Coordinate Geometry

Questionl

Let the area of the region {(x,y) : x -2y +4>0,x+2y>>0,x +4y% <
8,y >0} be m/n, where m and n are coprime numbers.

Then m + n is equal to__

[27-Jan-2024 Shift 1]

Answer: 119

Solution:

1
A=[[8= 49~y

372

[ 1~ %) —(2v—4)]dy

e , 431372
“[o- %] [r- 5] -

~mtn=119

107 _
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Question2

If the area of the region {(x,y) : 0 <y < min{2x, 6x — xz}} is A,
then 12A is equal to..................

[27-Jan-2024 Shift 2]

Answer: 304
Solution:
We have
Y
"
f“."}} ............. .
(0.8) - , (
\
oz \
< 1i“~“L\_
& (3.0) 0\

&
A= lx 4 = 8+_F{5x—x‘)dx
2 4

A= —
3

12A =304

Question3



The area (in sq. units) of the part of circle x2 + y2 = 169 which is below

o 65 a . -1 12
— — + =sin

the line 5x —y =13 is $ 2 P 13/ where a, p are coprime
numbers. Then a + B is equal to

[29-Jan-2024 Shift 1]

Answer: 171

Solution:

B
N,

A(0,-13)

12 2 1
Area = | V169 -ydy~ 3 x25x5
—-13

w169 65 169 . -1 12
= X ——- —+ —sin  —
2 2 2 2 13
et f=171
Question4

The area (in square units) of the region bounded by the parabola y2 =
4(x —2) and the liney =2x—8

[30-Jan-2024 Shift 1]

Options:



D.
7

Answer: B

Solution:

Question5S



Let Y =Y(X) be a curve lying in the first quadrant such that the area
enclosed by the line Y —y =Y’ (x) (X —x) and the co-ordinate axes,

where (X, y) is any point on the curve, is always -y2/2Y(x) + 1, Y'(x) #0.
IfY(1) =1, then 12Y(2) equals

[30-Jan-2024 Shift 2]

Answer: 20

Solution:

2
y
Y 41

A= 1( ¥ +x]|:y—x}’:"x) = 2}"{35)

2\ ¥

N Oy—xY"(x)

N

_ 3
[ y J +x,0
Y K) }

=(y+x¥ ) —xY ) =" +2¥ ()

P F @+l @ - @OF =-f+27 @)

Y- ¥ (x) =2
dy _ 2xy—2
x x
dv 2 _ =2
dx X e
IF =g 1
X
o
L-l,,= =x "+
< 3
Put x=1 v=1
1: g—c;’hcz L
3 3
y=2 1.1y
3 X 3

= 12F(2) = g %12 =20



Question6

The area of the region enclosed by the parabola (y — 2)2 =x — 1, the
line x — 2y + 4 = 0 and the positive coordinate axes is

[30-Jan-2024 Shift 2]

Answer: 5

Solution:

%=x—l

P —4x+4=0
x-2)'=0
x=2

Exclose area (w.r.t. y-axis) =]'xa’y— Areaof A

0

I
ey b

(=2 +1dy— —=x1x2

b | e

—— bl

[0 —4y+35)dy—1

=

3 3
= 31_3,2_5,] -1
[3 + ¥ ]

=9-18+15-1=5

Question7

The area of the region

i v — R 1
(.3) iy S4nx <4, Ve DX=2) g v23)

- (x—3)(x—4) J

is
[31-Jan-2024 Shift 1]

Options:



16/3

64/3

8/3

D.
32/3

Answer: D

Solution:
}"2 <dx x<4

x-DE=2) _ 4
(x—3)x—4)

Case —7:y=0

x—1x=2)_ 4
(x=3)x—4)

x€(0. 1)U (2.3)
Case — Il:¥<0

x(x—1)x—2)
(x=3)x—4) <0.xe(1.2)u@. 4

AN

4
Area =2}\/1:dx
0
_ 9. 2037204 _ 32
_2-5[1 I, = 5



Question8

The area of the region enclosed by the parabolay =4x — x? and Jy=(x
— 4)2 is equal to

[31-Jan-2024 Shift 2]

Options:

A.

32/9

6

D.
14/3

Answer: C

Solution:



S S )
Area = T ? 914
[|(B--4 12y
[2 3 2 3 9
= (27-21)=6
Question9

Four distinct points (2k, 3k), (1, 0), (0, 1) and (0, 0) lie on a circle
for k equal to :

[27-Jan-2024 Shift 1]

Options:



2/13

3/13

5/13

D.
1/13

Answer: C

Solution:

(2k, 3k) will lie on circle whose diameter is AB

(0, 0) A

(= 1))+~ D) =0

Satisfy (2k, 3k) in (i)

(2k)* + (3k)* — 2k — 3k =0

13k —5k=0
k=0 k= >
13

hence k= —



Question10

Consider a circle (x — oz)2 +(y — B)2 = 50, where a, p > 0. If the circle
touches the line y + x = 0 at the point P, whose distance from the origin

is 42 then (o + B)2 is equal to..........uuu...

[27-Jan-2024 Shift 2]

Answer: 100

Solution:

lj;;, )]

xty=i}

S-@—a)+w-87=50

CP=r
a+ g -
Pl =35vh
5
= (a+ 5 =100

Questionl1



Equation of two diameters of a circle are 2x —3y=5and 3x — 4y =7.

C . (-2 -a)and (-1.3) :
The line joining the points ' 7 ' - 7/ intersects the circle at

only one point P(a, ). Then 17p — a is equal to__
[29-Jan-2024 Shift 1]

Answer: 2

Solution:

Centre of circle is (1, —1)

A(-227-4) Pap) B(-1/73)
Equation of AB is Tx—3v+10=0 ____(i)
Equation of CP IS 3x+7y+4=0 __.___{il)

Solving (i) and (i)

Question12

If the circles (x + 1) + (y +2)> =r? and x> + y? —dx —dy + 4 =
0 intersect at exactly two distinct points, then

[30-Jan-2024 Shift 1]

Options:



5<r<9

0<r<7

I<r<7
D.
12<r<7

Answer: C

Solution:

If two circles intersect at two distinct points
ﬂm—ﬁiCﬁfﬂfHE
|[r—=2|<vo+16 <1+2

|r—2|<5 and 1+2>5

—h=r—2<3
FE3 (2)
—F=r<7 ... (1

From {1} and (2)

3= r =7

Question13

Consider two circles Cy : x? +y?=25and Cy:(x— )% + y? =16, where
a€ (5, 9). Let the angle between the two radii (one to each circle)
drawn from one of the intersection points of C; and C, be



sin”1 (V63/8). If the length of common chord of C; and C, is B, then

the value of (()LB)2 equals

[30-Jan-2024 Shift 2]

Answer: 1575
Solution:

C, X +y' =25C,:(x—a) +y' =16

S5=g=9

A
P
5
) Wa |
) Q /(@0 )
w

9=sm—1( @]
g
V63

g

sinfd= —

®xS5xdgin f

bt | b=t

] =

b [T

Area of AQAP = %Xa[

= gff =40x ‘Jg_j

af = 5% V63
(a8) =25 x 63 =1575

Question14



If one of the diameters of the circle x* + y2 —10x+4y+13=0isa
chord of another circle C, whose center is the point of intersection of
the lines 2x + 3y = 12 and 3x — 2y =5, then the radius of the circle C is

[31-Jan-2024 Shift 1]
Options:

A.

\20

6

D.
3\2

Answer: C

Solution:

@



3x—=2y=5
13x =39
x=3,y=2

Center of given circle is (5. —2)
Radius V25 +4-13 =4
~CM=V4+16=5V2

2 CP=v16+20=6
Questionl5

Let a variable line passing through the centre of the circle x? + y2 —
16x — 4y = 0, meet the positive co-ordinate axes at the point A and B.
Then the minimum value of OA + OB, where O is the origin, is equal
to

[31-Jan-2024 Shift 2]
Options:

A

12

B.



18

C.

20

D.

24

Answer: B

Solution:

(y—2)=m(x— 8)

= X -intercept

:(2+3)

m /
= y -intercept

= (—8m+2)

~ OA+OB= —2+8—8m+2
mn

fm)= 2-8=0
11
2 1
=>m = 2
2
=>f( ?) =18

= Minimum =18




Questionl6

LS

The length of the chord of the ellipse 25 16 whose mid point is (1,
2/5), is equal to :

[27-Jan-2024 Shift 1]
Options:
A.

\1691/5

B.

\2009/5

C.

\1741/5

D.
\1541/5

Answer: A

Solution:



Equation of chord with given middle point.

8x+35y_ 8+2
200 200

10 —8x (i)

X (0—8) 1 (put in original equation)

25 400
16x" + 100 +64x — 160x _
400
4 —8x—15=0
L= 8 =v304
8
_ 8+v304 8 — V304
1T Ty T Ty
.. O 10-18++304 24304
Similarly, v = - = -
] ]
L 2-V304 o 2+V304
o1 5 72 5

Distance = '\j{xl - xl]l1 - }':):

_ ‘/4><3I)4_ 4304 _ V1691
64 25 5

Questionl7

If the points of intersection of two distinct conics x2 + y2 =4b and

l_’_'l._

16 %  lie on the curve y2 = 3x2, then 3V3 times the area of the
rectangle formed by the intersection points is

[29-Jan-2024 Shift 1]



Answer: 432

Solution:

Putting 1 = 3% in both the conics

3

We getr*=band 2+ 3 =1
16 &

=bh=412 (b=4Is rejected because curves coincide)
~b=12
Hence points of intersection are

(xV12, =6)= area of rectangle =432

Question18

If the length of the minor axis of ellipse is equal to half of the distance
between the foci, then the eccentricity of the ellipse is :

[30-Jan-2024 Shift 1]
Options:

A.

\5/3
\3/2

143



2/7l5

Answer: D

Solution:

Question19

Let A(a,0) and B(0,B) be the points on the line 5x + 7y = 50. Let the
point P divide the line segment AB internally in the ratio 7 : 3. Let 3x —

X,V _
=+ ==1

25 = 0 be a directrix of the ellipse E: ¢ 2 and the corresponding
focus be S. If from S, the perpendicular on the x-axis passes through P,
then the length of the latus rectum of E is equal to

[30-Jan-2024 Shift 2]
Options:

A.

25/3
32/9

25/9



D.
32/5

Answer: D

Solution:

A=(10,0)

D)
>/

ae =3
a_ 2
e 3
a=>5
b=4
Length of LR = 22° = 32
a 3
Question20

Let P be a parabola with vertex (2, 3) and directrix 2x +y = 6. Let an
ellipse E: «@ & of eccentricity 12 pass through the focus of the
parabola P. Then the square of the length of the latus rectum of E, is

=1_g'.:

[31-Jan-2024 Shift 2]



Options:
A.

385/8

347/8

C.

512725

D.
656/25

Answer: D

Solution:

(1.6,2.8)

axis

Slope of axis =

y-3= %fx—l}

= 2y—-6=x-12



=2y—x—4=0

2x+yv—6=0

4x+2y-12=0
a+tlb=4=2>ag=24
B+28=6=8=32

Ellipse passes through (2.4.3.2)

(%), ()

10/ . V107 _ | R |

=

Question21

4

[ =]

Y -

X Yo
Let e; be the eccentricity of the hyperbola 16 9  and e, be the

X ' .
+¥ =1a>b,

~

eccentricity of the ellipse s v which passes through the foci of



the hyperbola. If eje; =1, then the length of the chord of the ellipse
parallel to the x-axis and passing through (0, 2) is :

[27-Jan-2024 Shift 2]
Options:
A.

45

8V5/3

C.

10V5/3

D.
35

Answer: C

Solution:



vV 3
16 9 4

4
.-.eez=1=:-e = =
2>

1 2

Also, ellipse is passing through (=5, )

~a=>5 and b=3
E - E + E =1

Q P

I (U, 2] ™

(—5@‘\—/@,0}
End point of chord are (: 5%5 2)
10vs

“Lpg= — =
Question22

2 2
X Vo _

Let the latus rectum of the hyperbola 9 5  subtend an angle

of /3 at the centre of the hyperbola. If b? is equal to l/m (1 + Vn),

where 1 and m are co-prime numbers, then 12 + m2 + n?

[30-Jan-2024 Shift 1]

Answer: 182

Solution:

is equal to



LR subtends 60° at centre

2 2 4
Alsp, e" =1+ %:}1— b _3b

= b =30 +27
=b'-3b°-27=0
b= J1+VD3)

=2{=3Im=2_n=13

=8 +m’+n’ =182

Question23

Xy _

Let P be a point on the hyperbola H: 9 4 " in the first quadrant
such that the area of triangle formed by P and the two foci
of H is 2V13. Then, the square of the distance of P from the origin is

[30-Jan-2024 Shift 2]
Options:

A.



18

B.

26

C.

22

D.
20

Answer: C

Solution:

(a, B)

> X

.



a=95b=4

bz=a1{e‘1—l)=>e:=l+ 'i:
2

2 4 13

*=1+ — —

© 9 9

%— %zl:» T -l=1=d=182a=3V2
Distance of P from onigin = "fjra:+ ﬁz

= Vi8+4=v22

Question24

CLYo
If the foci of a hyperbola are same as that of the ellipse ° 25 and

the eccentricity of the hyperbola is 15/8 times the eccentricity of the
(i 2y2)

ey |

ellipse, then the smaller focal distance of the point ' V2 3 V 5/ on the
hyperbola, is equal to



[31-Jan-2024 Shift 1]

Options:

7y 2+ 8
5 3

Answer: A

Solution:



X Y _
9 25 !
a=3.b=>5

K:_ F,,=—l
A" B
B-ey=4
B=3
3

9 9
XY _
80 6
9 9
Dhrectrix - }=:|:£=:E
ey 9

Question25

Let the foci and length of the latus rectum of an ellipse

+ L:: l.a= b be [:5, O} aﬂd V30,
b

mulM

respectively. Then, the square of the

X Vo

eccentricity of the hyperbola s equals



[31-Jan-2024 Shift 1]

Answer: 51

Solution:

focu =(x5.0);

E}l
2 = V50

5vha
2

a=5 b=

5v2a
>

i

5v2

= a(l—€) = —

b =g'(1-&b) =

L Sa-edy= V2
e 7

.

=V2-Vae'=e

=2l +e-V2 =0

= V2l +2e—e—v2=0

= V2e(e +v2)-1(1+v2) =0
= (e+V2)(V2e—-1)=0

sef— 2;e=%
r_ Yoy

b a'b”
a=5v2

b =35

ab’ =bie 1) = e = 51

Question26



If the shortest distance of the parabola y2 = 4x from the centre of the
circle x2 + y2 —4x — 16y + 64 =01is d, then d? is equal to :

[27-Jan-2024 Shift 1]
Options:

A

16

B.

24

C.

20

D.

36

Answer: C

Solution:

Equation of normal to parabola
v=mx—2m-— "
this normal passing through center of circle (2, 8)
§=2m-2m-m’
m=-2

So point P on parabola = (am®. =2 am) = (4. 4)

And C= (2. 8)

PC=v4+16=v20

d =20




Question27

Let P(a, ) be a point on the parabola y2 = 4x. If P also lies on the

chord of the parabola x2 = 8y whose mid point is (1, 5/4). Then (a — 28)
(B — 8) is equal to

[29-Jan-2024 Shift 2]

Answer: 192

Solution:

Parabola is x* = 8y
Chord with mid point (x,. y,) Is T=§,

]
XX —dy+ ‘_\.-'1) =x" - 3}'1

& B =40, (i)

Solving (ii) & (iii)

F=448-9)=>F-168+16=0

~B=8x4V3 and a=48-4=28+16V3

ale, B = (28+16V3.8+4V3) & (28— 16V3.8-4v3)
~ (a—28)(B—8) = (£16V3)(x4V3)

=192




Question28

The maximum area of a triangle whose one vertex is at (0, 0) and the

other two vertices lie on the curve y = —2x2 + 54 at points (X,
y) and (—Xx, y) wherey >0 is:

[30-Jan-2024 Shift 1]
Options:
A.

88

B.

122

C.

92

D.
108

Answer: D
Solution:

(0,0)

(x,y) (-x, y)



= —(‘ﬂ—‘ﬂ)| =[xy
Area ()= |xy| =h(-2x"+54)

9B -6+ 54) > 2 =0 at x=3
dx dx

Area =3(-2x9+54)=108

Question29

Let C: x% + y2 =4and C": x> + y2 —4)x + 9 =0 be two circles. If the set
of all values of A so that the circles C and C' intersect at two distinct
points, is R — [a, b], then the point (8a + 12, 16b — 20) lies on the curve

[1-Feb-2024 Shift 1]
Options:
A.

X2+2y2—5x+6y=3

B.

5x% — y=-11
C.

x% — 4y2 =7
D.

6x> +y? =42
Answer: D

Solution:



X+ ),-'2 =4
C(0, 0)

=7
rl A

C@2A.0) r,= V4> -9

Ir,— 1, < CC < ry 15

2— Vai—o|<2a| <2+ Yai-9

a+ar —9—ayal—9 <)’

True Ae R... (1)

AP <4+4)°—9+4 ‘J4}12—9

5<4y4i2-9 and A’> g

16

169 2

64
AE(—:C—%:]U(%.GO] ........ (2)
from (1) and (2) 1€
) 13» 13 13 13
e (B () o[- 8
as per question a=— % and b= 1_83

required point is (—1, 6) with satisfies option (4)

Question30

Let the line L : V2x + y = o pass through the point of the intersection P

(in the first quadrant) of the circle x2 + y2 = 3 and the parabola x2 =
2y. Let the line L touch two circles C; and C, of equal radius 23, If



the centres Qq and Q, of the circles C; and C, lie on the y-axis, then
the square of the area of the triangle PQ;Q, is equal to

[1-Feb-2024 Shift 1]

Answer: 72

Solution:
x+yv =3 and x* =2y
V4+2yv=3=0=F+3)y-1)=0
vy=—3 or vy=1
y=1x=Vv2 =2 P(V2.1)
p lies on the line
Vix+y=a
V2(V2)+1=a
a=73
For circle C,
Q, lies on y axis
Let Q,(0. «) coordinates
R, =2V3 (Given
Line L act as tangent

Apply P =r (condition of tangency)
- ‘ a—3 -5
V3

=|a—3| =6
a—3=6 or a—3=-6

=Sg=9 a=-3

APQ

V211
1
€27 5| 0
0

- %(v’i{lz)) =6v2

(APQ,0)' =72






Question31

Let the locus of the mid points of the chords of circle x2 + (y— 1) =
1 drawn from the origin intersect the line x +y =1 at P and Q. Then,
the length of PQ is :

[1-Feb-2024 Shift 2]
Options:

A.

A2
\2

1/2

D.
1

Answer: A

Solution:

C(0, 1)
|-, (0,0)
il

897




Mgy, Moy, =1

k k—1_

X l-

h h
~ locus is x:*)'(}'— 1)=0

2 2
x+y —-y=0

x+y-1=0
PvQ Y
S| 2] p= L
P= 5| PT s
PQ=2Vr-p

Question32

The area enclosed by the curves xy + 4y =16 and x + y = 6 is equal to :

[1-Feb-2024 Shift 1]
Options:
A.

28 — 30log,2

B.

30 — 28log,2



C.

30 — 32log,2

D.

32 — 30log,2
Answer: C

Solution:

w+4dv=16

yx+4)=16 (1)

on solving, (1) & (2)

wegetlx=4 x=-2
.

F 3

4

= 16
Area = | [(6-0- [ == | dx
rea = 1 {6-0-( 7))

=30-32In2

Question33

The sum of squares of all possible values of k, for which area of the
region bounded by the parabolas 2y2 = kx and ky2 =2(y — Xx) is



maximum, is equal to :

[1-Feb-2024 Shift 2]

Answer: None

Solution:
b =20v-x) NWi=k

Point of intersection —

2 27
= (y- 2

k
y=0  ky=2(1- &)
k
w+ 2=
k
_ 2 _ %
y= - 2]
r+ 3 E+4
k
2k
E+4 2 2
a= L (-52)-(%F)) @
i 2 k
. T
=:£_[E,_%) Y| ¥+4
2 V2 ik 3l
=(Z) [ 3- S 2
K +4 2 K+4
=lx4>¢ # }
k+ 2
k
(++3)
AM=6-M_* 5
.
k

Area is maximum when k = %



Question34
Let P be a point on the ellipse

y

X 4 L =
54~ " Let the line passing

through P and parallel to y-axis meet the circle x2 + y2 =9 at

point Q such that P and Q are on the same side of the x-axis. Then, the
eccentricity of the locus of the point R on PQ such that PR : RQ =

4:3 as P moves on the ellipse, is :

[1-Feb-2024 Shift 2]
Options:

A.

11/19

13/21

C.

V139/23

D.
\13/7

Answer: D

Solution:



i

il

A
i
. 9 4
&j P(3cos6, 2simd)

Q{3cos0, 3sind)

4 3
| | |
P R Q
(3C, 25) (h, k) (3C, 35)
h=3cosf
k= Esmﬁ
7
_ x° 49}-‘1
locus = E+ Ey T
o \/1 324 _ Vi1 _ Vi3
49x9 21 7
Question35

For 0 <0 < w2, if the eccentricity of the hyperbola x2 — y2 cosec20 =

5 is \'7 times eccentricity of the ellipse x2 cosecZ@ + y2 = 3§, then the
value of O is :

[1-Feb-2024 Shift 1]
Options:

A.

/6

5n/12



/3

D.
/4

Answer: C

Solution:

e, = “,{1 +s5in @

e = “,-{1 —sin 26
o, =Vie

1+ sin 28 ="1(1 — sin 26)

£

6_

.2
sin 8=

| L

g
sin 8= ﬁ
2

|

Question36

be an ellipse, whose eccentricity is 1/\2 and the length

of the latus rectum is V14. Then the square of the eccentricity of

2 2
XV e
—2———lIS.

a b
[1-Feb-2024 Shift 1]
Options:

A.

3



7/2

3/2

D.
5/2

Answer: C

Solution:

Question37

Three points O(0, 0), P(a, az), Q(-b, bz), a>0,b >0, are on the
parabolay = x2. Let S1 be the area of the region bounded by the line
PQ and the parabola, and S, be the area of the triangle OPQ. If the
minimum value of S/S, is m/n, ged (m, n) =1, then m + n is

[1-Feb-2024 Shift 2]

Answer: 7



Solution:

N
Q
-b, v
( ) P
(a,a%)
D -,
0 0 1
5,=1/2| a a1 | =1/2(ab+a’)
b b 1
BQ:- y—a2= a‘_bb(x—a)
ath

y—a =(a-bx—(a—ba
y=la—bx+ab

§; = _Ilh ((a—b)x+ab—x7)dx

=(a—§) x;+{ab}x— %J

—b

_ @iad) g @28

2 3

@-b)’ _, _(a'+b’-ab)
2 3

1
5,

o | B

_ 3{a—b)’+6ab—2(a"+ b’ —ab)
3ab

Question38



Let a tangent to the curve y2 = 24x meet the curve xy = 2 at the points
A and B. Then the mid points of such line segments AB lie on a

parabola with the
[24-Jan-2023 Shift 1]

Options:

A. directrix 4x =3

B. directrix 4x =3

C. Length of latus rectum -
D. Length of latus rectum 2

Answer: A
Solution:

Solution:

y2=24x

a=2~6

Xy =2
AB=ty=x+6t...(1)
AB=T =S,

kx +hy = 2hk.. . (2)
From (1) and (2)

= then locus is y2 =—-3x
Therefore directrix is 4x =3

Question39

For some a, b, c € N, let f (x) =ax—3 and g(x)=xb+c,xe R. If

( fog )_l(x) = ( X;7 ) v then (fog) (ac) + (gof) (b) is equal to

[25-Jan-2023 Shift 1]



Answer: 2039
Solution:

Solution:
Let fog (x) = h(x)
1
-1 x—7\ 73
-0 (357)
= h(x) = fog(x) = 2x> +7
fog (x)=a(x"+c)—3
>a=2,b=3,c=5
= fog (ac) = fog(10)=2007
g(f(x) = (2x—3)’ +5.
= gof(b) = gof(3) = 32
= sum = 2039

Question4(

The area enclosed by the curves y2 +4x=4andy—2x=2is:
[24-Jan-2023 Shift 1]

Options:

A 2

B. 22

Answer: C

Solution:

Solution:
y2 +4x =4
Y =—4(x—1)



Question41

If the area of the region bounded by the curves y2 —2y=—Xx,x+y=01Is
A, then 8A is equal to
[24-Jan-2023 Shift 2]

Answer: 36

Solution:

2 _
y —2y=—-X
=>y2—2y+1=—x+1
2
y-D"=-(x-1

y ——X
Points of intersection

X2+2x=—x
X2‘|‘3X:0



Question42

It the area enclosed by the parabolas P_ : 2y = 5x” and

P, :x — y + 6 =0 is equal to the area enclosed by P, and y = ax, a > 0,

2

then o is equal to .
[25-Jan-2023 Shift 1]

Answer: 600

Solution:



2 0 2

Abscissa of point of intersection of 2y = 5x> and y =x” + 6 is +2

Questiond3

Let A be the area of the region

((x,y) € R®: x2+y? <21, y? < 4x, x > 1}. Then (A—lein -1

)is

S

1
2
equal to

[29-Jan-2023 Shift 1]

Options:

A.2\/§—%
B.\/§—§

c.z@—%



D.x/§—§

Answer: C

Solution:

3 G P
Area 2f2\/;dx+2 I \j21—x2dx
1 3

A= %(36— 1)+21sin‘1( 5—7) —6\3

a2 2)) - 2@2_

—z- 4
373

W] oo

Question44

LetA={(x,y) ER*:y>0,2x<y< {4—(x—1)}} and

B= {(x, y)ERXR: OSySmin{Zx, \/4—(x—1)2} } Then the ratio of
the area of A to the area of B is

[29-Jan-2023 Shift 1]

Options:

+

|
—

A.

a
—_

a

B. —

a
|
—

B

C.

|
+

a
+
—

D.

a
|
—_

Answer: A

Solution:



yHx—-1Y=4
shaded portion = circular (OABC)
- Ar(AOAB)

-2 Lo

A= (n -1)
Area B = Ar(AAOB)+ Area of arc of circle (ABC)

%(1)(2)+ ’%)2 —n+1

A_n—1
B ail
Question45

The area of the regionA = { (X,y): | cosx —sin x|<y <sin x, 0 <x< 7 }
[29-Jan-2023 Shift 2]

Options:

Al- g+

B.V5+2V2—45
3 3

L= 2+

¢ V5 2 .

D.V5-2\2+1

Answer: D

Solution:

Solution:

|cos x —sin x| <y <sin x
Intersection point of cos x —sin x = sin x

=>tanx = l
2

-11

Lety=tan ' =

y=tan o
| 1 2
So,tany = =,siny= ——, cosy = =
VoSV T 5 VT



/2

Area = | (sin x—|cosx—sin x[) dx
v
n/4
= | (sin x — (cos x — sin X)) dx
v
/2
+ | (sin x — (sin x — cos x)) dx
n/4
n/4 /2
= | (2sin X —cosx) dx + [ cosxdx
v n/4
= [-2cosx —sin X]W”/4 + [sin X]n/f/2

= —\/E—L+2003 +sin +(1—L)

_ _»o L 2 1 1
g ) (w) g

= V5 -2V +1

Question46

Let a be the area of the larger region bounded by the curve y2 = 8x
and the lines y = x and x = 2, which lies in the first quadrant. Then the

value of 3a is equal to
[30-Jan-2023 Shift 1]

Answer: 22

Solution:



Yy=X
y2 = 8x
Solving it
x> = 8x
~ x=0,8
L y=0,8
x = 2 will intersect occur at
y2 =16=> y=+44
-~ Area of shaded

= ?(\@— x)dx = [28(2V2Vx — x) dx
2
\/_ X3/2 XZ 8
-[2255- %),
_ ( 47\5.29/2_32) _( ﬂ.zwz_z

128 ., 16 ., 112-90 _ 22 _
=5 32 ?+2— 3 = ?—A
~3A=22

Question47

Let q be the maximum integral value of p in [0, 10] for which the roots
of the equation x> — px + %p = 0 are rational. Then the area of the

region {(x,y) : 0<y<(x—q)’, 0<x<q} is
[30-Jan-2023 Shift 2]



Options:
A. 243

B. 25

C 125

3
D. 164

Answer: A

Solution:

Solution:

D=p’=5p=p(p-5)
~q=9
0<y<(x-9)

\

9
Area =] (x—9)*dx =243
0

Question48

Let A be the area of the region

(Y :y2x,y2(1-%%y<2x(1-%)} .
Then 540A is equal to

[30-Jan-2023 Shift 2]



Answer: 25

Solution:

Solution:

(2x - 2x*— (1 -x)}) dx

A=2

W= N | —

2.3 1/2
=2[2x"—x"—Xx], 4

5 5
SA= O o 540A = O x 540 =25
108 108

Question49
Let for x € R
f(x)= *and gx) = { ; X:s

Then area bounded by the curve y = (f 0og)(x) and the lines



y=0,2y—x=15is equal to

[31-Jan-2023 Shift 1]

Answer: 72
Solution:
f(x) = X+|X|:[X XZO.
2 0 x<0
2 >0
g(X)=[X x=5
X x<0
X x)>0
foeto) = rleeo) = | 00 £
0 gx)<0
2
fog(x) = [ x* x=20
0 x<0
2y —x=15
%(X+215_X2)dx+ %XI—;XIS
X—2+ &(—X_3|3+E
4 2 370 4
_ 2+ 4_5_9+ 225 _ 99-36+225
4 2 4 1
288 _

72

~|



3,9

(0.1512) A

(-15,0)

Questions0

Let T and C respectively be the transverse and conjugate axes of the
hyperbola 16x°— y2 + 64x + 4y +44 = 0. Then the area of the region

above the parabola X' = y +4, below the transverse axis T and on the

right of the conjugate axis C is:
[25-Jan-2023 Shift 2]

Options:

A 4+ %
B.4Vg+ 2
C.4p— &

D. 46— 2

Answer: B

Solution:



16(x* +4x) — (y> —4y) +44 =0
16(x+2)*—64—(y—2)° +4+44=0
16(x+2)°* —(y—2)* =16

x+2° (=2 _,
1 16

CA

5
A= ] (2-(x*-4))dx
-2

V6 Sy %6
A=_f2(6—x2)dx= (6x— ?)2
A= (6\/8— %) ~(-12+ %)
A=4Vg+ 23_8
Questions1

Let H be the hyperbola, whose foci are (1£2, 0) and eccentricity is

\2. Then the length of its lat us rectum is
[31-Jan-2023 Shift 2]

Options:

A.2



B.3

C.

