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Lecture- 17/ SA0UP OF STUTONS

Introduction of Straight line & Slope of aline




Straight Lines




WHAT IS5 A STRAIGHT LINEF

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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Kinhds of Lines

Straight Line (& directivnality)
Zigzag Line

Wavy or Curvy Line
Loopy Line

Thin Line

Thick Line

Broken Line




DIFFERENT KINDS OF A LINE !!Il_gmt

HORZONTALLIE Any I aralel o the -0 or the s el called o
forzontal e

VERTICALLINE Any I porl ot s o ey sl s clled o et
e

OBLIUELINE A I ich 1 ther hozontl nr el s called o bligue e



Horizontal and vertical lines
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If ahorizontal lineL isat adistance a
from the x-axis then ordinate of every

point lying on thelineis either a or
Therefore, equation of thelineL is
y=aory=-—a.
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Similarly, the equation of avertical line
at adistance b from the y-axisis either

X=borx=-Db
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NOTE: PARALLEL LINES NEVER
INTERSECT TO EACH OTHER
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® Two mutually perpendicular line
ntersect each other and divide

the
® Eac

nlane nto four parts

1 part 1s called Quadrant

® The mtersecting point, 1s known
as the origin
® The lines are called rectangular |
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KEY POINTS S e veranon

= 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
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sance between the points A(,, ) and B iy s given by

AB:wJ(l'z'li) i)



EXAMPLE {  Fid the distance between the points (2, -3) and (-6, 3).
SOLUTION Let A(2, - 3) and B(-6, 3) be the given points, Then,

AB=-6-2t+ B3 (824 (3+ 3 =84 6
=64+ 36 =100 =10units. S




t

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

SoLUTION We have

AB=(1+2%+(2- 3" =3+ (- =l mits;
BC= (71" +(0-2° Jﬁ+-2 - J10= 210 unts;
AC= 7+ 224 (0- 3 =%+ (-3) =80 = 3y Dunts.

. AB+BC=(410+ W10) wnits = 310units = AC.
Thus, AB 4 BC = AC, showing that the points A, B, C are collinear. o,

R
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SLOPE OF A STRAIGHT LINE

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

e —m




STRAIGHT LINE

Slope of aLine . o

If 0 1sthe angle made by a
line with positive direction of
X-axis in anticlockwise
direction, then the value of
tan @ is called the slope of
theline and is denoted by m.

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

_ —
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EXAMPLE 1 Find the slope of a line whose inclination is
(1) 45° (ii) 60° (i) 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 U°.
50, slope of a horizontal lineis# = tan 07 = 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.

il } BTN . . .
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EXAMPLE 2 What is the inclination of a line whose slope is

(i) zero? (1) positive? (1ii) negative? (i) not defined?
SOLUTION Let8 be the inclination of the given line. Then, m = tan 6.
(i) m=0 = tan0 =0
—= @=0° [ 07 <8 <1807]
(ii) m>0 = tan 0 >0
— 8 lies between 0° and 90°

— 815 acute.
(iii) m<0 = tanB8 <0
—

0 lies between 90° and 180°
— Bis obtuse.
(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

[ )
o0
ing whose slope is not defined, is 90~ :.
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Slope of a line when coordinates of any two points mlut
on theline are given ar b e

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

(X5, V,) ISgiven by

m=tang =32 N
X=X

RO O RTINS




EXAMPLE 3  Find the slope of the line passing through the points
(i)(-2, 3)and (8, -5) (11)(4,-3)and (6, -3) (i) (3,-1)and (3, 2)
SOLUTION (i) Let A(-2, 3)and B(8, —5) be the given points. Then,
—5—3:—8:—{ . m:{yg—y-l}
§—(-2) 10 5 ' (X7 —x7)
(ii) LetC(4, - 3)and D(6, —3) be the given points. Then,
-3-(-3) -3+3 0
dope of CD = AL
—— =4 9 1
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 (.

(i) LetP(3,-1)and Q(3, 2) be the given points. Then,

slope of PO = ﬁ =2 which is not defined.

7 nf
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Angle Between two
Lines




Angle between two lines !!Ilg...t

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

tangzirnl_rnz /( o .
1+mm, 7 9 8

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 ISTITUTIYNS
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 =37y = 1 /2 and
_ 43 _ 7
M2 = 595355 1

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

da =i

1 n 9
2 B
| =l l=*3.

T2 —Try i
=1 I
2 ]

1+myme '~ 'y

tan B = |

At 5
e | =3

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

RO O RTINS .
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Let [y and Ly be two lines whose slopes are 1y and
respectively. Then

i) 1Ly & m=m,
i) 4 Ly = mm=- .

RO O RTINS
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EXAMPLE 7 Shoto that the line jorming 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 DX0, 3) be the given points.

Then, aiﬂpemfAB-l - 3) 4 E
) —7 7
I-(-) 4 4
And, slope of CD = ==
g I i
5 slope of AB =slope ol CD.
Hence, AB || CD. .

R O A RTINS .




EXAMPLE 8 Shotw that the line joining the points (2, -5) and (<2, 5) is pewvendicular  wommmos
fo the line Joinimg the points (6, 3) and (1, 1)

SoLUTION Let A(2, -5), B(-2,5), ({6, 3)and [X1, 1) be the given points,

Let i, and 1, be the slopes of AB and CD respectively. Then,

5-(-5) 10 5
;= slope of AB = =
1 ‘?-ﬂpt‘[] _2_2 _4 2
l-d -2 2
= slopeof (D= —=—=—:
1= S10peo WA
- zrtrr?-[i]xg-—]
)T 32,
Hence, AB LCD. mict §:°




Collinearity of three points !!Ilgl

If three points A (h, k), B (X, y;) and C(x,,y,) are such that
slope of AB = dlopeof BC, i.e,,

> =

yl_k _ Y=\
x—h %-x
or, (h—x)y,—y) =(k=y =)

Slope of AB = slope of BC

| | O / >X
then they are said to be collinear. A

/
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EXAMPLE  Llsing lopes, show that the points (5, 1), (1, =1) and (11, 4) are collinear, L
soLumoN LetA(5, 1), B(1, - 1)and C(11, 4) be the given points. Then,

H-) 2
slope of AB= 15 41
-(-) 5 1
-1 10 2

. slope of AB =slope of BC

= AB| BCand have a point Bin common
= A, B, Care collinear.

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

and slope of BC =
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Various forms of the equation
of aline




Various forms of the
equation of aline
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1. GENERAL FORM
2.POINT SLOPE FORM
3. TWO POINT FORM
4. INTERCEPT FORM

R O A RTINS
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GENERAL FORM
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The "General Form" of the equation of a straight line is:

Yy =mxX + D

A ETITLT . .




