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1. For which of the following curves, the line z + /3y = 2v/3 is the tangent at
3vV3 1
the point (i, —) ?
2 72
v) A 221942 =9
X) B. 272 _18)2=09
X C- y2 = —X
x) D. g2i2-7
. 3v3 1\ .
Tangent to z2 + 9y? = 9 at point (T\/_, 5) isT =0

i.e., © (#) + 9y <%> -9=0

= 33z 4+ 9y =18
=z +3y=2v3
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2.

Let L be a tangent line to the parabola y? = 4220 at (6, 2). If L is also a
2 2
tangent to the ellipse %+ ‘%z 1 then the value of b is equal to :

x) A 9
v) B. 14
x) C. 15
x) D. 11

Parabola Equation is y? = 4z — 20
Tangent at P (6, 2) will be

2y:4(w_2|_6) — 20

= 2y =2z + 12 — 20
sz—y—4=0 ---(1)

2 2
This is also tangent to ellipse %Jr %: 1
Applying ¢ = a?m? + b?
(—4)°=(2) (1) +b
=b=14
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3.

If a tangent to the ellipse =2 + 4y* = 4 meets the tangents at the extremities

of its major axis at B and C, then the circle with BC' as diameter passes

through the point

x ) A. (-1,1)

v) B. (\/g, 0)

x) C. (1,1

X D (\/5, 0)
YA

P(2cos0,sin0)

Y

b

-

y
6 in @
z(cos )+ y(sin ): .

2 1

Coordinates of B (—2, cot g) and C (2,tan g)

X=-2

Now, the equation of circle with BC' as diameter is

(x —2)(x+2)+ (y— cot %) <y — tan%)

= z2 + 92 —y(tan%—i—cot g) -3=0

Aty =0,z =443

Hence, circle passes through the point (1/3,0).

\C\
~_Tangent at (2 cos 4, sin 6) is
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4. Atangent is drawn to the parabola y* = 6z which is perpendicular to the line
2z + y = 1. Which of the following points does NOT lie on it ?

x) A (0,3)
x) B. (-6,0)
x) C. (4,5)
v) D. (54)

3
For y2 = 6z, o=3

equation of tangent : y = mx + ¢

3
= Yy=mz+ —
2m
a
o= —
m
and

1 : ,
m= 3 (".- perpendicular to line 2z + y = 1)

. 3
s tangentis @y = %+ T:>az:—2y+6 =0
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5. Let C be the locus of the mirror image of a point on the parabola y? = 4z
with respect to the line y = z. Then the equation of tangent to C at P(2,1) is

X B. x+2y=4

v) D z_y=

Image of y2 = 4z w.rt. y = z is 22 = 4y
Tangent from (2,1) is T =0

zz1 = 2(y + 1)

=2z =2(y+1)

=z=y+1

Copyright © Think and Learn Pvt. Ltd.



6. If the common tangent to the parabolas, y? = 4z and z? = 4y also touches
the circle, 2 + y? = ¢?, then c is equal to:

x) A

X B.

5 m

1
= 16 <m il ) —0

m
=m=—1
y=-cz—1
=z+y+1=20
Perpendicular distance of the tangent from the centre of circle is equal to
radius.
S.p=c
0+0—-1

Now, +

7 = |e|

1
=c=+t——
V2
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7. Consider a hyperbola H : 22 — 2y2? = 4. Let the tangent at a point P (4, \/3>

meet the z—axis at @ and latus rectum at R (z1, 1) ,x1 > 0. If F'is a focus
of H which is nearer to the point P, then the area of AQFR is equal to:

X A. \/6_1

v) D. L__z
V6
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Given: H : 22 — 2y?> = 4

T

4 2

Pl I\,
m
\/

/S A\

Tangent at P (4, \/6)

T=0
4z \/6y
-1 2

=22 VEy)=2 (1)
Putting y = 0, we get
Q = (170)

Eccentricity

- T L
= (V6,0

Equation of latus rectum:

m—ae—Q\/7 V6 - (2)

