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25x3=75
1) Aline 3x+4y+10 = 0 cuts a chord of length 6 units on a circle with centre of the circle
(2,1) . Find the equation of the circle in general form.
Answer : C(2,1) is the centre and 3x+4y+10 = 0 cuts a chord AB on the circle. Let
M be the midpoint of AB , then
AM = BM = 3 . Now BMC is a right triangle.
CM =[3(2)+4(1)+10] _ 4

5/3%42
BC?=BM“+MC?=3%+4=25

BC =5 =radius

Equation of the required circle is
(x-2)*+(y-1) = 5°
X2+y?=4x-2y-20 =0 .

2) Find the centre and radius of the circle3x?+(a+1)y?+6x-9y+a+4=0.
Answer : Coefficient of x*> = Coefficient of y? (characteristic (i) for a second degree
equation to represent a circle).
Thatis, 3=a+1anda=2.
Therefore the equation of the circle is
3x%+3y%+6x-9y+6 = 0
X%+y?+2x-3y+2 = 0

centre is 3\ and radius r = 9
(-13) J1+d-2

5
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3) Find the equation of circles that touch both the axes and pass through (-4,-2) in
general form.
Answer : Since the circle touch both the axis. Its equation will be
(x-a)yl+(y-ay@=a% ... (1)
It passes through (-4, -22
2 (-4-af+(-2-af=a
16+/‘ Ba+4+d?+4da = &
=a’+12a+20=0
=>(@+10)a+2)=0



a=-10or-2
¥
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(—4,-2)
Case (i)
When a =-10, (1) becomes
(x + 10)2 + (y + 10)2 = 102
= 2+100+20x +)2 + 100 +20y = 100
= x2+y2+20x + 20y + 100 =0
Case (ii)
When a = -2, (1) becomes
= (x +2)7 + (y +2)7 =22
X+4x+d4+yP+a4p+ A = A
X2+ y2+4x +4y +4=0
Hence, equation of the circles are
X2+ y2+4x+4y+4=0
or x2+ y2+ 20x + 20y + 100 = 0
4) A circle of area 91 square units has two of its diameters along the lines x+y=5 and
x-y=1.
Find the equation of the circle.
Answer : Area of the circle = 911 sq.units
m=9m=rl=29=>r=3
Diametersarex+y=5(1)and x-y =1 (2)
We know that centre is the point of intersection of diameters.
=~ To find the centre, solve (1) and (2).

= L Xty o= D
x—p = 1

2X=06

=>x=3

~(1)=>3+y=5

>y=5-3=2

~ Centre is (3, 2)
Hence, equation of the circle is
(x-h)2+(y-k)2=r2
= (x-3)2+(y-2)2=32
= xI-6x+9+)2-4y+4 = 9
=>x2+y2-6x-4y+4=0

9) Determine whether the points(-2,1),(0,0) and (-4,-3) lie outside, on or inside the
circle
x?+y?-5x+2y-5=0 .
Answer : Given qu tion of the circle is
X2+ y?-5x+2y-5=0



At (-2, 1), (1) becomes

(-2)2 + 12-5(-2) + 2(1) - 5
=4+1+10+2-5
=17-5=12>0.

~ (-2, 1) lies outside the circle.
At (0, 0), (I) becomes -5<0

~ (0,0) lies inside the circle.
At (-4, -3), (1) becomes

(-4)% + (-3)° - 5(-4) + 2(-3) - 5
=16+9+20-6-5
=45-11=34>0

=~ (-4, -3) lies outside the circle.

6) Find the length of Latus rectum of the parabola y® = 4ax .

Answer : Equation of the parabola is y? = 4ax .
Latus rectum LL' passes through the focus (a,0).
Hence the point L is (a,y4).

Therefore y,°=4a?

Hence y4= t2a.

The end points of latus rectum are (a,2a) and (a,-2a) .
Therefore length of the latus rectum LL' = 4a .

7) Find the equation of the parabola whose vertex is (5,-2) and focus(2,-2) .
Answer : Given vertex A(5,-2) and focus S(2,-2) and the focal distance
AS=a=3.