N

3
D. 5
Answer: A

Solution:

Solution:
2ae= [(1+V2)—(1+\2)| =2\2
ac =12
a=1
>b=1 ve=2= Hyperbola is rectangular
2b°

SL-R= 2-=2
a

QuestionS2

The locus of the mid points of the chords of the circle

C,:(x— 4)2 +(y— 5)2 = 4 which subtend an angle 0, at the centre of the
2

. . . . _ T — 2n 2_ 2
circle C,, is a circle of radius r. If 0, = 3 0,= Jandr, " =r, +r,
then 0, is equal to
[24-Jan-2023 Shift 2]

Options:

T
A‘Z

B. I

A

N3



Answer: D

Solution:

C(4,5)

B/2|6/2

cosi > = PC=2cos

= (h—4)*+ (k- 5)2 = 4cos> g

Now (x—4)2+(y—5)2= (2cos g)z

=>r1=2cosg=\/§

Questions3

The locus of the mid points of the chords of the circle

C, :(x— 4)2 +(y— 5)2 = 4 which subtend an angle 0. at the centre of the

2

o L3 [ . 2 2
circle C, is a circle of radius r.. If 0, = g, 0,= 2 and r,=r,+r;,

3 3



then 0, is equal to
[24-Jan-2023 Shift 2]

Options:

T
A‘Z

B.

|

T

6
T

D. 5

Answer: D

Solution:

Solution:

= (h—4)* + (k — 5)* = 4cos’

6
2
Now (x—4)2+(y—5)* = (2cos

-3

;

N D

T
:>r1=2cos—
6

r,= 2 cos

2
2
T
r3=2cos—=1
3
2_ 2
1 5

Sr +1,°

0
:>3=4005232+1



Question54

The points of intersection of the line ax + by = 0, (a # b) and the circle

x>+ y2 —2x =0 are A(a, 0) and B(1, B). The image of the circle with AB
as a diameter in the line x+y+2=0is:
[25-Jan-2023 Shift 1]

Options:
A.X2+y2+5x+5y+12=0
2,2 _
B.x"+y +3x+5y+8=0
2,2 _
C.x"+y +3x+3y+4=0
D.X2+y2—5x—5y+12=0
Answer: A
Solution:

Solution:

Only possibility a=0, =1

- equation of circle x*+y*—x—y =0
Image of circle inx+y+2=0is
Xy +5x+5y+12=0

Questions55

Points P(-3, 2), Q(9, 10) and R(a, 4) lie on a circle C with PR as its
diameter. The tangents to C at the points Q and R intersect at the



point S. If S lies on the line 2x — ky = 1, then K is equal to
[25-Jan-2023 Shift 2]

Answer: 3
Solution:
Solution:
mPQ'mQR=—1
10—-2_10—4
= X =—1=a=13
9+3 9-g *
_ 4
mop-mQS——l = Mg =~ 7

Equation of QS
y=10=-2x-9)

= 4x+ Ty =106...(1)
Myp - Mpg = —1 = mpg=—8
Equation of RS
y—4=—-8(x—13)

= 8x+y=108
Solving eq. (1) & (2)

_ 25 _

Xl = 7}71 =8
S(x;, y,) lies on 2x —ky = 1
25-8k=1

= 8k =24

=>k=3




Question56

Let the tangents at the points A(4, —11) and B(8, —5) on the circle

x>+ y2 —3x+ 10y — 15 = 0, intersect at the point C. Then the radius of
the circle, whose centre is C and the line joining A and B is its tangent,

is equal to
[29-Jan-2023 Shift 1]

Options:

33
A. T

B.2V13
C.V13

2V13
D. ==

Answer: D
Solution:

Solution:
Equation of tangent at A(4, —11) on circle is

:>4x—11y—3( Xzﬁ)ﬂo( -‘/_2—“)—15=0

= 5x—12y—152=0...... (1)
Equation of tangent at B (8, —5) on circle is

=>8x—5y—3( X;8)+1o( Y%S) ~15=0

= 13x-104=0=>x=8
putin (1) >y = 23_8

3.8+2'3ﬁ—34

_ 213
V13

3

Question57



A circle with centre (2, 3) and radius 4 intersects the line x +y =3 at
the points P and Q. If the tangents at P and Q intersect at the point
S(a, B), then 40 — 7B is equal to
[29-Jan-2023 Shift 2]

Answer: 11
Solution:

Solution:
The given line is polar or P(2, B) w.r.t. given circle
X +yr—4x—6y—3=0
Chord or contact
ox +By —2(x + @)= 3(y+B)—3=0
=2 @@=2)x+(P-3)y-Qa+3+3)=0... (i)
- But the equation of chord of contact is given
as:x+y—3=0... (i)
comparing the coefficients
o2 _ 8;3:_( 2(x+3[5+3)
1 1 -3
On solving a=—-6
p=-5
Now 4a—-7p=11

Questions8

Lety=x+2,4y =3x+6 and 3y = 4x + 1 be three tangent lines to the
circle (x — h)2 +(y— k)2 =r’. Then h +K is equal to :
[30-Jan-2023 Shift 1]

Options:
A.5
B. 5(1+12)

C.6



D. 5\

Answer: A
Solution:

Solution:
L iry=x+2,L,:4y=3x+6,L;:3y=4x+1
Bisector of lines L,&L,

4x —3y+1 :i( 3x—4y+6)
5 5
(+) 4x—3y+1=3x—-4y+6
x+y=5
Centre lies on Bisector of 4x —3y + 1 = 0&
(0) 3x—4y+6=0
>h+k=5

Questions9

Let P(a;, b)) and Q(a,, b,) be two distinct points on a circle with center
C(12, V3). Let O be the origin and OC be perpendicular to both CP
and CQ. If the area of the triangle OCP is v35 then a, 2 a, 24+ b, Ty b

is equal to
[30-Jan-2023 Shift 2]

2 9

Answer: 24
Solution:

Solution:
%XPCX\EZ \/;—S;PC=\/7



Q
a’+b +a,’+b’=0P’+0Q’
=2(5+7) =24

Question6(

Let a circle C, be obtained on rolling the circle X2+ y2 —4x—-6y+11=0
upwards 4 units on the tangent T to it at the point (3, 2). Let C, be the
image of C, in T . Let A and B be the centers of circles C, and C,

respectively, and M and N be respectively the feet of perpendiculars

drawn from A and B on the x-axis. Then the area of the trapezium
AMNB is :
[31-Jan-2023 Shift 1]

Options:
A.2(2+\2)
B. 4(1+12)
C.3+2\2
D.2(1+2)
Answer: B

Solution:



C=(2,3),r=\2
1

Centreof G=A=2+4 —,
\2

4 — —
3+ 5 (2+2V2,3+22)
AQR+2\2,3+2Q)
B(4+2\2, 1+2\2)
x—(2+2V2) _ y—(3+2\2) _,
1 -1
- area of trapezium:

%(4 +4\2)2 = 4(1 +2)

Question61

The set of all values of a’ for which the line x + y = 0 bisects two

distinct chords drawn from a point P( I;a, %) on the circle

2x% + 2y2 —(1+a)x—(1—a)y =0is equal to:
[31-Jan-2023 Shift 2]

Options:
A. (8, ©)
B. (4, ©)
C. (0, 4]
D. (2, 12]
Answer: A

Solution:

Solution:

2 2 (Ltax _ (I-a)y _

+ J— f— =

X +y 5 5 0
+




Equation of chord =T =8,
2h(x+2) _ (2k)(y — L)
2 2
=207 - 2h(L) + 2k
Now, A(2h, 2k) satisfies the chord
« (2h—2K)A—h(x + 1) —k(y — X
= 20> +4kL—4hA+hh— kA +hx +ky =0
= 207+ M3k —3h) +ky +hx =0
=>D>0
= 9(k —h)*— 8(ky + hx) > 0
= 9(k — h)* - 8(2k* +2h%) > 0
= —7k*~7h* - 18kh >0
= 7k*+7h?+ 18kh <0

1-a)\2 1+a)\? l—a2
:>7(—) +7(—) +18( )<o
4 4 16

= (X—y)A—

a2=t

2 2
2(1+a)]+ 18(1-a%) _,
16 16 :
7 18(1-1)
—(1+t)+
> 2(1+0) =<0

14+ 14t+ 18— 18‘[<
16
= 4t>32

t>8 a’>8

]

0

Question62

The equations of the sides AB and AC of a triangle ABC are
(AL +1)x+Ay =4 and Ax + (1 —A)y + AL = 0 respectively. Its vertex A is on



the y-axis and its orthocentre is (1, 2). The length of the tangent from

the point C to the part of the parabola y2 = 6x in the first quadrant is
[24-Jan-2023 Shift 2]

Options:
A6
B.2V2
C.2

D. 4
Answer: B

Solution:

Solution:
AB:(A+1)x+Ay=4
AC: Ax+(1-1M)y+Ar=0
Vertex A is on y-axis
=x=0

A (0,2)

AB:3x+2y=4
AC:2x—y+2=0
= A(0, 2) Let C(a, 2a+2)

Now (Slope of Altitude through C) (— %) =-1



Let Equation of tangent be y = mx + %

m’+2m—-3=0
>m=1,-3
So tangent which touches in first quadrant at T is

(o )

m?> m

(33

>CT =Va4+4=2\2

Question63

The urns A, B and C contain 4 red, 6 black; Sred, 5 black and A red, 4
black balls respectively. One of the urns is selected at random and a
ball is drawn. If the ball drawn is red and the probability that it is
drawn from urn C is 0.4 then the square of the length of the side of the

largest equilateral triangle, inscribed in the parabola y2 = Ax with one

vertex at the vertex of the parabola is
[24-Jan-2023 Shift 2]



Answer: 432

Solution:
Solution:
oo
R P(A)P( %) +P(B)P( %) +P(C)P( %)

( %tz, 3t) — (18, 6V3)

1* =182+ (6\3)
=324 +108
=432

Question64



Let a tangent to the Curve 9x> + 16y2 = 144 intersect the coordinate
axes at the points A and B. Then, the minimum length of the line

segment AB is
[24-Jan-2023 Shift 1]

Answer: 7
Solution:

Solution:

Equation of tangent at point P(4 cos 0, 3sin 0) is XCZS 04 ysi3n Y _ 1 S0 Ais (4 sech, 0) and point B is
(0, 3 cosec0)

Length AB = | 16sec®0 + 9cosec’d

= {25+ 16tan’0 + 9cot0 > 7

Question65

Let C be the largest circle centred at (2, 0) and inscribed in the ellipse

If (1, a) lies on C, then 10¢” is equal to
[24-Jan-2023 Shift 1]

Answer: 118

Solution:



P (6 cos 6. 4sin 6)

2 2
Equation of normal of ellipse ;—6 + i’—6 =1 at any point P(6 cos 6, 4sin 0) is

3 secOx — 2 cosec 0y = 10 this normal is also the normal of the circle passing through the point (2, 0) So,
6 secO =10 or sin 6 = 0 (Not possible)
cos 0= %and sin O = gso point P = ( 18 16)

So_the largest radius of circle
V320
2_ 64

So the equation of circle (x —2)* +y* = 5

Passing it through (1, o)
Then o’ = 55—9

100> =118

Question66

If the tangent at a point P on the parabola y2 = 3x is parallel to the line
x +2y =1 and the tangents at the points Q and R on the ellipse

XZZ + yTz =1 are perpendicular to the line x —y = 2, then the area of the
triangle PQR is:
[29-Jan-2023 Shift 2]

Options:



3
C. EVE

D. 35

Answer: D
Solution:

Solution:
2 _
y =3x
Tangent P(x,, y,) is parallel to x +2y = 1

Then slope at P=— %

dy
2y <L =3
de
dx 2y 2
:>y1=—3

Coordinates of P(3, —3)

SimilarIyQ( %, %),R(_% %)
Area of APQR

= %[3 -31
1) () ) fyos
Question67

If the maximum distance of normal to the ellipse XZZ + i—z =1,b <2,

from the origin is 1, then the eccentricity of the ellipse is:
[31-Jan-2023 Shift 1]

Options:

1
A. ")
V3
2



Answer: B

Solution:

Solution:
Equation of normal is

2x sec —bycosecd =4 — b’
4—b°
\j 4 sec’0 + b*cosec’d
Distance is maximum if
4 sec’0 + b’cosec’0 is minimum

Distance from (0, 0) =

2 b
=t =2
an“0 >
2
N b4 b - .
+2 ,.,2 b+2
4. +b"-
\/ 2 b

V3

S4-b’=b+2>b=1e= >

Question68

If P(h, k) be point on the parabola x = 4y2, which is nearest to the point
Q(0, 33), then the distance of P from the directrix of the parabola

y2 =4(x+y) is equal to :
[30-Jan-2023 Shift 1]

Options:
A.2
B. 4
C.8

D.6



Answer: D
Solution:

Solution:

Equation of normal

y =—tx +2at+at’

y=—tx+ Zt+ L¢
16 16

It passes through (0, 33)

3

t t
33= -+ —
8 16

£+2t—528=0
(t—8)(* +8t+66)=0
t=28
P(at’, 2at) = ( L xe4,2x Lx 8) = (4 1)
16 16
Parabola :
y = 4(x+y)
= y2 —4y =4x
= (y—2) =4(x+1)
Equation of directix :-
x+t1=-1
x=-2
Distance of point =6
Ans. : (4)

Question69

The distance of the point (6, —2\/5) from the common tangent

y=mx+c, m > 0, of the curves x =2y’ and x =1 +y" is
[25-Jan-2023 Shift 1]
Options:

1
A. 3

B.5



D.5\3

Answer: B
Solution:

Solution:
For

2 X 1
==, T:y= + —
y 5 y =mx ’m

For tangent to y*+ 1 = x

1 2
= (mx+ —) +1=x
&m

1
D=0>m= —
22
.'-T:x—2\/§y+1=0

6+8+1
d= ‘zs
’ V9

Question70

Let A be a point on the x-axis. Common tangents are drawn from A to
the curves x~ + y2 =8 and y2 = 16x. If one of these tangents touches the

two curves at Q and R, then (QR)2 is equal to
[30-Jan-2023 Shift 2]

Options:
A. 64
B. 76
C. 8l
D. 72

Answer: D

Solution:



y=mx+ 4
m

H
L:z’\/a.'_m:il
\j1+m2

2a

Letm=1, ( %, —)
mZ m

R(4, 8)
Point of contact on circle Q(-2, 2)
~(QR)*=36+36=72

Question71

Let S be the set of all a € N such that the area of the triangle formed
by the tangent at the point P(b, ¢), b, ¢ € N, on the parabola y2 = 2ax
and the lines x =b, y =0 is 16 unit 2, then y ais equal to

a€eSs
[31-Jan-2023 Shift 2]

Answer: 146
Solution:

Solution:

0,0
(0.0) R P(b,

‘/ﬁ A(b.0) > X

y? =2ax




As P(b, ¢) lies on parabola so ?=2ab... (1)

+
Now equation of tangent to parabola y2 =2ax in point form is yy, = 2a XTXI) (x;,y)=(b,0)
=yc=a(x+b)
For point B, put y =0, now x =—b

So, area of A PBA, % x ABx AP = 16

N %X2bxc=16
> bc=16

As b and c are natural number so possible values of (b, ¢) are (1, 16), (2, 8), (4, 4), (8,2) and (16, 1)
2
C

T and a € N, so values of (b, ¢) are (1, 16), (2, 8) and (4, 4) now values of

Now from equation (1) a=

are 128,16 and 2.
Hence sum of values of a is 146.

Question72

The area enclosed by the closed curve C given by the differential

equation % + ;‘f 2=0,y(1) =0 is 4m.
Let P and Q be the points of intersection of the curve C and the y-axis.
If normals at P and Q on the curve C intersect x-axis at points R and S
respectively, then the length of the line segment RS is

[1-Feb-2023 Shift 1]

Options:
A.2\3

23

B.3

C.2

SAL]

D.3

Answer: D

Solution:



+
>
+
o

I

(e

> <
+ |
o N

121

\S el ol ol
<

2
( dy = (x+a)dx

2y

y)

+ax+c

Sl
gle®

a+c=—§ as y(1)=0

X2+y2+2ax—4y—1—2a=0
2 _
- =4n
=4
4=’ +4+1+2a
@+1’=0
P,Q=(0,2+13)
Equation of normal at P, Q are y —2 =\/§(x— 1)
y—2=-\3(x~1)

Question73

Let A be the area bounded by the curve y = x | x — 3|, the x-axis and the
ordinates x =—1 and x = 2. Then 12A is equal to
[1-Feb-2023 Shift 1]

Answer: 62
Solution:

Solution:
) z 2
A= ] X -3x)dx+[(Bx—x")dx
-1 0

3 2 2 3
:A:x__3x 0+3x_x

2
3 2 - 2 3 o



S ATTTIT S
12A =62
Question74

5
[1-Feb-2023 Shift 2]

If A= %’ 1 ? ],then:

Options:

A A AP =21
B.AY+AP +A =1
C.AY+AP-A=1

D. AV =A%
Answer: C

Solution:

Solution:
1 3
S
21 V3 1

60° sin 60°
A [ cos sin ]
—sin 60° cos60°
cosa sina
IfA=l ' ] Here o=
—sin 0. cosa 3

_l cos2a sin2a ]

—sin 20 cos2a

A30_l cos300 sin 30a ]

—sin 30a cos30a



Question75

Let P(x, y,) be the point on the hyperbola 3x*— 4y2 = 36, which is

nearest to the line 3x + 2y = 1. Then \/f(y0 —X,) is equal to :
[1-Feb-2023 Shift 2]

Options:
A. -3
B.9
C.-9
D.3
Answer: C
Solution:
Solution:
3x°—4y* =36 3x+2y=1
3
m— —_—
2
m=+ sec03
V12 - tan 0
5> 3« L -3
Vi2 sin® 2
sin 0 =— \%

(V12 - sech, 3 tan 0)

(=5 5) (5 3)

(%)




Question76

If the x-intercept of a focal chord of the parabola y2 =8x+4y+4is 3,
then the length of this chord is equal to
[1-Feb-2023 Shift 2]

Answer: 16
Solution:

Solution:

v = 8x+4dy +4

(y=2)"=8(x+1)

y2 = 4ax

a=2,x=x+1,Y =y—-2

focus (1, 2)

y—2=m(x—1)

Put (3, 0) in the above line m =—1
Length of focal chord =16

Question77

The line x = 8 is the directrix of the ellipse E : X—§+ z_j =1 with the

corresponding focus (2, 0). If the tangent to E at the point P in the
first quadrant passes through the point (0, 4\3) and intersects the x-

axis at Q, then (3 PQ)2 is equal to
[1-Feb-2023 Shift 2]

Answer: 39



Solution:

Solution:

xcosf , ysin6 _,
4 243

sin 6 = 1

[\

0=30°
P(2V3,3)

o( £1)
(3PQ)* =39

Question78

If the area of the region S = {(x,y) : 2y — y2 <x'< 2y, X >y} is equal to
n+2 _

= — —~, then the natural number n is equal to

[6-Apr-2023 shift 1]

Answer: 5
Solution:

Solution:
x2+y2—2y20X2—2y§0,X2y

2 .2
Hence required area = %xzxz—f X?dx—(
0

)

N —

T
4



AN

Question79

The area bounded by the curvesy= |x—1|+|x—2|and y =3 is equal

to:
[6-Apr-2023 shift 2]

Options:
A.S5
B.4
C.6
D.3

Answer: B

Solution:

Solution:

y=|x—1]+]|x—2]
1

A= §[1+3][2]

=4
Ans. Option 2

Question80

The area of the region {(x, y) : Xt < y<8- xz, y<7}is.
[8-Apr-2023 shift 1]
Options:

A.24



B. 21
C.20
D. 18

Answer: C
Solution:

Solution:

yEX2 yS8—x2 y<7
2 2

X" =8—x

x>=4

X==2

Question81



Let the area enclosed by the lines x +y =2, y = 0x = 0 and the curve

f (x) = min { x>+ %, 1+ [x] } where [x] denotes the greatest integer <x,

be A. Then the value of 12A is
[8-Apr-2023 shift 2]

Answer: 17

Solution:

Solution:

1
20,53 1 3.1
J‘(x+—)dx+_x(_+_)xl
0 4 2 2
5 1
X 3x] 2
=| 2+ 22 +
[3 4 1y I
1 3
A= —+ 2+1
24 8
2a= L+ 385
2 8
1,9
= 2+ 2+12
2 2




Question82

Let y = p(x) be the parabola passing through the points (—1, 0), (0, 1)
and (1, 0). If the area of the region
(X,y): (x+1)*+(y-1)* <1,y <p(x)} is A, then 12(n — 4A) is equal to

[10-Apr-2023 shift 1]

Answer: 16
Solution:

Solution:
There can be infinitely many parabolas through given points.

Let parabola x> = —4a(y—1)

Passes through (1, 0)

~b=—4a(-1)=>a= 1

4
axt==(y=1) 0

Now area covered by parabola = | (1 —xz) dx
-1

(- %), 00 -1+ 4
2

3
Required Area = Area of sector —{ Area of square - Area covered by Parabola }



12(7:—4A)=12[7t—4( z- %)]

4
:12[ g+ X
T—T 3

Question83

If the area of the region {(x,y) : |x2 —2|<x}is A, then 6A +16\2 is

equal to .
[10-Apr-2023 shift 2]

Answer: 27
Solution:

Solution:

- Y

r | 5 3
V2 '

7 2
A= x—Q2-x))dx+ | (x—(x*—2))dx
I 2

(12 28)- (12 oo ee)- (- 22
=4\ + ﬂ+ 7,10 _ _8\5-{- 9
3 6 3 3 2




6A =—16\2 +27 -~ 6A+ 1677 =27
Ans. 27

Question84

Area of the region {(x, y) : X+ (y-— 2)2 <4, x- > 2y} is :
[11-Apr-2023 shift 1]

Options:

8
+ 2
A1 3

16

B.2n+ 3

C.on— 16
8
D.nt 3

Answer: C

Solution:

Solution:

X+ (y=2)*<2” and x*>2y

Solving circle and parabola simultaneously:
2y+y —4y+4=4

y'—2y=0

y=0,2

Puty=2inx>=2y — x=+2

=(2,2) and (-2, 2)

=2X2—%'n~22=4—n

2

X
2

O

Required area =2 [ dx—(4—m) ]

=2[§+n—4]



o[ 1]
16

:2—_
"%

Question85

The area of the region enclosed by the curvey = x° and its tangent at
the point (—1, —1) is
[12-Apr-2023 shift 1]

Options:

A 2
B.
c. 3L

D. ¥

Answer: D
Solution:

Solution:

equation of tangent: y+1=3(x+1)

i.e.y=3x+2

Point of intersection with curve (2, 8)
27

2
SoArea = | ((3X+2)—X3)dX: 7T
-1

Question86

The area of the region enclosed by the curve
f(x) = max{sin x, cos x}, —n < x < 7w and the x-axis is
[13-Apr-2023 shift 1]



Options:
A.2\2(\2 + 1)
B. 4(\2)

C.4

D.2(\2 +1)
Answer: C

Solution:

Solution:

- : T
i
L]

i-l-lq—‘

Area =
-3n - n
2 2 4 :
| sin xdx | + [ cosxdx |+ | cosxdx+ Isinxdx=4
- -3n -7 T
_on > )
Question87

The area of the region {(x-y) : x> < y<| x> —4 |,y =1} is:
[13-Apr-2023 shift 2]

Options:

A 22 +1)



B. §(4V§—1)
C. 2(42-1)
D. 342 +1)
Answer: B

Solution:

Solution:

D

AN

2

-2

s

—_—

4
Required area =2[ Vydy+]\V4—ydy | = §[4\/§—1]
2

Question88

If the area bounded by the curve 2y2 =3x, linesx+y=3,y=0 and
outside the circle (x — 3)2 + y2 =21is A, then 4(w+4A) is equal to

[15-Apr-2023 shift 1]



Answer: 42
Solution:

Solution:

y = 32—X,X+y=3,y=0

2y*=33~y)

2y* +3y—9=0
2y2—3y+6y—9=0
Ly-3)y+2)=0,y=3/2

3
2

Area ( I(XR—xz)dy) — A,
0

3
2 >
f(e-vn-Z)ay- T
0
2 3 §
2 2 7

A:(3_Y__L) =z

Y279 )y 4
an+m=4] %— %— %] - 22—1=10.50
 4(4A + 1) = 42

Question89



LetH : X _ ¥ = 1, n € N. Let k be the smallest even value of n

1+n 3+n

such that the eccentricity of H,_is a rational number. If1 is the length

of the latus rectum of H , then 211 is equal to
[11-Apr-2023 shift 1]

Answer: 306
Solution:

Solution:

n+1

n =48 (smallest even value for which e € Q )
_ 10
7

a®=n+1 b*=n+3

=49 =51
2
1 = length of LR = b

a
=221
7
102
7

210 =306

1:

Question90

Let the tangent to the parabola y2 = 12x at the point (3, o) be
perpendicular to the line 2x + 2y = 3. Then the square of distance of

the point (6, —4) from the normal to the hyperbola a’x’ - 9y2 =9¢” at



its point (a— 1, a+ 2 ) is equal to
[11-Apr-2023 shift 2]

Answer: 116
Solution:

Solution:
+P(3, a) lies on y* = 12x
=>0 = j:6

But =0
o

|(3 Nl 1= 6(a=—6reject)

>0=
2 2
Now, hyperbola — _2:_6:1 normal at

Qa—1,a+2) is 95_" %=45

=2x+5y—50=0
Now, distance of (6, —4) from 2x + 5y — 50 = 0 is equal to
26)-54)—50| _ 58
’ 122+ 5 ‘ 29
= Square of distance =116

Question91

Let m , and m, be the slopes of the tangents drawn from the point

P(4, 1) to the hyperbola H : g—; — % = 1. If Q is the point from which
the tangents drawn to H have slopes [m,| and [m,| and they make

(PQ)®

positive intercepts a and p on the x-axis, then b

[13-Apr-2023 shift 1]

is equal to

Answer: 8



Solution:

Solution:
2 2

Equation of tangent to the hyperbola - = =1
a~ b
y=mx+ {2’ - b’m’

passing through (4, 1)

| =4m+ 25— 16m> = 4m>*—m—3 =0
=3

4
Equation of tangent with positive slopes 1& %

>m=1,

4y =3x—16
y =x— 3} with positive intercept on x-axis.
16

o= 3 =3

Intersection points:

Q:(—4,-7)

P:(4,1)

PQ* =128

P’_ 128 _

aff 16

Question92

The foci of a hyperbola are (£2, 0) and its eccentricity is % A tangent,

perpendicular to the line 2x + 3y = 6, is drawn at a point in the first
quadrant on the hyperbola. If the intercepts made by the tangent on
the x and y axes are a and b respectively, then |6a|+ | Sb| is equal to

[13-Apr-2023 shift 2]

Answer: 12

Solution:



slope of tangent m = % equation of tangent is
y=mx= \jazmz—bz

y=éxi\/&(2)_2_0

2 4 9
3

Sy= 224

Y73

a

@oowl'b\o

y=0=a=+—

4
X 3

16 20
6a| +|5b| = L2+ 2 =12
6a ]+ 50| = 104 2

Question93

A circle passing through the point P(a - B) in the first quadrant touches
the two coordinate axes at the points A and B. The point P is above the
line AB. The point Q on the line segment AB is the foot of
perpendicular from P on AB. If PQ is equal to 11 units, then value of
af is .

[6-Apr-2023 shift 1]

Answer: 121

Solution:



T

N/

Let equation of circle is (x — a)2 +(y— a)2 = a’
which is passing through P(a, B)
then (a—a)2+ (B — a)2 =a’
a2+[32—2aa—2[3a+a2 =0
Here equation of ABisx+ty=a
Let Q(oc', B') be foot of perpendicular of P on AB
o—a_B-B_ —(a+p-a)
1 1 2

PQ’=(a )+ (B )= S(a+B-a) + y(@+B-a)

121 = %(owﬁ—a)z

242 = o’ + B> —20a - 2Pa+a’ + 2B
242 =20
= op =121

Question94

If the tangents at the points P and Q are the circle X+ y2 —2x+y=5

meet at the point R( %, 2 ) , then the area of the triangle PQR is :
[6-Apr-2023 shift 2]

Options:



Answer: C
Solution:

Solution:
X2+y2—2x+y=5

with resperct to RPQ is x C.0.C eq" of C.O.CisxT=0

9 9\ . 1
Zx+2y =[x+ 2|+ =(y+2)-5=
2x+2y (x 4) 2y +2)-5=0
5 .5 25
x4+ Zyv— ==
R A S
5x+10y—25=0
x+2y=5
Area = 2E)PQ) (PQ)=21r—p’ =5
9
=+4-5
_ 1[ V§] 4
=11 22 P =
51 7105 N
_5 :(i)zﬁ
8 NG 4
Method Il
area = RL3
R+ 17
R= 3
2
81 9
= o 4+4—- 249 —
L \/16 4= 5+2-5
_5
4
area — = é
8
Ans. Option 3
Question95

Let O be the origin and OP and OQ be the tangents to the circle
x>+ y2 —6x +4y + 8 =0 at the points P and Q on it. If the circumcircle

of the triangle OPQ passes through the point (a, %) , then a value of a

is.
[8-Apr-2023 shift 2]



Options:

D.

[\ X

Answer: A
Solution:

Solution:

0,0)

Circumcircle of AOPQ
x-0)(x=3)+(y-0)(y+2)=0
X2+y2—3x+2y=0

1
passes through (a, E)

2,1
foH = —3a+1=0
o 1 o

= o> 30+ §=0:>4a2—12a+520

= 40> — 1000— 20+ 5=0
20— 1)20—-5)=0 0=

N —
r |
>
5
w2

Question9%6

If the radius of the largest circle with centre (2, 0) inscribed in the
ellipse x>+ 4y2 =36 is r, then 1217 is equal to



[11-Apr-2023 shift 2]
Options:

A. 69

B. 72

C.115

D. 92

Answer: D

Solution:

Solution:

C(2, 0)

Ellipse x> +4y* =36
2 2

X+ Y -
36 9

Equation of Normal at P(6 cos 8, 3sin 0) is (6 secB)x — (3 cosec 0)y = 27
It passes through (2, 0)

:>sece=2=9
12 4
4 . V65
02 sinf= 22
cos 9,sm 9
p( 8 @)
3’ 3
Y
8 \/@)
P( T =3 )e20)

~—=\ 2
Value of 12y> = ( v 9) %12

- 12x69

=92
9

Question97



Two circles in the first quadrant of radii r, and r, touch the coordinate
axes. Each of them cuts off an intercept of 2 units with the line
x+y=2. Then r12+r22—r
[12-Apr-2023 shift 1]

., is equal to .

Answer: 7

Solution:

Solution:
Circle (x— a)2 +(y— a)2 =a’
x2+y2—2ax—2ay+a2 =0
Intercept =2

=21a2—d?=2
N
\
(0.0)] x_}r_jf\

Where d = perpendicular distance of centre from line x +y =2

e ()
2 (221—2)2
2

=a —1=2a°—4a’+8a—4=2

=2a-8a+6=0=>a’—4a+3=0

STt = 4 and nr,= 3

22 2_
o1+, e, =(r, )" =30,
=16—-9=7

Question98



Let the tangent and normal at the point (313, 1) on the ellipse

2 2
3¢ T % =1 meet the y-axis at the points A and B respectively. Let the

circle C be drawn taking AB as a diameter and the line x = 2\5
intersect C at the points P and Q. If the tangents at the points P and Q

on the circle intersect at the point (a, ), then ol — [32 is equal to
[13-Apr-2023 shift 1]

Options:

304
A =

D. 61

Answer: A
Solution:

Solution:
X2 y2
Given ellipse =—+ - =1
PSe 36" 4
X y _
2L+ L=
M3 4
y=4
4

X 2

4 43 3

y=-8
x2+y2+4y—32=0
hx+ky+2(y+k)—32=0
k=-2

hx+2k—32=0

hx =36

36

oa=h WE
B=k=-2
2 a2 _ 304
o B—?




Question99

Let the centre of a circle C be (a, B) and its radius r <8. Let
3x +4y =24 and 3x — 4y = 32 be two tangents and 4x+3y=1be a

normal to C. Then (o —f +r) is equal to
[13-Apr-2023 shift 2]

Options:
A.5
B.6
C.7
D.9

Answer: C

Solution:

Solution:

Centre lies on normal
=4a+3p=1
Distance of (o, p) from L, and L, are equal

3a+4[3—24‘ _ ‘ 30— 48— 32
5 5

3a+4B—24=—30+4p+32
= 60.= 56



(reject)
3a+4B—24 = 30— 4p—32
8p = —8
B=—-1,a=1
y=1@—- 17 +(=5+17=5
a—B+y=7
Question100

The number of common tangents, to the circles
X +y*—18x—15y+131=0and x’+y’ —6x— 6y — 7 = 0, is
[15-Apr-2023 shift 1]

Options:
A. 4
B.1
C.3
D.2

Answer: C

Solution:

Solution:

15\ _ 225 4. 5
c,(9 2)r = \/81+ 2 -131=2

C,)(3,3)r,=5

_ 2, 81 _ 15
C/C,= \/ 6™+ rullies
rtr, = g
C,Cy=r1 +r,

Number of common tangents =3
Number of common tangents =3



Question101

Let R be the focus of the parabola y2 = 20x and the line y = mx + ¢ intersect the parabola at two points P

and Q. Let the point G(10, 10) be the centroid of the triangle PQR. If ¢ —m = 6, then (PQ)2 is
[8-Apr-2023 shift 1]

Options:
A. 325
B. 346
C. 296
D. 317
Answer: A
Solution:
P(x1, y1)
G(10, 1
R(5, O
Q(xz, ¥2)
y2:20x,y:mx+c
y2=20( y*c)
m
y2— &-‘,— &:0 —y1+y2+y3:10
m m 3
20_3p
m
m=2/3
and c—m=6
2 20
= 246> Y=
C 3 = 3 C
y2—30y+ 2022073 _ o 2 30y+200=0
2/3
y=10,y=20

y=20,x=20 P(5, 10); (20, 20)Q

2()+3$=10:>x=5 P2 = 15+ 10% = 225 + 100 = 325

Question102

The ordinates of the points P and Q on the parabola with focus (3.0) and directrix x = —3 are in the ratio
3 :1:. If R(a, P) is the point of intersection of the tangents to the parabola at P and Q, then i is equal to

o



[8-Apr-2023 shift 2]

Answer: 16

Solution:

Parabola is y2 =12x

Let Q(3t%, 6t)

so P(27%, 18t)

R(a, B) = (at,t,, a(t, +t,))
= (3t- 3t, 3(t + 3t))

R(o, B) = (9, 12t)

R(o, B) = (9¢, 121)

B (20" 144
i 5 =16
Question103

Let a common tangent to the curves y2 =4x and (x — 4)2 + y2 =16 touch the curves at the points P and Q.
Then (PQ) is equal to
[10-Apr-2023 shift 1]

Answer: 32

Solution:

y2 =4x

(x—4)Y>+y*=16

Let equation of tangent of parabola
y=mx+1/m

Now equation 1 also touches the circle

.| 4m+1/m
‘ \]1+m2
(4m+1/m)* =16 + 16m*
16m*+8m”+1 = 16m”+ 16m*
8Sm’=1
m’=1/8 {m'=0}(m— »)
For distinct points consider only m’=1/8.

=4




Point of_contact of parabola
P(8, 4\2)
2 PQ=\S, = (PQ)’ =S,
=16+32—-16=32

Question104

Let PQ be a focal chord of the parabola y2 = 36x of length 100 , making an acute angle with the positive x-
axis. Let the ordinate of P be positive and M be the point on the line segment PQ such that

PM : M Q=3: 1. Then which of the following points does NOT lie on the line passing through M and
perpendicular to the line PQ ?

[13-Apr-2023 shift 1]

Options:

A.(3,33)

B. (6, 29)

C. (-6, 45)

D. (-3, 43)

Answer: D
Solution:

9( 1+ %)2 ~ 100

=3

= P81, 54)&Q(1, —6)
M(21, 9)

SLis (y—9) = %‘(x—zl)
3y—27 = —4x + 84

4x +3y =111

Question105

Let the eccentricity of an ellipse ’a‘—j + ty)—i =1 is reciprocal to that of the hyperbola 2x% - 2y2 = 1. If the ellipse

intersects the hyperbola at right angles, then square of length of the latus-rectum of the ellipse is
[6-Apr-2023 shift 2]

Answer: 2
Solution:
<2 2
E: =5+ }%=1—>e
a b
H:x2—y2= %ﬁe=\/§
o= L
2



b2
a_2
a’ =2b’
E&H are at right angle
they are confocal
Focus of Hyperbola = focus of ellipse
(=520 (=5°)
a=\2
vat=2" b =1
b 2(1) _

2
Length of LR = == 5 V2
engtn o a > 2

1- E

N —

N —
NN|U‘
N

Square of LR =2

Question106

Let the ellipse E : x>+ 9y2 =9 intersect the positive x-and y-axes at the points A and B respectively. Let the
major axis of E be a diameter of the circle C. Let the line passing through A and B meet the circle C at the
point P. If the area of the triangle with vertices A, P and the origin O is %, where m and n are coprime,

then m — n is equal to :
[10-Apr-2023 shift 1]

Options:
A. 16
B. 15
C. 18
D. 17

Answer: D

Solution:

Tt

Equation of line AB or AP is
X y _
=+ =1
3 1
x+3y=3
x=(3-3y)
Intersection point of line AP & circle is P(x,, y,)
x2+y2:9 = (3*3y)2+y2:9
= 32(1 +y2—2y)+y2:9
=5y"~9y=0=y(5y—9)=0
=y=9/5

Hencex=3(1—y)=3(1— %) =3( ‘5_4)



_(-12 9
Py = 5% 3)
Area of AAOP is = %XOAX height

Height =9/5, OA=3
= l><3><2= Z: m
2 5 10 n
Compare both side m=27,n=10=>m-n=17

Therefore, correct answer is option-D

Question107

Let a circle of radius 4 be concentric to the ellipse 15x% + 19y2 = 285. Then the common tangents are

inclined to the minor axis of the ellipse at the angle.
[10-Apr-2023 shift 2]

Options:
T
A. 3

B. X

C.

wla

D.