General eqguation of aline !!Ilgl

Any equation of the form Ax + By + C = 0, where
A and B are smultaneously not zero, is called the
general equation of aline.

RO OF A ETTTU TN .




Point-slope form !!Ilg...t

The equation of aline having slope
m and passing through the point
(X0, Yo) Isgiven by

Y-y, =rm{x—) “

RO OF A ETTTU TN .
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EXAMPLE 1 Find fhe equation of e passng through the pout (4, 3) and hoomng -~
o2

S0LUTION We know that the equation of a line with slope i and passing
frough the point (¥, 1y s givenby
[J- ) =mr-x,)
ere =1, 3, =4and y, =
Hence the required equation s
y-3)=2x-4, ie, L-y-5=0 HE:
| mict |




EXAMPLE 2 Find fh eguation of o e s ks angle o 10" b e s ™
ond pss g He po 3,3,
SOLUTON Here 1=t "= an 18- &)=~ fn4*=-

1 L}
' o el

Henc, the required equaton

L‘i:-1 TEERPSRY
I=i
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Two-point form !!Ilg...t

The equation of aline passing through '
two points (x4, ;) and (x,, Y,) Isgiven P, (x,, )
by Pix )

.y
.3
y/

=X
e 0

Y= Y1 (X— Xl)

2~ %, 2.

SROUF OF ) R TTUTIom .
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| ntercept - form !!Ilgl

"X
The equation of the line making Rﬁ- (0, b)
intercepts a and b on x- and y-axis
respectively is given by :
X y 1 [ti ------ = ] ememane ;:l} > X
a b
000
0000
0000
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| e
1. Find the equation of a straight line whose slope = -7 and which intersects]lut
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. cee
0000
o _ _ _ 0000
e is 4/7 and its y-intercept = 000

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




Lecture- 21 GROUP OF STIUTONS

Normal form of the equation
of aline




Mt

Normal form e

Suppose a non-vertical lineisknown
to us with following data:

(a) Length of the perpendicular

(normal) p from origin to the line.

(b) Angle o which normal makes

with the positive direction of x-axis.

Then the equation of such alineis given by




[P
Find the equation of the straight line which is at a of distance 7 units from nlut
the origin and the perpendicular from the origin to the line makes an angle  turorisTUmOR
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 sin a = p.

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

X C0S 45° + y sin 45° =7

e

; il -
= X 7 +Yy 7 7
z A

B L

= X +y = 7V2, which is the required equation. coo
0000
0000
000
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| oy
EQUATION OF A LINE IN NORMAL FORM “Iut

P OF |RSTITUTIONS

THEOREM 1 Let p be the length of perpendicular (or normal) from the origin to a given
non-verfical 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 he equation of o ine those pemmencicular distance from He origi
5 5 s and the angle befuoeen fhe posthoe directon of the X121 and
the perpendicular 1s 30°




SOLUTION

Miet

GROUP OF ummmm

Here p =5 units and o0 = 30~
So, the egquation of the given line in normal form is

x cosot+ i sin & = p, whereo = 30°and p =5 units

A
L = i )
M
_%
—~—i L 307 ——
bl . \ X
¥ Bk
Y
[ ]
= xcos30°+ ysin 30°=5 o0
[ X )
000
o0



= I{g]+y(é]:5

o J3x+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 15 3 units and the angle
between the positive direction of
x-axis and the perpendicular is 157,
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SOLUTION Here p = 3 units and a0 =15°.

S0, the equation of the givenlinein
normal form is

xcosO + ysin ¢ =p,whereo =15° = ; :
and p = 3 units \
& xcoslb®+ ysin15°=3

(43 +1) y{»,r’_l '

22 W2 =
[ 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 (W3+Dx+ (W3- Ly - 62 = 0, which is the required equation. 4




EAAWPLE 3 Find the equation of e whose pemendiclardistncefrom Hhe g

5 s and he angle et thepsitoedvcionof e v o
e perpendiculor 135" |

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



Different formsof Ax + By+ C=0 !!Ilg...t

The general form of the line can be reduced to

various forms as given below:
> Slope intercept form

> Intercept form

> Normal Form ceso

-
miet ot
RO O RTINS .




Slope inter cept form !!Ilgl

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

_A _c Ory=nmx+c, where _ A and _C
y=—X+— Mm=—— C=—
B B B B
If B=0, then _C
X=—"
which isavertiow ... 2 ./hose slope is not defined and x-inter cept
* BB
A
000
0000
0000
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| nter cept form !!Ilgl

If C#0, then Ax+ By + C = 0 can bewritten as

X . Y _1 OR X'y=1

C C .
A B a b
Where c and C
a=—— b:——
A B

If C=0,then Ax+ By+ C= 0canbewrittenasAx+ By=0
which is aline passing through the origin and therefore has

zer o inter cepts on the axes. 000

RO O RTINS




Normal Form !!Ilg...t

The normal form of the equation Ax+ By + C= 01isXx
Cosw+ Yy Sin @ = p where,

A | B
COSw == SN ==
x/A2+BZ JA? 4 B2

and

J AZ + B2

o000
0000
0000
o000

-
miet ot
RO O RTINS .




Distance of a point from a line !!Ilgl

The perpendicular distance d of a
point P (X, y,) fromtheline

Ax + By + C=0Iisgiven by

Ax, + By, +C
\/Az-l-BZ YY)

RO O RTINS .




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

(2, - 1). P 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
5 42 (1)
RSN
_ 8415
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

RO O RTINS .




Distance between two parallel lines !!Ilgl

The distance d between two parallel
linesy = mx+ c,andy = mx+ C, IS
given by

C. -G X<z
V1+m?

RO O RTINS .




Midt
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 straight line is 5x - 7y - 31 = 0. ::::

RO OF A ETTTU TN .




| ntersection of two given lines !!Ilgl

Twolinesax+by+c,=0andax +by+c,=0are

(i) intersecting if & b
a 2 b2

) oy b c

(i) paralel and distinct if a, b, c,

(iii) coincident if a_b_o¢ ooo
a, b, c, 44

RO OF A ETTTU TN .




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

RO OF A ETTTU TN
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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 |BSTITUTIONS
N

RO O RTINS




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 IRSTITUTIONS

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

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

Therefore, PQ = QR = RS = SP.

Now, m; = Slope of PQ = H = 1A
ms = Slope of QR = % = -2 and

may = Slope of RS = % = 1/

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

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. - (XX
miet o




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 )&mi inclined with the v-axis at an angle of 75".

