus rectum of the ellipse:

dx-+ ' =144

Miet
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SOLUTION The given equation ma},! be written as
N
36 16
2

This is of the form ;—; - 3;—2 =1, where a’> b
So, it is an equation of a horizontal ellipse.
Now, (a°= 36 and b°=16) = (a=6and b= 4).
s c=4/a*—b* = .[36—16 =~/20 = 2./5.
Thus,a =6, b =4and c = 2-/5.
(i) Length of the major axis = 2a = (2 x 6) units = 12 units.
Length of the minor axis = 2b = (2 x 4) units = 8 units.

(ii) Coordinates of the vertices are A(—a, 0) and B(a, 0),i.e., A(—6, 0)
and B(6, 0).

(iii) Coordinates of the foci are F,(—c, 0) and E(c, 0),i.e., F;(— —2.5, D)
and FE (245, 0). B
: c_ 25 .5
(iv) FEccentricity, € =— = < = 3 :




(i v

EXAMPLE  Find the equation of an ellipse whase vertices are af (25, 0) and foct af
(24 0).



Mmiét

SOLUTION Since the vertices of the given ellipse are on the x-axis, so it is

horizontal llipse.
2 2
Let the equation of the ellipse be — I;_? =1 wherer’ SH
p
Its vertices are (27, 0) and therefore, 7 =5,
Its foci are(¢, ) and therefore, c= 4. 3



Lo C=@ -0 = = -H)=(25-16)=9,
Thus, a2=5*=25and b*=9,

| - IE z
Hence, the required equation is — + i 1.
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SOLUTION Since the foci of the given ellipse are on the x-axis, so it is a horizontal
ellipse.

Let the require::l equation of the ellipse be

1‘—;+L_], wherea’> b’
at b
Letits foci be(+c, 0). Then, c= 4.
C C
Also,e=— © a=—= =
a e (1/3)
Now, c*=(a’-b*) = F=(a*-c?)=(144-16)=128.

a*=(12)*=144and b* =128.

g | 5 |
: : N r ®
Hence, the re:‘llmred equation is + - - 1 'Y )

128 e




e

EXAMPLE 7 Find the equation of an ellpse whose mar nxis lies on fhe x-0s and

ohich passes Hrough te ponts (4, 3)and 6,2,



\mint

TOTHCTT PISSES HTUTTEIT TE PUNTS 1F; O 0\, ZT-
SOLUTION Since the major axis of the ellipse lies on the x-axis, so it is a horizontal e
ellipse.
Let the required equation of the ellipse be
2 2
"‘_2+=:_2:1 (where a? > b?), . ()
a
5 ; . 16 9 5
Since (4, 3) lies on (i), we have —+ — =1 ... (ii)
a- b
Also, since (6, 2) lies on (i), we have 3,,6 - E;il =5 | ... (iii)
2
Putting l:, =u and hli =vin (ii) and (iii), we get
.
16u+9v =1 ... (iv)
36u + 4v=1 e (W)
On multiplying (iv) by 9and (v) by 4, and subtracting, we get
=5 e poies mi e PG ,
13 213 0
1 '@
0000
0000
000



“ ‘ming

Also, since (6, 2) lies on (i), we have 3,? - ; L. .. (111)
¥
Putting — : =u anclil—rfm( i) and (iii), we get
ﬂ' s

l6u+ 9 =1 ... (Iv)

J6u+4dv=1 e (V)
On multiplying (iv) by 9 and (v) by 4, and subtracting, we get

6hv =5 & IJ:l = l:l = =13

13 ¥ 13
1

Putting v = E in (1v), we get

1&::[1—%) e s s u_["" l]zl

13 13 16/ 52
= i—l = gt=52. :o
gt 52 5:‘
--00



Thus, °=52and =13,

IE

Hence, the required equation is — +

yE

3:1. :



pRACTICE OUEsTIONs | Bt

Find the (i) lengths of major and minor axes, (ii) coordinates of the vertices,
(iif) coordinates of the foci, (iv) eccentricity, and (v) length of the latus rectum of

each of the following ellipses.

