Short Answer Type Questions
Q1. Find the equation of the circle which touches the both axes in first quadrant and whose radius is a.
Sol: Given that the circle of radius ‘a’ touches both axis. So, its centre is (a, a).

Ay

o

So, the equation of required circle is:
(x-al+@-ail=d

= xl—z.mvc+az+y2—2.tzy+-:12=-:12
= X +y?—2ax-2ay+a’=0
o — 20t _ 1-¢2
Q2. Show that the point (x, y) given by 1+t% and Y 1+t2 lies on a circle .
2at _a(l-1)

Sol. We have variable point as x = and y=
ve vari po1 X 102 y P

On squaring and adding, we get

4 yt= 4’ a’(-1) . a’(4’ +(1-1*)?) _ a’(1+1*)*
A+ a+y (1+2%)? (1+0)

= x*+)* =4a’, which is circle.

Q3. If a circle passes through the point (0, 0) (a, 0), (0, b) then find the coordinates of its centre.
Sol: We have circle through the point A(0, 0), B(a, 0) and C(0, b).



Clearly triangle is right angled at vertex A.
¥

(0,5) C

D(a/2, b/2)

(0,0)4 B(a,0)

So, centre of the circle is the mid point of hypotenuse BC which is (a/2, b/2)

Q4. Find the equation of the circle which touches x-axis and whose centre is (1,2).
Sol: Given that, circle with centre (1,2) touches x-axis.

Radius of the circle is, r = 2

So, the equation of the required circle is:

(=1 + (y = 2)? = 22

=>x22x + 1 +y24y+4=14

=>x2+y? = 2x-4y+1=0

Q5. If the lines 3x — 4y + 4 = 0 and 6x — 8y — 7 = 0 are tangents to a circle, then find the radius of the circle.
Sol: Given linesare 6x —8y +8=0and 6x -8y — 7 =0.
These parallel lines are tangent to a circle.

Diameter of the circle = Distance between the lines

~13=En|f 15 3
J6+64| 10 2

Radius of the circle =

blw

Q6. Find the equation of a circle which touches both the axes and the line 3x — 4y + 8 = 0 and lies in the
third quadrant.



Sol.
Jr ¥

Since circle touches both the axes, its centre is C(—a, —a) and radius is a.
Also, circle touches the line 3x -4y + 8 - 0.

Distance from centre C to this line is radius of the circle.

|-3a+4a+8| |a+8|

Radiusofthecircle,a=| J@H-lﬁ =5
a+8
=taq
5
=) at8=5aora+8=-5a
= a=2ora=-4/3
a=2

So, the equation of the required circle is:
(x+27+ (@ +2)°=22
= P+ +ax+4y+4=0

Q7. If one end of a diameter of the circle x2 + y2-4x -6y + 11 = 0 is (3,4), then find the coordinate of the
other end of the diameter.



Sol: Given equation of the circle is:
Ly —dx—6y+11=0
; 2 =4 and 2f=-6
So, the centre of the circle is C(-g, ) = C(2, 3)
A(3, 4) is one end of the diameter.
Let the other end of the diameter be

B(xy, ). A B
Here, mid point of AB is C. (3,4) (1, 31)
2=3+x] and3=4+y1
2
= x,=landy, =2

So, the coordinates of other end of the diameter are (1, 2)

Q8. Find the equation of the circle having (1, -2) as its centre and passing through 3x +y= 14, 2x + 5y = 18.

Sol: Given lines are 3x +y = 14 and 2x + 5y=18.
Solving these equations, we get point of intersection of the lines as A4(4, 2).
Now circle with centre C(1, -2) passes through A(4, 2).

Radius = AC= {(4— 1>+ (2+2)* = 0+ 16 =5
So, equation of the required circle is:
=1+ +27=5
= P+ 1+ +4p+4=25=x+) 2 +4y-20=0

Q9. If the line y= V3 x + k touches the circle x? + y? = 16, then find the value of

Sol: Given line is y = V3 x + k and the circle is x? + y2 = 16.
Centre of the circle is (0, 0) and radius is 4.

Since the line y = V3 x + k touches the circle, perpendicular distance from
(0, 0) to line is equal to the radius of the circle.