13

Answer: C

Solution:

Let tang be
y=mx+ {19m>+ 15
mx—y+ | 19m2+15 =0
Parallel from (0, 0) =4
=1 19m>+ 15 ‘ i

\jm2+l
19m® +15=16m" + 16
3m?=1
m==* L_

3

0= with x-axis

6
Required angle %

Question108



Consider ellipse E | : kx> + kzy2 =1,k=1,2,...,20. Let C, be the circle which touches the four chords

joining the end points (one on minor axis and another on major axis) of the ellipse E, . If r,_is the radius of

the circle C, then the value of kgl L js

[11-Apr-2023 shift 1]

Ty

Options:
A. 3320
B. 3210
C. 3080
D. 2870

Answer: C

Solution:

KK +KAy =1
2 2
X 4y _
/K /K2

Now

I

Equation of

AB,; —2—+ L =15 VKx+Ky=1
B2 TR TR iy

ry = Lr distance of (0,0) from line A,B,
_1(0+0-1 1
r 7‘ [ 2 2
VK+K \/K+K
1 _
—=
Tx

1 5 20
—2=K+K = Z
rK k=1

20 20 5
=Y K+ ¥y K
K=1 K=1
_ 20><21+ 20.21.41
2 6
=210+10x7 x 41

=210+2870
=3080

20
Y (K+K?)
K=1

Question109

Rl

perpendicular and pass through the origin. If (Pé)z + (RIS)Z = g, where p and q are coprime, then p + q is

Let P( 256 ) , Q, R, and S be four points on the ellipse 9x’ + 4y2 =36. Let PQ and RS be mutually

equal to
[12-Apr-2023 shift 1]



Options:

A. 137
B. 143
C. 157
D. 147
Answer: C
Solution:
Let R(2 cos 8, 3sin 0)
As OP L OR
6
3sin 0 7
20056 2\/3
V7
= tanb = \/3
-6\3 6 ) (6\5 —6)
>R —, — | or R| =, —
( 317 V31 31 V31
Now = 1

-1
(PQ)* (RS) 4( (OP)’ (OR))

A S :l(l+£)

4( 48 144) 4\ 48 144
7

13

144

=>p+tq=157

Question110

Let an ellipse with centre (1, 0) and latus rectum of length % have its major axis along x-axis. If its minor

axis subtends an angle 60° at the foci, then the square of the sum of the lengths of its minor and major axes

is equal to
[15-Apr-2023 shift 1]

Answer: 9
Solution:
B,(1.b)
O F,

A1,-b)



2
LR =2
a
(i)

_1\2
Ellipse & azl) ;

N —

4 =a. .

[\S]

=1

C)"N |'*<

m =

1
ZF] T3

w

b_ 1

ae 3

3b’=a%’=a’—b’

4b*=a’ . . . (ii)
From (i) and (ii)

a=a’

La=1

1
b= -
4

((2a)+(2b))* =9

Question111

Let x>+ y2 + Ax + By + C =0 be a circle passing through (0, 6) and touching the parabolay = x” at 2, 4).
Then A + C is equal to
[24-Jun-2022-Shift-1]

Options:
A. 16
B.88/5
C.72
D.-8
Answer: A

Solution:



For tangent to parabola v =x" at (2. 4)

dy
e

=4
Equation of tangentis y—4 =4(x—2)
Sdx—y—4=0

Family of circle can be given by
(=2 + (=4 +A(dx—y—4)=0

As it passes through (0. 6)

22 +27+A(-10)=0

Equation of circle is

(=2 + =4+ Fx—y=4)=0

=>(x2+}-‘2—4x—8}-‘+20)+( ?x— ;—1}'— ?‘] =0
.16 .16

A=—4+ 2.C=20- 2

S0, A+C=16

Question112

Let Ax — 2y = p be a tangent to the hyperbola a’x’ - y2 = b Then ( 2) t_ ( %)2 is equal to:
[24-Jun-2022-Shift-1]

Options:

A -2

B.—4

C.2

D.4

Answer: D

Solution:



b2
(3]

]

-2
I
—

o =

[2)

. b o o
Tangent in slope form =y = mx = \/ —m —b
)

o |'U"'
[ P

. A u
.., same as v = == E

Comparing coefficients,

;g2 2
A B 2 o2
= E a—]}?f- —-b = T
2 .2 2
Eliminating m. A _p_
a 4 4
ﬂ_.’. bi
Question113

If two tangents drawn from a point (o, ) lying on the ellipse 25x% + 4y2 =1 to the parabola y2 =4x are such

that the slope of one tangent is four times the other, then the value of (10a + 5)2 + (16[32 + 50)2 equals
[24-Jun-2022-Shift-1]

Answer: 2929
Solution:

(o §) lies on the given ellipse, 25¢° +487 =1 .. .(i)

Tangent to the parabola, v = mx + % passes through (e. £). S0, amz—ﬁm+ 1=0has

1
my +dm, = E and my-dm = =
o o

Gives that 45° = 250 ... (i)
from (i) and (ii)

25(c" +a) =1 ... (iii)

Now, (10a+ 5)°+ (166" + 50)°

=25(20:+ 1) +250020+ 1)

2525(4¢° + 40+ 1) from equation (iii)

Il
[ o]
LA
[
A
e
|
—






Question114

Let S be the region bounded by the curves y = X" and y2 = X. The curve y = 2 | x| divides S into two regions
of areas R, R,. If max{R,, R,} = R,, then % is equal to

[24-Jun-2022-Shift-1]

Answer: 19

Solution:

=

/ 201y 1 _ 1
Clearly R, = ["*(vx—2)dx= 2 2| - —= =
sarly Ry =[" (k= 29dx= 5( 5) = 57 53
. 3 2 1_ 5

and R, +R,="(Vx-x)dx= - =

R, +R, (3)(\/_5 ¥)dx= 3= 1=

R +*R, s/
So, L2 M1y 2y

R, /8 R,

Bt
=>R—1—
Question115

The area (in sq. units) of the region enclosed between the parabola y2 =2x and the linex+y=4is
[24-Jun-2022-Shift-2]

Answer: 18

Solution:



rd

|22

i

N

(8, -4)

The required area = |° (4—}‘— )ay

B ,_}"2_}"3 2
= [“ﬂ' 3 EL

= 18 square units

Question116

The area of the region enclosed between the parabolas y2 =2x—1 and y2 =4x—3is
[25-Jun-2022-Shift-2]

Options:
1
A. 3

1
B.g

2
C. 3

3
D'Z

Answer: A

Solution:
Area of the shaded region

(1 1)

| =
|




Question117

The area bounded by the curvey = | Xt 9| and the liney =3 is :
[26-Jun-2022-Shift-1]

Options:
A 423 +V6—4)
B. 4(4\3 + 6 — 4)
C. 8(4\V3 +3V6 —9)
D. 8(4V3 +V6—9)
Answer: D

Solution:
y=3andy= -9

Intersect in first guadrant at x = Vi and x = V12

/J

-3 \f: 3\-|..'!

Required area
=2[ 2(6xV6)+ [ 23— (90— dx+ V23 —(x3—9))a’x]
3 VB 3

o ame [ X 50 (1oe X} V2
_4[4-\/7_ { ? GI] '\."rﬁ_ +.{14x E] |3 ]

=2[4V6 + (4V6 — 9)+ (8V12 —27)]
=2[8V6 + 163 - 36] = 8[2V6 + 43 - 9]

Question118

The area of the region bounded by y2 = 8x and y2 =16(3 —x) is equal to:
[26-Jun-2022-Shift-2]

Options:

A, 32



Answer: C
Solution:
ey }'1 = 8x

€, :;-.'2 =16(3 —x)

Solving ¢, and ¢,
48— 16x = 8x
x=2

ny==4

-~ Area of shaded region

2 L) (5)

= lugy-yf =16
g2

Question119

Let

A ={(xy): | x|<y% | x| +2y <8} and

A, ={xy): [ x[+]y| =k}

If27(. Area .A ;) =5 (Area A, ), then Kk is equal to :
[27-Jun-2022-Shift-1]

Answer: 6

Solution:



Required area (above x-axis)
8—x
A=20 E22 K )dx
e ( 2 X)

=2(16— -5

27 ? =5.2K)

k=6

Question120

2 2

If the area of the region {(x,y):x§+y§SI,x+y20,y20} is A, then @isequalto

[27-Jun-2022-Shift-2]

Answer: 36

Solution:




-~ Area of shaded region

3 3
2 2
= 3I 5 +X dx + | dx
0 2
(3)2(1-3) oli+3)
3
2 [
= ) dx+ 3 Ox dx
300 2 2
(5203
(3)
Let x = sin 0

~dx =3sin *0cos0d 0

a

2
= | 3sin 2900546d9+(0+ L)
16
i
4
O, 11
64 16 16
. 256A o
T

1

36
5

a

=A

N
(=)

Question121

The area of the region S = {(x, y) : y2 <8x,y=> \2x, x > 1} is
[28-Jun-2022-Shift-1]

Options:

13\2
A =5

11V2

B.6

53

C. =

19v2

D. —

Answer: B
Solution:

Solution:

Required area

- e~ o

4

3
28 5
AL
3

Sl

3 2 3 P
= % sq. units

1
163 16 2V8 1



Question122

1

The area of the bounded region enclosed by the curve y = 3—| X— 5

[28-Jun-2022-Shift-2]

‘—‘x+1‘ and the x-axis is :

Options:

B. ¥
c. z

D. 8

Answer: C

Solution:

»
Eal

2X*§ x<-1
3 1
= 2 —1<x< = .
y 5 _X_2
%*2){ x>%

y=3-|x- 1 |-|x+1]
Area of shaded region (required area)

R

Question123

The area enclosed by y2 = 8x and y = \2x that lies outside the triangle formed by y = \2x, x =1,y = 2\2, is

equal to:
[29-Jun-2022-Shift-1]

Options:



C. —=

D. —
Answer: C

Solution:

y=v2x | iyz1
A(2,2\2), B(1, 2\2), C(1, V2)

47 2
Area = | ( AR y—)dyf area (ABAC)
0

2 8
Y Y w 1
= X_- X — —xABxBC
[2\/5 24]0 2
Com 32x42 ]
78\/2 T EXIX“/E
- 162 \2
:8 — - =
- =5t
V2 132
= £48-32-3)= — =
5 ) 6

Question124

For real numbers a, b(a>b > 0), let

Area{(x,y):x2+y2§az‘and.x—§+ Y—jzl} = 30xm and

Area{(x,y):x2+y2Sb2'and "—§+ 551} =18n

Then, the value of (a — b)2 is equal to
[29-Jun-2022-Shift-2]

Answer: 12

Solution:

given ma”>—mab = 30x and mab —7b” = 18
on subtracting, we get (a—b)2 =a’—2ab+b’=12




Question125

2

Let the hyperbola H : % y2 =1 and the ellipse E : 3xt+ 4y2 =12 be such that the length of latus rectum
of H is equal to the length of latus rectum of E. If e,; and e are the eccentricities of H and E respectively,

then the value of 12(e 24 ep 2) is equal to
[24-Jun-2022-Shift-2]

Answer: 42

Solution:

(B

=~ Length of latus rectum =

il

Question126

Let the eccentricity of the hyperbola X—j— Z—z =1 be 2. If the equation of the normal at the point ( %,
a

IS

4

)

on the hyperbola is 8V5x + By = A, then A — B is equal to
[25-Jun-2022-Shift-2]

Answer: 85
Solution:
2 2
2L
a~ b 4
So, b’ = 2( é—l) Sp= 3
o= T 1
8 12 .. .
Also ( 7 ?) lies on the given hyperbola
So, 6—42— i=1:>a= 8 andb= ¢
5a 942 5 5
25( —)
16

Equation of normal



64 1 x 36/ v\
25(E)+25(£) *
V5 5

= 5\L/§X+ %y:4
=8V5x + 15y = 100

So, B=15 and L =100
Gives A— =285

Question127

The normal to the hyperbola

’;—j - %2 =1 at the point (8, 3v3) on it passes through the point :
[26-Jun-2022-Shift-2]

Options:

A. (15, -2V3)

B. (9, 2V3)

C.(-1,9V3)

D. (-1, 6\3)

Answer: C

Solution:

|_;| =]
|
L]
-
\D| “ta
Il
—

Given hyperbola:

oo

= It passes through (8. 3v3)

Z pl ]
S S Y
a 9

Now, equation of normal to hyperbola

ox, % _
8§ 33

=2y +V3y=25...... (i)

(—1.9V3) satisfies (i)

Question128

Let a line L, be tangent to the hyperbola % - yzz =1 and let L, be the line passing through the origin and

perpendicular to L,. If the locus of the point of intersection of L, and L, is (x2 + yz)2 =ax’+ Byz, then o +

is equal to
[26-Jun-2022-Shift-2]



Answer: 12

Solution:
Equationof L, is

xsecl  ytand _ 1

4 2 - @

Equation of line L, is

xtanf | ysect =0.... (i)
2 4
* Required point of intersection of L, and L, is (x,. y,) then
x;secd  y tanf |
4 2
¥yseef x tand

= 0.... (iv)

-

From equations (iii) and (iv)

—
43(1 2y,

and tanf=

7, 2 2, 2

¥ T Xty

sec =

~ Required locus of (x,.y,) is

(x: +},2}2 — 16— 4};

oa=16.6=-4
o+f=12
Question129

Let the eccentricity of the hyperbola H : X—z - Z—z =1 be _g and length of its latus rectum be 6\2. If

y = 2x + ¢ is a tangent to the hyperbola H, then the value of s equal to
[28-Jun-2022-Shift-1]

Options:
A. 18
B. 20
C.24
D. 32

Answer: B

Solution:
2
1+ b_zz SN
a 2
2
%=6\/5=>2-%-a=6\/§

=a=2\,b* =12
=a’m’-b*=8-4-12=20

W

2
b

2
a



Question130

Leta>0,b > 0. Let e and I respectively be the eccentricity and length of the latus rectum of the hyperbola

2
X

5 - Z—z =1. Let e' and I' respectively be the eccentricity and length of the latus rectum of its conjugate
a

hyperbola. If el = %l and (e')2 = %l ', then the value of 77a + 44b is equal to :
[28-Jun-2022-Shift-2]

Options:
A. 100
B. 110
C. 120
D. 130

Answer: D

Solution:

21

e = il ( | be the length of LR)

14
Sal+bi= 17—1b2a ..... (i)
and e’ = %1 ' (I' be the length of LR of conjugate hyperbola)

Sa’+b’ = 14—1a2b

By (i) and (ii)

7a=4b

then by (i)

16,2 ,,2_ 11,2 4b
- + = .
49b b 7b 7

=44b =65 and 77a=65
~77a+44b =130

Question131

LetH : X—i - Z—j =1,a>0,b >0, be a hyperbola such that the sum of lengths of the transverse and the
a

conjugate axes is 4(2\2 +\14). If the eccentricity H is V%_l, then the value of a*>+b’ is equal to
[29-Jun-2022-Shift-1]

Answer: 88

Solution:

2a+2b=42\2 +V14)...... (1)
PRI | RO



b _ 7
> il .3)
anda+b=4V2 +2V14
By (3) and (4)

Sa+ ga:4\/§+2\/ﬁ

= 2D 22+ )

=>a=4\2 = a’=32and b’ = 56
=a’+b’=32+56=88

Question132

Let a circle C : (x— h)2 +(y— k)2 = rz, k > 0, touch the x-axis at (1, 0). If the line x +y = 0 intersects the
circle C at P and Q such that the length of the chord PQ is 2 , then the value of h+ k + r is equal to
[24-Jun-2022-Shift-2]

Answer: 7

Solution:

x+ty=0
Here, OM” = OP" - PM*

FL+Ay o
(5F) =
AP =2r=3=0
ar=3

-~ Equation of circle is

-1+ @-3)7=3

Question133



Let a circle C touch the lines L, : 4x—-3y+K =0and L,=4x-3y+K, =0, K, K, € R. If a line passing
through the centre of the circle C intersects L, at (-1, 2) and L, at (3, —6), then the equation of the circle C
is :

[25-Jun-2022-Shift-1]

Options:

A (x—1)P+(y-2>=4
B.(x+ 1Y’ +(y—2)>=4
C.(x— 1)’ +(y+2>=16
D.(x— 1)’ +(y-2)*=16
Answer: C

Solution:

Ly:4x—=3y+K; =0

Ly:4x=3y+K,=0

B(3,-6)

Co-ordinate of centre €= ( w ﬂ

J=0.-2)
L, is passing through A4

=-4-6-K, =0

=K =10

L., is passing through B

=12-18+K,=0

=K. =-30

Equation of Z, - 4x -3y~ 10=0

Equation of L, = 4x -3y -30=0

10+30
V- =3)

Diameter of circle = =8

= Radius =4

Equation of circle (x— 1Y = (v +2)* = 16

Question134

Let the abscissae of the two points P and Q be the roots of 2x* —rx + p = 0 and the ordinates of P and Q be
the roots of x* —sx — q = 0. If the equation of the circle described on PQ as diameter is



2(x* +y%) — 11x — 14y — 22 = 0, then 2r +s — 2q + p is equal to
[25-Jun-2022-Shift-1]

Answer: 7

Solution:

Let P(x,. v )&QO(x,. »,)

- Roots of 2x’ —rx+p =0 are x,. x,

and roots of x* — sx —g=0arey.y,

-~ Equation of circle =(x —x,)(x—x )+ —» )y —y,) =0
=x"— (x1 + xz)x TX X, "'}'2 - (}"1 +}'3)}" Ty, =0

=y — %x+ *!;—}-'2 +sy—g=0

=2y *2}-‘2 —rxt2syTp—2g=10

Compare with 2x" +2)° — 11x — 14y —22=0
Wegetr=11.5=7.p—2g=-22

=>lrt+stp—2g=22+7-22=7

Question135

A circle touches both the y-axis and the line x +y = 0. Then the locus of its center is :
[25-Jun-2022-Shift-2]

Options:
A.y=1\2x
B.x= \Ey

C. y2 —x’= 2xy
D.x* - y2 = 2xy
Answer: D

Solution:
Let the centre be (h, k)
h+k
So, |h|=| 1=
o Ih1=| 3
=2h? = h* + K+ 2hk
Locus will be x* —y2 = 2xy

Question136



Let C be a circle passing through the points A(2, —1) and B(3, 4). The line segment AB s not a diameter of
C. If r is the radius of C and its centre lies on the circle (x — 5)2 +(y-— 1)2 = % then r’ is equal to:
[26-Jun-2022-Shift-1]

Options:
A.32

B. &

c. &

D. 30
Answer: B
Solution:

Equation of perpendicular bisector of 4B is

~Lx=3)sxsmy=10

2/

y—

[
] —

Solving it with equation of given circle,

27 10—x 213
R
2 13
S-S5y (1+ )= =
5 5 15
=:»‘r—<—:;=>x=; or —

.q
Butx# 5 because AB is not the diameter.

So, centre will be | B %]
Now, = = [ g—z]‘—[ %—l ]:
- ®
Question137

The set of values of k, for which the circle C : 4x> + 4y2 —12x+ 8y + k = 0 lies inside the fourth quadrant

and the point ( 1, - %) lies on or inside the circle C, is
[27-Jun-2022-Shift-2]

Options:

A. an empty set

B.(6, %5]



C. [ 80, 10)

92
D. (9, 3]
Answer: D

Solution:

C:4x*+4y*—12x+8y+k =0
-.-(1, - %) lies on or inside the C

then 4 + g—lz— §+k§0

92
=>k< =
-9

Now, circle lies in 4 th quadrant centre E(

\SYJOS)

)

Question138

Let a circle C of radius 5 lie below the x-axis. The line L, : 4x +3y +2 = 0 passes through the centre P of the
circle C and intersects the line L, = 3x —4y — 11 = 0 at Q. The line L, touches C at the point Q. Then the

distance of P from the line 5x— 12y +51 =0 is
[27-Jun-2022-Shift-2]

Answer: 11

Solution:

L, :4x+3y+2=0
L,:3x—-4y—-11=0

Since circle C touches the line L, at Q intersection point Qof L, and L,, is (1, -2)



P lies of L,
.-.P(x, - %(2+4x))

2
Now, PQ =5 = (x—1)2+( %—2) =25

:(X*1)2[1+ %6]:25

>x-17=9

=>x=4,-2

- Circle lies below the x-axis

Ly = —6

P(4,-6)

Now distance of P from 5x — 12y +51 =0
:‘ 20472451 _ 143 _

13 - !

Question139

If the tangents drawn at the points O(0, 0) and P(1 + \5, 2) on the circle x>+ y2 —2x—4y = 0 intersect at the

point Q, then the area of the triangle OPQ is equal to
[28-Jun-2022-Shift-1]

Options:

3+45
2

A.

4+2V5

B. —

5+345
2

C.

7435

D. —

Answer: C
Solution:

Solution:

2tan0 _
1-tan’0

tan20=2=

tan 0 =

\/52— ! ( as 0 is acute)

Area = %Lzsin 20 = 1.5

- 2sin 6 cos 0
2 tan’0

_ Ssin O cos O 2
==~ .cos0

sin “0
=5cot0- cos’0

2 1

_ =_1\2
ETL (5

_ 10 4
V5-1 4+6-2V5
40 45

TS5 -1 6-25




_ 45(6+2V5)
16

_ 35(3+15)
2

Question140

Let the lines y + 2x = V11 +7V7 and 2y+x= 2V11 + 677 be normal to a circle C : x— h)2 +(y-— k)2 =% If
the line \/ﬁy -3x= @ + 11 is tangent to the circle C, then the value of (Sh — 8k)2 +5r7 is equal to
[28-Jun-2022-Shift-1]

Answer: 816
Solution:

Solution:

Normal are B

y+2x= V11 +7V7

2y +x =211 +6V7

Center of the circle is point of intersection of normals i.e.

( 8T 7 ﬂ)
3 3

Tangent is V11y —3x = i?‘f’ 11

Radius will be L distance of tangent from center

: 7

ie. 4 3

Now (5h - 8k)* + 5r° = 816

Question141

If one of the diameters of the circle x* + y2 —2\2x - 6\/Ey +14 = 0 is a chord of the circle

(x—2V2)2 + (y — 212)* = 1%, then the value of r’ is equal to
[28-Jun-2022-Shift-2]

Answer: 10

Solution:

For x> +y* —2V2x—6\2y+ 14 =0
Radius = | (V2)2+(3\2)2— 14 =5

= Diameter = 2\/3

If this diameter is chord to

(x—2V2)*+(y—2V2)*=1* then

> =6+ ({22 +(\2))

=>rP=6+4=10

=2 =10




Question142

Let the tangent to the circle C, : X+ y2 = 2 at the point M (—1, 1) intersect the circle

C,:(x— 3)2 +(y-— 2)2 =5, at two distinct points A and B. If the tangents to C, at the points A and B

intersect at N, then the area of the triangle AN B is equal to:
[29-Jun-2022-Shift-1]

Options:

1
A.5

2
B.g

1
C ¢

5
D.g

Answer: C

Solution:

Equation of tangent at point M is

T=0

=>xx,tyy, = 2

=>-x+ty=2

>y=x+2

Putting this value to equation of circle C,,
(x-3P%+(@y-27°=5

S(x-3)+x*=5

SxP—6x+9+x°=5

2% —6x+4=0

=>x*-3x+2=0

Sx-2)(x-1)=0

=>x=1,2

whenx=1,y=3

and whenx=2,y=4

~ Point A(1, 3) and B(2, 4)

Now, equation of tangent at A(1, 3) on circle (x — 3)2 +(y— 2)2 =50rx>+ y2 —6x—4y+8=01is

T=0

XX, tyy, tgx+x)+f(y+y)+C=0
=>x+3y-3(x+1)-2(y+3)+8=0
=>x+3y—-3x—-3-2y-6+8=0
=>-2x+y—1=0

=2x—y+1=0

Similarly tangent at B(2, 4) is



2x +4y—3(x+2)—2(y+4)+8=0
=2x+4y—3x—6—-2y—8+8=0
=>-Xx+2y-6=0
=2x-2y+6=0
Solving equation (1) and (2), we get
x—22x+1)+6=0
=>Xx—4x—-2+6=0
=2-3x+4=0

4

>x= 2
3
4 11
Ay =2X—+1= —
Y73 3
: 4 11
o P tN:(-,—)
o1 3 3
Now area of the triangle ANB

X,y 1

N —

N —

wlz @z e
-

—
—_
—_
N
|

|
Wl
+

—
WA ~—0rrr
—

AN = N —= N —
W] —

Question143

Let a triangle ABC be inscribed in the circle X — \/E(x +y)+ y2 = 0 such that ZBAC = 7. If the length of
side AB is V2, then the area of the AABC is equal to :

[29-Jun-2022-Shift-2]

Options:

Al

B. (V6 +13)/2

C.(3+3)/4

D. (V6 +23)/4

Answer: A

Solution:

For equation of circle x> +y* +2gx + 2fy + ¢ = 0, center is (—g —f) and radius r= {g* + f*—¢
Given,

equation of circle is

X = \2(x+y)+y =0

=>x2+y2—\/§x—\/§y: 0

2, .2 1 1
SX Ty 2 = |x+2|{- =] =0

Y ( \/2) ( \/E)
.'-g=*L and f =—

1
2 2
s Center =(—g,—f)= ( %’ LZ)



90°
B
A V2 B

As AB and AC makes an angle 90° then line BC passes through the center of circle and BC is the diameter of the circle.
~Lengthof BC=2r=2x1=2

~AC?=BC’ - AB’

=2' -2y’

=2

SAC=\2

~ Area of right angle triangle ABC

= LiacxaB

=1 square unit.

Question144

A particle is moving in the xy-plane along a curve C passing through the point (3, 3). The tangent to the
curve C at the point P meets the x-axis at Q. If the y-axis bisects the segment PQ, then C is a parabola with
[24-Jun-2022-Shift-2]

Options:
A. length of latus rectum 3

B. length of latus rectum 6

C. focus ( %, O)

3
D. focus (0, 71)

Answer: A

Solution:



According to the question (Let P(x. v) )
dx

2x—v=—=0

o d}'
( -~ equation of tangentat . P:y—y= j—y(}-—x) ]
X /

dy

e —
L ===

dx
yoox

=2lny=lnx+Inc

=’.~y1 =x

- this curve passes through (3. 3)
=3

~ required parabola }'2 =3xandL.R =3

Question145

Let P, be a parabola with vertex (3, 2) and focus (4, 4) and P, be its mirror image with respect to the line
x +2y = 6. Then the directrix of P, is x +2y =

[24-Jun-2022-Shift-2]

Answer: 10

Solution:

Focus = (4. 4) and vertex =(3. 2)
-~ Point of intersection of directrix with axis of parabola =4 =(2.0)
Image of 4(2. 0) with respect to line x + 2y = 6 is B(x,. y,)

B2 0 202+0-6)

1 2 5

B (5 F)

Point B is point of intersection of direction with axes of parabola P,.

~x+2v =4 must have point [ 18 E-]
.5 5

~x+2y=10

Question146

Ify=mx+c, and y = myx+c,, m # m, are two common tangents of circle X+ y2 =2 and parabola y2 =X,
then the value of 8 | m m,| is equal to :
[25-Jun-2022-Shift-1]



Options:
A.3+4\2
B.-5+6\2
C.-4+3\2
D.7+6\2
Answer: C

Solution:

Let tangent to 1* = x be
1
y= +
y=mx T
For it being tangent to circle.

—m

-3

‘ 1

1,-F1+m2

=32m +32m —1=0

s —32= 4y (32) +4(32)

=m 64

=8mym, =—4+ 32

Question147

Letx=2t,y= g be a conic. Let S be the focus and B be the point on the axis of the conic such that
SA_1BA, where A is any point on the conic. If k is the ordinate of the centroid of the ASAB, then ;K is

equal to: )
[25-Jun-2022-Shift-1]

Options:
A 1
B. D
c. i

D. B

Answer: D

Solution:



t—14= [2 %]

Given conicis x* = 12y = S = (0. 3)
Let B= (0. §)

Given 54 +BA

Question148

Let the normal at the point on the parabola y2 = 6x pass through the point (5, —8). If the tangent at P to the

parabola intersects its directrix at the point Q, then the ordinate of the point Q is :
[26-Jun-2022-Shift-1]

Options:
A.-3

-2
B.—3

-3
C. 3
D.—2

Answer: B

Solution:



Let P(ar". 2ar) where a =

b | s

T:yt=x+at" So point Qis [:—a. at— 5;)

N :y=—1x+2ar+ar passes through (5.-8)
3a

—8=—51+31+ 3¢

=37 —4r+16=0

S(t+2)3F —6t+8)=0

=t=2

So ordinate of point 0 is — 2

Question149

A circle of radius 2 unit passes through the vertex and the focus of the parabola y2 = 2x and touches the

2
parabolay = (x - }‘) + a, where a > 0. Then (40 — 8)2 isequal to_

[27-Jun-2022-Shift-1]

Answer: 63

Solution:

Solution:

Let the equation of circle be
O

=>x2+y2* %x+hy:O

:>(x— }T)z+(y+ %‘)2:

2
~» This circle and parabola y —o = (x - %) touch each other, so

azf}—“+2

A
S0—-2=-Z
* 2

2\ _ 63
>0@-27=4=2
@=27= 7= 1%

=(40-8)* =63



Question150

If the equation of the parabola, whose vertex is at (5, 4) and the directrix is 3x+y—29 =0, is

x2+ay2+bxy+cx+dy+k=0, thena+b+c+d +Kkis equal to
[27-Jun-2022-Shift-2]

Options:
A. 575
B. 575
C.576
D.-576

Answer: D

Solution:
Given vertex is (5, 4) and directrix 3x +y—29=0
Let foot of perpendicular of (5, 4) on directrix is (x,,y,)
=5y, =4 _ —(-10
3 1 10
'.‘(Xla yl) = (8, 5)
So, focus of parabola will be S = (2, 3)
Let P(x, y) be any point on parabola, then
(x—27+(y—3) = (Bx+ i/o_ 29)*
=10(x* +y? —4x — 6y + 13) = 9x> +y* + 841 + 6xy — 58y — 174x
=x>+9y* — 6xy + 134x —2y — 711 =0
and given parabola
x2+ay2+bxy+cx+dy+k:0
~a=9,b=-6,c=134,d =-2,k=-711
~at+b+c+d +k=-576

Question151

If vertex of a parabola is (2, —1) and the equation of its directrix is 4x — 3y = 21, then the length of its latus
rectum is :
[28-Jun-2022-Shift-2]

Options:
A2

B.8

C.12

D. 16
Answer: B

Solution:

Vertex of Parabola : (2, 1)
and directrix : 4x —3y =21
Distance of vertex from the directrix



e ‘ 8+3-211_
25
~ length of latus rectum =4a=38

2

Question152

LetP: y2 = 4ax, a > 0 be a parabola with focus S. Let the tangents to the parabola P make an angle of

with the line y = 3x + 5 touch the parabola P at A and B. Then the value of a for which A, B and S are
collinear is
[29-Jun-2022-Shift-2]

Options:
A. 8 only

B. 2 only
1
C. y only

D.anya>0
Answer: D

Solution:

y=3x+5

L

&= n

$ [(a.0)

tanE=‘ m-3 \

4 1+3m
m-3 _
1+3m
m—3 m-—3
m=° —4 4 m-o —_
1+3m M 1 3m

=>m-3=1+3m and m—3=-1-3m
=2m=-4 and 4m=2

1
=2 and m= =
m and m 5

We know, Equation of tangent to the parabola y* = 4m is y = mx + % and point of contact is ( =, %)
m
-~ Equation of tangent
y=-2x— a
2
andy= % +2a

~ Point of contact A and B are

A B)-a(39)

B 2_ 2 ) = B(4a, 4a)
ERE

As points A, B and S are colinear so area of triangle formed by those 3 points are zero.




2 a1

1
Areaof AABS= 1
rea o 2| 4a 4a 1

a 0 1
= %(4a—0)+a(4a—a)+ 1(0 - 42%)

=a’+3a’—4a’=0
~ Area of triangle is independent of value of a.
So, for all value of a > 0 (already given a must be greater than 0 ) point A, B and S will be collinear.

Question153

2
Let the maximum area of the triangle that can be inscribed in the ellipse X—j + %=1, a>2, having one of its
a

vertices at one end of the major axis of the ellipse and one of its sides parallel to the y-axis, be 6\3. Then
the eccentricity of the ellipse is :

[24-Jun-2022-Shift-2]

Options:

e}

A =

B.

N —

c. L

D. —=
Answer: A

Solution:

Given ellipse =+ & =1, a>2
a 4

B{acos#,[25in8)

<

Az, Q)

<

B'(acosB, =2sinf)
= Let A(#) be the area of AABB

Then A(&h = —1;4 sin#a+acosd



A =a(2cos 8+ Lcas;:t?}

For maxima 4 (&) =0

Fodi | i

=cosf=1 cosf=

But for maximum area cos & =

Bt | ==

A8 =6v3

=a=4

B 4 Vi
g 1-2Z = y1- ==
a 16 2

kA

Question154

(S}

The line y = x + 1 meets the ellipse 7+ y; =1 at two points P and Q. If r is the radius of the circle with PQ

as diameter then (31')2 is equal to:
[25-Jun-2022-Shift-2]

Options:
A.20
B. 12
C. 11
D.8

Answer: A

Solution:

Let point (a, a+ 1) as the point of intersection of line and ellipse.
2 2
a, (@rl)y
So. Tt 3
=3a’+4a—-2=0
If roots of this equation are o and .
So, P(a, a+1) and Q(B, B+ 1)

1= a’+2(’+2a+1)=4



PQ=4r" = (a—Pp)*+(a—Pp)’
>9r’ = 2C(a—B))

= l(a+ By’ ~4op]
(A4

= %[16+24] =20

Question155

Let the common tangents to the curves 4(x2 + y2) =9 and y2 = 4x intersect at the point Q. Let an ellipse,
centered at the origin 0, has lengths of semi-minor and semi-major axes equal to OQ and 6, respectively. If
e and I respectively denote the eccentricity and the length of the latus rectum of this ellipse, then - is equal
to

[26-Jun-2022-Shift-1]

Answer: 4
Solution:

Let y=mx + ¢ is the common tangent

Soe= 1=z
m

1o | tou

1,u'f1+r,n;-2 = m= %

So equation of common tangents will be y ==+ ixi V3, which intersects at Q(—3. 0)

V3
Major axis and minor axis of ellipse are 12 and 6.