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

angle of 3(¢ with positive direction of the x-axis.
Passing through the points (-1, 1) and (2, - 4). o000

mict eos’
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. The equation

6x’ + Xy — ll‘!.’z — 13X +6y+6=0

represents

(a) a pair of straight lines through the origin

(b) a pair of perpendicular straight lines

() a pair of parallel straight lines

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

mict eecs




Solution ‘ mmt

|:L:| } Wt: }] dVie, GROUP OF IRSTITUTIONS

6x” + :-:y—IE';,'“"'—Hx + oy + 6=0

Here, a=6, h= b==12

h.ll'-

I3
2
[=3c=6
a+b=6-12==60
A pair ol line is not perpendicular
and *+h* # ab

8=

. Pair of line is not parallel YY)
0000

Hence, pair ol strajpbilinais not passing through ~ $398°

origin, neither par: mlﬂt erpendicular. 143

(= T r‘.l.'l'.
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If the point (o,c) lies between the lines

2x + yl =5 then select one of the most
appropriate option

@ Ja|< 2 ©)fe|<
@< @ o<

RO OF A ETTTU TN .




SOLUTION-2 st s e

(a) Given lines are

|2x+ y|=5

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

y=x ... (i)

"*Line y = x intersect the line Egs. (i) and (ii) at

p*::)ints(g,,E)and(-"g’,_5 ‘
338 .\3-3

RO OF A ETTTU TN .
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GROUP OF |BSTITUTIONS

R 4

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

*. &t lie in between —° and 2
33
1.8. :§<a<§
3 3
5
o < =
3

RO OF A ETTTU TN .




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

(A) (1.0),(-1,-4)

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

© (0,-2).(2%,23)
il

o) (~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 :

(A) (1.0),(-1,-4)

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

© (0,-2).(2%,23)
il

o) (~25-23) -4

Miet
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Mmict

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 341 i
dx (o, oo

Given, tangent of 01 mict ra:a}lel to line (i),




». Slope of line (i) is 4

-~ From Eq. (iii), we get

3 +1=4
= a==+1
- (o, B)lie on curve (i),

B={+1f 4+ (£ 1)-2

= I?l':'-[]..—4

~Points are (1, 0

f

RO O RTINS

b=




THANK YOU
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Lecture- 20 &21

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

) ' i ¢ i 1 " ’ a,

Equation of Q. lime m nteseepts fom §

- _ | o (201 17]
The l\;'ll(.ltlﬂu n(\ a line wnahu‘}* miescepls a b b ow

ORI ’ . axl e vipoee o
e -ax l.bf. Qued the if-axic D (PV t




L .

8- Find Hhe equati
End -Hm f g,ua.tmu 06 e o S;h-n lgld .,Wﬁ«a

\Pustc 4l point (3Y) oud
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EXAMPLE 2 Find the eguation of the line whose
perpendicular  distance from the
origin 15 3 wmts and the angle
betuwen the positive direction of
x-axis and the perpendicilar 15 15",

SOLUTION Herep = Junits and a =15

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

xcosa + ysina = p, wherea =157 =5 o .

and p = 3 units \

&= xcos15" + ysin15%=3

(341w dE- !
22 2

[ cos15" = cos (45" — 30%) = cos 457 cos 307 + sin 45° sin 307
sin 15 = sin (45— 307) = sin 45° cos 30° — cos 457 sin 307]

e I aness -1y — 62 = 0, which is the required equation.
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EXAMPLE 3  Find the equation of a line whose perpendicidar distance from the origin
B units and the angle between the positive direction of the x-axis and

the perpendicular is 1357
SOLUTION Here p = +/S units and a = 1357

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

XCoso + ysino =p,

J

1

N
whereo =135"and p = B units
P
e xcos135% + ysin135°= /B R
2 I[—_l]ﬂ,[iJ_ﬁ ":f-:’y’ G
v2) A2
__"urr'

[ cos1357 = cos(180° — 45") = —cos 457
sin 135% = sin (180F — 45%) = 5in 457

= —x+ =4 & x—-y+ 4=10, which is the required equation.

L
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soLUTION Here, p=— 2units and o = 2407,

T
B :\ 241::/-——3\‘ _
e '3' ;4
e
<

'Ir 1

S0, the eguation of the miven line in normal form is
xoose + ysin o =g, where o =240" and pr=Z2units
=  xoos 240 + ysin 240° — 2

=7
= .1f ;]+y[_ }=2 [ cos 2407 = cos {1807 + 607) = —cos 60°
' sin 2407 = sin (180° + 60°) = — sin 607
= —x—-d3Yy =4 = x+~3y+4=0, whichis the required equaton.



pRACTICE oUEsTIons | Bt

1. Find the equation of the line for which

(1) p=3and o =457 (ii) p=5and o =135"
(iii) p = Band o = 150° (iv) p= 3and o = 225°
(v)p=2Zand o = 300° (vi) p=4and 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 @ such that sino = %and 0L 18

=

acute. Find the equation of the line.
3. Find the equation of the line which isata distance of 3 units from the origin

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



ANSWERS

1. ti}x+y—3ﬁ=ﬂ :ii}x—_u+5«|'i=ﬂ tiii}ﬁt—y+16=ﬁ]

(iv)x+ ¢+ 3./2=D :v}.r—ﬁ_u—4=ﬂ (vijx +4=10

2, E«Ex+y—5=ﬂ

3. Idx+5y—-39=10
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Lecture- 22 SAOUP OF ITUTONS

Two point form of the
equation of aline




| --.LI

EXAMPLE  If the slope of the line passing through the points (2, 5) and (x, 3) 15 2,

1 olnibg L ,u.ui.u_ Lol LILFL W LLE R LLy

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 = - -

RS P

_—2:2 & h-4=-1

(x-2)

s i A R g | .

Hence, x=1. EE.



\ ming

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

soLuon Let A(4 4), B(3,5)and C(-1, 1) be the vertices of A ABC
ety and iy be the slopes of ABand AC respectively. Then,

-4
ity = slope of Af =——=-1
| = SI0PED (3_4]




Cl=1,=1) | “‘Et

STITUMANS
—

A(4, 4) B(3, 5)
;= slope of AC= k=4 = A =
" (-1-4 -5
Mty =—1

So, AB L AC and therefore, ZCAB=90". -

: . : . . 000
Hence, the given points are the vertices of a right triangle. ERE

0000
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EXAWPLE  Ifthe poins (h, 0), s, ) and (0, ) lie on a line, showw that — ﬂ +£:1

hk
soLuion Let A(l, 0), B{a, b)and C{0, k) be the given collinear points
Singe the given points A, B, C are collinear, we have

slope of AB = slope of BC
B b (e
b 0 (h)_ﬂ

ﬂh:(ﬂ—h)(b—k)




!

g =1k
i}

- }—*ﬁ:l ondividng bothsidsby ]
|

[

Hene —4—=].
|
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A . : S |
EXAMPLL  If the angle between two lines is % 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
o l ?ﬂg = T”i

tan 6 = :
h-+?ﬂﬁﬂ3

- (i)

Iffﬁhzé,mf:maﬂdBZET

Putting these values in (i), we get

1
L T 2m—1

— tan — & ==t |

24 m

1
14+ —m
2



Hence, the slope of the other line is 3 or n

o (2m-10=02+m or (2m-1)=(-2-m)

=]
= m=3 or M=—-

-1
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SUMMARY
(i) Egquation of xaxis isy = 0.
(ii) Eguation of y-axis is x = 0.
(iii) Eguation of a vertical livte onn RHS of the y-axis at a distance
a fromif is x = a..
(iv) Eguation ofa vertical line on LHS of the x-axis at a distance
afromitis x = —a..
(v) Eguation of a horizontal line lying above the x-axis at a
distance b from 1t isy = b.