0-0+4k

Fi

=4 = :t%=4 = k=18

"
L

Q10. Find the equation of a circle concentric with the circle x? +y2 — 6x + 12y + 15 = 0 and has double of
its area.



Sol: Given equation of the circle is:
4y —6x+12p+15=0
or (x-3P+(@+6)= (/30)?
Hence, centre is (3, —6) and radius is V30 .
Since the required circle is concentric with above circle, centre of the required
circle is (3, —6).
Let its radius be r.
Now it is given that,
Area of the required circle = 2 x Area of the given circle

= P =2xn(30) = A=60 = r=+/60

So, equation of the required circle is:
(x=3)"+(y+6)' =60
= Py —bx+12y—15=0

Q11. If the latus rectum of an ellipse is equal to half of minor axis, then find its eccentricity.

2 2
Sol. Consider the equation of the ellipse is =+ ;’T =]
a
It is given that, length of latus rectum = half of minor axis
2
=5 2 b = a=2b
a
Now, B =a’(1-¢%
= b2=4bz(l—ez) = l—ezzi:e?‘:%:.e:%

Q12. Given the ellipse with equation 9X? + 25y? = 225, find the eccentricity and foci.
Sol. Given equation of ellipse, 9x” + 25y = 225
2 2

or L AW
25 9
So, a=5,b=3
Now, b’ =a* (1-¢%)
2 9 5 5, . 9 16
= 9=25(1-¢") = E—l—e =e _I-E_E
s
5

Foci = (xae, 0) = (£5 X (4/5), 0) = (34, 0)



Q13. If the eccentricity of an ellipse is 5/8 and the distance between its foci is 10, then find latus rectum

of the ellipse.
e

Sol. Let equation of the ellipse be 52 ";T =1 (a>b)

: 5
Given that, eccentricity, e = 3
Now the foci of this ellipse are (+ae, 0).
Distance between foci = 10 (Given)

2ae= 10

=3 §a=5 = a=2§

We know that, b* = a%(1 — &%)

25
2
:;} = l__ = o -
b 64( i) 64 - 25 =39
22
Length of latus rectum of ellipse = %—2){%’-:%

Q14. Find the equation of ellipse whose eccentricity is 2/3, latus rectum is 5 and thecentre is (0, 0).

2 2

Sol. Let equation of the ellipse be ET - i—z- =1 (a>b)
a

) 2
Given that, e = —3- and latus rectum = 5

S5a

2
%v:.ﬁzhiﬁ:—

a
We know that, b* = &%(1 - %)

2 9 2 9 2
&g ng 45
2x2 4

2

So, the required equation of the ellipse is % e by

45

=1.



b2

|\D|'4'-f
=
I
[—

2
£
Q15. Find the distance between the directrices of the ellipse 36 +

2y 1
b tion of ellipse is —+=——=1.
Sol. The equation of ellipse 1s 355

a=6,b=25
We know that, b* = a%(1 — &)
4

_1_ 2_ 3
-lezz:reg

O | L

= 20=36(1 -¢°) =
2
e=—
3

. . a
Now, directrices are: x = +—
e

: : 2a 2x6
. Distance between direcrtrix = —=——=18
e 2/3

Q16. Find the coordinates of a point on the parabola y? = 8x whose focal distance is 4.
Sol: Given parabola is y? = 8x

On comparing this parabﬂla to the y* = 4ax, we geta =2

Focal distance = distance of any point on parabola from the focus.

Here, focus is S(2, 0).

Let any point on parabola be P(x,, y,).

= Focal distance of point P =SP = 'J(Il - 2)2 +(n - 0)*

= .1:12—-’-1:14:]+f-1+y,2

=\/Jr.|:':—4:.u:,+4+8.w:1 (a$y|2=8x,)

=.‘\|'. (x+2) =[x +2|

Given that, [x, +2| =4

= X, +2=%4

St x;=2,-6
Butx #—6
Forx=2,y,°=8x2=16
© o p=

So, the points are (2, 4) and (2, 4).