Solving equations (1) and (2), we get

R= <\/6, N——_2>

V6

Therefore, area of AQFR
A= %x QF x FR

1 2v/6 — 2
:>A:5>< (\/E—1>>< <T>
:A:L—2

V6
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L is also a tangent to the parabola y? = az, then « is equal to:

v) A _oy
x) B. o4
x) C. 19
x) D. _19

GivenlineisL: 2z +y=k, k>0

= L:y=—-2z+kistangentto z2 —y2 =3
szt —(k—22) =3=32>—4dkz + kK> +3 =0
Here A = b* —4ac =0

-+ L = 0is also tangent to y? = ax
a/4
=—

a=-8k=a=-24

9. Aline parallel to the straight line 2z — y = 0 is tangent to the hyperbola

2 2
%— y?: 1 at the point (z1,y1). Then z? + 5y? is equal to :
v 4 A. 6
x B- 10
x) C. g
X D. 5
.2 W )
4 2

t:2x—y=0is parallelto T
=>T:2x—y= A\ . (2)

Now comparing the slopes
Ir1 = 4y1
(z1,y:) lies on hyperbola

2

)
:>4yf—71:1:>7y12:2

Now
m% + 5yf = 21yl2 =6
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8. Letaline L:2z+y =k, k> 0 be atangent to the hyperbola 2 — y? = 3. If
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10. Equation of a common tangent to the parabola y? = 4z and the hyperbola
xy = 2 is:
X) A z-2y+4=0
X) B z4y+1=0
x) C 4zt+2y+1=0

v) D z12y+4=0

: . 1
Equation of tangent to y? = 4z is y = mz + —
m
This is also tangent to zy = 2
1
T (mw + —) =2
m
9 €
=>mz‘+ ——2=0

m
For common tangent, D =0

= (%)2—4><m(—2):0

1

m
=8m®+1=0
1
=>m=——
m=73

.. Equation of tangentis z + 2y +4 =0
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11. The locus of the mid-point of the line segment joining the focus of the
parabola y? = 4ax to a moving point of the parabola, is another parabola
whose directrix is:

x) A _g
v) B. 9
x c- x:—g

x) D. -2

Any point on the parabola y? = 4az be (at?, 2at)
Let mid point of focus and variable point be (h, k)
at’ + a 2at +0

Soh= k=
oh )
= ¢ = _aandt:—
a a
kz_ 2h —a
a2  a

= Locus of (h, k) is y* = a(2z — a)

:>y2:2a<m—%>

Its directrix is
a a
T——=——=>z=0
2 2

BYJU'S

The Learning App

Copyright © Think and Learn Pvt. Ltd.




[BBYJu's

The Learning App

12. Aray of light through (2, 1) is reflected at a point P on the y—axis and then
passes through the point (5, 3). If this reflected ray is the directrix of an

1
ellipse with eccentricity gand the distance of the nearer focus from this

directrix is i, then the equation of the other directrix can be
53

v) A 2 _Ty+29=00r2z—Ty—7=0
X) B. 11z+7y+8=0o0rllz+7y—15=0
x) C. 27-7y—39=00r2z—Ty—7=0

x) D. 11z -7y—8=00rllz+7y+15=0

Image of (2,1) w.r.t. y—axis is (—2,1)
.. equation of reflected ray is

3—-1
— 1= — 2
Y G
=2z —Ty+11=0 ---(1)
Let the equation of other directrix be 2z — Ty + k=0
Distance of directrix from focus
a 8

_T 5.

3
=q=—
%ﬁ
Now, distance between two directrices
_2a_ 18
e \/ﬁ
k—11
and — ‘: —
V53 | VB3
= |k—11] =18
S k=29o0or -7

.". Equation of directrix
22 —Ty+29=00r2z —Ty—7=0
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13. The locus of the centroid of the triangle formed by any point P on the
hyperbola 16z% — 9y? + 32z + 36y — 164 = 0, and its foci is

v) A 1622 —9y? + 322 + 36y — 36 =0
X) B. 922 16y + 36z + 32y — 144 =0
x) C. 922 16y2+ 36z +32y—36=10

X) D. 1622 — 9y + 32z + 36y — 144 =0

H=16(z?+2zx+1) - 9(y? — 4y + 4) = 144
(z+1)? (y-2)° .