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




Lecture- 23,24 srou oF s

General equation of line




(nownal eguation of A dine:-
The egpation AX+BY+=0 aloye vepretd
A dive provided A aud, B 0se net dmlke-
neowly 2o




Reduion ¢ Gaupial form to Shusdasd o

}&f%mamﬂmegmﬂmgéﬁﬁjw@ﬁﬂ

H1+Q?+C:O




Slo pe-Intercept form?e

Arn+8y~+C =0
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Smee 0og X <O & Simu >0, & Jies in- econd

q;mdum?
NOw <o 1-"8??10( e ﬂ/g. o = :'méou
oS X —r
‘fcww-( = 40 () §o #60°) = toucl20
= oo S p=2

M_H"L eguation mnﬂ)\mﬂgom »fi’»ﬁ“ff“"yf
/ICQ%!D_D +'2’,Sm!2_a =2 /
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i = O, gfﬂac:::lJ =2 L
COL X :‘bGlquﬂ
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(1 Tritescept formé- (i) Normal fom,(f') |

hftr~
Cere hawt, w4+ Y=p [ Slope I
c:xfj = 3)(,+Lf Aorm

—— e
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Lok Ju veguuad Intercephs form-







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 ¥ + 5 = Oto 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 inclinabion of the line:
((x+3y+6=0 ({)3x+3y+8=0 (ii)/3x—y—-4=0



ANSWERS

7 k- K 5
L 1,r=11—£,rﬂ=gand|:=—ﬂ 2 y=—5:n: +5,m=—5mdf=5
ol B T ; A 7

X |
3 y=0-x-5m=0andc=-5 4.—+*—;=L5unit:a

5, L0 4 21 Bunit 6 ()150° ()17 i) 0

12 -5
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Distance of a point from a line
and distance between two
parallel lines
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LIs+aunee

The distauee V %
M'Lcﬂ-eﬁ,u. ‘troo /;P(/
H?(J—By +Cy =0 " ///Q 4 X
B PAn+BY +0C =0 s \L
Fen b |




* Qistauce. betuseer, tweo pasallel Ll
g:m-&c, A y-= I +Cy. Ly Given b

d =[C=C
T+m*




(1) Find the.clis tawsee. o) Hee, poiut (41)Fomn
ol
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D7  the duaes 052 14y +9=0 &
6x- 8y =0 ,find oo, Clitt anee befweie
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- | — b
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EXAMPLE: Find the length of perpendicular from the point (a,b) to the line
Xy
L

— 4 ==
q

S0LUTION The given point is P, b) and the given lineis bx + ay - ab=1
Let d be the length of perpendicular from Pla, b) to the line
bx + ay - ab =1
Thmrd=fff}=:ﬂ+ﬂ:ﬁ[1—ﬁb| fli

S e ﬂlln.l
b+ -+ b




Mmict

EXAMPLE  Find the length of perpendicular from the ongin fo the line
dr+3y-1=0
SOLUTION The given pomt 15 P(0, ) and the given lineis dx + 3y -2=0.
Led d be the length of perpendicular from F(0, ) to the line
fr43y-2=0
4x0+3x0-21 2

Then, i = =~ mit,
g3t 0
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EXAMPLE  [f p is the length of perpendicular from the ovigin to the line whose
intercepts on the axes are g and b then show that

1 1 1
o Siken Ty T
el R
SOLUTION The equation of the line making intercepts @ and b on the axes is
given by
XY S 1
—+—=11e,—+=—1=1{L
S : a b W
Since pisthelength of perpendicular from X0, ) to line (i), we have
Il w0+ 1 w =1
_la b s
P %3 j i .1 1 1
T + . 3 ~oi e BE 3 -y
a-  b° a B a b
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EMNPLE!  Fund fhe stnce e e ol s 133 489 - =0 mud
D+ by+ 1=

I
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SoLuTION Converting each of the given equations to theformy = mx + C, we pget

-151+EH—54=D=; y=—1-'_'3' L

X g
= 1 (z)
152 + 8y + 31=0 = y=_15:r— =3 .. {i)
! B 8
Clearly, the slopes of the given lines are equal and sothey are parallel.
The given lines are of the form ¥ =mix + C) and y =mx + &, where
= 5
m=£,fl —1?a11dEj I,
5 4 = B
distance between the given lines
= M" where m = ﬁa C] =£d'l'1'l'j L.E e __3-1
Jl+m” & 4 8
31_17| [ 65| (65)
5 4 ) L 8 [-55 8 J A
= = = = *o— | = —1aniks.
T | 225 2849 & 17 17
i " 62 64
S -

Hence, the distance between the given lines is ﬁ1_:|.r4.il~ﬂ.



prRACTICE ouesTions | TRt

1, Find the distence o the point( 3, -3) from the ine 31 - 4y =27

L Find the distance f the point(-2, 3)trom the line Ly =3y 4 12

3, Find the distance o the point(~4, 3)trom the i 4 +3)= Xy -
4 Find the distnce ot te point (2, ) rom the ne y =4




prRACTICE ouesTions | TRt

ove that the line T2r-By-3=0 i mid-panalll fo the [ines
lr-3y+7=land v -y -13=1)




ANSWERS mict

13
1. gunit 2, 4units 3, ?unih‘ 4, Tunt
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Lecture- 26 GAOU OF STTUTIONS

Standard Equation
of circle and Its
based questions
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Standasd eguation of Cirele ~
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U

Q| DO@) AL Pofvd- 5 '-, .
o TF (bt k) B given [ /
f)mlfd’(:x’ )3,) E} ¥ Iﬂ 5 1 dﬂ



Miet

GROUP OF ummmm

dil'_(:'*ﬂiif € beturéon C,'}(,f 4 ;{!) &- (’L";KJ —3 ‘

M el o o, < ¥ C po?vd“ liex fn,sfccge.-!w,
di = (pointfies wwﬁ%)
i > % Cpeint Diex @utsiote
Lo wse bLuagse drd?t)
ki) = (86D, C )