Q17. Find the length of the line-segment joining the vertex of the parabola y? = 4ax and a point on the
parabola where the line-segment makes an angle 6 to the x-axis.
Sol: Given equation of the parabola isy? = 4ax.



Let the point on the parabola be P(x1,y1).

'R
2 =4dax
P(xy, y1)
= J X
From the figure, slope of OP = tan 8= % ()
Also, y,? = 4ax, : (ii)

Now, OP = Jx12+yl?' =-Jx|2+ tan® Ox7 =Jx,2 sec’@ =x, sec 8
From (i) and (ii), we have
4a
tan? 0
_4asecf _4acosf
" tan’@  sin’@

taﬂzﬂxiz = 4{3.['] =II =

orP

Q18. If the points (0, 4) and (0, 2) are respectively the vertex and focus of a parabola, then find the
equation of the parabola.



Sol.

JLJ"
(0,6) M y=6
0, 4)
/‘ P(x, y)
(0, 2)S
ﬂ =X

Given that the vertex of the parabola is 4(0, 4) and its focus is S(0, 2).
So, directrix of the parabola is y = 6.
Now by definition of the parabola for any point P(x, y) on the parabola,

SP=PM
0+y—6
-0 +(y-2)% =
= P4y —dp+4=3"—12p+36 = x* +8=32

Q19. If the line y = mx + 1 is tangent to the parabola y? = 4x then find the value of m.
Sol: Given that, liney = mx + 1 is tangent to the parabola y? = 4x.

Solving line with parabola, we have

(mx + 1)2 =4x

=3 m+2mx+1=4x = mx +x(2m-4)+1=0

Since the line touches the parabola, above equation must have equal roots.
Discriminant, D =0
Qm—4Y -4m*=0 = 4m’—16m+16-4m"=0
16m =16
m=1

=
=3

Q20. If the distance between the foci of a hyperbola is 16 and its eccentricity is V2, then obtain the
equation of the hyperbola.



’ 2 2
Sol. Let the equation of the hyperbola be % - i—z =1.

Foci are (xae, 0).

Distance between foci = 2ae = 16 (given)

Also, e = /2 (Given)

. a=42

We know that, b* = a*(e’ — 1)

= B = (4V2)°[(N2)* —1]=16x2(2 - 1) =32

2 i
So, the equation of hyperbola is: ;—2 o J;—z =1 or¥* -y =132

Q21. Find the eccentricity of the hyperbola 9y? — 4x2 =36
Sol: We have the hyperbola:9y? — 4x? = 36

i 3
or %—%:—1
We know that @* = b*(e* - 1)

9=4("-1)
9 13
= /1+=—=—
= e +4 5

Q22. Find the equation of the hyperbola with eccentricity 3/2 and foci at (+2, 0).

2 2

Sol. Let the equation of the hyperbola be -{5 - i’—z =1,
a

3
Given that eccentricity, e = 5 and foci (ae, 0) = (£2, 0)

ae=2
= a><-3-=2:>a=-4—
2 3
We know that, b = a’(e* — 1)

9\4 9 4 9

So, the equation of hyperbola is:

2 2 2

2
o S x> y_1
g =] =»

16 20 16 20 9
9 9



Long Answer Type Questions

Q23. If the lines 2x — 3y = § and 3x-4y = 7 are the diameters of a circle of area 154 square units, then
obtain the equation of the circle.

Sol: Given that lines 2x — 3y — 5 =0 and 3x — 4y -1 = 0 are diameters of the circle. Solving these lines we get
point of intersection as (1, -1), which is centre of the circle.

Also given that are of the circle is 154 sq. units.

Let the radius of the circle be r.

Then, m* =154

= 22l w4
7 22
r=7
So, the equation of circle is:
(x=1P2+(p+1)Y>=49
= -+ l+y 2+ 1=49 = P+y2 -2 +2p=47

Q24. Find the equation of the circle which passes through the points (2, 3) and (4, 5) and the centre lies on
the straight liney — 4x+3 =0.

Sol: Let the centre of the circle be C(h, k).

Given that the centre lies on the liney — 4x+ 3 = 0.
k—4h+3=0o0ork=4h—3
So, the centre is C(h, 4h — 3).