Parabola is open left and symmetric about the line parallel to x -axis.
Then, the equation of the required parabola is

(y +2)? = -4(3)(x - 5)

y2 +4y+4 = —12x+60

y2+4y+12x 56 = 0 .
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8) Find the equation of the hyperbola with vertices (0,£4) and foci(0,+6).
Answer : the midpoint of line joining foci is the centre C(0,0).
Transverse axis is y -axis AA' = 2a=-2a=8,

SS'=2c¢=12,c=6
a=4
b2 = ¢?-a?=36-16=20




Hence the equation of the required hyperbola is y* «2 _ 1
16 20
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9) Find the equation of the hyperbola in each of the cases given below:
(i) foci(x2,0), eccentricity =%
(ii) Centre (2,1) , one of the foci (8,1) and corresponding directrix x = 4.
(iif) passing through(5,-2)and length of the transverse axis along x axis and of
length 8 units.
Answer : (i) g (%) =2= a%

o= 45)- 5 )
=p2 — 4x5 _ 20
9 9
-~ Equation of the hyperbola is 22  y*> _ .
CI,Z b2 -
=2 .

16 20
(i) ae = distance between centre and focus

ae = \/(8 B 2)2 B (1_1)2 _ \/6—2: 6 ..(1)

A0 e J4-2)? + (1-1)2 = V2 =2
[- (4, 1) is a point on the directrix]

a
(1) X (2)—> agX— = 6x?2
2

=a’=12
(1) = a%e? =36
12(e2) = 36
=>e2=3
=e=,/3
Also, b? = a2(e?- 1)= 12(3- 1)= 12(2)= 24
=~ Equation of the hyperbola is
(=h)?* (k) _ 1
a2

b2
= (-2 (-1 _
T
(iif) Passing through (5, -2) length of the transverse axis is a long x-axis and of
length 8 units.
2a=8=>a=4




Since the transverse axis is along x-axis, centre is (0, 0)
Equation of the hyperbola is

2 Yy

16 b2

Since (5, -2)passes through the parabola,
25 _ 4 4 _ 25 _ 25-16 _ 9

16 b2 b2 16 16 16

np? — 16x4 _ 64
9 9
~ Equation of the hyperbola is

10) Identify the type of conic and find centre, foci, vertices, and directrices of each of
the following :
(@=3)° | (4" _
225 + 289 1

o (z-3)? (y—4?°
Answer : 535 + 550 =1

Given equation is (z-3)> | (y—4)°
25 T o =1
This is an equation of the ellipse a2 = 289, b2 = 225 and ¢2 = a2 + b%2 = 289 - 225 =

64 = c = 8.

e = J w— o e

- 289 - 17

(a) Centeris (3,4) =>h=3,k=4

(b) fociare (h,k+c), (h,k-c)
=(3,4+8),(3,4-8)= (3, 2), (3,-4)

(c) Verticesare (h, k - a), (h, k + a)

= (3,4-17), (3,4 + 17) = (3,-13), (3, 21)
(d) Equations of directrices are y - 4 = £ 2

Sy—4=+T +d4=y—4=+22 414

17
=y = %+4 and y = %4—4
- 8

2
321 and 4 = =257
8 y=

=y =
=y =
11) Find the equations of tangent and normal to the ellipse x*+4y?=32 when § = *

4
Answer : Equation of ellipse is
X2+ 4y2 = 32
2

a—4\/_ b_2\/_

Equation of tangent at g_ is zcosT ysin

N
=
3




That is 8x-4y = 24

2x-y-6 = 0.

Aliter At, = f

(acos, bsind) = (44/2cos T, 2+/2sinT)

=(4,2)

- Equation of tangent at § = % is same at (4,2) .

Equation of tangent in cartesian form is ”“’_”;1 + y—'qél =1
a b

x+2y-8 =0

Slope of tangent is %

Slope of normal is 2 Equation of normal is y -2 = 2(x -4)
y—-2x+6 =0
12) Find the equation of the tangent at t = 2 to the parabolay? = 8x. (Hint: use
parametric form)
Answer : Equation of the parabola is y? = 8x
~4a=8=>a=2
Equation of tangent to the parabola in parametric form is yt = x + at?
When t = 2, the equation of tangent is
y(2)=x+2(2°=>2y=x+8
= X - 2y + 8 = 0 is the required equation of tangent.
13) If the normal at the point ‘ t; * on the parabola y? = 4ax meets the parabola again at

the point‘ t, ’, then prove that ty=- (tl %)

Answer : Equation of nonnal at 't;' to the parabola y? = 4 axis is
y + xt1 = at{® + 2aty ...(1)

(1) meets the-parabola yo = 4ax at 't

At'ty', the point on the parabola is x = at?, y = 2at, (2) lies on (1)
~ Substituting (2) in g1) we get,

2aty + (at22)2t1 = at1” + 2at

= 2atp + atqty? = aty® + 2aty

= 2a(ty - t1) = -at1[t? - t47]

= 2 = -t4(to+ ty)

=2 =th+t1 >t =21
1 1

>t2=-t1+ =2)
151

Hence proved.