So eccentricity

F=1- 1.3 and length of latus rectum = 26 _ 3
4 4 a
I3

Hence, ;— 373 4

Question156

2

If m is the slope of a common tangent to the curves .+ %2 =1and x*+ y2 =12, then 12m’ is equal to :

[26-Jun-2022-Shift-2]
Options:

A.6

B.9

C. 10

D. 12

Answer: B



Solution:

X s

T

O
|
\Dlx-‘PJ

=land C,:x +) =12

Lety=mnx= f 16m + 9 be any tangent to C, and if this is also tangent to C, then

f 2

[ 16m> +9
T -vi
Vm +1 |

=16m" +9=12m"+ 12

s4mi=3=12m" =9

Question157

The locus of the mid point of the line segment joining the point (4, 3) and the points on the ellipse

X+ 2y2 =4 is an ellipse with eccentricity :
[26-Jun-2022-Shift-2]

Options:

e}

A3

Answer: C

Solution:

Let P(2cos . V2 sin6) be any point on ellipse -+ L= 1 and Q(4. 3) and let (1. k) be the mid point of PQ then & = 2°°5'29+4.k= \/g‘g11219+
scosf=h—2.sinf= 2;::/_;3
(ol 2k=3 i
(h—2) [__ i ] 1
32
a2 Y=
I ) ( 2..] -1
1 1
- _1_ 1
€ \/1 2

Question158



(S}

Let the eccentricity of an ellipse % + Z—z =1,a>Db, be %. If this ellipse passes through the point

(_4 \/_%, 3), then a> + b’ is equal to :
[27-Jun-2022-Shift-1]

Options:

A.29

B. 31

C.32

D. 34

Answer: B

Solution:

Solution:

X2 2
X,y _
2

==1
2

bZ
( 4

a b’

N 32 9

=+ ==1.... (i)
52 b
a’(1-¢) =1’

2(1- 7¢) =v°

a
=

2
1502 = 16b2 = a2 = 16D
Sa 6b” = a ST
From (i)

S+ 2 -1sv'=15&a"= 16
b b

a+b*=15+16=31

Question159

Let PQ be a focal chord of the parabola y2 = 4x such that it subtends an angle of g at the point (3, 0). Let
the line segment PQ be also a focal chord of the ellipse E : "—j + ly)—j =1, a’> > b’ If e is the eccentricity of the
a

ellipse E, then the value of . is equal to:
[29-Jun-2022-Shift-1]

Options:
A1+
B.3+2\2
C.1+2V3
D.4+5V3
Answer: B

Solution:



LY

As £.PRQ= T

2
_t ( 72t)=71
3- L 3¢
2
t

=>t=+1
+P=(1,2)&Q(1, -2)

- for ellipse iz+ iz =landae=1
b

a
l2+ 2 . N
a” a'(l-¢)

(1-¢) e
=>(57ez)ez=1*e

2

set—6e?+1=0

sel= 3_12\5: §:3+2\/§
Question160
The odd natural number a, such that the area of the region bounded by y=1,y=3,x=0,x=y" is 33ﬁ, is

equal to:
[26-Jul-2022-Shift-1]

Options:
A3
B.5
C.7
D.9

Answer: B

Solution:
a is a odd natural number and

oy 3

1 , a+1,3]_ 364
> —— =
‘ a+1(y h ‘ 3

+1
L3, 36

a+1 3
Solving with (-) sign,
3 -1 _ 364
- = =

a+1 3 @=3)

Solving with (+) sign,



31 _ 364

1 3 , No a exist
~(a=9%)
Question161

The area bounded by the curves y = | X — llandy=1is
[26-Jul-2022-Shift-2]

Options:
A. %(\/§+1)
B. 3(02-1)
C.2(\2-1)
D. $(\2-1)
Answer: D

Solution:

Area =22 (1-| x>~ 1])dx
0

2[[1(1*(lfxz))derIﬁ(Z*xz)dx]
0 1

(514 [=511]

2(324) - 8-

Question162

The area of the smaller region enclosed by the curves y2 =8x+4and X+ y2 +4\V3x—4=0is equal to
[27-Jul-2022-Shift-1]

Options:

A. %(2— 12v3 +8n)
B. %(2— 12V3 + 6m)
C. 24-12V3 +38m)
D. 1(4-12V3 +6m)

Answer: C

Solution:



2\/‘\/'

cos 0= _,_:9 30°
Area of the requwed region
Zlgax L) 442 n_1

3(X2) 4X6 2X4X2\/§
4,
3

%“—4d§= %{4— 1243 + 87}

Question163

The area of the region enclosed by y < 4x2, X< 9y and y <4, is equal to :
[27-Jul-2022-Shift-2]

Options:
40
A. 3
56
B. 3
c. 12

p. %

Answer: D

Solution:

\ \ (1, 4]/ {6 4)

L

y<4x’,x’<9y,y<4
So, required area

Azzi (3@— %\/y)dy

Question164

Consider a curve y = y(x) in the first quadrant as shown in the figure. Let the area A, is twice the area A,
Then the normal to the curve perpendicular to the line 2x — 12y = 15 does NOT pass through the point.



[

Y
=
=A2_..._
2 .Ai
111
0 4

[27-Jul-2022-Shift-2]
Options:
A. (6,21)
B.(8,9)
C.(10,—4)
D. (12,-15)
Answer: C
Solution:
A +A,=xy—8&A =24,
Al
A+ 5 X 8
2
A= g(xy -8)
[fe0dx = %(xf(x) —8)
4
Differentiate w.r.t. x
£60 = 2xf (0 +£60)}
200 = L
§Xf x) 3f(x)
£y, -1 dx
2 oo I3
2Inf(x)=Inx+Inc
fz(x) =cx
Which passes through (4, 2)
4=cx4>c=1
Equation of required curve

2
y =X
Equation of normal having slope (—6) is

y=-6x-2( 1)6)~ 16

y=—-6x+57
Which does not pass through (10, —4)

Question165

The area enclosed by the curves y = log (x + ez), X = loge(

[28-Jul-2022-Shift-2]
Options:

A.2+e—log2

2
y

) and x = log 2, above the line y =1 is:



B.1+e—log2
C.e—log2

D. 1+log2
Answer: B
Solution:

Solution:

/y,':‘ln{x +e’)

v -4, 0)

x=1In2

According to NTA, the required region A, which is shaded in crossed lines and comes out to be
2
A =] (ln§*6y+ez)dy= I+e—1In2
1
But according to us the required region A, comes out to be shaded in parallel lines, which can be obtained as

In2 5 _
A= g (In(x +¢e”)—2¢ “)dx

= {(x+e&)) In(x+e’)—x+2¢ | "

=(n2+e’)In(ln2+e*)~In2+1

—2¢*-2

=(n2+e)In(ln2+e’)—In2-2¢"—1

Not given in any option.

The region asked in the question is bounded by three curves
y=In(x+ ez)

x=1n %)

x=1In2
There is only one region which satisfies above requirement and which also lies above line y = 1
Line y =1 may or may not be the boundary of the region.

Question166

The area of the region {(x, y):|x—1 ‘Sy < \/5 —x* } is equal to

[29-Jul-2022-Shift-1]

Options:

5713y _ 1
A. =sin (5)

D. X -

~
N —

Answer: D



Solution:

A=2(§\15—x2+ ésinfli)—Zx‘ 1+§\/5—xz+ §sinfli—x—z-i-x ’
2 2 \5 o 2 2 V5 2 1
(sm_1

(4 2) $q. units

Question167

Let the equation of two diameters of a circle X+ y2 —2x+2fy+1=0be2px—y=1 and 2x + py = 4p. Then

the slope m € (0, «) of the tangent to the hyperbola 3x% - y2 = 3 passing through the centre of the circle is

equal to
[25-Jul-2022-Shift-1]

Answer: 2

Solution:

2p+f-1=0 ...(1)
2—-pf—4p=0 ...(2)
2=p(f +4)

-2

P= 32

2p=1-f

4

g U f
f24+3f=0

f=0or —3

2
Hyperbola 3x* —y* =3, x*— Y? =1

y=mx=* \jm2—3
It passes (1, 0)
o=m=£ \/m2—3

m tends «

It passes (1, 3)

3=m=+ \/E
G-m)*=m’-3
m=2

Question168

Let the foci of the ellipse LS y72 =1 and the hyperbola % - %2 = - coincide. Then the length of the latus

16
rectum of the hyperbola is:
[25-Jul-2022-Shift-2]

1
25

Options:

A 32

B. 18



27
D. o

Answer: D
Solution:

Solution:

2 2
Ellipse: 2+ L =1
16 7

- 7 3
—41-L=2
Eccentricity \j T
Foci = (xae, 0) = (£3, 0)
2 2
Hyperbola : X -3 -
T (s
5 25
- o 1
= + = L
Eccentricity \/ 1 Tl 144 +q,

Foci =(+ae, 0) = (i 15—2 1—12V144+(x, o)

If foci coincide then 3 = %\/144+ o= a=281

[S)

2

Hence, hyperbola is Tz >~ % =1
51 (3
81
25 _ 27
Length of lat tum =2. === =
ength of latus rectum 210

5

Question169

Let the tangent drawn to the parabola y2 = 24x at the point (o, p) is perpendicular to the line 2x + 2y = 5.

Then the normal to the hyperbola "—z— E—z =1 at the point (a.+4, p +4) does NOT pass through the point:
o

[26-Jul-2022-Shift-1]

Options:
A. (25, 10)
B. (20, 12)
C. (30, 8)
D. (15, 13)
Answer: D

Solution:

Any tangent to y2 =24x at (a, )
By =12(x+a)

Slope = 12 and perpendicular to 2x +2y =5

p
=>1—Bz=1=>[3=12,a=6

2 2

X _ ¥y - i
% i4a 1 and normal is drawn at (10, 16)

36.x, 144y _
10

Hence hyperbola is

Equation of normal 36+ 144

N S
50 20

This does not pass though (15, 13) out of given option.




Question170

If the line x — 1 = 0 is a directrix of the hyperbola kx’ - y2 = 6, then the hyperbola passes through the point
[26-Jul-2022-Shift-2]

Options:
A. (273, 6)
B. (-5, 3)
C.(V5,-2)
D. (25, 3V6)
Answer: C
Solution:

2

2
i X Y =
Given hyperbola : k6 1

Eccentricity =¢ = \/ 1+ % —T7x

6/k
Directrices : x =+ 2 > x == \/g_
' e ViVk + 1
. 3
As given : =1
g Qk:/k+ 1

=k=2
X2 2
Here hyperbola is 3 % =1

Checking the option gives (V5, —2) satisfies it.

Question171

An ellipse E : X—j+ Z—z =1 passes through the vertices of the hyperbola H : :—;— g—i = —1. Let the major and

minor axes of the ellipse E coincide with the transverse and conjugate axes of the hyperbola H,
respectively. Let the product of the eccentricities of E and H be % If 1 is the length of the latus rectum of

the ellipse E , then the value of 1131 is equal to
[27-Jul-2022-Shift-1]

Answer: 1552

Solution:

Vertices of hyperbola = (0, +8)
As ellipse pass through it i.e.,
0+ B -15p=64.... (1)
b
As maijor axis of ellipse coincide with transverse axis of hyperbola we have b >a i.e.

- \/1_ 2 64—a2
eE— 6—4——8

49 _ 113
and e 1 a 2



o _ 1_ Ve4-a™NTI3
H 2 64
:>(64 a?)(113) = 32
a4 1024
113
. 22 _ 2
LR of ellipse = 22 = —(
of ellipse o g

~ 1131 = 1552

e

113x64—1024) _y - 1552
113 113

Question172

A common tangent T to the curves C, : =landC,: ;- m

(X,5 ¥,), then 2x, +x, | is equal to

% =1 does not pass through the fourth
at

quadrant. If T touches C, at (x;, y,) and C
[27-Jul-2022-Shift-2]

Answer: 20

Solution:

2 2
Equation of tangent to ellipse XZ + % =1 and given slope m is : y = mx + \}4m2+9.... (i)

For slope m equation of tangent to hyperbola is :
y=mx+ \42m?— 143

Tangents from (i) and (ii) are identical then

4m’ +9 = 42m* - 143

~m =+2(+2 is not acceptable )

“m=—2.

_ 8 _ 84
Hence, x, = 3 and x, = 3
. 16, 84| _
..|2x]+x2|— 5 + 5 =20
Question173

For the hyperbola H : o y2 =1 and the ellipse E : X—z+ z—j =1,a>b >0, let the
a

(1) eccentricity of E be reciprocal of the eccentricity of H, and

(2) the line y = _%x + K be a common tangent of F and H.
Then 4(212 + bz) is equal to
[28-Jul-2022-Shift-1]

Answer: 3

Solution:

The equation of tangent to hyperbola x* —y2 = 1 within slope m is equal to y = mx + \/m2 -1.

2 2 [
And for same slope m, equation of tangent to ellipse X—z + lz =lisy=mx=+ \fa2m2 +b2. (i)
a~ b



- Equation (i) and (i) are identical

cam’ +b*=m’ -1
am?o LHD
1-a°
But equation of common tangent is y = %x +k

b1

- %=

>a’=2b"........ (ii)

From equation (i) and (i) : a* = % b = %
~A@ b =3

Question174

Let the hyperbola H : X—j— z—z =1 pass through the point (2V2,-2\2). A parabola is drawn whose focus is

same as the focus of H with positive abscissa and the directrix of the parabola passes through the other
focus of H. If the length of the latus rectum of the parabola is e times the length of the latus rectum of H,
where e is the eccentricity of H, then which of the following points lies on the parabola?
[28-Jul-2022-Shift-2]

Options:
A.(2V3,3\2)
B.(3\3,-6\2)
C. (V3,—6)
D. (36, 6\2)
Answer: B
Solution:

Solution:

X2 y2 1
H: 5- 5=

a2 b2
Focus of parabola : (ae, 0)
Directrix : x = —ae.
Equation of parabola Ey2 = 4aex
Length of latus rectum of parabola = 4ae

2

Length of latus rectum of hyperbola = %

2
as given, 4ae = % e
_v
2= S (i)

* H passes through (242, —2v2) = %f % e (i)
a”~ b

From (i) and (i) a’=4 and b’ =8 = ¢ =3
= Equation of parabola is y2 =8V3x.

Question175



Let the focal chord of the parabola P : y2 = 4x along the line L : y = mx + ¢, m > 0 meet the parabola at the

points M and N . Let the line L be a tangent to the hyperbola H : x'— y2 =4, If O is the vertex of P and F
is the focus of H on the positive x-axis, then the area of the quadrilateral OMFN is :

[29-Jul-2022-Shift-1]
Options:

A.2V6

B.2V14

C. 46

D. 414

Answer: B
Solution:

Solution:

y=mx+c

" F[232.0)

~1,0)

Focus (ae, 0)

F(2\2,0)

y =mx + ¢ passes through (1, 0)
0=m+C....... (i)

Lis tapgent to hyperbola
C=%V4m*>-4

~m==+1{4m’—4

Py’ =4x

i 55

Y =2V3y-4=0

Area
0 0
XN

1

3 22 0
X Y
0 0

Question176



Let the locus of the centre (a, B), p > 0, of the circle which touches the circle X+ Y- 1)2 =1 externally and
also touches the x-axis be L. Then the area bounded by L and the line y = 4 is:

[25-Jul-2022-Shift-1]

Options:

32\2

A=

B, 402

c. &

D. 32

Answer: C
Solution:

Solution:
N

S1 S (o, B)
200

Radius of circle S touching x-axis and centre (a, B) is |B|. According to given conditions
o +(B= 1) = (pl+ 1)’

B -2+ 1=p+1+2|B|

o?=4p as >0

~ Required louse is L : Xi= 4y

v

The area of shaded region =2[* 2\/§dy
0

4
4 [ ¥

3

2 4y

_ 64

=3 square units.

Question177

If the circles x*+y*+6x + 8y + 16 = 0 and x> +y* +2(3 — V3)x + 2(4 — V6)y = k + 6\3 + 8V6, k > 0, touch

internally at the point P(a, pB), then (o + \/3)2 +(p+ \/8)2 is equal to
[25-Jul-2022-Shift-2]

Options:



Answer: 25
Solution:

Solution:

The circle x> + y2 +6x +8y+ 16 =0 has centre (=3, —4) and radius 3 units,

The circle x> +y*+2(3 —V3)x +2(4 —\g)y = k+ 6\3 + 8, k > 0 has centre (¥3 — 3, V6 —4) and radius vk + 34
- These two circles touch internally hence

3+6= |Nkr34-3)

Here, k =2 is only possible (k> 0)

Equation of common tangent to two circles is 2\3x +2Vgy + 16 + 673 + 8V + k=0
~k =2 then equation is

X+ 2y +3+42+3V3=0...... ()

(o, B) are foot of perpendicular from (=3, —4)

To line (i) then

at3_ Br4_ —(3-42+3+4\2+343)

1 2 1+2
so+3= —B+_4=7\/§
\2

=@+¥3)?=9and B+V6)* =16
e+ V3 +(B+Ve) =25

Question178

If the circle x>+ y2 —2gx+6y—19¢ =0, g, ¢ € R passes through the point (6, 1) and its centre lies on the line
x — 2cy = 8§, then the length of intercept made by the circle on x-axis is
[27-Jul-2022-Shift-1]

Options:
AANTT
B. 4
C.3

D. 223

Answer: D

Solution:

Circle :x*+y* —2gx + 6y —19c =0

It passes through h(6, 1)
=36+1-12g+6-19¢=0
=12g+19c=43.....(1)

Line x —2cy = 8 passes through centre
=>g+6¢c=8...... 2)

From (1) & (2)

g=2,c=1
C:x*+y*—4x+6y—19=0
xint =21g—C
=24+ 19

=2\23

Question179



A circle C, passes through the origin O and has diameter 4 on the positive x-axis. The line y = 2x gives a
chord OA of circle C,. Let C, be the circle with OA as a diameter. If the tangent to C, at the point A meets
the x-axis at P and y-axis at Q, then QA : AP is equal to:

[27-Jul-2022-Shift-2]

Options:

A.1:4

B.1:5

C.2:5

D.1:3

Answer: A

Solution:

Equation of C,
X2+ y2 —4x=0
Intersection with
y=2x

X +4x>—4x=0
5x*—4x=0

=x=0, 4

(9]

y=0,

o

8
5

Ull-b

5)

Tangent of C, atA( i, §)

x+2y=4=>P:(4,0),Q:(0,2)
QA:AP=1:4

Question180

Let C be the centre of the circle x + y2 —-x+2y= 14—1 and P be a point on the circle. A line passes through the
point C, makes an angle of 7 with the line CP and intersects the circle at the points Q and R.. Then the

area of the triangle PQR (in unit 2 )is:
[28-Jul-2022-Shift-1]

Options:
A.2

B.2V2



Answer: B
Solution:

Solution:

QR=2r=4

1 T LT
= -+ Z -1+ jad
P (2 2cos4, 1 2sm4)
-(4ra-1re)

Area of APQR = % x4 x\ =212 sq. units

Question181

Let the tangents at two points A and B on the circle X+ y2 —4x + 3 = 0 meet at origin O(0, 0). Then the area
of the triangle OAB is :
[28-Jul-2022-Shift-2]

Options:
33
A5
3\3
B. T
3
C 55
3
D5
Answer: B
Solution:

X4y —4x+3=0
=>(x-2 +y =1



AO = {(0C)2— (AC)?
TG

o= Losg= 17
sinf 2:9 6

Also, AO =BO

Area of AOAB = 1

>
- V3 _ 33
><\/3.\/§.7_ =

OA - OB sin60°

1
2

Question182

Let a line L pass through the point of intersection of the lines bx + 10y —8 = 0 and
2x-3y=0,be R—- { ‘3‘ } . If the line L also passes through the point (1, 1) and touches the circle

2

17(x” +y?) = 16, then the eccentricity of the ellipse % + Z_ =1is:
[29-Jul-2022-Shift-1]

Options:

Answer: A

Solution:

L,:bx+10y—-8=0,L,:2x-3y=0
then L : (bx+ 10y —8)+A(2x—3y)=0
It passes through (1, 1)
2b+2-A=0=2A=Db+2

16

and touches the circle x> +y* = =

8’ _ 16

eL+b) (103071 17
=402+ b +4bL + 100 + 92> — 60A = 68
:13(b+2)2+b2+4b(b+2)—60(b+2)+32 =0
=18b” =36
“br=2




- Eccentricity of ellipse :

2 \jT
ce=A1-2=14 2
¢ \j 5 5

Question183

Let the mirror image of a circle c, : X+ y2 —2x—6y+a=0inliney=x+1be

c,: 5x% + 5y2 +10gx +10fy + 38 = 0. If r is the radius of circle c,, then o + 6r’ is equal to
[29-Jul-2022-Shift-1]

Answer: 12

Solution:

Solution:

c :x2+y272X76y+a=0

Then centre = (1, 3) and radius (1) = V10 —a
Image of (1,3) w.rt. linex—y+1=0is (2,2)
¢, : 5x°+5y + 10gx + 10fy +38 =0

0rx2+y2+2gx+2fy+ E:O

5
Then (-g, —f)=(2,2)
rg=f=-2...... 6]

Radius of ¢, =r = \/4+47 % =V10-¢q

=>2:10*(1
5
o= % and r= \j %
2_ 48 12

cat6rl= 204 2212
o T 5 5

Question184

Let AB be a chord of length 12 of the circle (x — 2)2 +(y+ 1)2 = ?. If tangents drawn to the circle at points
A and B intersect at the point P, then five times the distance of point P from chord AB is equal to

[29-Jul-2022-Shift-2]

Answer: 72
Solution:

Solution:
Here AM =BM =6

13\2_2_5
o= (B) 63
2 6 2



mo= 12
sin 0 3

In APAO :
PO

OA
= 13 13_ 169
PO 2 5 10
pM = 169 5_ 14472
~PM 0 2 10 5

~5PM =72

= sech

Question185

The sum of diameters of the circles that touch (i) the parabola 75x% = 64(5y — 3) at the point ( %,

Wil

) and

(ii) the y-axis, is equal to
[25-Jul-2022-Shift-1]

Answer: 10
Solution:

Solution:

P(2.9)
\5 5

Equation of tangent to the parabola at P( %, g)

8 6
s5x- 8= +0) -
75x- 3 160(y 5) 192
=120x = 160y

=3x =4y

Equation of circle touching the given parabola at P can be taken as

8)2 6)2
-2\ + — + — =
(x 5) (y 5) AG3x—4y) =0
If this circle touches y-axis then

64 ( 6)2 _
—+|y- 2| tM-4y)=0
5 (Y73 (—4y)

=y -2y(2+ £) +a=0
=>D=0

6 2
n+ &) =
=(2rg) =



=SAh= % or 7%
Radius =1 or4

Sum of diameter = 10

Question186

The tangents at the points A(1, 3) and B(1, —1) on the parabola y2 —2x—2y = 1 meet at the point P. Then

the area (in unit 2 ) of the triangle PAB is:
[25-Jul-2022-Shift-2]

Options:
A. 4

B.6

C.7

D.8
Answer: D

Solution:

Solution:

Given curve : y2—2x—2y: 1.
Can be written as
(y-1?=2(x+1)

-1 !
|
B{1,-1)

And, the given information can be plotted as shown in figure
Tangentat A:2y—x—-5=0usingT =0}

Intersection withy=1is x=-3

Hence, point P is (=3, 1)

Taking advantage of symmetry

Area of APAB =2x %X(l —=3)x3-1)

=8 sq. units

Question187

Let the function f (x) = 2x° - log x, x > 0, be decreasing in (0, a) and increasing in (a, 4). A tangent to the

parabola y2 = 4ax at a point P on it passes through the point (8a, 8a — 1) but does not pass through the

point (— 10 ) . If the equation of the normal at Pis : >+ ¥ =1, then a+ B is equal to
a o p
[26-Jul-2022-Shift-1]

Answer: 45



Solution:

Solution:

" 27
5(x) = 4)(X 1

so f(x) is decreasing in (O, %) and increasing in (

Tangentatyzzzx:y:,x+ 1
2m

It is passing through (4, 3)
1 1 1
= + — = — -
3=4m m =>m 2 or 3
So tangent may be

y= %x+1 ory= %x+2
Buty= %x + 1 passes through (-2, 0) so rejected.
Equation of normal
1 1 3
——4 —2( _) —4)- Lg
y=—4x-2( 7 )49~ 34
ory=—4x+4+32

X, Y _
r=+ 2=1
57" 3

Question188

Let P and Q be any points on the curves (x — 1)2 +(y+ 1)2 =landy= X%, respectively. The distance between

P and Q is minimum for some value of the abscissa of P in the interval
[26-Jul-2022-Shift-2]

Options:

A. (0, j—‘)

Answer: C
Solution:

Solution:
y=mx+2a+ % (Equation of normal to X = 4ay in slope form) through (1, —1).
m

dm*+6m*+1=0
=>m=-1.6

Slope of normal = -8 _ tan 0

=5 8
=cos = —,sinf = —
V89 V89

5
X =1+cosO=1- —E(
P V89

3)
)

sl

Question189

The equation of a common tangent to the parabolas y = x* and y=—(x— 2)2 is
[26-Jul-2022-Shift-2]



Options:

A y=4(x-2)
B.y=4(x—-1)
C.y=4(x+1)
D.y=4(x+2)
Answer: B

Solution:

Solution:

Equation of tangent of slope mto y = X
y=mx— imz

Equation of tangent of slope m to y = —(x — 2)°
y=m(x—2)+ %mz

If both equation represent the same line

1 2 __1 2

Zm 2m 4m
m=0,4
So, equation of tangent
y=4x—-4
Question190

Let P(a, b) be a point on the parabola y2 = 8x such that the tangent at P passes through the centre of the

circle x>+ y2 —10x — 14y + 65 = 0. Let A be the product of all possible values of a and B be the product of all
possible values of b. Then the value of A + B is equal to

[27-Jul-2022-Shift-1]
Options:

A. 0

B. 25

C.40

D. 65

Answer: D
Solution:

Solution:

Centre of circle x> +y> — 10x — 14y +65=0 is at (5, 7)

Let the equation of tangent to y2 =8xis

yt:x+2t2

which passes through (5, 7)

Tt=5+2¢

=28 -7t+5=0

5

t=1, =
72

2 5\2

A=2x12x2x ( 5) =25

B=2X2X1X2X2X%=40

A+B=65




Question191

If the length of the latus rectum of a parabola, whose focus is (a, a) and the tangent at its vertex is x+y = a,
is 16, then |a| is equal to :
[27-Jul-2022-Shift-2]

Options:
A.2\2
B.2\3
C.4\2
D.4
Answer: C
Solution:

Solution:

Equation of tangent at vertex: L=x+y—-a=0
Focus : F =(a, a)

Perpendicular distance of L from F

_|ata—a|_| a
2 \2
Length of latus rectum =4‘ %’
) al
Given 4. ‘ TZ‘ =16
=lal =42
Question192

If the tangents drawn at the points P and Q on the parabola y2 = 2x — 3 intersect at the point R(0, 1), then
the orthocentre of the triangle PQR is:
[28-Jul-2022-Shift-1]

Options:
A.(0,1)
B.(2,-1)
C. (6, 3)
D.(2,1)
Answer: B

Solution:



R(0, 1)

Q e
y =2x-3
Equation of chord PQ

Syxl=x—-3

=>x-y=3

For point P\& Q

Intersection of PQ with parabola P : (6,3)Q : (2, —1)
Slope of RQ =—1 \& slope of PQ =1

Therefore £PQR =90°= Orthocentre is at Q : (2, —1)

Question193

Two tangent lines 1 | and 1, are drawn from the point (2, 0) to the parabola 2y2 =—x. If the lines 1, and 1,

are also tangent to the circle (x — 5)2 + y2 =r, then 17r is equal to
[28-Jul-2022-Shift-2]

Answer: 9

Solution:

Given : y* = %X

cT =y=mx-— 1

8m
1(2,0)
2 1 1
= =4 _
=>m 16 =>m I
Tangents are y = lx— 1 y= 2+ 1
4 2’ 4 2

4y=x—-2and 4y +x=2
If these are also tangent to circle thend =r

5-2 - 3 \?
‘ N17 ! V17
9
=>1 :1 2=
Tr=17 7 9

Question194

The area of the region given by A = {(x, y) : X< y <min{x+2,4—3x}}is:
[25-Jul-2022-Shift-1]

Options:

31
A. 3



c. b

D. %
Answer: B
Solution:

Solution:
A= {(x,y):x2§y§min{x+2,4—3x}.

So area of required region
1

2
A= x+2-x)dx+ f]‘(4—3x—x2)dx
-1 -

2
1
2 ’ 3 3 X !
- [ XE+2X7 %]71+ [4x— B2 ?]%
A e A
-7
6
Question195

If the ellipse ;‘—§+ ty; =1 meets the line -+ ﬁg =1 on the x-axis and the line Z— _*_ =1 on the y-axis, then

x x
7 7 2%

the eccentricity of the ellipse is
[25-Jul-2022-Shift-2]

Options:

B.
3

C 3

D. =

Answer: A

Solution:



2 2
X Yy Yy i —
=+ £ =1 meets the line —+ =1 on the x-axis So,a=7
a® b NIZ
2
and £+ y— =1 meets the line £~ —Y_ =1 on the y-axis So, b=2Vg
> b 7 2V6 Y 6
2
Therefore, ¢* = 1 7 1 Ty
_ 5
e= 2
7
Question196

The acute angle between the pair of tangents drawn to the ellipse 2x + 3y2 = 5 from the point (1, 3) is
[26-Jul-2022-Shift-2]

Options:
A tan ' L&
75

-1 2

B. tan =L
( 5 )

- 3

C.tan ' 22
75

—1( 3+8¥5
D. tan ( 35 )
Answer: B
Solution:
Solution:
X +3y° =5
Equation of tangent having slope m.
y=mx=* \j %m2+ g
which passes through (1, 3)
3=m=+ %mz + g
%m2+ §:Q+m276m
%mz +6m 23—2 -0
9m’+36m—44 =0

_ _ 44
m, +m,=-4, mm,=~- —
2 _ 44 _ 320

(m; —m,)” =16 +4x 95

Acute angle between the tangents is given by
m,—m,
l+mm,
85
-1 3
| 44
wn (2557

)
3

-1
o = tan

= tan

Question197



If the length of the latus rectum of the ellipse X+ 4y2 +2x+8y—A=01is4,and]l is the length of its major
axis, then A +1 is equal to
[27-Jul-2022-Shift-1]

Answer: 75
Solution:

Solution:
Equation of ellipse is : x>+ 4y +2x +8y —A =0
(x+ 1) +4(y+1)>=a+5
2 2
D, g+
A+S A+5
=y
2. (}Hr 5 )
Length of latus rectum =

“A=59
Length of major axis =2-VA+5=16=1
SAHL =75

Question198

Let the tangents at the points P and Q on the ellipse >+ - =1 meet at the point R(V2,2V2 —2). If S is the

focus of the ellipse on its negative major axis, then SP* + SQ2 is equal to
[28-Jul-2022-Shift-2]

Answer: 13
Solution:

Solution:
E = x_2+ y_2: 1

2 4
T=y=mx \2m2+4

1 (2,242 -2)
>@V2-2-m\2) =% \2m’ +4
=2m’ - 2mV2(2\2 —2) +4(3 - 2V2) = 2m* + 4
>-2m2\2 —2)=4—-12+8\2
5-4\2m(\2 - 1)=8(\2-1)
=>m=-2 and m — o
-~ Tangents are x =2 and y = —\2x + Vg
~P(¥2,0) and Q(1,V2)
and S =(0, —\2)
~(PS)+(QS)’=4+9=13

Question199

LetS={(x,y) E NxN:9(x—-3)"+16(y—4)*<144} and T = {(x,y) € Rx R : (x = 7)*+ (y — 4)> < 36}. Then
n(SNT) is equal to .
[29-Jul-2022-Shift-2]



Answer: 27
Solution:

Solution:

2 2
S: %+ %Sl;x,ye{lj,& .... )
T:(x-7) +(y—-47<36x,y€ER
Letx—3=x:y-4=y
S:x—2+y—2<1'x€{*2*101 ...... }
6 9~ ° o
T:(x—4)P>+y*<36;y€ {-3,-2,-1,0, .......

(0.245)
(0,3)

TN

(-210) [(0,0) /(4,0)

(10.0)

(0,-3)

(=2,0)

(0.-245)

SNT=(-2,0),(-1,0), ..... (4,0 — (7)
1,1),(0,1), e .3, 1) > (5)
(=1, -1), (0, = 1), ...... NS V)
(-1,2),(0,2), (1,2), 2, 2) — (4)
(-1,-2),(0,-2), (1,-2), 2, -2) — (4)
(0,3)(0, —3) — (2)

Question200

Let a point P be such that its distance from the point (5, 0) is thrice the distance of P from the point (-5, 0).

If the locus of the point P is a circle of radius r, then 4r is equal to .........
[2021, 24 Feb. Shift-11]

Answer: 56.25
Solution:

Solution:

Let P be (h, k), A(5, 0) and B(-5, 0).

Given PA =3PB

= PA’=9PB>

=(h-57+kK =9[(h+5)*+k]

=8h? + 8k>+ 100h +200 = 0

. Locus of P is x* +y* + 275x+25 =0
= (2

Centre ( T 0)

_ 2
andr2:( %) +0°-25

625 s 225



Question201

2
If the point of intersections of the ellipse 7.+ z—i =1 and the circle

x>+ y2 =4b, b > 4, lie on the curve y2 = 3x2, then b is equal to
[2021, 16 March Shift-11]

Options:
A. 12
B.5
C.6

D. 10

Answer: A
Solution:

Solution:
2 2
Given, equation of ellipse 2+ £ =1...(j)
16 12
and equation of circle x* +y*=4b  ------ - (i)
From Egs. (i) and (i),
2 2
4b—y .y .

16 b2
= 4b°—y*b> +16y° = 16b°
2 13
S g2 = 16b 42b
16—b

As, (x,y) lie on y2 =3x"

So, y*=3(4b-y%) [from Eq. (ii)]
= 4y’ =12b

= y2 =3b



16b% — 4b°
16— b’
= 16b°—4b’ = 48b—3b°
=b’ — 16b>+48b =0
=b(b’— 16b+48) =0
=bb—4)(b-12)=0
As,b>4
So,b=12

Now, =3b

Question202

If one of the diameters of the circle x* + y2 —2x—6y+6=01is a chord
of another circle ' C ', whose centre is at (2, 1), then its radius is
[2021, 24 Feb. Shift-I]

Answer: 3

Solution:

Solution:
Given, circle x> +y>—2x — 6y +6=0
Coordinate of C = (1, 3)



Radius =r= \/12+32—6 =4 =2 units

CD =V@2-17+(1-3)
~VT74-1

Now, by using Pythagoras theorem in AADC,AC* =AD’+CD’
=2’ +(\5)°=4+5

AC? =9

AC =9=3

~ Required radius =3

Question203

For which of the following curves, the line x + Y3y = 213 is the tangent

2 3
[2021, 24 Feb. Shift-1]

at the point ( W3 1) ?

Options:

A. X2+y2=7



2_ 1L
B.y 6\/§X

C.2x*—18y*=9
D.x*+9y*=9
Answer: D

Solution:

Solution:

Given, line x + \/gy =23
3W3 | )
22
From options, we take the conic

X2 +9y* =9

Equation of any tangent at (x, y,) is

and point (

cxx; t9-yy, =9

33 1 _ .. _( 3Vv3 1
Sieoepy=9 [ = (5 )]
= —323(X+\j3y)=9
- 9x2
XNy 33

= X+ \/Ey = 2\/5
Clearly, x + Y3y = 243 is a tangent to the curve x>+ 9y* = 9.