Now point A(2, 3) and B(4, 5) lies'on the cifcle.

AC* =BC

(h— 22 + (8h— 3 — 3)>= (h— 4)* + (4h— 3 - 5)’
(h - 2)° + (&h — 6)*= (h - 4)* + (4h - 8)’
4h+4-48h+36=-8h+16-64h+64 = 20h=40
h=2

So, the centre is C(2, 5).
and radius = AC= {[(2-2)*+(3~5)° =2
Therefore, equation of the circle is:
(x-2)+(y-5)y =4

= Ay —4x—10y+25=0

1441

Q25. Find the equation of a circle whose centre is (3, -1) and which cuts off a chord of length 6 units on
the line 2x — 5y+ 18 = 0.



Sol: Given centre of the circle 0(3, -1)
Chord of the circle is AB.

Given that equation of 4B is 2x - 5y + 18 =0.

Also, AB=6

Perpendicular distance from O to AB is:
DP=|‘2{3}— 5(—1) +18| - 29 _ /29

Ja+25 [ 29

In AOPB, we have
OB’=0P*+PB* = OB*=29+9=38
So, the radius of circle is NETS
Thus, equation of the circle is:
x-3P2+(+1)Y=38
= Fobx+9+P+2p+1=38 = x’+y —6x+2p=28

Q26. Find the equation of a circle of radius 5 which is touching another circle x% + y2 — 2x — 4y — 20 = 0 at
(5, 5).



Sol, Given circle isx* +y* - 2x—4y-20=0
or (.1:‘—l}lJr{y—E_‘jz=:TrI
Centre of the this circle is Cy(1, 2).
Now, the required circle of radius
‘5" touches the above circle at "(1,2) LP(5,5) Cah, k)
P(5, 5).

Let the centre of the required circle
be Cy(h, k).

Since the radius of the given circle and the required circle is same, point P is
mid-point of C,C5.

8 1;"' hsd dﬁ*?;—kaﬁms

So, the equation of and required circle is:
(x-97+(y-8)y°=25

= x>~ 18x+ 81 +)% — 16y + 64 =25

= +y —18x—16y+120=0

Q27. Find the equation of a circle passing through the point (7, 3) having radius 3 units and whose centre
lies on the liney =x-1.

Sol: Given that circle passes through the point A(7, 3) and its radius is 3.
Also, centre of the circle lies on the line y =x— 1.
Therefore, centre of the circle is C(h, i — 1).
Now, radius of the circle is AC = 3 (given)
(h—=T7+(h-1-3%=9

= 2h* _22h+56=0 = K —11h+28=0
— (h—4)(h-T7)=0
oy h=4,7

Thus, centre of the circle is C(4, 3) or ((7, 6).
Hence, equation of the circle can be:
(x=4Y+(p-3)=9and (x- 7>+ (y-6)*=9
= X4y’ —8x—6y+16=0and ¥* +)* — 14x - 12y + 76 = 0

Q28. Find the equation of each of the following parabolas.
(i) Directrix, x = 0, focus at (6, 0)



(ii) Vertex at (0,4), focus at (0, 2)

(iii) Focus at (-1, -2), directrixx —2y +3 =0

Sol: We know that the distance of any point on the parabola from its focus and its directrix is same.
(i) Given that, directrix, x = 0 and focus = (6, 0)

So, for any point P(x, y) on the parabola

Distance of P from directrix = Distance of P from focus => x? = (x — 6)? + y?

=  y2=12x+36=0

(ii) Given that, vertex = (0,4) and focus = (0, 2)

Now distance between the vertex and directrix is same as the distance between the vertex and focus.
Directrixisy —6=0

For any point of P(x, y) on the parabola

Distance of P from directrix = Distance of P from focus

= |y—6|=(x=0+(y-2)
= V-12y+36=x>+)y" -4y +4
= ¥=32-8y

(1i1) Given that, focus at (-1, -2) and directrix x -2y +3 =10
So, the equation of parabola is

J{::+1)3+(J,r+2;»2=i‘—2*"’—+E
ﬁ}1+4
= x2+2x+l+y2+4y+4=%[x2+4y2+9+6x—4,ry—i2y]
= 4 +dxy + P +4x+ 329+ 16=0

Q29. Find the equation of the set of all points the sum of whose distances from the points (3, 0) and (9, 0)
is 12.