14) A semielliptical archway over a one-way road has a height of 3m and a width of
12m. The truck has a width of 3m and a height of 2.7m. Will the truck clear the
opening of the archway?

Answer : Since the truck’s width is 3m, to determine the clearance, we must find
the height of the archway 1 5 . m from the centre. If this heightis 2 7 . m or less the
truck will not clear the archway. From the diagram a = 6 and b =1 5 . yielding the
equation of ellipse as z2 4 v _ 1

62 32
The edge of the 3m wide truck corresponds tox=1.5m. We will find the height of the
archway 1 5. m from the centre by substituting x =1 5 . and solving for y



135) 135

144 16

I35
y= 4
=2.90

Thus the height of arch way 1.5m from the centre is approximately2.90m . Since the
truck’s heightis 2 7 . m, the truck will clear the archway.

15) The equation y=3l2x2 models cross sections of parabolic mirrors that are used for

solar energy. There is a heating tube located at the focus of each parabola; how
high is this tube located above the vertex of the parabola?
Answer : Equation of the parabola is y=3L2x2

That is x2 =32y ; the vertex is (0,0)

=4 (8)y

=a=2_8

So the heating tube needs to be placed at focus (0,a) . Hence the heating tube
needs to be placed 8 units above the vertex of the parabola.
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16) An equation of the elliptical part of an optical lens system is % + %2 =1. The

parabolic part of the system has a focus in common with the right focus of the ellipse
.The vertex of the parabola is at the origin and the parabola opens to the right.
Determine the equation of the parabola.

Answer : In the given ellipse a% = 16, b2 =9

then c? = a® -b?

c2=16-9

=7

C=%,/7

Therefore the foci are F(,/7,0)F(-4/7,0). The focus of the parabola is (1/7,0) =a=
VT

Equation of the parabola isy? =4./7 x.
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17) A room 34m long is constructed to be a whispering gallery. The room has an
elliptical ceiling, as shown in Fig. 5.64. If the maximum height of the ceiling is 8m,
determine where the foci are located.



Answer : The length a of the semi major axis of the elliptical ceiling is17m . The
height b of the semi minor axis is 8m.Thus ¢2 = a2 -b2 = 172-82

then c =4/289 — 64 = /225 =15

For the elliptical ceiling the foci are located on either side about 15m from the
centre, along its major axis.

Elliptical ceiling of
whispering gallery

18) Identify the type of conic and find centre, foci, vertices, and directrices of each of
the following:

22 |y
3 +10_1 ,

oz oy
Answer : 3 —1—10—1
Given equationm_2+__1

3 10
This is an equation of the ellipse with major axis parallel to the y-axis.

~b2=3,a2=10

>c?=a’+b?=10+3

=>c=\/§

(a) Centeris (0, 0)

=>h=0,k=0

(b)vertlcare( k -a), (h,k
=(0,0-4/10), (0,0 + /10

= (0 - /10), ¢W

(c) Foci are (h kc)( +C)

=>(O’O_\/ﬁ)’(o’o-l- ﬁ)

= (0-4/13), (0 + /13)
vt _ 3 _ |1
J1-E= V- =%
Directrices are y = £
_ 4 VIO _ 1 V/10xy/T0
y=-= ' =y== -
/T0
19) Identify the type of conic and find centre, foci, vertices, and directrices of each of
the following:

2t |y _

16+9_1

A .2 Y
nswer: o T = 2

. 0

Given equation is 22 v _ 4

16 9
This is an equation of the hyperbola where the transverse axis is parallel to the y-
axis.
~a2=16,b2=9, c?=a?+ b?
=>02-16+9 25=c=5