9 16

e—,/1+16— J
N 9 3

Foci (+ae —1,2) = (+5 —1,2)
Foci are (4,2) and (—6,2)
Let a general point be P(—1 + 3secf,2 + 4tan6)
Let centroid be (h, k)
4—-6—-1+3secd , 24242+ 4tanb

h = k
3 ’ 3

= h=—-1+secfand
3k=6-+4tand

= sec = (h+1) and %(k— 2) =tané

Now sec? § — tan?6 =1
= 16(h +1)> —9(k—2)> =16
= 1622 — 9y® + 32z + 36y — 36 = 0
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14. If the distance between the foci of an ellipse is 6 and the distance between
its directrices is 12, then the length of its latus rectum is

X A. 2\/5
X B. V3
x) c. 2
V2
v) D 32
z? y2
Let the equation of ellipse be — T i 1 (a>0)
a
Now, 2ae = 6 and 2_a: 12
e
= ae = 3 and 2_¢
€
= a2 =18
al?=c2=a®>—-b*=9
= =9 ,
2b 2
Length of latus rectum = — = %l 3v2
a V18
15. - . 22y
If e; and e, are the eccentricities of the ellipse , —+ —=1 and the

18 4
2 2

hyperbola, %— yzz 1 respectively and (eq, e5) is a point on th ellipse ,

1522 + 3y? = k. Then k is equal to :

x) A 14
x) B. 15
x) C. 17
v) D. 16
61:\/1——11824&62: 1+§:@

.+ (e1,e2) lies on the ellipse 1522 + 3y* = k
o 15e2 +3e2 =k

1
:>15><%+3><?3:k:>k:16
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3
Area of equilateral A = -

2

A:?.lﬁ.lﬁ.g
A =192./3

16. The area (in sqg. units) of an equilateral triangle inscribed in the parabola
y? = 8z, with one of its vertices on the vertex of this parabola, is:

X) A 1983

v) B. 1993

x) C. 641/3

X D. 256+/3
A : (acos 30°,asin 30°) lies on the parabola a’;: g. 2 '2\/5
= a =163
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17. The shortest distance between the point (;, O) and the curve
y:ﬁ,(x>0),is:
v) A V5
2
x) B. ﬁ
2
x) c. 3
2
x) D. 2
4

Any point on the curve y = /z will be of the form (¢2,t),¢ > 0
Using distance formula

d:\/(t—0)2+(t2—;)2

9
cl:\/152+t4_31t2+Z

d= (t2—1)2+E

4
d will be minimum when 2 = 1
5
dmin = i
2
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18. Let the length of the latus rectum of an ellipse with its major-axis along z-
axis and centre at the origin, be 8. If the distance between the foci of this
ellipse is equal to the length of its minor axis, then which one of the
following points lies on it?

X) A (4/3,2/7)
x) B. (13,2/3)
X) C. (4/3,2/3)
v) Po(av32v2)

T

g—f— b_2: 1, a > b
2b?

Length of latus ractum = —=8 ---(1)
a

and distance between foci = length of minor axis
2ae = 2b

= ae=0b---(2)

We know that,

a’e? = a? — b?

From equation (1), we get

= b = a? — b*

= 20> = a?--- (3)

From equation (1) and (3), we have

CL2

— -3
a

=a=2_8

From equation (3), we get

b? = 32

Thus, equation of ellipse is
x? y2
=4+ =1
64 32
Clearly, (44/3,2+v/2) lies on the ellipse.
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19. A hyperbola has its centre at the origin, passes through the point (4,2) and
has transverse axis of length 4 along the z-axis. Then the eccentricity of the
hyperbola is :

X)) A.
v ) B.

x) C.