Sol: Let the coordinates of the variable point be (x, y).
Then according to the question,



J=37 432 +J(x=9 4y =12 = J(x=3)2 +p? =12-(x=9)* +)”

Squaring both sides, we get
X —6x+9+y =144 + (X — 18x + 81 + 1) - 24| (x = 9)* + ¥*
x=18==2J(x -9+ y*

Again squaring both sides, we get
x* = 36x + 324 =4(x* — 18x + 81 + ")
= 3x* + 4y —36x = 0, which is an ellipse.
Q30. Find the equation of the set of all points whose distance from (0,4) are 2/3 of their distance from the
liney=9.
Sol: Let the point be P(x, y).
According to the question

2 :
Distance of P from (0, 4) = 3 x (Distance from the line y = 9)

2lv-9
2 2
=% x“+(y—4) =—|-
\f (y—4) 3
4 2
- x1+y2—sy+16=§@—13y+31)
= Ox? + 9y% — T2y + 144 = 4)° — T2y + 324
= 9x? + 5% = 180, which is an ellipse.

Q31. Show that the set of all points such that the difference of their distances from (4, 0)and (-4, 0) is
always equal to 2 represent a hyperbola.



Sol. Let the points be P(x, y). *
According to the question
Distance of P from (4, 0) — Distance of P from (—4,0)=2

= NE+4%+y2 = Jx—-4)7+ 2 =2

= Jx+47 437 =24 \J(x—4)2 4 52

Squaring both sides, we get

X H8c+ 16+ =4+ —8x+ 16+ 2 +4(x —4)* + 32

= (4x—1)= (x4 +
Again squaring both sides we get

16x" —8x+ 1 =x+ 16 — 8x + 7
= 15x* —y* =15 which is a parabola.




32. Find the equation of the hyperbola with
(a) Vertices (£5, 0), foci (7, 0)

(b) Vertices (0, £7), e ='-;-

(c) Foci (0, £+/10), passing through (2, 3)
Sol. (a) Given that, vertices = (+5, 0), foci = (27, 0)
a=5andae=7

= e=—

5
1_ 259 49
Now b~ =a“(e" - 1)=25 E—l =49-25=24

So, the equation of hyperbola is

xl y.?

=1
25 24

4
(b) Vertices = (0, £7), e = g

y - 16 34
Now, a* = b*(e* - 1) = 49(? - 1) 3

So, the equation of hyperbola is:

2 2

y
—— =] 9% - 7)7 +343 =
= 34319 49 L ¥+ 343=0



(c) Given that, foci = (0, +/10)
5 be=+10
Alsod® =b¥(* - 1)
= a=be-b=10-1
Equation of the hyperbola is

2 2 2 2
s-doel o Lo
a” b 10-6° b
Since, hyperbola passes through the point (2, 3).
4 2 .
10-»° b

= 4b* - 9(10 —4%) = -bX(10 - b%)
= b'-2302+90=0 = (B —18)p*-5)=0
= b*=5(b*= 18 not possible as a’ + b* = 10)
v @=10-5=5
. o R yl
So, the equation of hyperbola is ?——q—=—l ory’—-x¥=5

True/False Type Questions

Q33. The line x + 3y = 0 is a diameter of the circle x? + y? + 6x + 2y = 0.
Sol: False

Given equation of the circle is x? + y2 + 6x + 2y = 0

Centre = (-3,-1)

Clearly, it does not lie on the line x + 3y = 0 as -3 + 3(-I) = -6.

So, this line is not diameter of the circle.