N ey
dﬂ‘l%-_f_f_{q‘i: % - /7‘-{4‘39,30”

syadiur = 5
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Q-2 Find Hag, eguation of, civde whoe
Coutve 42 (3.2) oud vadua B35 [2ol5-¢]
Sol The equation of circle howing. Cerdre
CB,Q,) ourd qadiut 5 U8
-2+ (y-2) "= 5>
G- + Cy-1 = S5
A+ -6 + 45y —qy=25

I
X +4*-6X —Y4-+/13= 25
[+ 9%—6x -4y -2 =0/ Fnd
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@«.’2 Frnol +ae. (-“ﬁ'} watitn 06 ot vele Cotose.
coubhe t (2,8) and radiva 1S 82020

Sol* The ewm% Dnele i 217
(e-2P +ey-3)7= 9*
y SV (y9~+9-61é,,: 6
Wty dyx -6y +13 = 69
[XC+y>— 4x -6y -5 =o | A
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Bl Fnd H eguation of civtle, 4ho Co-ovdhat
€2 of whese digmekts Ase ~1,2) aud
(Lfﬂg) [Q@b—lfj
S61. Y5y W % clvele Ay
(oc+p) (=) + Ly -2 (F+3) =0
G —yata-v) + Cy™48y-24-6) =©
[hhy" gt g —0 20 [
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EXAMPLE  Find the equation of a circle whose cenfre 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. &)
A 3, 6). Then, radius of the circle
—ICPI=4(3- D%+ (6+ 1) =50, (2,1} }'

the required Equ& tion of the circle is /
(=" +(y+ 1 =(50)

= x+u—41+1't,.r 45=1, -




EXAMPLE -
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Find the eguation of a circle of radius 5 units, whose centre lies on the
x-axis and which passes through the poivt (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|

— (k=27 + (0—3)°
— Jk* — 4k + 13
= K —4k+13=5 [ radius=>5units]
= K —4k+13=25 = b —4k—12=0 |
= (k—6{k+2)=0=k=60r k=—2
centre of the circle is (6, 0 or (—2, 0).
Hence, the required equation of the circle is
(x =8 +(y—0)2=5% or (x + 2)*+ (y —0)* =52
= x4+ y—12x+11=00r X"+ "+ dx—21=0.
Thus, there are two circles satisfying the given conditions.




Miet

GROUP OF ummmm

EXAMPLE  Find the equation of a circle with céntre (I, k) and touching the x-axis,

soLUTION Clearly, the radius of the circle = k. '
S0, the required equation is
(x-Ht+ {y—k}l=kz \
= 14y =2k + =0, Gl &)
)
¥ 0 P X
1
l,rli
000
0000
0000
000
[ X
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EXaMPLE ¢  Find the equation of a circle with centre(h, k) Y 4
and touching the y-axis. =
SOLUTION Clearly, the radius of the circle = b / \

S0, the required equation is

Cih, k)
(x=H+ = k)t =Hh k/

= x 4yt —2hx - 2ky + K =0.

"4
=
=
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SXAMPLE _ Fird the equation of a circle with centre (h, k)and touchmg both the axes.

SOLUTION Clearly, radius = i =k = c(say).

the equation of the circle i3
(X -0+ (- i =¢"

= P =dfr ) 4=,

wherec=li=k

¥

-

/ Cih




pRACTICE oUEsTIons | Bt

Find the equation of a circle with

1.

AL e

centre {2, 4) and radius 5

centre (-3, —2) and radius 6
centre (a, a) and radius +/2
centre (aoos o, #sin o) and radius a
centre (—a, — F) and radius -.'l.'az —
centre at the origin and radius 4
Find the centre and radius of each of the following circles:
7 7
i 7 . ; S 1= 1
i) (x—N+(y-17=9 ii [I——J+[ +—) =
O @1 @) (r-3) +[y+3) =16
(iii) (x+5)°+ (y—3)" =20 iv) ¥ +(y-1°=2
000
0000
00000
0000
0000
000



prRACTICE ouesTions | TRt

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

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

10, Find the equation of the circle whose centre 15 (2, -3) and which passes
through the intersection of the lines 3x + 2y =1land 2v + 3y =4



ANSWERS Mmiet

Lx 4y —4x—8By-5=0 2 4yt —23=0
3. x4y —2ax —2ay=10 4. x*+ y"—2axcoso — 2aysine =0
5. % 4y + 2ax + 2by 4+ 287 =0 6. ¥ +y —16=0

7. (i) Centre(3;1), radius=3 (11} Centre (% y _—;], m-r_']iuf_-;=ill

[

(iii) Centre (-5,3), radius =25 (iv) Centre {{), 1), radius =2
8 x4+ y:—ai.r+lli!y— 21=0
9. (X" 4+ 12+ 11=Dor(x"+ v + 4y —21=0)
10. ¥’ + " —dx+ 6y + 3=0



THANK YOU
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Standard Equation of ellipse and
Its properties
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ELLIPSE It 13 the path traced by a point which moves i 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,

. h =7 ey
| In the given figure, § and F are two /
fixed points and P is a point which moves i
insuch a way that PR + Ph=constant. /

il +
The path traced by the point P is called an \ f /
ellipse, and the points L and F, are called
\\‘\1—_

its foci. —




SOME MORE TERMS RELATED TO AN ELLIPSE
(I} CENTRE OF THE ELLIPSE C

The midpoint of the line segment joining the
foci, 1s called the centre of the ellipse.

=
T

In the eiven ficure, | and F, are the

o 2 J 1 = r-E.I |2
foci of the ellipse and O is its centre, /
where OF = OF,.

() AXES OF THE ELLIPSE D

MAJOR AXIS: The line segment through the foci of the ellipse with its end points on
the ellipse, 1s 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, 1s 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.
(llf) 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
enghol e majrais= A3 s
enghof beminer s =(0)=




Distance between the foci= FF= 1
Length of the semi-major axis = 1.

Length of the semi-minor axis =0




g e e e e

(V) ECCENTRICTY OF AN ELLIPSE

The rato - i aways constant and it denoked by ¢ calld the econtrictyof

[
ieelipse.

Foran llipse, we have <<

(
g 8 p==¢]|
a
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STANDARD EQUATION OF AN ELLIPSE

THEOREM ™ -+ Fthe standard equation of an ellipse 1
% y?_
FAra

twhere o and b are the lengths of the semi-major axis and the semi-minor
axis respectively and a > b
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HORIZONTAL ELLIPSE

Inn the qroen equation of an ellipse, if the coeffcient of v s e larger denominator
then its major axis lies along the x-auxis.

Such an ellipse is called a horizontal ellipse.
& d
Thus, IT + :—2 =1is an horizontal ellipse, i b
L
y i yi
EXANPLE m 4 T =1is an horizontal ellipse,



LATUS RECTUM OF A HORIZONTAL ELLIPSE

T lfs rechon of v el 5 v st pemendicnlr o e i
s g o e ot end s on e el



s

the length of the latus rectum is —
!