Question204

If the locus of the mid-point of the line segment from the point (3, 2) to

a point on the circle, x-+ y2 =1 is a circle of radius r, then r is equal to
[2021, 26 Feb. Shift-11]

Options:
Al

1
B'E



1
C. 3

1
D'Z

Answer: B

Solution:

Solution:

Given, circle x> +y* =1

Let (h, k) be the mid-point of line segment from point (3, 2) to a point on circle. Let point on circle be
(a, b).

Then, h= %

= a=2h—-3

b+2
k: —

2
= b=2k-2
*(a, b) is point on circle, then
(@) +(b)’ =1
=(2h-3)+(2k-2)*=1
2 2
>(h-2) +k-17= 2= (1)
2 4 \2

Which is an equation of circle with
1

radius 5
~. Radius = %
Question205

Let A(1, 4) and B(1, —5) be two points. Let P be a point on the circle

(x— 1)2 +(y— 1)2 =1, such that (PA)2 + (PB)2 have maximum value,
then the points P, A and B lie on
[2021, 26 Feb. Shift-111]

Options:
A. a straight line

B. a hyperbola



C. an ellipse
D. a parabola

Answer: A

Solution:

Solution:

Pbe a point on circle

x— 1) +(@y—-17>=1

So, coordinate of P will be of

form P(1 +cos6, 1 +sin0)

Given,

A(1,4) and B(1, -5)

Then,

(PA)’ + (PB)’

= cos’0 + (sin— 3)2 +cos?0 + (sinf + 6)2
=2¢05°0 +2sin*0 — 6sin O+ 12sin O +45 =47+ 65in O
Now,

(PA)*+(PB)’ =47 +65sin0 is

Maximum, when sin6 = 1

= 0=1=1
2
= cos0=0

"’P(la 2)3 A(ls 4)7 B(la _5)
~P, B are collinear points on the line
x=1

Question206

In the circle given below, let OA =1 unit, OB = 13 unit and PQ_LOB.
Then, the area of the triangle PQB (in square units) is



hP
/

O\A B
Q

[2021, 26 Feb. Shift-I]
Options:
A. 24\
B.24\3
C.26\3

D. 26\2

Answer: B
Solution:

Solution:



Given, OA =1 unit, OB = 13 unit Since, OB is diameter of circle. Then, radius (r) = % = 6.5 unit

ArY

Y.F
A
Draw a line joining points P and C, where C is the centre of the given circle.
Then, PC = radius of circle =6.5 units OC = radius of circle = 6.5 units
Now, AC=0C—-0A =6.5—1=5.5 units Then, using Pythagoras theorem,
(PA)" = (PC)’ - (AC)’

= (6.5)* —(5.5)*

=(6.5—5.5)(6.5+5.5)

=(1)(12)=12
~ PA =412
Then, PQ = 2PA =212

Hence, area of APQB = % X ( Base ) x (Height)

x (PQ) x (AB)

x (PQ) x (OB — OA)

x (2V12) x (13-1)
12V12 = 24\/5 $q. units

1
2
1
2
1
2

Question207

A line is a common tangent to the circle (x — 3)2 + y2 =9 and the

parabola y2 = 4x. If the two points of contact (a, b) and (¢, d ) are

distinct and lie in the first quadrant, then 2(a + ¢) is equal to
[2021, 25 Feb. Shift-11]



Answer: 9

Solution:

Solution:

Given, circle =(x—3)*+y*=9
Parabola =y” = 4x

Let equation of common tangent be

a
y =mx+ —
m

1 2
= = + — (v =4
y mx (~y X)

=>m2x—my+ 1=0
The above line is tangent to circle.
-~ Perpendicular from (3, 0) to line =3

:‘ §3m2—0+1)‘ _;
Vm?+m’
=>Gm*+ 1)’ =9(m* +m"
1
> m=* —
\3
! 1 —
Tangentisy= ——x+
g y B 3
1
> m= ——
\3

ory= % x (—V3) (rejected)

For parabola, point of contact is



_ a 2a
@ =( %)
“(c,d) =(3,2\3)

Again, solve circle and line equation, we get

R (e

Sx2+9—6x + %x2+3+2x =9

= §x2—4x+3 -0

=>Xx=> =a

NS ROS)

2(a+c)=2( +3) ~9

Y

Question208

A tangent is drawn to the parabola y2 = 6x, which is perpendicular to
the line 2x +y = 1. Which of the following points does not lie on it?
[2021, 25 Feb. Shift-1]

Options:
A.(—6,0)
B.(4,5)
C.(5,4)
D. (0, 3)
Answer: C

Solution:

Solution:
Given, parabola =y = 6x

= y2=4( %)x [-‘-y2=4ax]



and given, line =22x+y=1.
~ Equation of any tangent to the parabola having slope mis
y=mx+3/2m [va=3/2]
Slope of line 2x+y=11ism =-2
 Tangent is perpendicular to this line,
1 1

~ Sl ft t=m,=——= =

ope of tangent =m, m 2
- Equation of tangent will be

1 3

= —_x+ =x2
Y= X3

X
=y §+3
or2y=x+6
orx—2y+6=0
Clearly, on putting the coordinates of point (5, 4), the equation of tangent is not satisfie(d)
=~ Point (5, 4) does not lie on this tangent.

Question209

If the curvey = ax> + bx + ¢, X € R, passes through the point (1, 2) and
the tangent line to this curve at origin is y = x, then the possible values

of a, b, ¢ are
[2021, 24 Feb. Shift-1I]

Options:

B.a=1,b=0,c=1
C.a=1,b=1,c=0
D.a=-1,b=1,c=1
Answer: C

Solution:

Solution:
Given, curve =y = ax>+bx +c¢, x € R and point

(1,2)
» The given curve passes through (1, 2).



~ 2=a+b+c
Also, slope of tangent of y = ax> +bx + ¢ is g_y =2ax+b
X
 Tangent passes through origin (0, 0) .
dy

T lo,g =22%0+b=b oo )
According to the question, tangent at origin is y = x
~Its slopeis 1. - - (i)

From Egs. (i) and (ii),
b=1

Also,a+b+c=2

cc>atct+tl=2

=atc=1

From the option look forb=1anda+c=1

The only correct order tripletisa=1,b=1,c=0.

Question210

If P is a point on the parabolay = x” + 4 which is closest to the straight
line y = 4x — 1, then the coordinates of P are
[2021, 24 Feb. Shift-11]

Options:

A.(3,13)

B. (1,5)

C.(—2,8)

D. (2,8)

Answer: D
Solution:

Given, curve y = x° +4

and, liney=4x-1
Here, y = x> +4



d_}/ = 2X ------ (1)
X
and
y=4x—-1
% =4 .eeenn - (ii)
Let the required point be P(x,,y,) .
d
. d_i |P = 2X1 ...... . (111)

-+ Slopes will be equal.
~ 2x, =4 [from Egs. (ii) and (ii1)]
_4_
ﬁXl = E = 2
Now, the given point P(x,, y,) lies on curve
y= x> +4,
Y= xl2 +4
= y, =2"+4=38
Hence, required coordinate of P = (2, 8)

Question211

A hyperbola passes through the foci of the ellipse 3; + {; =1 and its

transverse and conjugate axes coincide with major and minor axes of
the ellipse, respectively. If the product of their eccentricities is one,
then the equation of the hyperbola is

[2021, 25 Feb. Shift-1I]



Solution:

Solution:
2

2
Given, ellipseis >+ ¥ =1
P 25 16

2 2
or _—|— Y__

57 @’ P

Compare it with standard equation = >+ :7= 1,
a

wegeta=5b=4
Now, focus of ellipse = (+e, 0) where
c= \j a’— b’
Put the values of a and b, we get
c= 1524 =\25-16=9

~ Focus = (+£3,0)
According to question, hyperbola passes through the focus of ellipse.

2 2
Let equation of hyperbola be X—Z - %= 1
a
o =37 0
Since, it passes through (£3, 0), we get —= b_ =1, givesa=+3 ora’=9
a

Also, given that product of eccentrcikes is 1.
Now, (Eccentricity of ellipse )

2
(Eccentricity of hyperbola) =1 = ( \/ 1- ;2) ( \/ I+ %) =1

(using formula of eccentricity of ellipse and hyperbola)

(2 5)-

(using formula of eccentricity of ellipse and hyperbola)



—a 2
:(\/2)(\/1+b—)=1
25 9
Squaring on both sides,
b2 _ 25 2
4+ = == =
1 5 5 =>b =16
Thus, equation of hyperbola is
9 16

Question212

The locus of the point of intersection of the lines (V3)kx + ky — 43=0
and V3x — y— 4(\3)k = 0 is a conic, whose eccentricity is
[2021, 25 Feb. Shift-1]

Answer: 2

Solution:

Solution:

Given, lines are V3kx +ky —4¥3 =0 ... (i)
Bx—y—43k=0 - - (ii)

Multiply Eq. (ii) x k and then adding Eqgs.
(i) and (ii),
V3kx +ky —4V3 =0
3kx —ky —4V3k> =0
(2V3x)k = 43 +4\3K’

e 4x/§(1+k2):2( 1)

k+ —
2\3k k

Subtracting Eq. (i) from Eq. (ii),
Vkx+ky—4V3 =0
V3kx —ky —43k* =0

2ky = 4\3 — 4\3k*

A3+ KY) L 1
T _2\/3(1”12)



We have,x=2(k+ 11?) and
ey=2V3( k)

>_2<= (k+ %) ...... - (iii)
ﬁg:( %—k) ...... - (iv)

Squaring and subtracting Eq. (iii) from Eq. (iv),
2 2
2-L-= (k2+ i2+2) - ( L +k2—2)

4 12 K 2
X2 y2
2 ) =4
4 12
X2 y2
U TIN T
Clearly, this is a hyperbol(a)
2
aoet=1+ b_2=1+ 8143
o 16
e’ =4

~ e=\4=2(~eis positive )

Question213

The locus of the mid-point of the line segment joining the focus of the

parabola y2 = 4ax to a moving point of the parabola, is another

parabola whose directrix is :
24 Feb 2021 Shift 1

Options:

__a
A. X 2

B.x=

N

C.x=0
D.x=a
Answer: C

Solution:



2
e 3 fa 2at+0
2’ 2

>t° = 2h-a and t= K

a a
2
=)k_2_ 2h—a
a a

= Locus of (h, k) is y2 =a(2x—a)
2 a

>y =2 ( — —)
y alx 7

=-25%x=0

Its directrix is x — >

SYES

> X

Question214

If one of the diameters of the circle x* + y2 —2x—6y+6=0Iis a chord
of another circle ' C ', whose center is at (2, 1), then its radius is

24 Feb 2021 Shift 1

Answer: 3

Solution:



Solution:

Given that x* + y2 —2x—6y+6 =0 center (1, 3) and radius =2
Distance between (1, 3) and (2, 1) is \5
“(\5)"+(@2) =1

Question215

2 2 2 2
If the curves, -+ +=1and T+ % =1, intersect each other at an

angle of 90°, then which of the following relations is true?
[2021, 25 Feb. Shift-I]

Options:
A.a+b=c+d
B.a—-b=c—d

C.a—c=b+d

D.ab= ¢td

a+b

Answer: B



Solution:

Solution:
2

2 2 2 2 2
Given,curves =+ Y =1and 2+ L =1+ 2+ Y =
a b c d a b

On differentiating both sides w.r.t. x, we get
2x, 2y dy_
a b dx

On differentiating both sides w.r.t. x, we get
2x, 2y dy _
C d dx
dy _ —dx .. - (ii)
dx cy
-+ Both the curves intersect each other at 90°.

Question216

Choose the correct statement about two circles whose equations are
given below.

x> +y’—10x— 10y +41 =0
X2 +y*—22x—10y+137=0
[2021, 18 March Shift-1]

Options:

A. circles have same centre

B. circles have no meeting point

C. circles have only one meeting point
D. circles have two meeting points

Answer: C

Solution:



Given, equation of circles

Xy —10x— 10y +41=0 ------ < (i)

X +y —22x— 10y +137=0 ------ - (ii)
Centre (C,) and radius (r,) of Eq. (i) are
C,=(5,5) and r, =3

and centre (C,) and radius (r,) of Eq. (i) are
C,=(1,5) and 1,=3

We observe that,
C,C,= distance between centres

=(11=57+(5-5"=6=r1,+r,

=~ Circles Egs. (i) and (ii) touch each other externally.
Hence, circles have only one meeting point.

Question217

For the four circles M, N, O and P, following four equations are given
Circle M : x° +y2 =1

Circle N : X’ +y*—2x =0

Circle O : x> +y* —2x—2y+1=0

Circle P : x2+y2—2y =0

If the centre of circle M is joined with centre of the circle N , further
centre of circle N is joined with centre of the circle 0, centre of circle 0

is joined with the centre of circle P and lastly, centre of circle P is

joined with centreof circle M, then these lines form the sides of a
[2021, 18 March Shift-I]

Options:



A. thombus

B. square

C. rectangle

D. parallelogram

Answer: B

Solution:

Solution:
Given, M = x° +y2 =1, its centre
0,=(0,0)

N :>x2+y2—2x=0, its centre O, = (1, 0)

Ozx2+y2—2x—2y+1=0, its centre
0,=(1,1)

2,.2 A _
P=x"+y —2y=0,its centre O,=(0, 1)

We see that,
Y.
040, 1) ¢ O;(1,1)
: }x
0,(0. 0) 0, (1, 0)

0,0,=0,0,=0,0,=0,0, and 0,0,=0,0,
Hence, 0,0,0,0, form a square.

Question218

LetS, = x>+ y2 =9and S, = (x— 2)2 + y2 = 1. Then the locus of center
of a variable circle S which touches S, internally and S, externally

always passes through the points
[2021, 18 March Shift-1I]



Options:

A. (0, £V3)

1, \5
5 ((1+5)

3
C. (2, + 5)
D. (1, £2)
Answer: A

Solution:

Solution:

Given, S, = Xery2 =9
S, = (x—2)+y’ =1

~ C,=(0,0)andr =3
C,=(2,0),1r,=1

Let centre of variable circle be P(h, k) and radius be r.
From the given data, it is clear that given circles touch each other internally. Hence, variable circle
touches S, internally and S, externally as shown in figure below.

V.a e

[ s

»X

Clearly, PC,=3-r
and PC,=1+r
and C,C,=2
~ PC +PC,=4



which is greater than C,C,.

Hence, locus of P is an ellipse whose foci
are C, and C, and major axis is 2a = 4.

and 2ae = C,C,=2

1
= = -
73

2_4(1- 1) =
= b —4(1 4) 3
Centre is mid-point of C (0, 0) and C,(2, 0).
=~ Centre of ellipse is (1, 0).

-0, ¥,
4 3

is the equation of locus of centre of variable circle which is satisfied by (2, + —).

Question219

Choose the incorrect statement about the two circles whose equations
are given below x* +y”—10x — 10y + 41 = 0 and

x> +y*—16x— 10y +80 =0

[2021, 17 March Shift-1]

Options:

A. Distance between two centres is the average of radii of both the circles.
B. Both circles' centres lie inside region of one another.

C. Both circles pass through the centre of each other.

D. Circles have two intersection points.

Answer: B

Solution:

Solution:
C, =X +y —10x— 10y +41=0

(x—5)+(y—5)>+41=25+25
= Centre =(5, 5) and Radius =3



=>(x-57+(y-57 =3

C,=x"+y’ —16x—10y+80=0
(x—8)*+(y—5)°+80=64+25

=(x—8) +(y—5) =3

= Centre =(8, 5) and Radius =3

Now, distance between centres
—{(8-57+(5-57 =3

Average radii = % =3

=~ Option (a) is correct.
_ 2 2_o_
C,(8,5)=(8-5)+(5-5"-9=0
Cy(5,5)=(5-8)+(5-5°-9=0
Centres of each other lies on circumference of each other. Hence, (b) is incorrect statement.

Question220

The minimum distance between any two points P, and P, while
considering point P, on one circle and point P, on the other circle for
the given circles equations

x> +y?—10x— 10y +41 =0

X +y*—24x—10y +160 =0 is .........

[2021, 17 March Shift-1]

Answer: 1

Solution:

C,=>x’+y’—10x—10y+41 =0
= (x=5’+(y-5° =3
C,=>x +y —24x—10y+160 =0
= (x—12)°+(y-57=3’



AR AN

~ Minimum distance =1 unit.

Question221

The line 2x —y +1 = 0 is a tangent to the circle at the point (2, 5) and
the centre of the circle lies on x — 2y = 4. Then, the radius of the circle
is

[2021, 17 March Shift-I]

Options:

A. 35

B.5\3

C. 5V4

D. 45

Answer: A

Solution:

Solution:
Given, 2x —y+1 =0 is a tangent to the circle at (2, 5)

So, normal at (2, 5) will be g:g = _71

=2y—-10=—x+2
=>x+2y=12

Now, it is also given that centre lies on x—2y =4 .

+2y=12
So, coordinates of centre will be the solution of { Ty =>x=8,y=2

x—2y=4.



Radius will be the distance between (8, 2) and (2, 5)
 =(8-27+(2-5)
> F =36+9=>r=45=3\5

Question222

Let ABCD be a square of side of unit length. Let a circle C, centred at

A with unit radius is drawn.
Another circle C,, which touches C, and the lines AD and AB are

tangent to it, is also drawn. Let a tangent line from the point C to the
circle C, meet the side AB at E . If the length of E B is a + V3 B, where

o, p are integers, then a + B is equal to
[2021, 16 March Shift-1]

Answer: 1

Solution:

A E B

a




Given, EB=a~+V3p

Let O be the centre of circle o:i‘2 i

A Q E B
P
D C
0Q’+OR? = AO’
= AO+OP=AP=1
= AO+r=1
0Q’+OR” = AO’
= 2= (1-1?
= 2r2=r2+1—2r
= rfH2r+l=1+1
= (r+1)Y=2
= r+1=V2=2r=V2-1
As, AO=1-r
AC=1>

So, OC=AC-AO
=2 —(1-V2+1)=2("V2—1)

A E B




In AOCN, we have

ON =sin 0

OC
V2ol 1 _Giose=—nse
202-1) 2

In A EBC, we have

% =tan 15°

EB =(tan15°)BC
= (tan15°) [*BC=1 unit ]

A E B
301 5°
45°

D

Now,
tan2 0 = —2tan62
1 —tan“0
. tan30° = _2tan 25 :
1 —tan"15

= 1—tan’15°=2V3 tan15°
= tan’15°+2\V3tan15°—1=0

—2V3 +V12+ 4
2

tan 15° =—V3 +2
» EB=2-3=0a+3B

tan15° =



a=2,p=-1
~atf=2+(-1)=1

Question223

Let the lengths of intercepts on X -axis and Y -axis made by the

circle x> + y2 +ax+2ay+c=0,(a<0)be 2\2 and 215, respectively.
Then, the shortest distance from origin to a tangent to this circle which

is perpendicular to the line x +2y = 0, is equal to
[2021, 16 March Shift-11]

Options:
A N1
B.\7
C. V6
D. 10

Answer: C

Solution:

Solution:
x2+y2+ax+2ay+c=0(a<0)
For a circle in standard form
X2 +yi+2gx+2fy+c=0

X -intercept =2 \/ g —c

y -intercept =2\/f2—c
Here,2g=a=g=a/2
c2f =2a=>f=a

2 p—
x-intercept = 2 \/ aZ —c= 2\/2

= az_czz ...... - ()

y -intercept = 2 {a2—c= 2Vs5
e =5 ceeens - (ii)




Subtracting Eq. (ii) from Eq. (i), we get

(3o

> a’=4>a=42
As, a<0, so, a=—-2,c=-1
So, x> +y*—2x—4y—1=0
x—1)*+(y-27>-1=1+4
> x-1)7+(y-27=6
Centre (1, 2), Radius =g
Equation of tangent is perpendicular to x + 2y = 0.
So, equation of tangent will be
2x—y+A=0
Now, perpendicular distance of this line from (1, 2) will be V6 units.
212+ _ N
V5
= A=+\30
So, T =22x-y+v30=0
Now, shortest distance from origin (0, 0)
to tangentT will be
2.0-0£V30] _ 30 _ v
122412 Vs

Question224

If the three normals drawn to the parabola, y2 = 2x pass through the
point (a, 0), a # 0, then a must be greater than
[2021, 16 March Shift-1]

Options:

A L

1
B. 5
C. -1
D. 1

Answer: D

Solution:



Given, equation of parabola =>y2 =2x

Equation of normal of parabola, y* = 4ax is tx +y = 2at +at’

Here, 4a=2

So,a=1/2

So, equation of normal stx +y=t+t'/2

£+(2-2x)t—2y=0

As, there are three normals which are passing through (a, 0), so there must be three roots of this
equation.

£+(2-2a)t—2.0=0
= £+(2-2a)t=0
Lottt =—(2-2a)=2a-2
and tt,+tt,+t.t, =0
2 2 2
So, t,"+t,"+t,7>0
(t,+1,+6)° = 2(t,t, + b, + tt,) > 0
= (2a-2)*-2.0>0
= a>1

Question225

Let C be the locus of the mirror image of a point on the parabola

y2 = 4x with respect to the line y = x. Then, the equation of tangent to
CatP(2,1)is

[2021, 16 March Shift-1I]

Options:
A.x—y=1
B.2x+y=5
C.x+3y=5
D.x+2y=5
Answer: A

Solution:



The mirror image of any point (a, B) with respect to line y = x is simply (B, o).
Let (h, k) be the mirror image of a point on parabola y2 = 4ax

Then, (k, h) will be the mirror image of (h, k) and it will lie on parabola.

So, y2=4x

> xP= 4y

Hence, Locus is x> =4y ------ ()

For finding equation of tangent differentiate Eq. (i)w.r.t. x

dy
x=4%Y
7T

X

U
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— A<
~~——
[\°)

Il
—_—

U
<
Il

[S—

U

<
|

—
Il

>
|

\S]

>
|
\®)

y=x—1
-~ Equation of tangent >y =x—1

Question226

Let a tangent be drawn to the ellipse ;‘—; + y2 =1 at (3V3 cos 0, sin 0),

where 0 € (0, g) Then the value of 0, such that the sum of intercepts

on axes made by this tangent is minimum is equal to
[2021, 18 March Shift-1I]

Options:

T
A. 3

T
B. 3
n
6

T
D.§

Answer: C



Solution:

Solution:
Given, equation of ellipse is
2
Now, equation of tangent to the ellipse at P(3V3 cos 6, sin 0) is given by
3v3 cos 0 - x
27
x cos 0

33
X -intercept of Eq. (i) is

x =33 sec0=0A (say)

Y -intercept of Eq. (i) is

y =cosec = OB (say)

~ Sum of intercepts

=33 sec 0+ cosecd = £(0) (say)
=>f'(9) = 33 sec 0 tan O — cosecO - cot O
Put

=

+sinf-y=1

=

+ys1ne:1 ...... .(1)

33 sin 0 _ cos0
20 .2
cos 0 sin“0

sin@ sin’0 _ 1
cos® cos0  3\3

1
33

=

>  tan’=

= 0=7n/6

-0 4 — | — » +oo
0=n/6

wf '(6) changes sign from negative to positive when moving from left to right

~£(0) will attain minima at 6 = %

Question227

Let L. be a tangent line to the parabola y2 = 4x — 20 at (6, 2). If L is also
a tangent to the ellipse 5 + ¢ =1, then the value of b is equal to
[2021, 17 March Shift-II]

Options:

A. 11



B. 14

C.16
D. 20
Answer: B
Solution:
Solution:
Given, equation of parabola is
Yy =4x—20 --oee - (i)
Differentiating Eq. (i) w.r.t. x , we get
dy _ dy _ 2
v =) = ===
Y ax 4= dx vy
( d_y) = Slope of tangent at
dx/,2)
2
2) = Z=1
(6, 2) >
-~ Equation of tangent is
y=2=1x—6)=>x-y—4=0 ------ - (11)

As, we know the condition of tangency to the ellipse,
A straight line y = mx + ¢ will be tangent to the ellipse
x>/ a’ +y2/b2 =1is
> =a’m’+b’

Then, 16 =2(1)>+b [ here, c=4,m=1,b=1p ]
b =14

Question228

A square ABCD has all its vertices on the curve xzy2 = 1. The mid-
points of its sides also lie on the same curve. Then, the square of area
of ABCD is ............

[2021, 18 March Shift-I]

Answer: 80



Solution:

Solution:
LetA(t,l) and C(t,l
It 3t

) lies on xy =1
1

3

and B(tz, l) and D(t4, 1
t t
2

as shown in figure.

ABCD is a square and by symmetry, diagonals must intersects at O(0, 0) .

£AOB = 90°

-1 1 _
> =5 51
1 2

=>t2t2=1 ...... (1)

) lies on xy =—1
4

: : : Lty Lo
Also, mid-point of AB is P ( , )

liesonxy=1

N (t1+t2) LYy ~1
2 2t,t,

=t -t =4ty e - (ii)
Now, area of square = (AB)?
=(t1_t2)2+ ( Ly l)2
tl t2
2
) (Lt
=(t,—t) + 2
tl t2
2 2 .
=(t,—t) +(t,tt)" [From Eq. (i)]
=2(t,+1,)

— \/ (t22 _tlz)z +4t12t22

B 2.2 2 .2
=216t 7t +4t7 - t,



=220 =80
~ Square of area = 80 sq units

Question229

Consider a hyperbola H : X — 2y2 = 4. Let the tangent at a point
P4, \E) meet the x-axis at Q and latus rectum at R(x,, y,), x, > 0. If F

is a focus of H which is nearer to the point P, then the area of AQF R

is equal to
[2021, 18 March Shift-II]

Options:
A. 4p
B. V61

C -2

N
"6
D. 4\ -2

Answer: C

Solution:
Solution:
2x —VBy=2

y4 oy )

(V6, 2(v6-1)/N6) Re”

P (4, V6)

(1,0 L
0 Q Flve, 0




Given, x> —2y* =4
2
= X _ Y

4 2
X_Z_ y2 =1
” 2 2y

Here,a=2,b=1\2

b’ \/ 2
= 1+ == 1+ =
© \/ 2 4

1 \/_3

\/ 2 2

So, Focus (F) = (+ae, 0) = (6, 0)

Now, equation of tangent at P(4, \6) is
4x—2\/€y=4 ['-'X-X—Z-y-y=4,x-4—2-y-\/g=4]

= 2x—Vgy=2 - - (i)
Putting y =0 in Eq. (i), we get x -intercept of tangenti.e. x=1
~ Q=(1,0)

Hence, equation of corresponding latus rectum is x = V6 .

= (6 )

[putting x = V6 in Eq. (i), we get dy = 2(\/\6_/5_ D ]

. Area of AOFR = %X(QF)X(RF)

_ Ly 20061
506 =1) e

— 132
_ (\/6\/61) _ ( %6_2)

Question230

The locus of the mid-points of the chord of the circle, x>+ y2 =25

which is tangent to the hyperbola, %2— -‘ly—; =1is
[2021, 16 March Shift-1]

Options:

A (XYY —16x"+9y* =0

B. (x* +y)? = 9x* + 144y* = 0



C. x*+y) —9x*—16y° =0

D. (xX*+y?)* = 9x* + 16y* =0

Answer: D

Solution:

Solution:

Given, equation of circle =x” +y2 =25
2 2

Equation of hyperbola = % —~ i'—6 =1

Let the mid-point of the chord of the circle be (h, k) .
The equation of a chord through its mid-point is simply T =S,

RN

(n,' K)

where T is the equation of tangent and S, is the value of S by putting (h, k).
Here,
hx +ky = h*+k*

2 2 —
The equation of tangent to hyperbola % — L =1is y=mx= {a?m—b?
a

Here, y=mx =+ \/9m2— 16

—hx | h’+k’ .
= 24 - L. .
So,y . K (1)
and y = mx+ {9m?— 16 -+ - (i)
Egs. (i) and (ii) are identical, so
1 -h/k_  h+K "
— = = > m= —
I m kyiom>—16 k
S om?—16= ()
2
k
2 2 2\2
= 9( h_z) -16= w
k k
IR RN CE B
k—y.



So, 9x* - 16y* = (x> +y%)?
or(x2 + yz) —ox*+ 16y2 =0

Question231

Two tangents are drawn from the point P(—1, 1) to the circle

x>+ y2 —2x—6y+ 6 =0. If these tangents touch the circle at points A
and B, and if D is a point on the circle such that length of the segments
AB and AD are equal, then the area of the A ABD is equal to

[2021, 27 July Shift-I]

Options:
A.2

B. (3V2 +2)
C.4
D.3(\V2-1)
Answer: C

Solution:

Solution:
C: X2+y2—2x—6y+6=0
x—1)°+(y-3y°=2°

P(=1,1)

AP = Length of tangent =\/§

= AP* =(-1-1y+(1-3)—4



= AP’ =4+4—4
~ AP =2

AO _ 2 .
tan® = 282 = Z=1 (.0=45
an N )
In AACO,
AC

A—OZCOSG

1 —_—
=2X — =
AC =2 5 \2
~ AOAC = A OAM
AOAC = DOBC
AOBC = A ODM
~ Areaof A ABD =4 Areaof A ACO

= 4x %(AO x AC  sin 0)

1
=2x2x\px — =4
SR

Question232

Let P and Q be two distinct points on a circle which has center at
C(2, 3) and which passes through origin O. If OC is perpendicular to
both the line segments CP and CQ, then the set {P, Q} is equal to
[2021, 27 July Shift-1]

Options:
A. {(4,0), (0, 6)}

B. {(2+2V2,3-3),(2-2\2,3+15)}
C. {(2+2\2,3+15), 222, 3—5)
D. {(=1,5),(5, D}

Answer: D

Solution:



Solution:

Y

C (2, 3)

Equation of circle is
(x—2)°+(y-3)’ -e- 0)°*+ (3 -0y’

=>(x-27+(y=3)° =13
_3- ozg

Slope of OC = =0 3

SIopeofPQ=—§=tan0

Points at a distance of V13 units from 0

with slope =- %

X2:X1:|:I'COSO
Using,
y, =y, £rsinb.
So, X—Zi\/_(\/_) 2+3
2.{5 _1}
3ﬂ_( \/_)—3i(—2)

Question233

Let A={(x,y) €E RxR|

2x2+2y2—2x—2y=1},
={X,y) € RxR|

4 +4y* - 16y +7=0}



C={(x,y) E RxR|

x2+y2—4x—2y+5 Srz}

Then the minimum value of |r| such that A U B € C is equal to
[2021, 277 July Shift-1]

Options:

3+410
2

2+10
2

A.

B.

34245

C. 5

D.1+45
Answer: C

Solution:

Solution:
A=2x3+2y - 2x—2y=1
= 2(xX*-x)+2(y’—y)=1

4x* +4y* — 16y +7=0

Ay —dy+4—4)+4x*+7=0
Ay-2 +4x"+7-16=0

9

2 2
+ —2 = =
X" +(y—2) 1

Here C,=(0,2)andr, =

LU R

3
2
C:>xz+y2—4x—2y+5§r2



(x—2)+(y—1’<r
Here, C,;=(2, 1)

At (2,1) circleof B,S, =2°+(1-2)— %

9 11
=4+1- == —
4

9 5
CC‘\/‘ i \/z
C,C,=V4+1=N5
\/_ 1_ \/E
4 2
r,>C,C,+r, [+C,C,>C,C,and C, C;]

J’_
25+ 2oz 2 22@

>0

Question234

Consider a circle C which touches the Y -axis at (0, 6) and cuts off an
intercept 6V5 on the X -axis. Then the radius of the circle C is equal to
[2021, 27 July Shift-11]

Options:
AN53

B.9

C.8



D. V82

Answer: B
Solution:

Solution:
Let a circle C which touches the Y -axis at (0, 6) and cuts off an intercept 6V5 on the X -axis.

7

.
A P B

BVS

Chord AB = 6\5

So, AP = 35 (perpendicular from centre bisects the chord)
and OP=6

In AAPO, r*=6"+(3V5)>=36+45

> =81 =r=9

Question235

Let the circle

S : 36x°+36y°— 108x + 120y + C = 0
be such that it neither intersects nor touches the coordinate axes. If the
point of intersection of the lines x —2y =4 and 2x —y = 5 lies inside the

circle S, then
[2021, 22 July Shift-1I]

Options:

25 13
LPaO< 2
A. 5 C 3



B. 100 <C <165

C.81<C<156

D. 100<C <156

Answer: D
Solution:
Solution:
S = 36x° +36y° — 108x + 120y + C = 0
2, 2 10 C

+y2-3 +(_) + Lo
XY TN F) T 36

_§)2+( +§)2+ C_9 3235_,
(X 2 Y73 36 4 9
When x =0,

36y° + 120y +C =0
Since, it neither touch the coordinate axis nor intersects. So, the roots of this equation must be
imaginary.
cc=>D<0
=120°-4.36C <D
SC> 120 x 120

4 x 36
C>100 ------ - (i)
Similarly, when
y=0,36x"—108x+C=0
108%—4.36C < 0

= C>8] - - (ii)
From Egs. (i) and (ii),
= C>100
: . . x=2y=4 |
and point of intersection of is (2,—1).
2x—y=235.
So, Sp.1y<0
2 2
(l) +(2)+£—2—é<0
2 3 36 4 9
c<156

C € (100, 156)

Question236



Let r, and r, be the radii of the largest and smallest circles,
respectively, which pass through the point (—4, 1) and having their
centres on the circumference of the circle x° + y2 +2x+4y—4=0.1If
i—l =a+bV2, then a+b is equal to

[2021, 20 July Shift-I1]

Options:
A.3
B. 11
C.5
D.7

Answer: C
Solution:

Solution:

Given, circle =x* +y2 +2x+4y—4=0

=X +2x+ 1)+ (v +dy +4)

—1-4-4=0

S+ +(y+272=9

Any point on the given circle be

[(BcosO—1),(3sin0—2)]

[to find the point coordinates, take x+1=3cos6 and y+2 =3sin0]

Now, circle passes through (—4, 1) and their centres lie on the given circle.

So, the centre coordinate of that circle be (3 cos0— 1, 3sin6 —2). Since, it passes through (-4, 1), then
radius of this circle be

r= \/(3cos9—1+4)2+(3sin6—2—1)2
= \j9coszO+9+1800s6+9sin26+9—183in6
=27+ 18(cos O —sin 0)

=373 +2(cos 0 —sin 0)
Maximum radius will be when ( cos 6 —sin8) is maximum i.e.

. 1 1 2
cosO—sinO = \/—5 ( @)— Tz—\/z
=1 =3{3+2/\2
Minimum radius will be when
(cos®—sinf) is minimumie. —V2 .