Q34. The shortest distance from the point (2, -7) to the circle x +y2 - 1 4jc - 10y- 151 = 0 is equal to 5.
Sol: False

Given circle is x* + y* — 14x — 10y — 151 =0

Centre = ((7, 5)
And  Radius= \/49+25+151=+/225 =15
Now distance between the point P(2, -7) and centre

=y(2=7)+(-7-5) = 25+ 144 =169 =13
Shortest distance of point P from the circle = |13 - 15| =2



Q35. If the line Ix + my = 1 is a tangent to the circle x? + y2 = a2, then the point (1, m) lies on a circle.
Sol. True

Given circle is x* + 3 = &’

.. Radius = a and centre = (0, 0)

Now given that line Ix + my — 1 = 0 is tangent to the circle

». Distance of (0, 0) from the line Ix + my — 1 = 0 is equal to radius “a’.

= w:ﬂ — !"+m2=l2
1H2+m 4

; 1 : gl
Thus, locus of (/, m) is 2+ yl =—5, which is circle.
a

Q36. The point (1,2) lies inside the circle x2 +y2 — 2x+ 6y + 1 =0.
Sol: False

Given circle is x* + y* — 2x + 6y + 1 = 0.

or -1+ +37=3

Centre is C(1, —3) and radius is 3.

Distance of point P(1, 2) from centre is 5.

Thus, CP > radius

So, point P lies outside.the circle.

Q37. The line Ix+ my + n = 0 will touch the parabola*? = 4 ax if In = am?2.
Sol: True

Give line Ix + my + n = 0 and parabola y* = 4ax
Solving line and parabola for their point of intersection, we get

i,}!2~lr.i'5ny+.*t={}
da

Since line touches the parabola, above equation must have equal roots.
Discriminant, D=0

m* —4(L)n =0 = am’=nl
da



38.

Sol.

2

If P is a point on the ellipse TE+§“§=1 whose foci are § and §, then

PS+ PS =8.
False

yZ

i a 5 X
We have equation of the ellipse is 16 + %= 1
From the definition of the ellipse, we know that sum of the distances of any
point P on the ellipse from the two foci is equal to the length of the major
axis.
Here major axis=2b=2x5=10
S and §” are foci, then SP+ S’P=10

2 2

39. The line 2x + 3y = 12 touches the ellipse fé_ + -PT =2 at the point (3, 2).

Sol. True

Given line is 2x + 3y = 12 and the ellipse is 4x* + 97 = 72,
Solving line and ellipse, we get
(12-3y)+972=T72

= @-yP+y'=8 = 27-8y+8=0 = y-dy+4=0
s -27=0 = y=2

= 2x=12-3(2) (from the equation of line)
= x=3

So, point of contact is (3, 2).



40. The locus of the point of intersection of lines /3x - ¥ = 43k=0 and
P+ ky — 4.3 =0 for different value of kisa hyperbola whose eccentricity

is 2.
Sol. True

Given equation of lines are:

VBx -y - 43k =0 (i)
and o+ ky - 443 =0 (i1)

V3x-
From Eq. (i), k= J_
5
From Eq. (n), k=
q. (i1) Bxty

Equating the values of k, we get

Vix-y 43

43 J3x + ¥

= 3¢ —y' =48

X2
=> T =1, which is equation of hyperbola

a’=16and b’ =48

48
=14 —=1+

= =1 = =1+3=4
= e=2

Fill in the Blanks Type Questions

Q41. The equation of the circle having centre at (3, -4) and touching the line 5x + 12y-12 =0 is

Sol. The perpendicular distance from centre (3, —4) to the given line is,
|5(3) +12(—4) - 12|
J25+144 13

—, which 1s radius of the circle

So, the required equation of the circle is (x - 3+ (y+4)7= (‘::J

Q42. The equation of the circle circumscribing the triangle whose sides are the linesy = x + 2, 3y =4x, 2y =
3xis




Given equation of line are:

y=x+1 (1)
=i (if)
2y =3x (iii)

Solving these lines, we get points of intersection A(6, 8), B(4, 6) and C(0, 0).
Let the equation of circle circumscribing the given triangle be

Y+ 2ex+2fp+e=0
Since the points A(6, 9), B(4, 6) and C(0, 0) lie on this circle, we have

36 +64+12g+16f+c=0

= 12g + 16+ c=-100 (1iv)
Also, 16 +36+8g+ 12f+c=0
= 8g + 12f+c=-52 (v)
And c=0 (vi)
Putting ¢ = 0 in Egs. (iv) and (v), we get