_ _ ¥ 1649 _ /25 _ 5
€= \/1 \/1+16_\/16_ 6 4
0, 0)

a) Center is (




= h=0, k=0
(b) Vertices are (h, k + a), (h, k-a)
= (0, 0+ 4), (0, 0- 4) = (0, 4) (0,-4)
(c) Foci are (h, k + ¢), (h, k- ¢)
= (0,0+5),(0, 0-5)= (0, 5) (0, -5)
(d) Equations of Directrices arey = ¢ = i%
= Y= :I:% =y = :I:%
4
20) Find the circumference and area of the circle X% +y? - 2x + 5y + 7= 0
Answer : Given equation is x*> + y?-2x + 5y + 7 =0
Here2g=-2=9g=-1=2f=5=f=2

c=7
Centre is (-g, -f) = ( —5)

r_\/g2+f c_\/1+ T
“J1+E 1=/ %_6:V§:g

- Cireumferenee of elrele = 21ir = ZW(%) = 1T units
Area of the circle = Tir2 = 1'r(1)2 = = sq.units
2
21) Find the value of p so that 3x + 4y 5) O is a tangent to the circle x? +y?- 64 = 0.
Answer : Equation of circle is x? + y* =

ca2=64=>a=8
Given line is 3x+ 4y =P
4y =-3x +p

y=y=Fz+2
m = *T?’ and c = %
The condition for y = mx + ¢ to be a tangent to the circle in ¢? = a%(1 + m?).
n(P\2 9
(z)_. =64 (1+ 53)

16 +9 )

= = (4{' g |_—_;\_.-‘" 64(25)
16

p= i¢?@5 +8(5)

.~ p =240
22) Find the equation of the ellipse whose latus rectum is 5 and e= %
Let the equation of the ellipse be 32

Answer : - +—:1
Givene =2 and 2> =5 = 2b2=5a ...(1)

3 a
- h2 =92 -e2\=1392 .2 4y _ 2 (5
wb2=a2(1-e%)=a2q? (1 - §) =a® (3)
2b2 — M ..... (2)

9

From (1) and (2),
10> =53 = 10a2 = 45a

9
10a2-45a=0=5a(2-9a)=0
>a=0ora= % [* a =0 is not possible]

2 _ 81

ooa 4



s 912 _ 5x9 _ 45 2 _ 45
20" == =0 =7
= Equation of the ellipse is =2 | »* _
s T s T
4 4

=

=
23) Find the equation of the hyperbola whose conjugate axis is 5 and the distance
between the foci is 13.
Answer : Given 2b =5 and 2ae = 13
b2=2a2(e2-1)-b=>a,/e2 —1
2b=5=2a,/e2 -1=5
= 4a?( e? - 1) = 25 [squaring both sides]
= 4ae?- 4a2 =25
= (2ae)?-4a2=25
= 132-4a2=25 [+ 2ae=13]
=169- 25 = 432
= 4a%= 144
= a?= 36
=>a=6
~2b=5=b= 5:b2= 25

- Equation of the hyperbola is 22 _ ¥ _ 4

36 2
2 2 !
z v~
3% 25 L 2
24) Show that the line x + y + 1 = 0 touches the hyperbola % — L =1 and find the co-

15
ordinates of the point of contact

Answer : Givenlineisx+y+1=0

=y =-x-1

m=-1,c=-1

Equation of the hyperbolais z2  y° =1

16 15
a2=16,b2=15

Tge condition for the line y = mx + ¢ to be a tangent to the hyperbola is ¢? = a°m? -
b

2 (12 =16(-1)2-15

1=16-15

1=1

Since the condition is satisfied, x + y + 1 = 0 touches the hyperbola 22  y> =1

16 15
The point of contact is (—a2m —_b2) = <16(1) —15) = (-16, 15)
c ¢ o L |

Hence, the point of contact is (-16, 15)

25) Identify the type of conic and find centre, foci, vertices, and directrices of each of

the following :
(y-2)° (z+1)° 1

25 6 )
Answer: W=2° _ @7

25 16



Given equatlon is (y—2)° (z+1)°
% 16 1

Thi is an equation of the hyperbola where transverse axis is parallel to y-axis.

. - 2 -

~ac=25Db-=16

= c2- a2+ b?=25 +16 = 41

= Cc=4/41

e = \/1_0,_2—\/1+ N
) Centeris (-1,2)=>h=-1,k=2
)FOCI are (h, k + c¢), (h, k- ¢)

(a
(b
= (-1,2+/41), (-1, 2- /41)
(c
=
(d
Y

)Vertlces are (h, k + a), (h, k-a)
(-1, 2+5) (-1,2-5)
7). (-1,-3)

(-1
) Equatlon of dir ctrices are
—2

_i£
5
— 425
:>y—2—j:\/H
— 25 and
:>y—2—|—\/H
y—2_ 2