T



sn=r.=3{3-2\V2
2

Given, ; =a+b\2, then r—lz = (a+b\2)’
2 )

9(3+2v2) _ =2

T (a+b\2)

B+2\2)3+2\2) _

(3-2V2)(3+2V2)

(3 +2\/§)2 _ (a+b\/5)2

=

=

(a+b\2)

=

Comparing coefficients, a=3,b=2
~ atb=5

Question237

Let a parabola P be such that its vertex and focus lie on the positive

X -axis at a distance

2 and 4 units from the origin, respectively. If tangents are drawn from
0(0, 0) to the parabola P which meet P at S and R, then the area (in
sq. units) of ASOR is equal to

[2021, 25 July Shift-I]

Options:
A. 16\2

B. 16

C. 32

D. 8\2
Answer: B

Solution:



Solution:

X' € »X
O
x=0 xX=2 x=4
Equation of parabola =y* = 4a(x - 2)
a=2

So, y*=8(x—2)

Equation of tangent

e+ 2

> y=m(x—2)+ ~

It pases through (0, 0),
2

0=-2m+ =
m

> m=1>m==1
Equation =y =+(x—2)+2
y=X Or y=-X

Ify=x

CC:>X2:8(X—2)
=>x"—8x+16=0
=>(x-4)°=0=>x=4

y =+4
So, points are (4, 4), (4, —4) and (0, 0).
B lrf £
(4, 4)|R—
x=2
x=4
X'« » X
(0, 0)
(4, -4) [~
- Yr h

~ Area = ( %X4><4) x 2 =16 sq units

Question238



The equation of a circle is Re(z’) + 2[I m(z)]* + 2Re(z) = 0 where,
z =X +1y. A line which passes through the center of the given circle and

the vertex of the parabola, x> —6x — y +13 =0, has y-intercept equal to

[2021, 25 July Shift-II]

Answer: 1
Solution:

Solution:
The equation of circle

Re(z?) +2[Im(z)]* + 2Re(z) = 0, where z = x + iy

cc= (Xz—y2)+2y2+2x=0

=>[wzt= (X0 —yY) + 2xyi]

=>xP+y*+2x=0

x+1)P*+y* =1

Centre =(—1,0)

Now, parabola =x*—6x—y+13=0

= xX’—6x+9=y—4

= (x—3)’'=y—4

Vertex =

Equation of line passing through centre( —1, 0) and vertex (3, 4) is

y—0= 470
3+1

On comparing, y=mx +c¢

= y-intercept =1

(x+1)=>y=x+1

Question239

Let the tangent to the parabola S : y2 = 2x at the point P(2, 2) meet the
X -axis at Q and normal at it meet the parabola S at the point R. Then,

the area (in square units) of APQR is equal to
[2021, 20 July Shift-1]

Options:



c. B

D. 25

Answer: A

Solution:

Solution:

y2 =2x

At (2, 2), equation of tangent
=y(2)=(x+2)

T.=22y=x+2

Normalat (2,2)=>y—2=-2(x—2)

N, =>y=-2x+6

R is point of intersection of T and line y=0
R(-2, 0)

t2

(2,2)= ( E,t) et=2
If normal at t, meets the parabola again at t,,

Rt} 2a) = (1-9.2-2-3) = ( 3.3)

~P(2,2). Q(-2. 1), R( % 3

SN—

1 1 1
Area = 1 2 -2 2
2 2
2 1 3
= Area = 25




Question240

Lety =mx + ¢, m > 0 be the focal chord of y2 = —64x, which is tangent

to (x+ 10)2 + y2 = 4. Then, the value of 4\/§(m + ¢) is equal to
[2021, 20 July Shift-1]

Answer: 34

Solution:

Solution:

Equation of circle =(x + 10)2 + y2 = 4 Equation of tangent to circle
X2+y2 =a’ is yzmxia\jm

Here, equation of tangent

y =m(x+10)£2{1+m>

>y =mx+ IOmi2\j 1 +m?

On comparin&his equation with y=mx +c , we get

c=10m=2V1+m> e - (i)

This equation is also a focal chord of y2 = —64x whose focus is at (- 16, 0) . So, it must pass through
(—16, 0).

y=mx-+c

=0=-16m+c

Lc=16m - - (ii)

From Egs. (i) and (ii),
16m = lOmiZ\/ 1 +m’

= 6m=i2\/1+m2

= 9m’=1+m’
1

> m= —
27

(asm=>0)

©c=16m=16- ( ﬁ) — 4>

So, 4\/§(m+c) = 4\5( %+4\/§)

=2+32=34

Question241



Let P be a variable point on the parabolay = 4x* +1. Then, the locus of
the mid point of the point P and the foot of the perpendicular drawn

from the point P to the line y = x is
[2021, 20 July Shift-1I]

Options:

A. (3x—y)2+(x—3y)+2 =0
B.2(3x—y)* +(x—3y)+2=0
C. (3x—y)2+2(x—3y)+2 =0
D.2(x -3y’ +(3x—y)+2=0
Answer: B

Solution:

Solution:
Given, parabola y = 4x*+ 1

Let R(a, b) be mid-point of line joining point P and Q where PQ is perpendicular to line y = x.
Let coordinates of P be P(x, y), Q(q, q) and R(a, b) then, a= %1 and b= %
Now, slope of line y=x is m =1
Slope of line PO be
b—q
= sa
asq ™ (say)
« Line y = x and PQ are perpendicular to each other,
mfn5=—l
b—q
a—q

=

=—-l=>b—q=q—a



on
+
o

=>q= ——
1=
. a 2
b+a
+
:X (2 ):2x+b+a
2 4
y+(b+a)
_ 4a—b—-a_ 3a-b _ytq_ 2 ) _ 2ytb+a
= X > 5 and b > 5 1
_ 3b—a
> y=

Put (x, y) in equation of parabola as P(x, y) is variable point on parabola

3b—a 3a—b\?
= +
2 4( 2 ) !

= (3b—a)=2(3a-b)*+2
Replace (a, b) as (x, y)

= (By-x)=203x-y) +2
or2(3x—y)*+(x—3y)+2=0

Question242

A ray 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 ellipse with eccentricity % and the distance of the nearer focus

8

from this directrix is = then the equation of the other directrix can

be
[2021, 277 July Shift-1]

Options:

A. 1lx+7y+8=0orllx+7y—15=0
B.11x—=7y—8=0or1lx+7y+15=0
C.2x=T7y+29=0o0r2x—-7y—7=0

D.2x—7y—=39=0o0r2x—7y—7=0



Answer: C
Solution:

Solution:
Equation of the reflected ray will be

L= y_3=m
Xx—5

Now, the image of (2, 1) w.r.t. line x =0 should lie on the reflected line.

Image of (2, 1)=(-2,1)
So, —3 -mom=2
—-2-5 7

So, equation of reflected ray = ¥— 3_

b

>
9}

c7y—21=2x-10
=2x—7y+ 11 =0 (equation of directrix)

L
[ 9

@le. 0)

(-ale,0) (-a.0)\_(~ae. 0) (ae. 0) “(a, 0)
—afe —ag—
< 2afe 3
Now, e= ;—)(given)
a_ o= _a 1, _ 8
S0, LTaeT Uz 3T 3
8a_ 8
= 3 \/g(glven)
3
So, a= —
T3
2a_ (5. 3 \,(3)- 18
and 2= (2 =)< ()= 7%

Now, another directrix will be parallel to the first directrix and lie at a distance of

So, let the equation of another directrix be 2x —7y +A =10

. A—11] 18

Accordingly, | = —
22472 53

= |[A—11] =18

= A=11%18

= A=29 or —7
So, equation of another directrix will be
2x—=Ty+29=0 or 2x—7y—7=0

Question243

18 units.

V53



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 mx—y =4, m > ( is a tangent to the ellipse E . then the value

of 5m” is equal to
[2021, 27 July Shift-1I]

Answer: 3
Solution:

Solution:
E be an ellipse whose centre C(3, —4) and focus F (4, —4) and one vertex A(5, —4).

ae

. . A(5,-4)
C  F(4.-4)
(3.-4)

(¥4 L]
™ L)

Hence, a=2 and aec =1

> e=1
2

Now,b* = a* - (ae)2 =4-1
b> =3

So, equation of ellipse
o 23 e’

4 3
Intersecting with given tangent
mx—y=4
=y +4=mx

X —6x+9 | mx’
4 i 3

= G+4mH)x*—18x+15=0

Now, D =0

It = 32443 +4m>)(15) =0

=144 —240m* =0

=5m”=3

=1




Question244

1, a® > bz, passes through ( \/ 1 ) and

2
PN 5,

2
Let an ellipse E = §+ ZZ

has eccentricity % If a circle, centered at focus F (a, 0), a > 0, of E

2
3
[2021, 25 July Shift-1]

and radius =, intersects E at two points P and Q, then PQ2 is equal to

Options:
8

A. 3
4

B. 3

16
C. 3

D.3

Answer: C

Solution:

Solution:

2 2 -
E = X_2+ y—2=1 is passes through ( \/ %1)

a b
iz+ Lzzl
2a b

a2 — b2 = g262

Focus (\/5 \%,0)

= Focus =(1,0)



2
5
G107 = (Z) )

Centre =(1, 0), Radius =

Eo X4 Yo i
$? 7_ ...... .(11)

From Egs. (i) and (ii)

Question245

If a tangent to the ellipse x-+ 4y2 = 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
[2021, 25 July Shift-1I]

Options:
A. (V3,0
B. (\2,0)
C.(1,1)
D.(—-1,1)
Answer: A

Solution:

Solution:



Equation of ellipse =x*+4y” =4

S

B

P (2 cos 9, sin )

[N/

% ~ »X
x=2
x=_2 }I"‘I'
2 2
4 1

Extremities end of major axis = (£2, 0)

Let any point P on ellipse (2 cos 6, sin 0).

2cosBx | ysinb _
4 1

Equation of tangent to the ellipse at the point P is

Coordinate of B(—2, cot g) and c(z, tan g) )

Equation of circle whose end points of diameter are B and C is
0 0\ _
(x—2)(x +2)+ (y—cot 5) (y—tan 5) =0
2, .2 0 6) _
+y°— —+cot=|y—-3=
=Xty (tan2 cotzy 3=0

At y=0,x=%\3
Hence, circle is passing through the point (+3, 0).

Question246

LetE  : X—j+ Z—j =1,a>b. Let E , be another ellipse such that it

a

touches the end points of major axis of E , and the foci of E , are the
end points of minor axis of E .. If E | and E , have same eccentricities,

then its value is
[2021, 22 July Shift-1I]

Options:



—1+45
2

A.

~1+18
2

B.

—-1+\3
2

-1+V6
2

C.

D.

Answer: A

Solution:

Question247

Let T be the tangent to the ellipse E : x>+ 4y2 = § at the point P(1, 1).

If the area of the region bounded by the tangent T, ellipse E , lines
x=1and x =15 is a\/§+|3+ycos_1( Vl‘s)’ then |+ f +v| is equal to

[2021, 20 July, Shift-1]



Answer: 1.25
Solution:

Solution:
X +4y> =5

At (1, 1), equation of tangent

=>x-1+4y-1=5

= x+4y=5
~ AL
D:(\/g, —5_\6)
4
“'\\‘\H\
KA
_-_._'_._,-r"".
x=1 x=v5
Area of shaded region
— G(S_X_l _ 2)d
{ 1 2\j5 X X
- V5
_ 1( _x_z)_§ — 2 Sgn ! X
[4 5x > 4\/5 X 4s1n =,
1T 5 St 1 . -1 1
= = - ——0— =—-5+ =42+ -
4_5\/_ > > 5 > 2+ 5sin N
17 n  .-11 1
-1 5@—5—5(—— —_—)]
41 NN
- %:S\G—S—Scos_l\%]
=a\/§+B+ycosl( \/L_S)
o= §B=__5y= i
4 4° 4
|a+B+y‘ = %=1.25

Question248



The locus of the centroid of the triangle formed by any point P on the
hyperbola

16x> — 9y +32x + 36y — 164 = 0, and
its foci is
[2021,25$ July Shift-1]

Options:

A. 16x>—9y* +32x — 36y — 36 =0
B. 9x”— 16y” +36x — 32y — 144 =0
C.16x° —9y* +32x — 36y — 144 =0
D. 9x* — 16y* +36x—32y — 36 =0
Answer: A

Solution:

Solution:

Given, hyperbola is

16x> — 9y*+32x — 36y — 164 = 0
= 16(x+1)*~9(y—2)°
=164+16-36= 144

x+1)7°  @4-2y _
Z 9 T

- 16 5
Eccentricity, e = \/1+ — =z
¥ € 9 3

= Foci are (4, 2) and (-6, 2).

A (o, B)

Qe

(h.k)
(-6, 2) 4, 2)




Let the centroid be (h, k) and A(a, B) be point on hyperbol(a)
So.h- 4-0t4 _ Br2+2

= a=3h+2,p=2k—4

(a, B) lies on hyperbola, so

16(3h+2+1)*—93k—4-2)* =144

= 144(h+1)*-81(k—2)* =144

= 16(h*+2h+1)-9(k* -4k +4) =16

= 16x” —9y* +32x +36y—36 =0

Question249

Letaline L : 2x +y =Kk, k> 0 be a tangent to the hyperbola X — y2 = 3.

If L is also a tangent to the parabola y2 = 0X, then a is equal to
[2021, 22 July Shift-1I]

Options:
A. 12
B.—-12
C.24
D.-24
Answer: D

Solution:

Solution:

T :2x+y=k
H:x*- y2 =3

P: y2 = 0x

If T is tangent, then
y =mx= \/azmz—b2

y =mx+ {m’-1
=y =-2x—k
On comparing both sides we get m=-2 and k=3

If 2x +y = 3 is also tangent to y2 = 0X,
Then,



Question250

If the variable line 3x + 4y = a lies between the two circles
x—1)*+(y-1)"=1and

(x—9)? + (y — 1)* = 4, without

intercepting a chord on either circle, then the sum of all the integral

values of a is
[2021, 31 Aug. Shift-1]

Answer: 165
Solution:

Solution:

(x=1)%+(y-1)2=1 (x-9)%+(y=1)?=4
x+4y=a

There are 2 possible cases

1. Both centres should lie on different sides of line.
2. Line can be tangent also

Centre of both the circles are (1, 1) and (9, 1)
B+4-a)27+4—a)<0

(7-a)(31-a)<0

a€(7,31) ---- “(A)

P, = Distance of line from centre (1, 1)



>
Pl_r1

3+4—q > 1
5 >
7—al>5
o€ (-0, 2] U[12,00) -eoe- - (B)
Similarly, P, = Distance of line from (9, 1)
|27 +4 —q| >
— =
o€ (—oo, 21]U [41,0) ------ -(O)

Now, (A) N (B) N (C) = a € [12, 21]

Sum =(12+13+14+...+21)

_ (21 x22\ _ (11 x12
[=5) ()

=231-66=165

Question251

Let B be the centre of the circle x* + y2 —2x+4y+1=0. Let the
tangents at two points P and Q on the circle intersect at the point Az

(3, 1). Then 8( 21222358 ) is equal to

[2021, 31 Aug. Shift-II]

Answer: 18

Solution:



A3, 1)

Radius =V1+4-1=2
AB =132+22=13

In AABP
AP? = AB>-BP’=13-4-=
AP =3

AO =AP=3

Let ZABP =0, 2BAP=90-0

In A ABP,tan0 :%

sinf = i,cosez 2
V13 V13

In AARP,

_gy= AR = 3si
cos(90—0) AP = AR =3sin0
In A BRP

cos0= %::»BR=2COSG

Area(AAPQ) _
Area(ABPQ)

AR _ 3sin0

RB  2cosH

:>8( Area(AAPQ) ) ~ 18
Area(ABPQ)

Question252



Let the equation x>+ y2 +px + (1 —p)y +5 = 0 represent circles of
varying radius r € (0, 5]. Then, the number of elements in the set

S={q: q=p2 and q is an integer } is
[2021, 27 Aug. Shift-1]

Answer: 61

Solution:

Solution:
Given equation,

X +y +px+(1—py+5=0
Radius, r = \/ ( E)2+( I;P)2_5
2 2
_ \/ 2p°—2p—19
4

Now, r € (0, 5]
0<r<5
2
o< | 22219 s
4
2
2p"—2p—19

=0< <25

=2p°—2p—19> 0 and
2p>—2p—19<100
=2p>—2p—19 >0 and
2p>—2p—19<100

>pP—p— 12—9>0and 2p>—2p—119<0

1—@)U( 1+39 OO)
2 2
andpe[ 1—V239’ 1+;239]

=>pE (—oo,

[1—ﬁ 1_\/39] 1+V_ 1+V239]
2

- re[(52) (5]

v q=p,qEZ
= q=17,8,9, 10, ..., 67



= 61 integersin S
~ n(S)=61

Question253

If the point on the curve y2 = 60X, nearest to the point (3, %) is (a, B),

then 2(a + B) is equal to
[2021, 20 July Shift-1I]

Answer: 9

Solution:

Solution:
Shortest distance is along the normal.

(o, B)

® (3, 3/2)

Equation of normal at (boldsymbol o, boldsymbol )
g=— B
cy-p=-Lx-a)

(vy* =4ax = 4a =6 = 2a =3)
= 3y-3f=-Bx-a)

This normal pass through (3, %) .

2_3[3:_3[3"‘0‘[30‘[3: % e (4)
Now, from y2= 6B2=6a ------ - (i1)

From Egs. (i) and (ii),



3
= =3
ca 2[3

a2 $23) 2 52) 9

Question254

Two circles each of radius 5 units touch each other at the point (1, 2).
If the equation of their common tangent is 4x +3y = 10 and C, (0, P)

and C,(v, 8), C, # C, are their centres, then |(a + p)(y + 8)| is equal to
[2021, 27 Aug. Shift-1I]

Answer: 40

Solution:

Solution:
Equation of circles

(x— 1) +(y—2) +AMdx+3y—10)=0
x2+y2+(2x—1)2x+(%x—2)
2y +5-10A=0

_ 2, (3 2 _
r= @1+ 2h-2) -s+10n=5

A2+ 1 —4h+ %x2+4—6x—5+10x=25

25,2
= Z=A"-25=0
4

= A==2
Fori=2
X’ +y° +6x+2y—15=0,C,(~3,~1)
ForiA=-2
X’ +y* = 10x— 10y +25 =0, C,(5, 5)
| (@+B)y+d)[=|—4x10] =40




Question255

Let Z be the set of all integers, A = {(x,y) € Z xZ : (x—2)*+y’ <4},
B={(x,y)€Z xZ : X’ +y’ <4} and
C={(x,y) € Z xZ : (x—2)*+(y — 2)* < 4} If the total number of

relation from A N B to A N B is 2P, then the value of p is
[2021,27 Aug. Shift-II]

Options:
A. 16

B. 25

C. 49
D.9

Answer: B

Solution:

Solution:

A={(x,y)EZ XZ : (x—2)*+y* <4}
B={(x,y)€EZ XZ : x> +y’ <4}

n!r'

(1,v3)

1. -1

(1.0) /(2.0)

X' € C ; » X

(1, -V3)
vy

C={(xy)€Z*Z :(x-2Y+(y-2)' <4}
'.'A m B = {(07 O)a (1’ 0)’ (27 O)a (13 1): (1a _1)}
n(ANB)=5




Similarly, n(ANC)=5

Number of relation from (A N B) to
(ANC)=2>""=2F

= p=25

Question256

The locus of a point, which moves such that the sum of squares of its
distances from the points (0, 0), (1, 0), (0, 1)(1, 1) is 18 units, is a circle

of diameter (d) Then, d 2is equal to
[2021, 26 Aug. Shift-1]

Answer: 16
Solution:

Solution:
Let P(x, y) be the required point Then,

XYY+ X+ (y— DT+ [x— 1) +y7]
+(x—1)*+(y-1)*]=18
= 4 +y) -4y —4x =14

2
Radius Z\/(l) +(l) + T=»
2 2 2
Diameter =2- Radius =4
d*=16

Question257

A circle C touches the line x = 2y at the point (2, 1) and intersects the
circle C, : x-+ y2 + 2y —5 =0 at two points P and Q such that PQ is a



diameter of C1° Then the diameter of C is
[2021, 26 Aug. Shift-11]

Options:
A. 75
B. 15

C. 285
D. 415

Answer: A
Solution:

Solution:
Circle C touches x =2y at (2, 1), then equation of circle C is given by

(x=2)"+(y— 1)’ +A(x~2y) =0

Sx2—4x+4+y -2y + 1 +Ax— 24y =0

=X +y + (A= dx+(—2-20)y+5=0

Since circles C and C, intersect each other at PQ, so PQ is common chor(d)
= Equation of PQ willbe C-C, =0 =x(A-4) +y(-4-21)+10=0

Again PQ is diameter of circle C,.

So, PQ passes through centre of C,.

Now, equation of C, is x> +y2+2y— 5=0

= Centre of C, is (0, —1).

So, PQ passes through (0, —1)
 OA—4)—1(-4-20)+10=0=> 4+2.+10=0=> r=-7
On putting A=—7in Eq. (i), we get equation of circle C as
X Hyr—11x+ 12y +5=

0
2
» Radiusof C = \/ ( %) +(=6) -5

12
= —=4+36—5
\/ 4
_ 4| 245 _ 245
4 2

Dia_meter of_C =2x Radius
=245 =775




Question258

The length of the latus rectum of a parabola, whose vertex and focus
are on the positive X -axis at a distance R and S(>R) respectively from
the origin, is

[2021, 31 Aug. Shift-1]

Options:

A.4(S+R)
B.2(S—R)
C.4(S—R)
D.2(S+R)
Answer: C

Solution:

Solution:

V (R, 0) F(S.0

Length of LR of y* = 4ax is 4a.

OR Length of LR = 4x [Distance between
focus and vertex]

Similarly here

Length of LR =4(S—R)

Question259



A tangent line L is drawn at the point (2, —4) on the parabola y2 = 8x.

If the line L is also tangent to the circle X+ y2 = a, then a is equal to
[2021, 31 Aug. Shift-1I]

Answer: 2
Solution:

Solution:

Equation of tangent to parabola y2 =8x at(2,—4)is 4y =4(x+2)
= x+ty+2=0

Center and radius of circle x> + y2 =ais (0, 0) and Va respectively.
« Eq. (i) is tangent to the circle.

= Perpendicular distance of Eq. (i) from center (0, 0) = Va

= 0+0+2‘ =\a=>a=2
2 !
Question260

A tangent and a normal are drawn at the point P(2, —4) on the

parabola y2 = 8x, which meet the directrix of the parabola at the points
A and B respectively. If Q(a, b) is a point such that AQBP is a square,
then 2a + b is equal to

[2021, 27 Aug. Shift-1]

Options:
A.—16
B.—18
C.—-12

D.-20



Answer: A
Solution:

Solution:

Given, parabola

y2 — QX eeen- ()

Equation of tangent at P(2, —4) is

—4y =4(x+2)

orx+y+2=0 - - (i1)

and Equation of normal to the parabola is

x—y+C=0

~ Normal passes through (2, —4)

W C=—6 +onoenn - (iii)

Normal: x—-y=6

Equation of directrix of parabola

X=—2 cerern - (iv)

Point of intersection of tangent and normal with directrix are x =—-2 at A(-2, 0) and B(-2, —8)
respectively. O(a, b) and P(2, —4) are given and AQBP is a square.
Mid-point of AB = Mid-point of PQ

= (-2, —4)= ( at2 b;“)

27 2
> a=-6,b=—4
= 2a+b=-16

Question261

If two tangents drawn from a point P to the parabola y2 =16(x—3) are

at right angles, then the locus of point P is
[2021, 27 Aug. Shift-1I]

Options:

A.x+3=0
B.x+1=0
C.x+2=0

D.x+4=0
(d)x+4=0



Answer: B
Solution:

Solution:

We know that, the locus of the points of intersection of the mutually perpendicular tangents to a
parabola is the directrix of the parabol(a)

=>X +A=0

=>x—-3+4=0

=>x+1=0

Question262

If a line along a chord of the circle 4x* + 4y2 +120x + 675 = 0, passes

through the point (—30, 0) and is tangent to the parabola y2 = 30x, then
the length of this chord is
[2021, 26 Aug Shift-1]

Options:
A.5
B.7
C.5V3
D. 3Vs

Answer: D
Solution:

Solution:
Equation of tangent to y2 =30x is



1
= =4 =
m==3

-~ Equation of tangent is

X
= =+15
)
or
X
=—2-15
Y73
Now equation of circle is

X4yt e30x+ 20

Let perpendicular distance of the tangent from the centre (—15, 0) of the circle =p

-15 ‘
—+15
2 =

oo p: T —
\/1+ L

4

~ Length of chord 22\/r2—p2
:2\/ (152+0— 64£)—45

=35
where, r is radius of the given circle.

345

Question263

The line 12x cos 0 + Sy sin 0 = 60 is tangent to which of the following

curves?
[2021, 31 Aug. Shift-1]

Options:

A x2+y2 =169

B. 144x” +25y” = 3600
C. 25x> + 12y* = 3600
D. x>+ y2 =60
Answer: B

Solution:



12x cos O+ Sysinf® =60
xcosf , ysinb _
5 12
The given equation is the equation of the tangent which passes through (5 cos 8, 12 sin 6).

=

Hence, the given equation is tangent to

2 2

X yo o .
— 4+ L _=1 12 .
5" 142 at (5cos0, 12sin0)

Question264

The locus of mid-points of the line segments joining (—3, —5) and the
points on the ellipse 7+ 5 =11s

[2021, 31 Aug. Shift-1I]

Options:

A.9x° +4y* +18x + 8y + 145 =0

B. 36x° + 16y” +90x + 56y + 145 = 0

C. 36x° + 16y” + 108x + 80y + 145 = 0

D. 36x>+ 16y” +72x + 32y + 145 =0
Answer: C

Solution:

Solution:
2 2

Let (2sin0, 3 cos 0) be the point on ellipse XZ + % =1 and let mid -point of the line segments joining

(—=3,-5) and (2sin 6, 3 cos 0) will be (h, k).
Then, 2sin29—3 —h, 300529—5 —k

= sinb= 2h2+3,0056= 2k3+5

-~ sin’0+cos?0 =1
2h+3)\2 2k+5\2
= (F2) +(557) -

2 3



=

(4h°+9+12h)  (4k*+25+20k) _ {
4 9

= 36h>+ 16k>+ 108h+ 80k + 145 =0
Locus of (h, k)

36x° + 16y”+ 108x + 80y + 145 =0

Question265

If the minimum area of the triangle formed by a tangent to the ellipse

;‘—2 + 4y—22 =1 and the coordinate axis is kab, then Kk is equal to
a

[2021, 27 Aug. Shift-I]

Answer: 2

Solution:

Solution:
Equation of an ellipse B(0, 2a cosec 0)

Y

f.

(b cosB, 2a sinb)

N
i
X'< Q

\:X
_/A (b sec 6, 0)

24

[\

y2
+ 2==1

4a’
Equation of tangent at P(b cos 0, 2asin 0) is
xcosf  ysin6

b
A(bsec6, 0) and B(0, 2acosech)

Area of AOAB = %(b sec 0)(2acosech)

O‘N|><

= 1Point of intersection of tangent and coordinate axis are



ab _ 2ab
sinfcos® sin20
or Area = 2ab(cosec20)
Area . =2ab

~ k=2

Question266

If x>+ 9y2 —4x+3=0,x,y € R, then x and y respectively lie in the
intervals
[2021, 27 Aug. Shift-I]

Options:
_ 11 ~ 11
A.[ 3,3]and[ 3,3]

B.[—-%,%] and [1, 3]

C.[1,3]and [1, 3]

b

D.[1, 3] and [—

|

QI | —
W | —

Answer: D
Solution:

Solution:

x2+9y2—4x+3 =0

:>xz—4x+22+9y2 =1

>(x—2)+9y* =1

I C ) R A
1 1/9

2
L =2,y

12 1 2:
(5)
This represents on ellipse
1 1
—1<x—-2<land—z<y< =
=rTes 37773




= 1<x<3and-

m Wi=

= x€[l,3]andy

5 5]

Question267

On the ellipse %2 + yzz = 1. Let P be a point in the second quadrant such
that the tangent at P to the ellipse is perpendicular to the line
x+2y=0.Let S and S’ be the foci of the ellipse and e be its
eccentricity. If A is the area of the ASPS then, the value of (5 — ez) - A

l[82021, 26 Aug. Shift-1]
Options:

A.6

B. 12

C. 14

D. 24

Answer: A

Solution:

Solution:

2 2
Given, equation of ellipse % + yZ =1

X W
8 4
Since, tangent is perpendicular to the line x +2y =0, then

(2)(3)-

= X, =4y,

Then, equation of tangent at (x,, y,) will be 1



y
Also, L+ 1L =1
4
16y2 yz
= gt T =]
9 2_ 2_ 4
= Zy1 =l=y = 9
2 2

= ylzig:ylz §

[+(x;,y,) lies in second quadrant ]

_ _ 2_ -8
And Xl__4y1__4><§_ =
-8 2
s Pl =, =
(5 3)
Again, a’— b’ =a’e’
§—4 =8¢
Y
2
(-8/3, 2/3) P

L L
I

$(2.00) S(20)

Now, S and S are the foci of the ellipse,
So, S: (ae, 0)

- (26- \/1—5 0) - (2,0)
and S': (—ae, 0) = (—2@- L 0) = (=2,0)

Area of ASPS = = x 4x

o=

[ base =4, height = %]

> 1V4_9 4
(5-)A=(5-2)3=2-%=6
So, (5-¢) 51333

Question268

Let A(sec 0, 2 tan 0) and B (sec ¢, 2 tan ¢), where 0 + ¢ = /2, be two
points on the hyperbola 2x° - y2 = 2. If (a, P) is the point of the
intersection of the normals to the hyperbola at A and B, then (2[3)2 is



equal to
[2021, 27 Aug. Shift-1I]

Answer: 1.56
Solution:

Solution:

Let A(sec9, 2tan 0) lie on hyperbola
2% — y2 =2

=2(1+ tan26) — 4tan’0 =2

= 2tan’0=0

= tan0=0

= 0=0

Similarly, point B(sec ¢, 2 tan ) lie on hyperbola
=tanp =0

=¢ =0

=0+ =0

But in question it is given that, 6 + ¢ = g which is not possible.

Question269

2

The point P(—Z\/E, \/3) lies on the hyperbola X—j— % =1 having

eccentricity g If the tangent and normal at P to the hyperbola

intersect its conjugate axis at the point Q and R respectively, then QR

is equal to
[2021,26 Aug. Shift-1I]

Options:
A 4\3
B.6

C.6\3



D. 3V

Answer: C
Solution:

Solution:
a’+b’> =a’e’

2, .2 2( 5
v = (3)
a a 1
2 2
X _ Y =
22 bl

~+ Point P(—Z\/E, \/§) lies on given ellips.
Lo 243

4 b’
> b’=3=a’=12
Equation of tangent at P
x(2V6) _ y(3) _,

12 3

For conjugate axis, putx =0
- Q(()’ _\/3)

Equation of normal at P

y=\3 _( -1\, ( _I2
o (%) (2%)
Sy-V3=2V12 =43
:>y=5\/§

=~ R(0, 5v3)

=>QR =6V3

Question270

The locus of the mid-points of the chords of the hyperbola X — y2 =4,

which touch the parabola y2 = 8x, I
[2021, 26 Aug. Shift-1I]

Options:
A. y3(x —2)= x>

B. X3(X —2)= y2



C.y"(x-2)=x
D. xz(x -2)= y3
Answer: C

Solution:

Solution:

Let the mid-point of the chord is ( h;k) . Then, chord through mid-point (h, k) is

T =5,

xh—yk=h*-k* - ()

Now, this is also a tangent of y2 = 8x The equation of the tangent of slope m to the parabola y2 =8x is
given by

2
T t: = + =
angen y = mx -

= mzx—my:—z ...... . (1)
Egs. (i) and (ii) are coincide
LI S e &

m2 -m -2
h

>h =km>m= —
mmk

K _ h-K
h 2

=-2k* =h’-hk*

b’ =Kk(h-2)

Therefore, locus of mid-point of the chords, X = yz(x -2)

Question271

Consider the parabola with vertex ( %, %) and the directrix y = % Let

P be the point where the parabola meets the line x = — % If the normal

to the parabola at P intersects the parabola again at the point 0 , then

(PQ)2 is equal to
[2021, 01 Sep. Shift-11]

Options:



c. 2

D b

Answer: B

Solution:

Solution:

1 3
v 1.3
ertex >
Equation of directrix y = %

E . i B 1 2_ B 3
quation of parabola |s(x 5) =y- 3

. -1 7
Point on parabola P( —, —)

P 27 4

1

Equation of normal at P( _7 %) isx=2y—4

This normal cuts the parabola at Q(2, 3)

(PQ)* = (2+ %)Z (3- %)2: 123

Question272

Let 0 be the acute angle between the tangents to the ellipse X;+ YTZ =1

and the circle x” + y2 = 3 at their point of intersection in the first
quadrant. Then, tan 0 is equal to
[2021, 01 Sep. Shift-11]

Options:



B.

S

C.

&l

D.2

Answer: B
Solution:

Solution:

<
9
and circle x> +y*=3 ... - (i)

The point of intersection by solving Eqgs.

(i) and (ii) in

first quadrant (3/2,V3/2) .

Differentiating Egs. (i) and (ii) w.r.t. X, we have

2
Given, ellipse =+ yT =1 eeee - (i)

d —X d —X
Letm, = d_)};: gandm2= d—iz 5
3 @)
rAt( )
1
m] == 3T/§a mz = _\/E
If angle between both curves is 0, then
tan® = m M,
1+m1m2
-1
—+\3
_ 3\/3 _ 2
-1 3
1+ — | (-3
( 343 )( )
Question273

If a hyperbola passes through the point P(10, 16) and it has vertices at
(£6, 0), then the equation of the normal to it at P is:
[Jan. 8, 2020 (II)]

Options:

A.3x+4y =94



B. 2x + 5y = 100

C.x+2y=42
D.x+3y=358
Answer: B
Solution:
Solution:
X2 2
Let the hyperbola is =~ y_2 =1
a b
If a hyperbola passes through vertices at (+6, 0), then
La=6
As hyperbola passes through the point P(10, 16)
100 256 2
- 222 =144
36 . =>b
X2 y2
[ is 22— 2L _=1
Required hyperbola is 36 144
Equation of normal is % + % =36+ 144

At P(10, 16) normal is

36x | 144y
36x 144y 40 144
10 16

2%+ 5y = 100

Question274

A circle touches the y -axis at the point (0,4) and passes through the
point (2,0) . Which of the following lines is not a tangent to this circle?
[Jan. 9, 2020 (D]

Options:
A.4x—-3y+17=0
B.3x—4y—-24=0
C.3x+4y—-6=0

D.4x+3y-8=0



Answer: D
Solution:

Solution:

(0.4)

Equation of family of circle
(x—0)*+(y—4)* +2x=0

Passes through the point (2,0) then
44+16+20=0=>1=-10

Hence, the equation of circle

X2 +y?—10x—8y+16=0
=(x—5)7+(y—4) =25

Centre (5,4)

R= \/ % coeff. of x+ % coeff. of y— constant

=\25+16-16=5
Perpendicular distance of 4x + 3y — 8 = 0 from the centre of circle
z‘ 20+16-8] _ 28 5

V16 +9 5

Hence, 4x + 3y — 8 = 0 can not be tangent to the circle.