3g + 4f=-25

and 2g+3f=-13
On solving these, we get g =23 and f=11.
So, the equation of circle is:
X+ —46x+22y+0=0
s X+ —46x+22y=0

Q43. An ellipse is described by using an endless string which is passed over two pins. If the axes are 6 cm

and 4 cm, the length of the string and distance between the pinsare _.
2 2
Sol. Let equation of the ellipse be x_z + i’—-l,— =1.
a
According to the question,a=3 and b= 2
Now, b* = a*(1 - &%)

2
.e2=1-f?12-=1-1=E
a 9 9
e—.J_g.
3

From the definition of the ellipse.for any point P on the ellipse, we have
SP+ SP=2a, whereSandS$ are foci.
.. Length of the endless string = SP + §'P + 55

=2a + 2ae = 2(3) + 2(3) X §=6+2«f§



Q44. The equation of the ellipse having foci (0,1), (0, -1) and minor axis of length 1is _.
Sol. Given that, foci of the ellipse are (0, £be) = (0, £1)
: be=1
_ . 1
Length of minor axis, 2a=1 =% a= )
Now a* = b*(1 — &%)

=5 ~i=b2~*bze_2=b2~ul =% ;!'}1=E
2 2 2
. s o X Y 2 4y
So, the equation of ellipse is — +=—=1lordx"+—=1
1 PSeIs 1a " 54 5

Q45. The equation of the parabola having focus at (-1, -2) and the directrixx -2y +3=0s
Sol: Given that, focus at S(-I, -2) and directrix is x = 2y + 3 =0

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

.. Length of perpendicular from § on the directrix = SP

2
- (I-Z;’-l-_}) I{I+1)2+b’+2)2
= 5P +2x+ 1 +y Ay +4]=x +4)7 + 9 —dxy— 12y + 6x
= 47+’ +4x+32y+16=0

Q46. The equation of the hyperbola with vertices at (0, £+6) and eccentricity 5/3 and its foci are




2 2
Sol. Let the equation of the hyperbola be % - % =-1.
a

Vertices are (0, + b) = (0, £6)
b=6

Al w2
S0,€= 3

Now, a* = b*(e* - 1)

= a1=36(%—1)=ﬁ4

So, the equation of hyperbola is:

So, foci = (0, +he) = [ﬂ, j:g- * 6) =(0, £10)

Objective Type Questions

Q47. The area of the circle centred at (1,2) and passing through (4, 6) is

(a) 5« (b) 107z (c) 25x
Sol. (c) Centre of the circle is C(1, 2).
Also, circle passes through the point P(4, 6).

(d) none of these

Radius = CP = .J(él—l)2+{t’;—2)2 =J9+16=5

Area of the circle = 7 = 257 sq. units.



Q48. Equation of a circle which passes through (3, 6) and touches the axes is
(a) x**+y*+6x+6y+3=0 (b) x**+1*—6x—6y-9=0
(€) ¥*+y*—6x—6y+9=0 (d) none of these
Sol. (c) Given that the circle touches both axes.
Therefore, equation of the circle is:(x — a)* + (y — a)* = a*
Circle passes through the point (3, 6).
(3-al+(6-a)’=a’
= a*—18a+45=0 = (a-3)a-15)=0
a=3,a=15
For a = 3, the equation of circle is:
(x=3)"+(y-3)*=9
= x2+y2—6x—6_3—'+9=0

Q49. Equation of the circle with centre on the j-axis and passing through the origin and the point (2, 3) is

(@) X +y*+13p=0 (b) 3 +3)2+13x+3=0
(¢) 6x°+ 6y~ 13x=0 (d) X+ +13x+3=0
Sol. (None) Centre of the circle lies on the y-axis.
So, let the centre be C(0, k). _
Circle passes through O(0, 0) and A(2, 3).
OC% = AC?
= P=2-07+G-k} =k=136
: Centre = (0, 13/6) and radius = 13/6
So, equation of the required circle is:
(x - 0)” + (v — 13/6)* = (13/6)?
= 3%+ 3y 13y=0

Q50. The equation of a circle with origin as centre and passing through the vertices of an equilateral
triangle whose median is of length 3a is
(8) x*+y* =94 (b) ¥*+3* =164’
(¢) x*+)* =44 (d) ¥ +y*=4d°
Sol. (c) Given that, length of the median = 3a
2 2
Now, Radius of circle = 3 % Length of median = 3 X Ja=2a
So, the equation of the circle is x* + y* = 4a°.