Tn hovizontal eflipse,
(" Cemhe= (0,0)

(D Vertees !
A(-a,e0) & 8,0

S e EE("QO) &6 (¢ 9,

@ éf.ﬂud'n‘df?, (e)= C
a-
e C= [aT b2

Mmict



@ [@,8}1% O’é W%f'm’

CCo) - mp

@) Equation 6f mojor

OLXIC - =0

Pxis (AB) — 20 dhag &
B leugtte of piunovexis (B (6,




@Ww&gw l@ﬁgaahm@g Misor

QKIS - X 28 OoXis - =0

@L@Afﬁt@é(%ﬁu @Lenﬁ%ﬁ% Lot

2b> %9'
s P CL




(;} Y ATUMUCALC. £ XS

fﬂ—ﬁm uev-fe, AXIS -

w , 1 0,

(Pnjugate. Axis =B HEE @n QXIS *
Jugate O _ J“z?j’;i

D O (_c,0) & - UOF&cj = (o,-) &

(v / (o ,e)
Verticer 3 (-a )& (a0) |[)\Vestices = (o0,-a) b

) ,. (0,Q)

§ /rle\c-fH1 % hrauuerse Mf@,bo;u g A g UeIsL
Dv's .o b equatioh 5 Gio a. A equatiod
LR =iy v L o =0 .
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m EWJ F’(f‘f’wfﬂaﬁf np-ovell natel ﬁ:g "FC’CJ
Qe J?M Hs, ﬁ?; Lotk yectum 50'3'

000, ’XQ" [2015-1€ 1
e S‘K‘+’#' -

a'=36, b=16
(11 >b’*L ( Honwoutal ellipse)
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Axes; o-octinates of Hu uertices ond
The fodd; e ecceudvicty auol lemgfh of
Ui+ y ™= [ oo
ol —rm, & iven eqLeation _is
U+ y* = loo
2 /3
25 e T, LAt
( Vesticol ellipae)




brl:Qb: al_::/OO
C:Jﬁ% ﬂjm:ﬁﬂugﬁ
a:{o/ p =5

(0 (eugth of mayor axis =0 = 20 Wk

MHA ogL hunor QxS = 25 = axs=[0
Lt -



t (b -ovelinates @é"/‘ﬁzuékﬁceg _
Alo,~) & B(00) Aladt (S
Alo,-10) & B(0,!I0).

& 0 odiaren of Foci OAe

Flo,-c) & R(oj¢e)
F‘_( 0,~-5/3) é = W, 5 Bj




O Eceuhiirs (8) = C -5/3 ~J3
aky (€ =€ o =D
V) gt of Hee Lam rectum = 16-

&/X—Qﬂ = 5 cuuts
10, iy
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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:

2 2
T B,
16 9
2 )
. . I '
SOLUTION Given equation is T + ? =1
2 ?

Yy

e X
This is of the fuhnrn—3 it 1, where a> b

a
S0, it is an equation of a horizontal ellipse.
Now, (1°=16and b*=9 = (@ =4and b= 3).

t:=1,f|ﬂ2—bl =,¢'15—9=ﬁ.
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Thus, 2 =4, b=3and c=+7.
(i) Length of the major axis = 21 =(2 x 4) units =8 units.

Length of the minor axis= 20 = (2 x 3) units = 6 units.

(ii) Coordinates of the vertices are A(-a, 0)and B(a, 0),1.e., A(-4, 0)
and B(4, 0).

(ifi) Coordinates of the foci are Fy(~c, 0) and E(c, 0), ie., F,(=7, 0)
and F,(+7, 0). P

c

(iv) Eccentricity, e=—=—-
a4

P o(2x9 9
(v) Lengthof the latus rectum= 2 = (2}; ) unitsz'—zuniha.
f

000
0000
0000
000
o0



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:

dx*+ 9y =144
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SOLUTION The given equation may be written as

¥ 1
36 16
¥ 1}’2 2
This is of the form — —== +E?__1 where a” > b~.
e

So, it is an equation of a horizontal ellipse.
Now, (a°= 36and b°=16) = (a=6and b=4).

5 e=lat =t = 36316 =J20=245
Thus,a =6, b =4and ¢ = 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),1.e., A(—6, 0)
and B(6, 0).
(iii) Coordinates of the fociare F,(—c, 0) and E(c, 0),i.e., F,{— —2./5, 0

and E(2+/5, 0).
: c 245 A5
(iv) Eccentricity, e =—= =
a 6 3




i iU
EXAMPLE  Find the equation of an ellipse whose vertices are af (25, 0) and foct af
(+4 0).



Mmict

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

horizontal ellipse.
?

Let the equation of the ellipse be —+ E—E =1 whered*s I
p

Its vertices are (24, 0) and therefore, 1 =5,

Its foci are(£c, U) and therefore, c= 4.



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

: P IE l :
Hence, the required equation is — + ' 1



FIARLEG Fod et o on e e e 2, ) e

|
i
ﬂ&a
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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 required equation of the ellipse be
-+ ‘f—j:’l, wherea’>b~.

g~ b
Letits foci be(+c, 0). Then, c= 4.

c €
Also,e=— =@ a=—= =12

a e (1/3)
Now, a:-_{n*—b*} — b =(a*—c*)=(144 - 16) = 128
a’=(12)*=144and P> =128

> T D
Hence, the re:iujred equation is g Y

144 128 e




e

EXAMPLE 7 Find the equaion of an llpse ohose mar nxis lies on fhe x-as ond

i posses though the pois (4,3} and (6,2)



wnmmmm l,.':lr Jl] il FIL I‘U; .E.J.
SOLUTION Since the major axis of the ellipse lies on the x-axis, so it is a horizontal

\mint

ellipse.
Let the required equation of the ellipse be
2 2
I_,,+-:_E:1 (where a2 > b?), ()
.
a ; : 16 9 5
Since (4, 3) lies on (i), we havE—j+b—2:l ... (ii)
22
Also, since (6, 2) lies on (i), we have 3—26 + E;il =5 ... (1)
il
Putting lz =y and ;T =vin (ii) and (iii), we get
n 5 .
16u+ 9v =1 . (V)
J6u +4dv=1 e (W)
On multiplying (iv) by 9and (v) by 4, and subtracting, we get
bhr =5 ﬁ-ﬂ:lﬁ%:lﬂ:} b =13. :
13 be 13 e
1 '@ ®
0000
0000
000



\ ming

i £
Also, since (6, 2) lies on (i), we have 3:5 - 4ﬁ =1 515
a i
Putting lT =1 and Ei,, = v in (ii) and (iii), we get
a -

lou+ 9 =1 s (IV)