Question275

If the curves, X' —6x+y +8=0and x’—8y +y + 16—k = 0, (k > 0)
touch each other at a point, then the largest value of k is .
[NA Jan. 9, 2020 (IT)]

Answer: 36

Solution:



Solution:
The given equation of circle

x2—6x+y2+8 =0

x—-3 +y*=1 ...(i)

So, centre of circle (i) is C,(3, 0) and radius r; = 1
And the second equation of circle

X —8y+y>+ 16—k =0(k > 0)

4 (y—4)* = (Vk)?

So, centre of circle (i) is C,(0, 4) and radius r, = Vk
Two circles touches each other when

C,C,= |11, |=25= | 1£k|

Distance between C,(3, 0) and C,(0, 4) is either \k + 1 or vk — 1|(C,C, = 5)
=> Vk+1=5 or |Vk-1]=5

>k=160rk=36

Hence, maximum value of k is 36

The given equation of circles x> —6x +y>+8 =0
>(x—-3) +y' =1

Question276

If a line, y = mx + ¢ is a tangent to the circle, (x — 3)2 + y2 =1 and it is
perpendicular to a line L., where L. is the tangent to the circle,

x> +y* =1 at the point ( %, VLE) ; then:
[Jan. 8, 2020 (ID)]

Options:

AP =Tc+6=0

B.c’+7¢+6=0

C.c’+6c+7=0

D.c>—6¢+7=0
Answer: C

Solution:



Solution:

Slope of tangent of x> +y* =1 at ( 1 l_)
g 9 Y 27 2

1 1

—Xx+ —y—1=0

W

x+y\2 =0, which is perpendicularto x—y+c¢ =0

At ( \/1—5 \%) which is tangent of (x —3)* +y* =1

So,m=1=>y=x+c¢

Now, distance of (3,0) fromy=x+cis ﬂ‘ =1
2

= ¢c=-3+\2

>(c+3)2=2

>c+6c+9=2
act+6c+7=0

Question277

Let the tangents drawn from the origin to the circle,

X+ y2 —8x—4y+16 =0 touch it at the points A and B. The (AB)2 is
equal to:
[Jan. 7, 2020 (II)]

Options:

A. 2
B. 20
c %

D. 32

Answer: C

Solution:

Solution:



L=VS, =16 =4

R=V16+4-16=2

Length of chord of contact

_ _2LR _ 2x4x2_ 16
\jL2+R2 Vi6+4 20

Square of length of chord of contact = %

Question278

If one end of a focal chord AB of the parabola y2 = 8x is at A( V—%, —2) ,

then the equation of the tangent to it at B is:
[Jan. 9, 2020 (II)]

Options:
A.2x+y—24=0
B.x—-2y+8=0
C.x+2y+8=0
D.2x—y—24=0
Answer: B

Solution:

Solution:
Let parabola y* = 8x at point (

-1
St= —
2

, —2) is (22, 4t)

N | —



B

/
\ 20}

——

1)
\ 2 i’
Parameter of other end of focal chord is 2 So, coordinates of B is (8,8)
= Equation of tangent at Bis 8y —4(x+8) =0
=>2y—-x=8
=>x—2y+8=0

Question279

The locus of a point which divides the line segment joining the point

(0,-1) and a point on the parabola, X = 4y, internally in the ratio 1 : 2,
is:
[Jan. 8, 2020 (D)]

Options:

A 9x*—12y=38
B.9x*—3y=2
C.x*-3y=2
D.4x* -3y =2
Answer: A
Solution:

Solution:



Let point P be (2t, tz) and Q be (h, k) Using section formula,

2t 2+
h=S.k= —=
Hence, locus is 3k +2 = ( 32—h)2
=9x” =12y +8
Question280

Let a line y = mx(m > 0) intersect the parabola, y2 = x at a point P,
other than the origin. Let the tangent to it at P meet the x -axis at the
point Q, If area (AOPQ) = 4 sq. units, then m is equal to

[NA Jan. 8, 2020 (IT)]

Answer: 0.5

Solution:
Solution:
Let the coordinates of P = P(tz, t)
P(i2, 1)
{-i’-//
/ \
_1'I = mx |
w=x
X+t

Tangent at P(tz, t)isty =

=2ty = x +t°
Q(—t, 0), 0(0, 0)



Area of AOPQ =

N —

=> |t =8

t =+2(t>0)

~4y =x+4is a tangent ~P is (4,2)
1

Now,y=mx .~ m= 5

Question281

\S)

X

If e, and e, are the eccentricities of the ellipse, T3 yz =1 and the
2
X

hyperbola, 3 — y; = 1 respectively and (e, e,) is a point on the ellipse,

15x* + 3y =k, then k is equal to
[Jan. 9, 2020 (D)]

Options:
A. 16
B. 17
C. 15
D. 14

Answer: A

Solution:

Solution:
Eccentricity of ellipse

BN

Eccentr|0|ty of hyperbola
_ 4 _ . 13_ 413
I R \/ 93

Since, the point (¢, ¢,) is on the ellipse
15x> +3y* =k



Then, 15612 + 3622 =k

=>1<=15(Z)+3( E)
9 9
=>k=16

Question282

The length of the minor axis (along y-axis) of an ellipse in the standard
form is %. If this ellipse touches the line, x +6y = 8; then its

eccentricity is:
[Jan. 9, 2020 (II)]

Options:

\/1__1
3

A.

N —

Answer: A
Solution:

Solution:

2 2

Let X + l=1;a>b
2 2
a b

4 2
2b= ==2b= =
V3 V3
Equation of tangent =y = mx + |a’m? + b2

Comparing with=y = %X + 4

3
m= —L and 2’m>+b* = 19—6



2
_a,4_1l6_ a _16 4
36 9 36 9 3
=a’=16> a==+4

[\S)
p—

1

TN

Now, eccentricity of ellipse (e) = \/ 1- b—j
a
- 4 _Jnu_1./1
—e \/1 3x16 V12 5\/ 3
Question283

Let the line y = mx and the ellipse 2x° + y2 = 1 intersect at a point P in
the first quadrant. If the normal to this ellipse at P meets the co-

ordinate axes at (— %, 0) and (0, B), then P is equal to:
[Jan. 8, 2020 ()]
Options:

23

A =

2
B.\/—§

C.

W[

2
D. =

Answer: D
Solution:

Solution:
Let P be (x, y,)-

So, equation of normal at P is
x _y__1

2x, vy, 2

1
It passes through ——,0)
P 9 ( 32



Question284

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:
[Jan. 7, 2020 ()]

Options:

A3
B.3\2

3
C. %
D.2\3

Answer: B
Solution:

Solution:
2ae =6 and 2_a=12
e

and §=6=>e= %...(ii)
=a’=18[ From (i) and (ii)]
:>b2=a2_a262=18_9=9

262 2x9
= = =3\2
a 3\2

~ Latus rectum =

Question285



9

then the distance between the foci of the ellipse is:
[Jan. 7, 2020 (II)]

If 3x+4y = 12\2 is a tangent to the ellipse X—j+ Y =1 for some a € R,

Options:
A.2\7
B. 4
C.2vV5

D.2\7

Answer: A
Solution:

Solution:
3x +4y = 12\2
=4y =—3x+12\2

= y=-— %X+3\/5

Now, condition of tangency, > =a’m’+b’
18=a 2 1+92 92 2 =9

Sa’=16=>a=4

— —
Eccentricity e = \/ 1- b—2 = \/1— 2 Al
a

soae= \/7?'4=\/7

- Focus are (+V7, 0)
- Distance between foci of ellipse =2V7

Question286

If the length of the chord of the circle, x- + y2 = rz(r > () along the line,

y—2x=3isr, then r’ is equal to :
[Sep. 05, 2020 (ID)]



Options:

Answer: D
Solution:

Solution:

In right ARSQ, sin 60° = RTS

PWQ

=RS =rx \/—32 @
2 2

Now equation of PQisy—2x—-3=0
L M3r_ [0+0-3]
- "

Bro3 L o2 e 2

2 15 5 5
Question287

The circle passing through the intersection of the circles,

X+ y2 —6x=0and x* + y2 — 4y = 0, having its centre on the line,
2x — 3y +12 =0, also passes through the point:

[Sep. 04, 2020 (II)]

Options:



A. (-13)
B. (-3,6)
C. (-3,1)
D. (1,-3)
Answer: B

Solution:

Solution:
We know family of circle be S, +AS, =0

x2+y2—6x+X(xz+y2—4y)=0
S+ +(1+A)y* —6x—4ry =0 . . . (i)
Centre (—g, —f) = ( 3 2\ )

T+n At 1
Centre lies on 2x — 3y + 12 =0, then
6 6\

— - = 4+ = = _
i1 it 12=0=>A=-3

Equation of circle (i),

—2x* =2y’ —6x+ 12y =0
=>X2+y2+3x—6y=0 .. (i)
Only (-3,6) satisfy equation (ii).

Question288

Let PQ be a diameter of the circle X+ y2 =9. If o and P are the lengths
of the perpendiculars from P and Q on the straight line, x +y =2

respectively, then the maximum value of af is
[NA Sep. 04, 2020 (IT)]

Answer: 7

Solution:



Solution:
Let P(3 cos 6, 3sin0), Q(—3 cos 0, —3 sin 0)

a:‘ 3cosO+35in6—2‘ B = —3cos0—3sinf—2

2 2
_ ‘ (30056+3sin8)2—4‘_‘ 5+9sin20‘
ap = =
2 2
af is max. whensin260 =1
5+9 _

U“B |max - T_7

Question289

The diameter of the circle, whose centre lies on the line x +y =2 in the
first quadrant and which touches both the lines x=3 and y = 2, is

[NA Sep. 03, 2020 (I)]
Answer: 3
Solution:
Solution:
- y:l
S}
1
(k.2—-k)
(0. 0)

= Radius (r) =3 -k

« Centre liesonx+y=2
Letx=k

~y=2-k

= Centre =(k,2—-k)



Also, radius (r,) =2—(2—k)
23-k=2-(2-k)

=3
=>k= 3

3 3

= 3 _ — —
f 2" 2
Hence, diameter = 3.

Question290

The number of integral values of k for which the line, 3x +4y =k
intersects the circle, X+ y2 —2x —4y +4 =0 at two distinct points is

[NA Sep. 02, 2020 (I)]

Answer: 9
Solution:

Solution:

The given circle is x*+y* —2x— 4y +4 =0

. Centre of circle (1,2),r=1

ax, tby, t¢

If line cuts circle then p <r, where p= \fﬁ
a“+b

3+8—-k
5
k=17,8,9,10,11, 12,13, 14, 15

<1=ke(6,16)

-]

Question291

Let L., be a tangent to the parabola y2 =4(x+1) and L, be a tangent to
the parabola y2 = 8(x +2) such that L, and L, intersect at right angles.



Then L, and L, meet on the straight line :
[Sep. 06, 2020 (I)]

Options:
A.x+3=0
B.2x+1=0
C.x+2=0
D.x+2y=0

Answer: A

Solution:

Solution:

L,:y=mx+1)+ ml[ Tangent to y* = 4(x + 1) ]

1

L,:y=m,(x+2)+ ml [ Tangent to y2=8(x+2)]
2
m (x+1)—ym,+1=0....()

m, (x+2)—ym,+2=0. . . . (i)

v —— L
‘m, = a('LlJ-Lz)

[From(ii)] =2m > +ym, +(x+2) =0 .......(iii)
From (i) and (iii),
xFl_ozyo 1 L y43-9

2 y x+2

Question292

The centre of the circle passing through the point (0,1) and touching
the parabola y = x” at the point (2,4) is:
[Sep. 06, 2020 (II)]

Options:



>

o
[V, 1K)
»—A|kl‘|
O|W
~~——

a

—16 53
D. ( = m)

Answer: D

Solution:

Solution:

Circle passes through A(0, 1) and B(2, 4). So its centre is the point of intersection of perpendicular
bisector of AB and normal to the parabola at (2,4) .

Perpendicular bisector of AB,;

y= 2= x> 4x+oy=19... ()

Equation of normal to the parabola at (2,4) is,

y—4=— Al_l(x—2):>x+4y= 18 ... (i)

. . 16 33
~F =— 9 y= 22
rom (i) and (ii), x =Y~ 1o
= Centre of the circle is (— E, ﬁ)
5710

Question293

If the common tangent to the parabolas, y2 =4x and x* = 4y also

touches the circle, x*+ y2 = cz, then c is equal to:
[Sep. 05, 2020 (I)]

Options:



C.

I

1
D‘§

Answer: B

Solution:

Solution:
Equation tangent to parabola y2 = 4x with slope m be:

y=mx+ %(I)

+ Equation of tangent to x> = 4y with slope m be :
y=mx—am”. .. (ii)
From eq. (i) and (ii), % = m’=>m=-1

~ Equation tangent :x +y+1=0

It is tangent to circle x> +y* = ¢*
1

Sc= —

2

Question294

Let P be a point on the parabola, y2 = 12x and N be the foot of the
perpendicular drawn from P on the axis of the parabola. Aline is now
drawn through the mid-point M of PN, parallel to its axis which

meets the parabola at Q. If the y -intercept of the line N Q is %, then :
[Sep. 03,2020 (I)]

Options:
A.PN =4
_ 1
B.MQ= 3
_ 1
C.MQ= yi



D.PN =3

Answer: C

Solution:

Solution:

~§

M

'-'y2 =12x

na=3

Let P(at’, 2at)

=N (at’, 0) = M (at’, at)
 Equation of QM is y = at

2
So, y2=4axz>x= %

(.

_ 4. 2
y= 3t(x at”)

QN passes through (0, g),then
4 4 2 1
3 3t( at)=>a = 3

Now, M Q = %at2= %and PN =2at =2

Question295

Let the latus ractum of the parabola y2 = 4x be the common chord to
the circles C, and C, each of them having radius 25. Then, the



distance between the centres of the circles C1 and C2 is:
[Sep. 03,2020 (II)]

Options:
A. 85
B. 8

C.12
D. 45

Answer: B
Solution:

Solution:

\

Distance between the centres
=C,C,=2C,S=2\20-4=38

Question296

The area (in sq. units) of an equilateral triangle inscribed in the
parabola y2 = 8x, with one of its vertices on the vertex of this parabola,
is:

[Sep. 02,2020 (II)]



Options:

A. 643
B. 256\3
C.192\3
D. 128V3
Answer: C
Solution:
Solution:
Let A = (2t%, 4t) and B = (2t%, —4t)
AQr. 4
307 M
~ >
(0.0) 30°
B (2t .—4n
For equilateral triangle (ZAOM = 30°)
tan30°= Mo L4 o7

22 3 2f
Area = %-8(2\5)-2-24=192\/§

Question297

Which of the following points lies on the locus of the foot of

2 2
perpendicular drawn upon any tangent to the ellipse, -+ %> =1 from



any of its foci?
[Sep. 06, 2020 (I)]

Options:
A. (-2,V3)
B. (-1, V2)
C.(-1,v3)
D. (1,2)

Answer: C

Solution:

Solution:
We know that the locus of the feet of the perpendicular draw from foci to any tangent of the ellipse
2 2
X_2 + y_2 =1 is the auxiliary circle x> +y”* = a
a~ b
=~ Auxiliary circle : x>+ y2 =4
(-1, \3) satisfies the given equation.

Question298

If the normal at an end of a latus rectum of an ellipse passes through
an extremity of the minor axis, then the eccentricity e of the ellipse

satisfies:
[Sep. 06, 2020 (II)]

Options:

At +2e7-1=0
B.e’+e—1=0

C.e*+e—1=0

D.e?+2—-1=0



Answer: C

Solution:
Solution:
X2 2 b2
Normal to the ellipse =5+ % =1 at (ae, —) is
a~ b a

a’x bzy g2
ac  p’/a
2 2

Sx—ey= LE-D)
(0, —b) lies on equation (i), then

2 2
be = e(a”—b?)
a

2

“>b=ac’ > b—=e4

2
a

4 4, 2
=e¢ =>e +te"—1=0

2
=ab=a

2
~1l—e

Question299

If the co-ordinates of two points A and B are (\/7, 0) and (—\/5, 0)

respectively and P is any point on the conic, ox’ + 16y2 = 144, then
PA + PB is equal to :
[Sep. 05, 2020 ()]

Options:
A. 16
B. 8
C.6
D.9

Answer: B

Solution:



2 2
Ellipse: =+ L =1,
16 9

a=4,b=3,c=V16-9=V7
~(x\7, 0) are the foci of given ellipse. So for any point P on it; PA + PB = 2a
=>PA+PB=2(4)=38

Question300

If the point P on the curve, 4x* + Sy2 = 20 is farthest from the point

Q(0, —4), then PQ2 is equals to :
[Sep. 05, 2020 (I)]

Options:
A. 36
B. 48
C.21
D. 29

Answer: A

Solution:

Ellipse = X—2+ y—2 =1
5 4 -

Let a point on ellipse be (V5 cos 6, 2 sin 0)
~PQ* =(\5cos0)* +(~4 —2sin0)*

= 5c0s°0 +4sin’0 + 16+ 16 sin 0

=21+ 16sin0 —sin’0

=21+ 64— (sin 0 — 8)* = 85— (sin 0 — 8)°
PQ’ to be maximum when sin 0 = 1
PQ_ 7> =85-49=36



Question301

Let §+ z—z = 1(a > b) be a given ellipse, length of whose latus rectum is

10 . If its eccentricity is the maximum value of the function,
o(t) = % +t- t2, then a®+b” is equal to:
[Sep. 04, 2020 (I)]

Options:
A. 145
B. 116
C. 126
D. 135

Answer: C
Solution:

Solution:

The given ellipse is
2 2
=+ f7= 1, (a>b)

_2b
Length of latus rectum = -

2
:%le:b2=5a ..... ()

S
12
P)=1-2t=0=>t= %

Now o(t) = +t—t

(p”(t) =—2 < 0= maximum

5 1 8
200~ 5 5727 1

1
4 12

WIN



Since, (1), = eccentricity
2
3
Now, b% = a’(1 —¢?)
5a’

5a=a2(1— g) = S5a= T:a2—9a=0

=e=

=a=9=a°=81 and b>=45
na+b>=81+45=126

Question302

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

equation of the noi'mal toitatPis:
[Sep. 04, 2020 (I1)]

Options:

A. 4x—3y=2

B.8x—2y=5

C.7x—4y=1

D.4x—2y=1

Answer: D

Solution:

Solution:

8 _g4og=4xL=n
e 2

Now, b* = a2(1 —ez)
2 1
=b ( 1 X

2
So, equation 2+ ¥ =1
9 73

3.3
4

=32 +4y* =12 ... . (i)
Now, P(1, B) lies on it

>3+ 4p =125 p= 2



So, equation of normal at P( 1, %)

a’x b2y 2 12
> —- —Z=a -b =24x—-2y=1
. 3/2 ° e

Question303

A hyperbola having the transverse axis of length \2 has the same foci

as that of the ellipse 3%+ 4y2 = 12, then this hyperbola does not pass
through which of the following points?
[Sep. 03,2020 (I)]

Options:

1
A.(Tz,o)

Answer: D

Solution:

Solution:
The given ellipse:
LS
43
ve= o b’ =\3-3=1
~ Foci = (%1, 0)
Now for hyperbola:
1

Given: 2a=\5:>a= —_
2



wl=a?+b’ > 1= %+b2=>b= L

2

So, equation of hyperbola is

2 2

X Y=
11

2 2
=2x> -2y’ = 1

So, option (d) does not satisfy it.

Question304

Area (in sq. units) of the region outside '25|+ % =1 and inside the

ellipse XZZ+ y; =1is:
[Sep. 02,2020 (I)]
Options:

A. 6(n—2)

B.3(n—2)

C.3(4 1)

D. 6(4 — )

Answer: A

Solution:



Solution:

(0.-3)

~ Area of ellipse =mab=nx2x3 =6xn
Required area = Area of ellipse
—4 (Area of triangle OPQ)
1
= —4( — X2 X )
6m 3 X 3

= 6m—12=6(n—2) sq. units

Question305

If the line y = mx + ¢ is a common tangent to the hyperbola % — -‘6’—; =1

and the circle x” + y2 = 36, then which one of the following is true?
[Sep. 05, 2020 (II)]

Options:

A. ¢ =369
B.5m=4

C. 4¢” =369
D.8m+5=0
Answer: C

Solution:



Solution:
General tangent to hyperbola in slope form is y = mx + \/ 100m” — 64

and the general tangent to the circle in slope form is y = mx + 6\j 1+m?
For common tangent,
36(1 +m?) = 100m” — 64

=100 =64m’> = m’ = %
) 100)_ 164%36 _ 369
= + = =
¢ 36(1 64 64 4
=4c¢? =369
Question306

2

Let P(3, 3) be a point on the hyperbola , = — i—j = 1. If the normal to it

at P intersects the x -axis at (9,0) and e is its eccentricity, then the

ordered pair (az, ez) is equal to :
[Sep. 04, 2020 (I)]

Options:

A.(§,3)

D. (9,3)
Answer: A

Solution:

Solution:

2 2

+ The equation of hyperbola is = - ly)— =1
a

 Equation of hyperbola passes through (3,3)

[\



- mul—] g Bl -
[
Q
=
(@)
>
(@]

- It passes through (9,0)
_ 3
1
b?
1 .
— .. .- (i)

: ations (i) and (ii),
b

Nl'_‘ m,\,|»—‘|0\

2
+ Eccentricity = e, then e =1+ b_2 =3

6 (33)

Question307

2
Let e, and e, be the eccentricities of the ellipse, =+ y—2 =1(b <5) and

the hyperbola, %— ly)—i = 1 respectively satisfying e.e, = 1. If a and [

are the distances between the foci of the ellipse and the foci of the
hyperbola respectively, then the ordered pair (a, pB) is equal to :
[Sep. 03, 2020 (II)]

Options:

A. (8.12)
20

B. ( 2 12)
24

C. ( 2 10)

D. (8,10)

Answer: B



Solution:

Solution:
2 2
Equation of ellipseis >+ L =1
q pseis =+ %

2
Then,elz \/1— 5—5
2 2

The equation of hyperbola, = + ¥ =1
16 p?

b2
Then, e, = 1+ 16 Glezz 1

S(ee,) =1 (1— ﬁ)(u b_z) =1

25 16
2 2 4
S+ b by
16 25 25x16
9 .2 b* _ 2 _
16250 25.16 070 =9
o= | 1- L4
! 25 5
9 5
And,e2 \/ 6~ 1

Distance between focii of ellipse
=a=2ae, =2(5)(e)=38

Distance between focii of hyperbola
= =2ae,=2(4)(e,) =10

-'-((1, B) = (8’ 10)

Question308

A line parallel to the straight line 2x —y = 0 is tangent to the hyperbola

XZZ - y; =1 at the point (x,, y,). Then X12 + 5y12 is equal to :
[Sep. 02,2020 (I)]

Options:

A.6

B. 8

C. 10



D.5

Answer: A
Solution:

Solution:
The tangent to the hyperbola at the point (x, y,) is,

XX, ~2yy,—4=0
The given equation of tangent is
2x—y=0

2y1
=>x, =4y, ....(i)

Since, point (x, y,) lie on hyperbola.

On solving egs. (i) and (ii)
2_ 2 _
Y1 - 7a Xl - =

Question309

For some 0 € (0, g), if the eccentricity of the hyperbola,

X — yzseczﬂ =10 is \'5 times the eccentricity of the ellipse,

x’sec’0 + y2 = §, then the length of the latus rectum of the ellipse, is:
[Sep. 02, 2020 (II)]

Options:
A 2V6

B. 30

25

C.3



45

D. 3

Answer: D

Solution:

Solution:

Hyperbola: X — Y i 29 and EIl LY
perbola: — — =1=¢,=V1l+cos6 an ipse: + =1
y 10 10cos’0 ! 5c0s°0 5

=, = \/ 1 —cos’0 =sin 0
According to the question, q, = \/§e2

=1 +c0s°0 = 5sin’0 = cos’0 = %

Now length of latus rectum of ellipse
_ 2_212= 1000s29= 20 _ 45
b V5 353

Question310

If a circle of radius R passes through the origin O and intersects the

coordinate axes at A and B, then the locus of the foot of perpendicular
from O on AB is
[Jan. 12, 2019 (I)]

Options:

A (x2 +y2)2 _ 4R2X2y2
B. (Xz +y2)3 _ 4R2X2y2
C. (X2 + yz)2 = 4RX2y2

D. (x2 + yz)(x +y)= szy
Answer: B

Solution:



As £AOB =90’

Let AB diameter and M (h, k) be foot of perpendicular, then

M, .= _k—h Then, equation of AB

AB
(v-k= )
=hx +ky = h* +k*
h?+k°

2 2
Then,A( ,0) andB(O, b vk )

+AB is the diameter, then AB =2R

= AB” = 4R’

:>( h2+k2)2+ ( h2+k2
h k

Hence, required locus is (x2 + y2)3 = 4R2xzy2

) = 4R?

Question311

Let C, and C, be the centres of the circles X+ y2 —2x—2y—2=0and

x>+ y2 — 6x — 6y + 14 = 0 respectively. If P and Q are the points of
intersection of these circles then, the area (in sq. units) of the
quadrilateral PC,QC, is :

[Jan. 12, 2019 (D)]
Options:

A. 8



B.6
C.9
D.4

Answer: D
Solution:

Solution:
From question, the equations of the circles are:

X2+y2—2x—2y—2 =0
X +y'—6x—6y+14=0
The two circles are intersected orthogonally if 2g,g, +2f ,f, = ¢, +c,.

The above equations are intersecting each other orthogonally, because
=2()(3)+2(1)(3)=14-2
P

O

Q
So, the area of quadrilateral pC,QC, is given by the formula:
=A =2 xar(APC,C,)

SA =2 x ( %xzxz)

~A =4 squnits

Question312

If a variable line, 3x + 4y — A = 0 is such that the two circles

X’ +y*—2x—2y+1=0and x’ +y*— 18x — 2y + 78 = 0 are on its
opposite sides, then the set of all values of A is the interval :
[Jan. 12, 2019 (I)]

Options:

A. (2,17)



B. [13,23]
C.[12,21]
D. (23,31)
Answer: C

Solution:

Solution:

Condition 1: The centre of the two circles are (1,1) and (9,1) . The circles are on opposite sides of the
line

3x+4y—A=0

Put x =1,y =1 in the equation of line,

3(1)+4(1)-A=0=27-1=0

Now, put x =9, y =1 in the equation of line,

39)+4(1)-1=0

Then, (7-0)27+4-1)<0

=>A-7(A-31)<0

LE(7,31) ...(>0)

Condition 2: Perpendicular distance from centre on line > radius of circle.
Forx2+y2—2x—2y= 1,

= B—i_;ﬂ >1

=>|[A=T|>5
=>A>120rA=2 ... (ii)
Forx*+y*—18x—2y+78=0
27+4-2

==z

=>A>41o0rA<21 ... (iii)
Intersection of (1),(2) and (3) gives A € [12, 21]

Question313

A square is inscribed in the circle x>+ y2 — 6x + 8y — 103 = 0 with its
sides parallel to the coordinate axes. Then the distance of the vertex of

this square which is nearest to the origin is :
[Jan. 11, 2019 ()]

Options:

A.6



B. V137
C. V41

D. 13

Answer: C
Solution:

Solution:
The equation of circle is,

x> +y?—6x+8y—103=0

=(x =3+ (y+4)° = (8\2)°
C(3,—4),r=8\2

= Length of side of square =2r= 16

=P(=5,4), Q(=5, ~12)
R(11, —12), S(11, 4)
= Required distance = OP

= {(=5-07+(-4-07 =\25+16 = Va1

Question314

Two circles with equal radii are intersecting at the points (0,1) and
(0,-1) . The tangent at the point (0,1) to one of the circles passes
through the centre of the other circle. Then the distance between the
centres of these circles is :

[Jan. 11, 2019 (I)]
Options:

Al



B.2
C.2\2
D.\2
Answer: B

Solution:

Solution:

(b) -+ Two circles of equal radii intersect each other orthogonally. Then R is mid point of PQ.
(0.1)

and PR = O R = O,R

PR= 21(0-0P+(1+ 1P =1

~ Distance between centres =1+1=2

Question315

A circle cuts a chord of length 4 a on the x -axis and passes through a
point on the y -axis, distant 2b from the origin. Then the locus of the

centre of this circle, is :
[Jan. 11, 2019 (11)]

Options:
A. a hyperbola
B. an ellipse

C. a straight line



D. a parabola

Answer: D
Solution:

Solution:

A’

0(0, +?/

/
|' £ ChE)

e

P

0

Let centre be C(h, k)

CQ=CP=r

=CQ*=CP?

(h—0)>+(k+0)>=CM >+ M P*

h%+ (k +2b)* = K> + 4a°

h? +k? +4b° + 4bk = k* + 4a°

Then, the locus of centre C(h, k)

x> +4b% + 4by = 42’

Hence, the above locus of the centre of circle is a parabola.

Question316

If a circle C passing through the point (4,0) touches the circle

x>+ y2 + 4x — 6y = 12 externally at the point (1, —1), then the radius of
Cis:
[Jan 10, 2019 (D)]

Options:
A 2V5

B. 4



C.5
D. 57

Answer: C
Solution:

Solution:
The equation of circle x* +y* + 4x — 6y = 12 can be written as (x +2)* + (y - 3)* =25

0(4.0)

Let P=(1,-1)&Q = (4, 0)

Equation of tangent at P(1, —1) to the given circle :
x(D+y(=)+2(x+1)=3(y-1)-12=0

3x—4y—=7=0...(i)

The required circle is tangent to (1) at (1,-1)

f x= 1D+ (y+ 1) +ABx—4y-7)=0. . . (i)

Equation (ii) passes through Q(4, 0)

=532+ 124 M12-7)=050+10=0=> =2

Equation (2) becomes x* +y> — 8x + 10y + 16 = 0 radius = \f(—4)2+ (5> 16 =5

Question317

If the area of an equilateral triangle inscribed in the circle,
X+ y2 +10x + 12y + ¢ = 0 is 273 sq. units then c is equal to:
[Jan. 10, 2019 (II)]

Options:



A. 13
B. 20
C.-25
D. 25

Answer: D

Solution:

Solution:

Let the sides of equilateral A inscribed in the circle be a then cos 30° = a

r
N3 a =
o ATV

Then, area of the equilateral triangle = \i—gaz
_\3 2 33
= T(\ET) T 4
But it is given that area of equilateral triangle =273
Then, 273 = #rz

r=36=r=6

2
r

2 2
But (— % coeff. of x) + (—% coeff. of y) - constant term =r*

(—5)2+ (6 ~c=36=>c=25

Question318



Three circles of radii a, b, c(a <b < ¢) touch each other externally. If

they have x -axis as a common tangent, then:
[Jan 09, 2019 (D)]

Options:

A.

+

&1
&=
&1

B.

-
21~
&

C.a,b,careinA.P
D. \/5, \/];, \/E are in A.P.
Answer: A

Solution:

Solution:

AMZ=AC*-MC?
=(a+c)2—(a—c)2=4ac
S>AM?=XY?=4ac

=>XY =2Vac

Similarly, Y Z = 2Vba and X Z = 2vbc
Then, XZ =XY +YZ

= 2Vbc = 2Vac +2Vba

Question319



If the circles x* +y* — 16x — 20y + 164 = r* and (x — 4)* + (y — 7)* = 36
intersect at two distinct points, then:
[Jan. 09, 2019 (IT)]

Options:
A.r>11
B.0<r<1
C.r=11
D.1<r<1l1

Answer: D

Solution:

Solution:

Consider the equation of circles as,

X +y°—16x—20y + 164 =1

ie. (x—8)°+(y—10°=r... ()

and (x—4)’+(y—7)"=36. . . (i)

Both the circles intersect each other at two distinct points. Distance between centres
{842 +(10-77 =5
Sr—6]<5<|r+6]|... (i)

. fr=6/<5=>re(l,11)...(iv)
andr+6/>5=r€ (-, —11)U (-1, ©)
From (iii) and (iv),

re(l,11)

Question320

The straight line x + 2y = 1 meets the coordinate axes at A and B. A
circle is drawn through A, B and the origin. Then the sum of
perpendicular distances from A and B on the tangent to the circle at
the origin is:

[Jan. 11, 2019 ()]

Options:



D. 45

Answer: A

Solution:

Solution:

A

. ' B=t+= .

r

03) : :-

L]

0,01~ _,."A(l,m

Let equation of circle be x*+y*+2gx +2fy =0
As length of intercept on x axisis 1 = 2\]g2 —c

1
:> =
fe] 5

length of intercept on y -axis =
> | f‘ -1
4
Equation of circle that passes through given points is
2 2__ YV _
+ Z=0
X"ty —X 3

Tangent at (0,0) is,

d (x=0)
v-0=($) (x—0)
X /(0,0)

=2x+y=0

Gilvor—

Perpendicular distance from B(1, 0) on the tangent to the circle =



Perpendicular distance from B(O, %) on the tangent to the circle = %
1
—+2
. . 2 V5
Sum of perpendicular distance = ———= —.
Perp V502

Question321

The equation of a tangent to the parabola, Xt = 8y, which makes an

angle 0 with the positive direction of x -axis, is
[Jan. 12, 2019 (I)]

Options:

A.y=xtanf+2cot0
B.y=xtan0—2cot0
C.x=ycot0+2tan0

D.x=ycot6—2tan0

Answer: C
Solution:
Solution:
2 _
X =8y
\ |
n‘\ y
\ |
\
\ / PQQat. at?)
;.
I!
]

Then, equation of tangent at P

tx =y +at’

Sy =tx— at®

Then, slope t=tan 0 Now, y =tan0x — 2tan’0



=cotby=x—2tan0
Xx=ycotO+2tan0

Question322

Equation of a common tangent to the parabola y2 = 4x and the
hyperbola xy =2 is :
[Jan. 11, 2019 (I)]

Options:
A.x+y+1=0
B.x—2y+4=0
C.x+2y+4=0

D.4x+2y+1=0

Answer: C
Solution:

Solution:

Equation of a tangent to parabola y2 =4x is:
1
= + —_—
y = mx o
This line is a tangent to xy =2
. x(mx+ l) =2 > mx’+ lx—2=0
m m
 Tangent is common for parabola and hyperbola.