2 2 2 2
Lo ] NLARE e 3, 1612+ 2542= 400
% 9 19 36 :

'+ 16y"=144 6. 4x'+9y'=1

2

E.i'l

4. x*+ 44" =100

2 2 2 2

Rl B T I 9, 3x74 22=18
4 25 9 16 ~

10. 9%+ y*=36 11. 16x° + y*=16 12. 25x° + 4y* =100



ANSWERS Mmiet

1. (i) 10 units, & units (ii) A(—5, Oy and B(5, 0) (iii) Fj{—1, 0) and F.(4, O)
fawe ) E’=E (v 306 units
5
2. (i) 14 vumits, 12 units {11} Ad—7 ., DNand B(F, O)
(idiy Fy{—13, O and (=12, O) fiw) &= ;3 T ] % wunits
3. (i) 10 undts, 8 units (ii) A(—5, ) and B(S, 0) (iii) F{—3, O)and (3, 0)
{aw ) £'=:% (%} %mit&
G (1) 20 vmats, 10 units (id) A(—10, O and B{10O, O)
(iii) Fy(—5~3 . O)and H(5-/3, O) (iv) e =—“23 {v) 5 units
5. (i) B units, 6 units (ii) A(—4, 0) and B(4, 0) (iii) F,(—J/7 ., 0), E(J/7 . O)
i (o)
l:i'-.-']n.-f_"=—:'r (v) — units
i 2
6. (i) 1 unit,iurlit {ii]ﬂ[—l_. [}Jand B[l, vl:lj
3 .4 2
= r = ¥
(iii) 5 [_55 y -D-]and Fl:k?‘:’f D} (iv) e =?':’ tv}% it



ANSWERS

7o (1) 10 vnmats, 4 vunits
(iii) {0, —~/21) and E (0, ~/21)
5. (1) 8 units, & units
(iii) F (0, —~/7) and K (0, ~7)
9. (i) 6 units, 2-/6 units

(iii) F, (0, —3) and E (0, +/3)

Miet
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(11} A(D, —5Bland B(O, 5)

(aw) & = 4 ZE (x—}g it
5 5

(ai) A(D, — 4y and B(O, 4)

(iv)e =—— I:"..r}drlu_nil}‘i
4 2

(i1} A{D, — 3y and B(O, 3)

fixf}f=31§ () 4 units



ANSWERS

10. (1) 12 units, 4 units

(iii) Fy (0, —4+/2) and (0, 44/2)
11. (i) 8 units, 2 units

(iii) Fy (0, —A5) and E(D, +Ai5)
12. (i) 10 units, 4 units

(iii) Fy(0, —/21) and F(0, +21)

Miet

GROUP OF ummmm

(1i) A{D, — 6) and B(0, 6)

|[i'n.f‘.nt==2—.;|lE (v) 1% units

(11) A(D, —4)and B(O, 4)

(1v) L’=% [’.'l.r}E unit

(11) A(0, —5)and B(0, 5)

I:i".’}t’=% (W) 1; units
000
0000
00000
0000
0000
o0 0



THANK YOU
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Lecture- 28 GROUPOF ITTUTONS

Standard Equation of hyperbola
and Its properties
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HYPERBOLA [t is the set of all points in a plane, the difference of whose distances
from two fixed pomis in the plane is a constant.

The two fixed points are called the foci of the hyperbola.

SOME MORE TERMS RELATED TO A HYPERBOLA

(i CENTRE OF THE HYPERBO LA

The midpoint of the line segment joining the foci is called the centre of the hyperbola.
In the given figure, F| and F; are the foci of the hyperbola and O is its

centre, where OF, = 0OF.

-
o, O

+o
L}
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i) AXES OF THE HYPFERBOLA

TRANSVERSE AXiS: The line through the foci of the hyperbola is called ifs
HraNSUerse axis.

In the given figure, X"OXis the transverse axis of the hyperbola.
CONJUGATE AXIS: The line through the cemtre and perpendicular to the fransverse
axis of the hyperbola is called its conjugate axis.