) §||w §|

x) D. 3
2
Given 2a = 4

=a=2
2 2

The hyperbola a:_2_ Z—2: 1 passes through (4, 2)
42 22 ‘
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20. If the three normals drawn to the parabola, y? = 2z pass through the point
(a,0),a # 0 then 'a’ must be greater than:

v) A
P4 B. -
x) c. 1
2
X D. -1

Let the equation of the normal is
y = mx — 2am — am®
Here

4 2= .
a = a = —
2

1

y:m:p—m—§m3

It passes through A(a,0) then
1

0=am—m—
ammam

m=0,m?—2(a—-1)=0
For real values of m
2(a—1)>0

sa>1

3
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21. Let x = 4 be a directrix to an ellipse whose centre is at the origin and its
1
eccentricity is > If P(1,8), B8 > 0is a point on this ellipse, then the equation

of the normal to it at P is
X) A 8z—2y=5
v) B. 4 —-2y=1
X) C 7p—4y=1

x) D 4z-3y=2

1
Given: e = —
2

We know that directrix to an ellipse whose centre is at the origin is

9

oy

Now, equation of normal at point P <1, %)

2 b2
2— _y: a2 —b2
I U

4z 3y B

1 3/2
cdr—2y=1
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22. Two sets A and B are as under :
A={(a,b) cRxR:la—5|<1land|b—5| <1}
B={(a,b) c R x R:4(a—6)>+9(b—5)2 < 36}. Then

X) A. neitherAc BnorBc A

X B. Bc A

X) D. AnB-=¢(anempty set)

Given:

A={(a,b) cRxR:jla—5|<1land|b—5| <1}
Since l[a — 5| <1

L-1l<a—-5<1

= a € (4,6)

Similarly b € (4, 6)
and B = {(a,b) € R x R : 4(a — 6)2 + 9(b — 5)% < 36}
Since 4(a — 6)* + 9(b — 5)% < 36

(a6

(b_5)2<1

9

b4

S

(6,7)

-.b=6
--b=4From diagram, it is clear that A ¢ B

Y
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23. An ellipse is drawn by taking a diameter of the circle (z — 1) + y?> = 1 as its
semi-minor axis and a diameter of the circle z2 + (y — 2)? = 4 as its semi-
major axis. If the centre of the ellipse is at the origin and its axes are the
coordinate axes, then the equation of the ellipse is

x) A. 42 +y> =4
x) B. 2 +4y* =8
X C. :1:2+4y2:8

v) D 221 42=16

Given: (z — 1) +y? =1

Radius =1

.. Diameter = 2 = b (semi minor axis)
Also, 2% + (y — 2)? =

Radius = 4

.. Diameter = 8 = a (semi major axis)

Now, Equation of ellipse is

x2 2

2 v
42 92
x4+ 4y? =16
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24. Let a parabola P be such that its vertex and focus lie on the positive z-axis
at a distance 2 and 4 units from the origin, respectively. If tangents are
drawn from O(0, 0) to the parabola P which meet P at S and R, then the
area (in sq. units) of ASOR is equal to

v) A
x) B.
x) C.
x) D.

16

32
1612
8v/2

From given condition y—axis is directrix and equation of parabola is
2
y* =8(z —2)

Let y = max be tangent

sm?z? =8z +16=0=m = +1

So that lines y = x and y = —x are tangents.
.. Coordinate of S and R be (4,4) and (4, —4)

.. Area of ASOR = (%x 4 x 4) X 2=16
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2 2
25. If the line y = mz 4 ¢ is @a common tangent to the hyperbola 1'%—00— %: 1

and the circle z? + y? = 36, then which one of the following is true?

v) A 42— 369
X) B. 22— 369
X) C gmi5=0

X D. 5m=4

c = tva*m? — b2
= ¢ = £+/100m? — 64 - - - (3)

y = mz + +/100m? — 64
d (0’0) — 6

VIO =61
-

\/mﬁ +1
= 100m?2 — 64 = 36m? + 36

= 64m? = 100

10
= m = £ (i)

From (i) and (i7)

1 164)(36
¢ =100 x 2—64: (6#

= 4¢? = 369
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1. Let L be a common tengent line to the curves 4z2 + 9y = 36 and
(2z)? + (2y)? = 31. Then the square of the slope of the line L is