Q51. If the focus of a parabola is (0, -3) and its directrix is y = 3, then its equation is



(@) ¥*=-12y (b) ¥*=12y (¢) y¥'=-12x (d) y*=12x
Sol. (a)

P(x, y)

\

Given that, focus of parabola is at S(0, —3) and equation of directrix is y = 3.
For any point P(x, y) on the parabola, we have

SP=PM

2 2 2 —
= . Jax-0+(y+3)P =|y-3 = P+ +ep+9=)—6y+9
= x*=-12y

Q52. If the parabola y? = 4ax passes through the point (3, 2), then the length of its latus rectum is

2 4 1
= b) — =
(a) - (b) = (c) : (d 4
Sol. (b) Pﬂ-"&b‘?]ﬂyz = 4ax, passes through the point (3, 2).
4 = 4a(3)
Length of latus rectum = 4a = i;.

Q53. If the vertex of the parabola is the point (-3, 0) and the directrix is the line x + 5 = 0, then its equation
is

(@) y*=8(x +3)

(b) x? =8(y + 3)

(€) y*=-8(x+3)



(d) y? =8(x + 5)
Sol. (a) Given that vertex = (-3, 0) and directrix,x +5=0

AY
. /
M| P
S o
Y | g— =

So, focus = §(-1, 0)
For any point of parabola P(x, y), we have

SP=PM
= 1/{x+l}2+y2_=[x+5| = XH+U+1+y=x+10x+25
= V=8+24 = y=8(x+3)

Q54. The equation of the ellipse whose focus is (1, -1), the directrix the line x-y-3 = 0 and eccentricity 1/2
is
(a) 7x*+2xy+ 7Y% - 10x+ 10y +7=0
(b) 7+ 2+ 72 +7=0
(¢) T+ 2+ 7P+ 10x-10y—7=0
(d) none of these
Sol. (a) Given that, focus of the ellipse is S(1, —1) and the equation of directrix is

x-y-3=0
1
Also, e= 5

From definition of ellipse, for any point P(x, y) on the ellipse, we have
SP = ePM, where M is foot of the perpendicular from point P to the directrix.

1P 2 _llx-y-3|
Ja=D*+(y+1) 75

= 8x” — 16x+ 16 + 8)° + 16y =x* + y* + 9 — 2xy + 6y — 6x
= Tx2+ 7y + 2y — 10x + 10y +7=0



Q55. The length of the latus rectum of the ellipse 3x2 +y? = 12 is
(a) 4

(b) 3

(c)8

(d) 4/\3



Sol.

(d) Given ellipse is:
3 +y7 =12

2 2
Xy

= — =
4 12

=4 = a=2
and P=12 = b=2/3

27 2x4 4
Since b>a, | f latus rectum = = =
ince a, length o rectum 5 2\5 \@

56. If e is the eccentricity of the clllpse — + ;—2 =1 (where, a < b), then

Sol. (b) Given that, ~ +
a

(a) b*=a’(1-€%) b) a®=b*(1-€)
(c) a*=b* (1) d) P =d*(&-1)
2 -2

y—2=l, a<b

We know that, a* = b%(1 — &%)

57. The eccentricity of the hyperbola whose latus rectum is 8 and conjugate axis

Sol.

is equal to half of the distance between the foci is

4 4 2
(a) 3 (b) B (c) :E (d) none of these

# 2
(c) Let the equation of the hyperbola be —_- f— l.

Length of latus rectum = 8
2b*

— =8 = b'=4q (i)
a
Conjugate axis = half of the distance between the foci
i 2b=ae (ii)
Now, b*=d’(e’-1) (iii)
From Eqgs. (i) and (iii), we get
2.2
¢ -a 2(e2-1)
= =4e’'-4 = ez=% =e= 23