Thus, COD is the conjugate axis of the hyperbola in the given figure.

(M) VERTICES OF THEHYPERBOLA

The points at which the hyperbola intersects the transverse axis are called its vertices.
In the given figure, A and B are the vertices of the hyperbola.

(M) LENGTH OF TRANSVERSE AXIS

The distance betiveen the fwo vertices of a hyperbola is called the length of its
Eransverse axis.

In the given hyperbola, length of the transverse axis = AB.
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ANIMPORTANT NOTE In a hyperbola, we take:
Length of the transverse axis= AB = 2a.
Distance between the foc = F,F,=12c, wherec>a
Length of the conjugate avis=2b, where b™=(c" - a%).

(V) ECCENTRICITY OF AHYPERBOLA

. L- " J [ 1 L]
The ratio —is always constant, called the eccentricity of the hyperbola and it is denoted
E L L)
Iy e

C
Here,c>a0 =& —>1 & ¢e>1
a
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STANDARD EQUATION OF A HYPERBOLA

* the standard equation of a hyperbola is

x* oyt

az B2

PROOF LetX'0OXand YY" be the coordinate axes.

Let us consider a hyperbola with centre at (X0, 0) and its foci at
Fi(—c, 0) and F;{c, D).

=1




LATUS RECTUM OF A HYPERBOLA

The latus rectum of a hyperbola is a line seqment perpendicular to the transverse axis,
through mny of the foct with tts end pomts lying on the hyperbola,

il

1
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EXAMPLE Firrd the lengths of the axes; the coordinates of the vertices and the foci;
the eccentricity and length of the latus rectum of the hyperbola
=¥ =¥
X ¥ o
36 64 .
SOoLUTION The eguation of the given hyperbola is % — '!irﬁ =1
.4 >

Comparnng the given equatbion with T—: - -"; =1, we get

s i =
2 — 3pand bT = 4.

a==6,b=8andc=.a" + b =./36 + 64 =100 =10.
Length of the transverse axis = 2a = (2 = &) units = 12 units.
Length of the conjugate axis = 2b = (2 = B) units = 16 units.
The coordinates of the wvertices are A(—a, 0) and B(a, 0), ie.
Al—6, ) and B(6, ).
The coordinates of the foci are F{—, 0) and Fi(c, 0), ie
F,(—10, 0) and F5(10, 0).
Eccentricity, € = o 5 =E .

i & 3

Length of the latus rectum = ="

-

[Exﬁd] . Lt B =
_ unltﬂ=_—3un|b§_
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EXAMPLE Find the lengths of the axes; the coordinates of the vertices and the foci;
the eccentricity and length of the latus rechum of the hyperbola
Ox? 16y~ =144,

SOLUTION Ox? — 16y~ =144 =:-£;—-i;
B 16 G
e
Thus, the equaton of the given hyperbola :5—16 =% hg- =1
2 2
Y 1 weget
.ﬁ': -E?: i e 5

aZ=16and F*=9

=4, b=3andc= la"+ b = 16 + 9 =25 =

(i} Length of the transverse axis = 2a = (2 x 4) units = 8 uniks.
Length of the conjugate axis = 28 = (2 = 3) units = 6 units.
(ii) The coordinates of the wvertices are A{—a, 0) and B(a, 0). i.e.
A4, 0y and B4, O).
(i1i) The coordinates of the foci are Fy(—c, 0) and Fi{c. 1), ie.
F(—5, 0) and (5, D).

(iv) Emenh‘icil}*,f=£=%-
i
{(v) Length of the latus rectum = Ll =[2}; g]u.nil::i=%u.nil:i-
ﬁ &

000
0000
(X X X X
0000
0000
o0 0
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EXAMPLE  Find the equation of the hyperbola whose foci are (15, 0) amnd the
transverse axis is of length 8.