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

6oy =5 & -IJ:l = l:l = =13

13 ™ ¥ 13

Putting v = %in (iv), we get

]&{:(1—%) = li.firut:i =" u:[i:{ ]] ]

13 13" 16) 52
£ 1 ;. o
S — e ) o0
at 52 oo



Thus, °=52and =13

2
. oA

Hence, ! dequaionis — + =1
E1CE, tE IEJUITed equatlon I 5 - 1



pRACTICE oUEsTIons | Bt

Find the (i) lengths of major and minor axes, (i) 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
RIS S RS 3, 16x7+ 2547= 400
2% 9 19 36 :
4 x*+ 44" =100 5. 9¢+ 16" =144 6. 4x*+ 9y =1
2 2 2 2
7o s 8, =y a =] 9, 352+ 2y7=18
4 25 9 16 =
10. 9x%+ y*=36 11. 16x° + y*=16 12. 252" + 4y* =100



ANSWERS Mmiet

1. (i) IO wnits, & unies (ii) A(—5, and B(S, Oy (iii) 5 {—4. 0) and F>04, O)
|;'i~.-’}€=§ vy 36 units
2. (i) 14 units, 12 units (ii) AL—7. Y and B(7F, O
(i) Fp{—~13 ., O0) and E(/12, O) (v &= “;3 () % units
3. (i) 10 undts, 8 unies (ii) A(—5, M and B(5, 0) (iii) E{—3, M and (3, 0)
- = 32 z
L:".:I-E,'=? tv}?msts
4. (i) 20 units, 10 units (iiy A(—10, 0) and B(I0,. O)
(i1i) Fj{—=503 . 0 and EEJ 2. o) fixf}?:—f (%) 5 units
5. (i) B units, 6 unies (ii) Af—4, O and B{4, 0) (iii) F,(—J/7, 0), EJ/7, O)
i [
l:'i'l.."]lE=TF Ll.r}'En_J_nit:-;
S
6. (1) T vk, E1|_:|_r~|-it {ii) 1 {— l, {}) arud Blrl, L0
3 2 | =
(iii) 5 [_;5 - -D-]a_nd r?_{ "‘; 2 D.‘! (v e 2 (v}% wnit
i | ___I — =



ANSWERS

Foofay 10 unibks, 4 vrmits

(iii) F{0, —21) and (0, <f21)
S. (i) B units, & uniis
—~7) and (0, N7

Q. iy 6o units, 200 units

(iii) F (0,

(iii) F, (0, =/ 3) and (0, 3/3)

Miet
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(11 A(D, —brand B0, 5)

faw) &= S ZE (W) — it
5 5

(i AdD, —A4yand B(O, 4)

':_i"-"}E7=T {%’}%mibﬁ

{31y A{E. — 3yand B{O, 3F)

tix*}ﬂ=j—'3 () it



ANSWERS

10. (i) 12 units, 4 units

(iii) F;(0, —4+/2) and E(D, 4:/2)
11. (i) 8 units, 2 units

(iiiy F; (0, —A5) and E(D, +/15)
12. (i) 10 units, 4 units

(iii) F, (0, —/21) and E(0, +/Z1)

Miet
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(11) A{0; — 6) and B(0D, 6)

|:i'n.f‘.nf,=ETﬂ‘lllE {v}l% units

(11) A{0, —4)and B(0, 4)

(1v) E=$ [’.'l.r}liu.nit

(i) A(0, —5)and B(0, 5)

fi'n.f‘.n:z=ﬂ fv}li units

5 5

000
0000
0000
000
o0



THANK YOU
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Lecture- 28 GROUPOF TTTUTIONS

Standard Equation of hyperbola
and Its properties




Miet

GROUP OF ummmm

HYPERBOLA [t is the set of all points in a plane, the difference of whose distances
from two fixed pointsin fhe plane is a constant.

The two fixed points are called the foci of the hyperbola.
SOME MORE TERMS RELATEDTO AHYPERBOLA
(i CENTREOF THE HYPERBOLA
The midpoint of the line segment jormng the foci is called the centre of the hyperbola.
In the given figure, F| and F; are the fodi of the hyperbola and O is its
centre, where OF, = OF,.

-
o, O

x A
=z, O
1o
L}
000
0000
0000
000
o0
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i1y AXES OF THE HYFERBOLA

TRANSVERSE AXiS: The [line through the foci of the hyperbola is called its
HrANSUET 5S¢ AXIS.

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

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

(H) VERTICES OF THE HYPERBOLA

The points at which the hyperboln intersects the transverse axis arve 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
Eransver s axis.

In the given hyperbola, length of the transverse axis = AB.
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ANIMPORTANT NOTE Ina hyperbola, we take:
Length of the transverse axis= AB = 2a,
Distance between the foci= F,F,=120, wherec>a
Length of the comjugate axis =2b, where b = (- a5

(VY ECCENTRICITY OF A HYPEREOLA
The ratig—is always constant, called the eccentricity of the hyperbolg and it is denoted
a |
bye
Here, c >0 & Yl sl
i

000
0000
00000
0000
0000
000
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STANDARD EQUATION OF A HYPERBOLA

* the standard eqemtri};:r of a lyperbola is
x* y*
as B
PRODF Let X 'OX and YOXY be the coordinate axes.
Let us consider a hyperbola with centre at (X0, 0) and its focd at
Fi{—c, D) and F;{c,.0).

=1




LATUS RECTUM OF A HYPERBOLA

The latus rectum of @ hyperbola is a line seqment perpendicular to the trsverse axs,
thraugh mty of the foct with tts end points lying on the hyperbola,

il

1

Miet
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(;} Y ATUMUCALC. £ XS

fﬂ—ﬁm uev-fe, AXIS -

w , 1 0,

(Pnjugate. Axis =B HEE @n QXIS *
Jugate O _ J“z?j’;i

D O (_c,0) & - UOF&cj = (o,-) &

(v / (o ,e)
Verticer 3 (-a )& (a0) |[)\Vestices = (o0,-a) b

) ,. (0,Q)

§ /rle\c-fH1 % hrauuerse Mf@,bo;u g A g UeIsL
Dv's .o b equatioh 5 Gio a. A equatiod
LR =iy v L o =0 .
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Q1 Fnd Hue equation of tie hl(f.prs.ﬁa/a, cohp oe
Joci ase (0, +(2) and Hhe lengte of Fo
Latie yeetum s 36 F20ll-12]
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ol pocd = (0,1 12)
= \Ueshcal Haffza_bo(m

- B 92 9.
c=l2 clfa1+bl o
Y 2 a4 b~ 1

Glmu[ww o, latus yeotum = 36
26> — 36

— ..-'. _E_;; At s

b  =10®

* INSTITUTIONS



a -,ZEZ =
96 [Otg
- Sinee O:L;"BQ; b*=






) R
pS =Pt Kt g
(PS)¥= e™0M) pzo j,
e+ y-pe [ Xty ]
T

& +‘f Y, +y*+|—8 _g_(;:mr l)
A A
5%+ 20 20X +54 +5‘-:ozf = y(x™ +y* 4]

-1y

== )

Mmict



‘;’5%}"?{13}—-—!6%'-!2% +t6'g/+§!;-
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EXAMPLE Finnd the lengths of the axes; the coordinates of the verHoes and the foci;
the eocentricity and length of the latus rectum of the hyperbola
= S
36 Gd 5 %
SOoLUTION The eguation of the given hyperbola is — “:{E =1
Comparng the given equatbon with = — — -;i? 1, we get
52

= 36and b* = /4,
a==6, b==8and c=Ja’+ b = .36 + 64 =100 =10,

Length of the transverse axis = 2a = (2 = &) units = 12 units,
Length of the conjugate axis = 28 = (2 = 8) units = 16 uniks.