Accepted Answers

3 3.0 3.00

Solution:
2y 31
E:—+Z =1,0C:2% 2=
g Ty =

equation of tangent to ellipse is

y=mz++v/9Im?*+4...(1)

equation of tangent to circle is

31 31
y:mxiw/zmz—i—z...@)

Comparing equation (1) & (2)

31 31
Im?+4="m?+ =
m 4 44

= 36m? + 16 = 31m? + 31
=5m2=15=m?=3
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2. Aline is a common tangent to the circle (z—3)? + y? = 9 and the parabola
y? = 4z. If the two points of contact (a, b) and (c,d) are distinct and lie in the
first quadrant, then 2(a + ¢) is equal to

Accepted Answers

9 9.0 9.00

Solution:
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Circle: (z —3)2 +¢* =9
Parabola : y? = 4z

Let common tangent equation be y = ma + 2
m

1
=y=mz+ —
m

=mPz—my+1=0

the above line is also tangent to circle
(x—3)2+y2=9

So, perpendicular distance from (3, 0) to line = 3
3m?2 —-0+1

\/mE -+ mi
= (3m? +1)? = 9(m? + m*)
1
=>m=x—
V3
.. tangent equation is
1
y=—=2++3
V3

slope shouldnot be negetive for point of contacts in first quadrent

1
V3

Som =

2
For Parabola, point of contact is <i2, Ha) = (3,2v3) = (c,d)
m

. . . . 1
Solving Circle (z — 3)? + y? = 9 & line equation y = 793 +4/3
3

(z —3)* + (%:c+¢§) =9

1
:>w2+9—6m+§m2+3+2m:9

4
:>§:c2—4:c+3:0

Y
z=5=a
3
_'_2(a+c):2<5+3> =9
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3. Let A(sec,2tan ) and B(sec ¢, 2 tan ¢), where 6 + ¢ = %, be two point on
the hyperbola 2z? — y? = 2. If (a, B) is the point of the intersection of
the normals to the hyperbola at A and B, then (23)? is equal to

Accepted Answers

*

Solution:

Point A(sec 8, 2tan 6) lies on the hyperbola 222 — y2 = 2.
= 2sec’f — 4tan® 0 =2

= 2+ 2tan’f — 4tan? 0 = 2

= tan’f =0

=0=mn, neZ

Similarly, point B(sec ¢, 2 tan ¢) lies on the hyperbola 2z? — y? = 2.
=¢=mn, nc’
But in question, it is given that 8 + ¢ = %, which is not possible.

Hence, it is a Bonus question.

4. Lety= mzx + c,m > 0 be the focal chord of 4> = —64z, which is tangent to
(z +10)% + y? = 4. Then the value of 4y/2(m + ¢) is equal to

Accepted Answers

34 34.0 34.00

Solution:

For y* = —64x focus is (—16,0)

*y = ma + ¢ passes through (-16,0)

thenc=16m ...(1)
Also y = mz + ¢ touches the given circle

—10m +c
So, | ——— =2
V1+m?
From equation (1)
= [3m| =1+ m?
1 _
= m=——andc =442
22

Now, 44/2(m +¢) = 2-17 = 34
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5. Let E be an ellipse whose axes are parallel to the co-ordinates axes, having
its center at (3, —4), one focus at (4, —4) and one vertex at (5, —4). If
mz —y = 4, m > 0 is a tangent to the ellipse E, then the value of 5m? is
equal to

Accepted Answers

3 3.0 3.00 03
Solution:

Given: center C(3, —4), focus F1(4, —4), vertex Vi(5, —4)
‘rae=CF,=1anda=CV; =2s0,b=+/3
T — 3)? + 4)?

. =3 N y+4"_

4 3
Equation of tangent
y+4=m(z—3)++/4m? +3
=y=mz—3m—4++/4m?> + 3
Comparing with y = mx — 4
We get —3m + v4m? +3 =0
= 9m? = 4m? + 3
= 5m? =3
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