SOLUTION Since the foci of the given hyperbola are of the form (£c, 0), it is a
horizontal hyperbola.
42 y?
Let the required equation be — — P =5k
T 7
Length of its transverse axis = 2a.
L =8 & a=4 o a*=1a
Let its foci be (¢, 0).
Then,c=5 [ foc are(ib, 0)].
s Bl —a)=0"-4)=(25-16)=
Thus, a* = 16and b° = 0.

2 2
Hence, the required equation s — %= L



EXAMPLE _ Find the equation of the hyperbola whose foct are af (0, 26) and the
length of whose conpugate axis 18 W11,
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SOLUTION Since the fociof the given hyperbola are of the form (0, £¢), itis a case

l!f"-’El'l'iEElih}-‘FH—!l‘]:"ﬂiEl.

Let its equation bE ; =1
ar -

Let its foci be (0, £c).
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But, the foci are at (), £ 6).
s Cc=h.
Length of the conjugate axis = 2./11
2h=2411 = b=-/11 = b =1L
Also, t=(a*+ ") = a’=(c"=F)=(36—11) =25.
Thus,a”=25and F* =11

- 3 ==l - ofl
Hence, the required e uationis ¥ — =
AR 25~ 11
000
0000
00000
0000
0000



pRACTICE OUEsTIONs | Bt

Find the (1) lengths of the axes, (i) coordinates of the vertices, (iti) coordinates
of the foci, (iv) eccentricity and (1v) length of the latus rectum of each of the
following the hyperbola:

& i S
l.l——y— 1 ] A

9 16 54
3. l'l—y =1 4 3% —'2]; =
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5. 25x7- 0y’= 205 6. M2-25 =600 7.4 -1 1
J 16 49
P : 3 o
8 —-—=1 9. 3y —-x"=108 10, 5y - 9x" =36
g 7 J

11. Find the equation of the hyperbola with vertices at(16, 0) and fociat (18, 0).
12. Find the equation of the hyperbola with vertices at(0, 5)and foci at(0, 18).



ANSWERS Mmiet

1. (i) 6 units, 8 units (1) A3, 0), B(3, 00 (i) F;(-5, 0), F(5, )
I:iv}f=% iv}]ﬂ%unilﬁ



ANSWERS

2. (1) 10 umnits, 4 units

/25

—

Av)e=

3. (i) 2 units, 2 units

(iv)e=-2
4. (i) 2 2 units, 243 units
; 5
ihli e e— -
(iv) € =
5. (i) 6 units, 10 units
(iv) £ = — e
3
6. (i) 10 units, 46 units

(iv) &= 1%

7. (i) 8 units, 14 units

65
4
B. (i) 6 units, 6+/3 units

(ivie=2

(iv) e =

(i) A(—5, ), B{&5, O)
() 1% units

(ii) A(—1, 0), B(1, O)

() 2 units
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(iii) F(—J/29, 0), Fa(~/29, 0)

(iii) Fy (—J2, 0), F:(~Z, O0)

(ii) A(—2, 0), B(~2, 0) (i) F(—/5, 0), F:(~5, 0)

(v) 342 units

(1) A3, ), B(3,
() 15%11'!‘1“’5

() ':?g units

(i) AdD, — 43, B0, 4)
v 24%unim

(ii) A0, — 3), B(OD, 3)

(v) 18 units

([iii) Fy (=34, 0}, Fa(~/34.0)

(ii1) Fy(—7, 0), F(7, 0)

(iii) F (0, —J65), F2(0,-/65)

(iii) F, (0, —6), F,.(0, 6)



ANSWERS

9. [i}IEUﬁil‘.‘i,lzﬁlmihi (ii) A0, - 6), B(0, 6)

(iv)e=2 (v) 36 units
- _ i} 6 6
10. (i) —=units, 4 units ) Al 0, ——1, E['Il—}
Vg VA 5} 5
14 14 14
{iiijFl[ﬂ,—ZJ;J ntﬂ = (iv}+:=g
2 2 2 2
A 12 41
36 28 2% 139
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(iif) Fy(0, —12), F(0, 12)

(v) —Eunitﬁ'
F 3 "



THANK YOU