The coordinates of the wvertices are Al{—a, ) and EB{a, 0), 1.e.
Al—S, ) and B(&, ).

The coordinates of the foci are F{—c, 0) and Fi(c. 0), ie,
F,{(—10, 0) and F,(10, 0).

s L )
E'C‘-Eﬂh‘_-ﬂi rI.E=L=—=_.
© vy a & 3 .
Length of the latus reun:_m=zb = E};ﬁd]unim=—unum_
it e



EXAMPLE Find the lengths of the aves; the coordimates of the vertices and e foci;
the eccentricity and length of the latus rechom of the hyperbola
Ox? 16y =144,
SOLUTION Ox® —l6y®—144 — X ¥ _ 3
15 o
T y
Thus, the equaton of the given hyperbola is Ta '-? =1

2 Z
Com paring the given equabon with I—E . 1, we get

T Be
gt =16and > =9

=4, b=3andc=a*+ b = 16 + 9 =-/25 =5
(i) Length of the transverse axis = 2 = (2 ® 4)units = 8 unis.
Length of the conjugate axis = 2F = (2 »x 3} units = 6 uniis.
{11} The coordinates of the wvertices are Af{—a, ) and Bl{a, 0) ie.
Al—4, ) and B4, 0.
(i1i) The coordinates of the foci are Fj(—c, 0) and Fi{c. 0), ie.
Fi(—5, 0% and F (5, 0.

(iv) Ecc-enl:’ici[—y,.=_==£=£_
i 4 .
{v) Lengtht‘:fth-elal'usrectm=zb =[E};g]mitﬁ=zm“5_
£
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EXAMPLE

Miet

GROUP OF ummmm

Find the equation of the hyperbola whose foci are (25, 0) anmd the
transverse axis is of length 8.

SOLUTION Since the fod of the given hyperbola are of the form (£c, 0), it is a

horizontal hyperbola.
P
Let the required equation be — — ot X
= Z
Length of its transverse axis = 2a.

s Za=8¢ a=4 < a*=16
Let its foci be (£c, 0).
Then, c=5 [~ fociare(ih, ).
s = —a)=("—-1)=(25-16)=0
Thus, a° = 16and b* =0
z 2

Hence, the required equation is :;_5 — % =1L



EXAMPLE _ Find the equation of the nyperbola whose foct are af (0, 26) and the
length of whose comugate axs 18 Wi,

Miet
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SOLUTION  Since the foci of the given hyperbola are of the form (0, +¢), itis a case
of vertical hyperbola,

-
.|'. =

S
b

Let its foci be (0, o).

Let its equation ]:-E
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But, the foci are at (), £ 6).
s L E=,
Length of the conjugate axis = 2,/11
2h=2/11 = b=4/11 = b =1L
Also, C=(a*+ b°) = a’=(c"—F)=(36—11) =25.
Thus, #°=25and b* =11

7 7
: e A
Hence, the reguired e uahnmﬁy - —
quireseq 25 11
000
0000
00000
0000
0000



pRACTICE oUEsTIons | Bt

Find the (i) [engths of the axes, (i) coordinates of the vertices, (ifi) coordinates
of the foci, (fv) eccentricity and (iv) length of the latus rectum of each of the
followwing the hyperbola:

% 2 I

R yet &
9 16 54

3. :rz—y =1 i, 31‘1—2;;3:6
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5 : yz Iz
5, 25x° -9y =225 6. Ux -5y =600 7. -
| " 16 49
.%-?=1 9, 3y*-x"=108 10, 5y%-9x%= 3

11. Find the equation of the hyperbola with vertices at(16, 0) and fociat (28, 0).
12. Find the equation of the hyperbola with vertices at (0, 5)and foci at(0, £8).



ANSWERS Mmiet

1. (i) 6 units, 8 units (i) A(=3, 00, B(3,0) (i) F;(=5, 0), (5, 0)

(iv)e & q}lDE nits
IVjE=— V) ID—umts
3 3



ANSWERS

2. (1) T units, 4 units

N

=
s |

(ivhe=

3. (i) 2units, 2 units

(iv)e=~2
(i) 242 units, 233 units
‘ 5
1% ) £ = —=
(v} =
5. (i) Guniis, 10 units
(iv) £ =— i
3
6. (i) 10 units, 406 units

(iw) &= 1%2
= |

7. (i) S units; 14 units

65

4

(i) 6 units, 6+ 3 units
(iv)e=2

(iv) & =

(ii)A(—5, @), B(5, O)
() 'lgunihs
(i1) A1, 0, B(1, O)

(%) 2 units

Miet
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(iii) Fj(—J/29, 0], Fa(~/29, 0)

(iii) By {—'2, ), Ex (-2, )

(i) A(—2Z, 0y, B(~2, 0) (i5d) Fi(—5, 0), F2(~5, 0}

(v) 32 units

(vl IE%un_ibi

(ii) A5, 0}, B(5,.0)
() ';EB units

(ii) A(O, — 4}, B{O, 4}
(v zat%unm-.

(v} 18 units

(iii) Fy(—~ 34,0y, Fa(~/34,0)

(iit) Fy(—7, 0. Fp(7, 0)

(iid) F; (0, —/65), F: (0, 65)

':iii} FI_':G.- _E}r -FE{'D.»- 'E'}



ANSWERS

9. (i) 12 units, 1243 units (i) A(D, - 6), B(0, 6)

(iv)e=2 (V) 36 units

10. () Sunits dunits () 4 0, -—], H[ﬂ,i]
5 A 5) 5
fiii}Fl[l}, 2 W L zvﬂ_:“ |,’i~.f}£?=$
¥yt y: ¥

| A e iz 4% g
3% 28 2% 30

(i) F;(0, 12}, F;(0, 12)

(v) IE}l_m'tﬁ
P} ——units
'] !, 3
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