. D=( %)2—4-m-(—2)=0

1
2
m

3 1 1

m :_gﬁm:_z

~ Equation of common tangent: y = — %X -2

+8m=01+8m’=0

=22y=—x—-4=>x+2y+4=0




Question323

If the area of the triangle whose one vertex is at the vertex of the

parabola, y2 +4(x — az) = (0 and the other two vertices are the points of
intersection of the parabola and y -axis, is 250 sq. units, then a value of
'a' is:

[Jan. 11, 2019 (I1)]

Options:
A. 55
B.5(2'?)

C. (10)*°
D.5
Answer: D

Solution:

Solution:
y'=-4(x-a)

- _E';;I 0. 2a)

< >

(a 0)
o

Area = %(4a)(a2)=2a3

Since 2a®=250=>a=>5

Question324



If the parabolas y2 =4b(x—c¢) and y2 = 8 ax have a common normal,
then which one of the following is a valid choice for the ordered triad
(a, b, ¢)?

[Jan 10, 2019 ()]

Options:

1
A. ( L2, 3)
B. (1,1,3)

1
c.(z,z,o)

D. (1,1,0)
Answer: 0

Solution:

Solution:

Normal to y2 =8axis . ... (i)

y= mx — 4am — 2am’

and normal to y2 = 4b(x — ¢) with slope m is
y=m(x—c)—2bm—-bm’ ....(ii)

Since, both parabolas have a common normal.
~ 4am +2am’ = cm + 2bm + bm’
=4a+2am’=c+2b+bm’ orm=0
=>@a—c—2b)=(b— 2a)m2 or (X -axis is common normal always)
Since, x -axis is a common normal.

Hence all the options are correct for m = 0.

Question325

The length of the chord of the parabola X’ = 4y having equation
X—\2y+4\2 =0 is:
[Jan. 10, 2019 (II)]

Options:



A. 3\
B.2V11
C.8\2

D.6\3

Answer: D

Solution:

Solution:
Let intersection points be P(x,, y,) and Q(x,, y,)

The given equations
X2 =4y ... .(i)
x—\2y+4V2 =0 ... (i)
Use eqn (i) in eqgn (ii)

2
x—\2 % +4\7 =0

2x* - 4x-16\2 =0

X, +X, = 2V2, X,x, = 16, (x, —x,)’ =8+ 64 =72

Since, points P and Q both satisfy the equations (ii), then
X, —\/Eyl +4\0 =0

X, —\/5y2+4\/§= 0

(5= %) = V203, y) = (%, x)" = 2y, ~ ¥’

=PQ= \/ (Xz - X1)2 + (y2 o y1)2

— 2
= \,/(Xz_X])zjL % 2y1)

V3 - 3
2 =62x 2 =613
\2 \2
Hence, length of chord = 63.

=[x,7x,

Question326

Axis of a parabola lies along x -axis. If its vertex and focus are at

distance 2 and 4 respectively from the origin, on the positive x -axis
then which of the following points does not lie on it?
[Jan 09, 2019 ()]



Options:
A. (5, 26)
B. (8,6)

C. (6, 4\2)
D. (4,-4)
Answer: B

Solution:

Solution:
Since, vertex and focus of given parabola is (2, 0) and (4, 0) respectively

}.-

&
Ol (2.0) (4.0)

I1 I.

Then, equation of parabola is (y — O)2 = 4; 2(x—2)
=y’ =8x— 16
Hence, the point (8,6) does not lie on given parabola.

Question327

Equation of a common tangent to the circle, x*+ y2 — 6x =0 and the

parabola, y2 =4x, 1S :
[Jan 09, 2019 (I)]

Options:



A.2\3y=12x+1
B. \/§y= X+3
C.2\3y=—x-12
D.V3y=3x+1
Answer: B

Solution:

Solution:
Since, the equation of tangent to parabola y2 =4xisy=mx+ nll ()]

The line (i) is also the tangent to circle

x>+ y2 —6x=0

Then centre of circle = (3, 0)

radius of circle =3

The perpendicular distance from centre to tangent is equal to the radius of circle

am+ 2] L)
m_35 (3m+ —) =9(1 +m?)
\/Hm2 m
1
>m=+ —
3
Then, from equation (i): y ==+ in 3

3

Hence, V3y = x + 3 is one of the required common tangent.

Question328

Let A(4, —4) and B(9, 6) be points on the parabola, y2 = 4x. Let C be
chosen on the arc AOB of the parabola, where O is the origin, such
that the area of A ACB is maximum. Then, the area (in sq. units) of
AACB, is:

[Jan. 09, 2019 (II)]

Options:

1
A'3IZ



1
B. 305
C. 32

3
D. 31 7

Answer: A

Solution:

Solution:

i'-

Let the coordinates of C is (tz, 2t). Since, area of AACB

26 +4) —2¢(9 — 4) + 1(—36 — 24)

_ l‘
2
= %‘IOtZ—IOt—@‘ =512—t—6|

=5‘ (t— %)2— %‘ [ Here, t € (0, 3)]

For maximum area, t = %

Hence, maximum area = % =31 %sq. units

Question329

Let S and S’ be the foci of an ellipse and B be any one of the
extremities of its minor axis. If ASBS is a right angled triangle with



right angle at B and area (AS'BS) = 8 sq. units, hen the length of a
latus rectum of the ellipse is :
[Jan. 12, 2019 (II)]

Options:
A. 4
B.2V2

C.4\2
D.2
Answer: A

Solution:

Solution:
~AS BS is right angled triangle, then
( Slope of BS) x ( Slope of BS ) = -1

JL‘

Bild, k)

ixh=—1=>b2=azez....(i)
—ae ae
Since, area of ASBS = 8
:%-2ae-b=8=>b2=8....(ii)
From eq "(i) a’e* =8

2 b’
Also, e =1- =

a

—a’e’=a"-b’=>8=a’-8=a°=16



Hence, required length of latus rectum = ="

=4 units

Question330

If tangents are drawn to the ellipse X+ 2y2 = 2 at all points on the
ellipse other than its four vertices then the mid points of the tangents
intercepted between the coordinate axes lie on the curve :

[Jan. 11, 2019 (I)]

Options:
A L+ L=
4x* 2y2

Solution:

Solution:
Given the equation of ellipse,
2
X

(V2

+y2=1




., 1o

(3 cosh, smH)
I‘-‘ P

Vfcosex
2
\2 ) 1

P( am@’o and()(Q ﬁn@)

Let mid point be (h, k)

I U
\2 cos 6’ 2sin0

As cos’0 +sin’0 = 1
A
2h~ 4k

Locus is L+ L:1

2x° 4y2

+ysinf =1

=h

Question331

If the vertices of a hyperbola be at (-2,0) and (2,0) and one of its foci be
at (—3, 0), then which one of the following points does not lie on this

hyperbola?
[Jan. 12, 2019 (I)]

Options:
A. (-6, 210)
B. (2V6, 5)
C. (4,V15)



D. (6, 5V2)
Answer: D

Solution:

Solution:

Let the points are,

A(2,0), A(~2, 0) and S(-3, 0)

= Centre of hyperbola is O(0, 0)

AA' =2a=>4=2a=a=2

- Distance between the centre and foci is ae.

&w OS=ae=>3=2e>e= %

=>b2=a2(ez—1)=azez—a2=9—4=5

= Equation of hyperbola is
2 2
X _ Y = '
1 s L....()
(6, 552) does not satisfy eq (i).
£(6, 5\2) does not lie on this hyperbola.

Question332

If a hyperbola has length of its conjugate axis equal to S and the
distance between its foci is 13, then the eccentricity of the hyperbola is

[Jan. 11, 2019 (ID)]
Options:

13
A. -

B.2

Answer: A



Solution:

Solution:
- Conjugate axis =5
s 2b=35
Distance between foci =13
2ae =13
Then, b*=a’(e*— 1)
=a’ =36
La=6
13 13

= =
ac > € B

Question333

Let the length of the latus rectum of an ellipse with its major axis
along x -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?
[Jan. 11, 2019 (I1)]

Options:

A. (42, 2\7)
B. (413, 2\2)
C. (43,2V3)
D. (4V2,2V3)
Answer: B

Solution:

Solution:
2 2
Let the ellipse be =+ X =1
a

b2
2
Then, % 8, 2ac=b* and b = aX(1 — &)

=a=28,b =32



Then, the equation of the ellipse
XLy

64 32
Hence, the point (413, 2V2) lies on the ellipse.

Question334

The equation of a tangent to the hyperbola 4x* - Sy2 = 20 parallel to
the line x —y =2 is:
[Jan 10, 2019 ()]

Options:

A x—y+1=0
B.x-y+7=0
C.x—-y+9=0
D.x—-y—3=0
Answer: A
Solution:
Solution:

Given, the equation of line,
X—y=2>y=x—2
-~ its slope =m=1
Equation of hyperbola is:
2 2
X Yy _ 2_ s 12
< Z—l:>a =5,b"=4
The equation of tangent to the hyperbola is,

y=mx= |a’m’ b’
=x+\V5-4=2y=x+1

Question335



2

2 2 X~
LetS={(x,y)ER:#— —1}

1-r

where r #x1 Then S represents:
[Jan. 10, 2019 (II)]

Options:
A. a hyperbola whose eccentricity is %, when 0 <r<1
B. an ellipse whose eccentricity is ;, when r > 1

2

C. a hyperbola whose eccentricity is ,when 0 <r<1

Vr+1

1

D. an ellipse whose eccentricity is N whenr > 1
r

Answer: B

Solution:

Solution:

Since, r # +1, then there are two cases, when r> 1
2 2

X _+ Y _=1(Ellipse)

r—1 r+1
Then,
-1)=@+D1-eH)=1-= L1

(r+1)
:>e2=1—(r_1)= 2
(r+1) (r+1)

Se= 2

(r+1)
When0<r<1,
then

2 2
X Y -
T T 1 (Hyperbola)

L 2 2 _ (r_l): 2r

Then, (1-r)=(+r)e"~1)=e 1+(r+1) (r+1)
_ 2r

T




Question336

Let 0 <0 < Z. If the eccentricity of the hyperbola Xzz - Y —1is

cos 0 sin®0
greater than 2, then the length of its latus rectum lies in the interval:

[Jan 09, 2019 (I)]
Options:

A. (3, )

B.(3/2,2]

C. (23]

D.(1,3/2]

Answer: A

Solution:

Solution:

ol = cos29, b? = sin’0
ande>2=e’>4=1+b*/a’>4
=1+tan’0 >4

2 T T
> e>4=>ee(_,_)
S€C 33

Latus rectum.
2_b2 _ 2sin’0
a cos 0

= %22(secﬁtan6+sin6)>0‘v’9 € ( g,

.'.min(LR)=2(sec T cos E) 22(2— %)

LR =

=2(sec—cos0)

)

N1a

3 3 3

max(LR) tends to infinity as 6 — g

Hence, length of latus rectum lies in the interval (3, «)

Question337



A hyperbola has its centre at the origin, passes through the point (4,2)
and has transverse axis of length 4 along the x -axis. Then the

eccentricity of the hyperbola is:
[Jan. 09, 2019 (I)]

Options:
3

A. 2

B. V3

C.2

2
D.@

Answer: D

Solution:

Solution:

h

-'
i,

2P 2

Consider equation of hyperbola
X2 B y2 .

2 b
(4, 2) lies on hyperbola

2
Since, eccentricity = \/ 1+ b—2

a
Hence, eccentricity = \/1+ %z \/ 1+




Question338

If the angle of intersection at a point where the two circles with radii

S5cm and 12cm intersect is 90°, then the length (in cm) of their common

chord is :
[April 12, 2019 ()]

Options:
AB

B. 120
c. ¥

D B

Answer: B
Solution:

Solution:

Q

According to the diagram,

In APC,C,, tana = % =>sino= —

13
In APC/ M, sina = mz S M:oPM= 60
! 12 13 12 13

Hence, length of common chord (PQ) = %




Question339

A circle touching the x -axis at (3,0) and making an intercept of length

8 on the y -axis passes through the point :
[April 12, 2019 (1I)]

Options:
A. (3,10)
B. (3,5)
C. (2,3)
D. (1,5)
Answer: A

Solution:

Solution:
Let centre of circle is C and circle cuts the y -axis at B and A. Let mid-point of chord BA is M.

A

(3. 0)

CB= \MC?+MB’
V32442 = 5 = radius of circle

~. equation of circle is (x — 3)2 +(y— 5)2 = 5° (3,10) satisfies this equation.
Although there will be another circle satisfying the same conditions that will lie below the x -axis having
equation (x —3)*+ (y — 5)* = 5°

Question340



If the circles x°+y*+5K x +2y + K =0 and 2(x” + y*)+
2Kx+3y—1=0, (K € R), intersect at the points P and Q then the line

4x + 5y — K = 0 passes through P and Q, for:
[April 10, 2019 (I)]

Options:

A. infinitely many values of K
B. no value of K .

C. exactly two values of K

D. exactly one value of K

Answer: B

Solution:

Solution:
SlEX2+y2+5Kx+2y+K=O
_.2,.2 3 1_
S,=x"ty +Kx+ A 5—0
Equation of common chord is S, =S, =0

S4Kx+ LK + %=0 (i)

Equation of the line passing through the intersection points P & Q is,
4x+5y—-K =0... (i)

Comparing (i) and (ii),

4K 12K+l

4 10 2K
SK = % and —2K = 20K + 10
520K =—10 > K = I_f
vK = % or I—f is not satisfying equation (3)
~. No value of K exists.

Question341



The line x =y touches a circle at the point (1,1) . If the circle also
passes through the point (1, —3), then its radius is:
[April 10, 2019 ()]

Options:
A3
B.2\2
C.2
D.3V2

Answer: B

Solution:

Solution:
Equation of circle which touches the line y =x at (1,1) is ,(x— 1)*+ (y = 1)* + My —x) =0
This circle passes through (1,-3)

(1. -3)

1

(1. 1) V=X
J0+16+AM(-3-1)=0
=>16+M-4)=0=>1=4
Hence, equation of circle will be.
(x— 1) +(y—1)Y>+4y—4x=0
=>x2—l—y2—6x+2y+2=0
~ Radius =V9+1-2=2V2

Question342

The locus of the centres of the circles, which touch the circle,
x>+ y2 = 1 externally, also touch the y -axis and lie in the first



quadrant, is:
[April 10, 2019 (1I)]

Options:

A x=V\1+4y,y>0
B.y=v1+2x,x>0
C.y=vV1+4x,x>0
D.x=V]+2y,y>0
Answer: B
Solution:

Solution:
Let centre of required circle is (h, k).

00 =r+r [By the diagram]

N

s+ =1+h
=>h*>+k*=1+h?+2h
=>k>=1+2h
~locusisy=V1+2x,x>0

Question343



All the points in the set S = { 3‘%1 : X E R} (i= ﬁ) lie on a:
[April 09, 2019 ()]

Options:

A. straight line whose slope is 1 .

B. circle whose radius is 1 .

C. circle whose radius 1s \/5 )

D. straight line whose slope is -1 .

Answer: B

Solution:

Solution:

Letze S thenz= a—ﬂ
o—1

Since, z is a complex number and let z = x+ iy

. ((l-f-i)z , e
Then, x +iy = *=—— (by rationalisation)
o +1
2 .
x+iy = ((12 D 1(22(1)
o +1 o +1
Then compare both sides
2
a —1 :
= ()]
o+ 1
2 .
Y= = @ .. (ii)
o +1
Now squaring and adding equations (i) and (ii)
2 2 2
=>x2+y2= (OLZ— 1)2+ 24(1 5= 1
(" +1)" (a”+1)

Question344

If a tangent to the circle X+ y2 = lintersects the coordinate axes at
distinct points P and Q, then the locus of the midpoint of PQ is:
[April 09, 2019 ()]



Options:

A X+ y2 — 4)(2y2 =0
B. X2+y2—2xy= 0
C.x" +y2 — 16)(2y2 =0
D. x>+ y2 — 2)(2y2 =0
Answer: A

Solution:

Solution:
Let any tangent to circle x*+y* =1 is xcos 0 +ysin0 = 1
Since, P and Q are the point of intersection on the co- ordinate axes.
Then P = ( L, 0)&QE (0, L)
cos 0 sin 0
1 1
2cos0’ 2sin

mid-point of PQ be M = ( ) = (h, k)

I

=cos = TR (i)

a1 N

sin 0 = TR (ii)

Now squaring and adding equation (i) and (ii)
1 1 _

F + P =4

~ locus of M is :x* +y2 = 4X2y2

=>h>+k* = 4h’K>

Question345

The common tangent to the circles x>+ y2 =4 and x" + y2+
6x + 8y — 24 = () also passes through the point:
[April 09, 2019 (I1)]

Options:
A. (4,-2)

B. (-6,4)



C. (6,-2)
D. (-4,6)
Answer: C

Solution:

Solution:
By the diagram, d _ _ =Ir, -,
1

X +y +6x+8y—-24=0

Equation of common tangent is,
S,—S,=0
6x+8y—20=0=3x+4y—-10=0
Hence (6,-2) lies on it.

Question346

The sum of the squares of the lengths of the chords intercepted on the

circle, x>+ y2 =16, by the lines, x+y=nn € N, where N is the set of

all natural numbers, is
[April 08, 2019 (I)]

Options:
A. 320

B. 105



C. 160
D. 210

Answer: D

Solution:

Solution:
Let the chord x+y =1 cuts the circle x° +y2 =16 at P and Q Length of perpendicular from O on PQ
‘ 0+0—n| _
V122

2 n2
Then, length of chord PQ =2 \/ 4% — ( 1) =2 \/ 16— —
\n 2
Thus only possible values of n are 1,2,3,4,5 .
Hence, the sum of squares of lengths of chords

Sx6x11
=210
6

5 n?
=y 4(16— —) =64x5-2-
n=1 2

Question347

If y=mx +4 is a tangent to both the parabolas, y2 =4x and x* = 2by,
then b is equal to:
[April 12, 2019 (IT)]

Options:



A.-32
B. -64
C.-128
D. 128

Answer: C

Solution:

Solution:

[~ Equation of tangent of y2 =4ax is y=mx+ = | From (i) and (i)
m

1 1
4 = : = -
m m 4
So, liney = ix +4 is also tangent to parabola

x> = 2by, so solve both equations.
2 x+16
T 2b( 4 )
=2x*~bx—16b=0
=>D=0
[For tangent] =>b2—4x2x (—16b)=0
=b?+32x4b=0
b=-128,b=0 (not possible)

Question348

The tangents to the curvey = (x — 2)2 — 1 at its points of intersection

with the line x —y = 3, intersect at the point :
[April 10, 2019 (ID)]

Options:

A.(g,l)



D.(—%,l)

Answer: C

Solution:

Solution:
Tangent to the curve y = (x — 2)2 — 1 at any point (h, k) is. = %(y-ﬁ- k)=(x-2)h-2)-1

- yszth—zx—zms

=>(2h-4)x-y—4h+6-k=0
Given line, x—y—3=0

L 2h—4_4h-6+k_,

1 3
A
B
C
(h, k) x-y=3
Sh= 2, k=-1
2
Question349

If the line ax +y = ¢, touches both the curves X2+ y2 =1 and y2 = 4\2x,
then [c| is equal to
[April 09, 2019 (IT)]

Options:

A.2



C.

N —

D.\2

Answer: D

Solution:

Solution:
Equation of tangent on y2 =4\Dx is yt=x+ \V2t* This is also tangent on circle

2t

(146
Hence, equation is +y =x+Y2= |c| =2

=122t =1+ =>¢=1

.o

Question350

The area (in sq. units) of the smaller of the two circles that touch the

parabola, y2 = 4x at the point (1,2) and the x -axis is:
[April 09, 2019 ()]

Options:
A. 81(2—12)
B. 4n(2 —\2)
C. 4n(3 +2)

D. 87(3 —2V2)
Answer: D

Solution:

Solution:



The circle and parabola will have common tangent at P (1, 2).
~
L

\i

Qh.

/ ,.
~

So, equation of tangent to parabola is,
yx(2)= —4("2“) S2y=2x+2y=x+1

Let equation of circle (by family of circles) is (x — xl)2 +(y— yl)2 +AT =0
sc=(x— 1) +(y—2 +Mx—-y+1)=0
* circles touches x -axis.
-~ y-coordinate of centre = radius
Sc=xX2+y (A= 2)x+(-A—4)y+(A+5)=0
A4 _ \/ ( x—z)z ( —x—4)2
2=y (=) + (2222} —-+5

2 2 2 ( )

2
- M —artd
4

S>3 -8h-16=0=>1=4+4\2
=) =4—4\2(~A =4+4\2 forms bigger circle)
Hence, centre of circle (2¥2 —2, 4—2v2) and radius =4 —22
~area =m(4—-2\2)* = 8n(3—2\2)

—A+5=2 A2 —4h+4=41+20

Question351

If one end of a focal chord of the parabola, y2 =16xis at (1, 4), then
the length of this focal chord is:
[April 09, 2019 (I)]

Options:

A.25



B. 22
C.24
D. 20

Answer: A
Solution:

Solution:
’-’y2 = 16x
=a =4 One end of focal chord of the parabola is at (1,4)
y— coordinate of focal chord is 2 at
~2at=4
1
>t= 5
Hence, the required length of focal chord

1)2 1)2
=a(t+ —) =4x(2+ —) =25
t 2

Question352

The shortest distance between the line y = x and the curve y2 =x—21is
[April 08, 2019 ()]

Options:

A.2

7
B.g

7
C.m

p. L
4\

Answer: C

Solution:



Solution:
The shortest distance between line y = x and parabola = the distance LM between line y = x and
tangent of parabola having slope 1 .

Y
A

Let equation of tangent of parabola having slope 1 is,
y=m(x—2)+ a
m

Herem=1anda= 1

A

-~ equation of tangent is: y =x —

NN

Distance between the liney—x=0andy—x+

LR RN
Il
S

_ 7
4\

7
=0

REIESE

Question353

If the tangents on the ellipse 4x* + y2 = §8 at the points (1,2) and (a, b)

are perpendicular to each other, then a’ is equal to :
[April 08, 2019 (I)]

Options:

128
A. 7

64
B. E



D. =
Answer: D
Solution:

Solution:

Since (a, b) touches the given ellipse 4x* +y* = 8

~4a”> +b* = 8 Equation of tangent on the ellipse at the point A(1, 2) is:
4x+2y=8=2x+ty=4=>y=-2x+4

But, also equation of tangent at P(a, b) is:

4ax tby=8=y= %"a + % Since, tangents are perpendicular to each other.
“da_ =l _
= - 5 = b=2_8a
from (1) & (2)
2 2_ 2

; =+ = = =
we get: >a NEY: =>a T
Question354

The tangent to the parabola y2 = 4x at the point where it intersects the

circle x* + y2 = 5 in the first quadrant, passes through the point:
[April 08, 2019 (1I)]

Options:



Answer: C
Solution:

Solution:

To find intersection point of x> +y> =5 and y* = 4x, substitute y* = 4x in x> +y*> =5, we get
X H+4x-5=0=>x+5x—x—5=0

=2>x(x+5)—-1x+5)=0

~x=1,-5

Intersection pointin 1* quadrant be (1,2) .

Now, equation of tangent to y2 =4x at (1,2) is

yx2=2x+1)=>y=x+1

Sx—y+1=0..... (i)

Hence, ( é, Z) lies on (i)
4 4

Question355

If the normal to the ellipse 3x%+ 4y2 =12 at a point P on it is parallel to
the line, 2x +y = 4 and the tangent to the ellipse at P passes through Q
(4,4) then PQ is equal to :

[April 12, 2019 ()]

Options:

55
A ==

V61
B. =~

VIt
C. ==

V157

D. —

Answer: A

Solution:



Slope of tangent on the line 2x +y =4 at point P| is % Given ellipse is,

2 2
a4y =12 L+ L =
2?2 (\V3)
Let point P(2 cos 0, \3 sin 0)
- equation of tangent on the ellipse, at P is,

Xcos0+ Lsin0=1

2 \/E

Smyp =~ \/73c0t6

*» both the tangents are parallel =- \/2—§cot6 = %
=>tan9=—\/§=>9=n— §0r9=2n— g

Case-1: 0= 23—“ then point P(—l, %) and PQ = %E

Case-2:0= 53—“ then tangent does not pass through Q(4, 4)

Question356

An ellipse, with foci at (0,2) and (0,-2) and minor axis of length 4,
passes through which of the following points?
[April 12, 2019 (1I)]

Options:
A.(V2,2)
B. (2,V2)
C.(2,2\2)
D. (1,2\2)
Answer: A

Solution:



2 2

Let the equation of ellipse: =+ L =1

a~ b
Given that length of minor axisis 4 i.e. a=4
Also given be =2
va’=b(1-¢)=24=b"-4=b=2\2

2 2

Hence, equation of ellipse will be XZ+ % =1

=+(\2, 2) satisfies this equation.
- ellipse passes through (2, 2)

Question357

If the line x — 2y = 12 is tangent to the ellipse X—§+ Z—z =1 at the point

(3, _79) , then the length of the latus rectum of the ellipse is :
[April 10, 2019 ()]

Options:

A.9

B. 12\2

C.5

D. 83

Answer: A

Solution:

Solution:
. Xy B\
Equation of tangentto £ + L. =1 at (3, —~ —) is,
2 B2 D)
3x _ 9y _

PR

But given equation of tangent is, x —2y =12
3 -9 1 ( ,

n == ———= — | Oncomparing)
a> 2b%-(-2) 12

sa2=3x12and b’ = 2212

4




=a=6and b=3\3

2
Therefore, latus rectum = 2b°_ 2x27

=9
a 6

Question358

The tangent and normal to the ellipse 3x*+ 5y2 = 32 at the point P(2, 2)
meet the x -axis at Q and R, respectively. Then the area (in sq. units) of
the triangle PQR is:
[April 10, 2019 (ID)]

Options:

34
A. 15

B. 4
c. 16

68
D. 5

Answer: D

Solution:

Solution:

3x% | 5y
3IC+5vP =32 = 22 4+ 2
: Y 32 32



P(2.2)

/\/
/

Tangent on the ellipse at P is

3(2)X+ 5(2)y:1=> 3_X+ s_y:
32 32 16 16

~. co-ordinates of Q will be ( 16 0)

Now, normal at P is 32 32y _32_ 32

32) 52 3 5

- co-ordinates of R will be ( z )

Hence, area of APQR = —(PQ)(PR)

__\/136 \/@__

Question359

If the tangent to the parabola y2 = x at a point (a, B), (B> 0) is also a

tangent to the ellipse, X+ 2y2 =1, then a is equal to:
[April 09, 2019 (I1)]

Options:
A.\2-1
B.2\2 -1
C.2\2 +1

D.\o+1



Answer: D

Solution:

Solution:

Let tangent to parabola at point ( % - L) iSy=mx+ 1 and tangent to ellipse is,
4m 2m 4m

2, 1
y = mx \/m 3
Now, condition for common tangency,
Losqfmele L]

4m 16m> 2
=>16m'+8m°—1=0=>m’= _82\(/+2)T64
_ 882 _ V21
2(16) 4
D 1 _
o 4m’ 4\5—1 2+l
4
Question360

In an ellipse, with centre at the origin, if the difference of the lengths of
major axis and minor axis is 10 and one of the foci is at (0, 5\/3), then

the length of its latus rectum is:
[April 08, 2019 (IT)]

Options:
A. 10
B.5
C.8

D. 6

Answer: B

Solution:



Given that focus is (0, 5V3)= | b| > a|
Let b>a> 0 and foci is (0, +be)

va’ =b’ —b%e’ = b’ = b’ —a’
be={b>-a > b —a’=75....()
“2b—2a=10=>b—-a=5.... (i
From (i) and (ii)

b+a=15.... (iii)

On solving (ii) and (iii), we get
=>b=10,a=5

2
Now, length of latus rectum = 2% = =5

— |
o|o

Question361

Let P be the point of intersection of the common tangents to the

parabola y2 = 12x and hyperbola 8x” — y2 =8.IfS and S denote the
foci of the hyperbola where S lies on the positive x -axis then P divides

SS' in a ratio :
[April 12, 2019 (I)]

Options:
A.13: 11
B. 14: 13
C.5:4
D.2:1

Answer: C

Solution:

Solution:
Equation of tangent to y2 =12xisy=mx+ %

Equation of tangent to
2 2 -
XT_ %: lisy=mx+ \jm2—8

*+ parabola and hyperbola have common tangent.



w3 —i{mi-8> 2 =m’-38
m m>
Put m’=u
W-8u-9=0= u'-9u+u-9=0
=>@u+1)u-9=0
cu=m’>0>u=m’'=9=>m=1+3
~ equation of tangentis y=3x+1ory=-3x—1

=~ intersection point is P(— % 0).

2
e= \/1+%:>e= \/1+§:>e=3

q 1
-~ foci (£3,0)
S' S
» o »
(-3.0) 1, P (3.0)
3
341
SP_ "3 _10_5
' 1 8 4
SP 3 3
Question362

The equation of a common tangent to the curves, y2 =16x and xy = —4,
is :
[April 12, 2019 (II)]

Options:
A.x—y+4=0
B.x+y+4=0
C.x—2y+16=0
D.2x—y+2=0
Answer: A

Solution:



Solution:

Given curves, y2 =16x and xy = —4

Equation of tangent to the given parabola; y = mx + %

+ This is common tangent.

So, puty =mx + 4 in Xy = —4.
m

x(mx+ i) +4=0>mx+ iX+4=O
m m

D=0 1_62=16m=>m3=1=>m=1

m
equation of common tangentis y=x+4

Question363

If a directrix of a hyperbola centred at the origin and passing through
the point (4, —243) is 5x = 4V5 and its eccentricity is e, then :
[April 10, 2019 (I)]

Options:

A. 4e*—24e*+27=0
B.4e'—12¢*-27=0
C.4e"—24e*+35=0

D.4e*+8e°—35=0

Answer: C

Solution:

Solution:

~ directrix of a hyperbola is:
5x=4V5 = x = i_ﬁ a_ 4

V5 e 43



a
=0
@
22 _
Now, hyperbola = — l% = 1 passes through (4, —23)
a
Lo 12
) 22 B

2
a ac —a

2

2
[-.'ez=l+ b—:azez—aZsz]
a

47 4 3 2 2 a’
> | -— —=—— | =1=4e —4—3=(e—1)(—)

a2[1 ez—l] 4
4e

=>4(4e2—7)=(e2—1)( \/3)2

=de*—24e’+35=0

Question364

If Sx +9 = 0 is the directrix of the hyperbola 16x° — 9y2 = 144, then its
corresponding focus is :
[April 10, 2019 (IT)]

Options:

A. (5,0)
B. (— :, o)

C. ( :, 0)
D. (-5,0)

Answer: D



Solution:

Solution:

2 2
l6x*—9y*=144= X - Y =
6x~ — 9y BT
Then focus is S'(—ae, 0)

A A
Sl

< | >

(-3.10) (3.0)

2
a=3,b=4=>62=l+E=§ '.'e=\/1+b_]
9 9 92

- the focus S = (3— x % o) = (-5, 0)

Question365

2
X

If the line y = mx + 7V3 is normal to the hyperbola 5;— % =1, then a

value of m is:
[April 09, 2019 (I)]

Options:

A S

B. —



Answer: C

Solution:
Solution:
X2 2
Since, 1x+my+n=0is a normal to = - y_z =1,
a
then & b _ @+b)°
17 m? n’
but it is given that mx —y + 7v3 is normal to hyperbola
X_¥y_,
24 18
then 24_ 18 _ (4+18 2
m> (-1’ (73 V5
Question366

If the eccentricity of the standard hyperbola passing through the point
(4,6) is 2, then the equation of the tangent to the hyperbola at (4,6) is :
[April. 08, 2019 (IT)]

Options:
A.x—2y+8=0
B.2x—-3y+10=0
C.2x—y—2=0
D.3x—2y=0
Answer: C

Solution:

Solution:
Let equation of hyperbola be

2 yz
- =1....()
a> b’

b’ 2_ 2,2
e = I+ =5 =b"=a%(e"—1)
a



e=2=b"=3a... (i)
Equation (i) passes through (4,6) ,
16361 i)

2 2
a b
On solving (i) and (ii), we get
a’=4,b"=12

2 2
Now equation of hyperbola is XZ - i’—2 =1

Now equation of tangent to the hyperbola at (4,6) is

A @=1:>x— X=1:>2x—y=2
4 12 2

Question367

If a circle C, whose radius is 3, touches externally the circle,

x>+ y2 +2x — 4y — 4 = 0 at the point (2, 2), then the length of the
intercept cut by this circle ¢, on the x -axis is equal to
[Online April 16, 2018]

Options:

A5
B.2\3
C.3\2

D. 25

Answer: D
Solution:

Solution:

Given circle is:

X +y +2x—4y—4=0

=~ its centre is (-1,2) and radius is 3 units.
Let A =(x, y) be the centre of the circle C
s leasxes and Y 2-25y=2
So the centre of C is (5,2) and its radius is 3
=~ equation of centre C is:




x> +y* = 10x —4y +20 =0
=~ The length of the intercept it cuts on the x -axis

=2\jg2—c=2\/25—20=2\/§

Question368

A circle passes through the points (2,3) and (4,5) . If its centre lies on
the line, y —4x + 3 =0, then its radius is equal to
[Online April 15, 2018]

Options:
A5
B.1
C.\2

D.2

Answer: C
Solution:

Solution:

Equation of the line passing through the points (2,3) and (4,5) is
5-3

y—3 ( 4-2

Equation of the perpendicular line passing through the midpoint (3,4) isx+y—7=0 ... (ii)

..... (i) Lines (1) and (2) intersect at the center of the circle. So, the center of the circle is (3,4)

Therefore, the radius is

(%, —x, P+ (v, -y = 1@ =37 +(3-4) =2 units.

)X-2=>x—y+1=0 oo (i)

Question369

Two parabolas with a common vertex and with axes along x -axis and
y-axis, respectively, intersect each other in the first quadrant. if the
length of the latus rectum of each parabola is 3, then the equation of



the common tangent to the two parabolas is?
[Online April 15, 2018]

Options:

A 3(x+y)+4=0

B.82x+y)+3=0
C.4x+y)+3=0

D.x+2y+3=0

Answer: C

Solution:

Solution:
As origin is the only common point to x -axis and y-axis, so, origin is the common vertex

Let the equation of two of parabolas be y* = 4ax and x> = 4by

Now latus rectum of both parabolas =3 ~4a=4b=3=a=b= 3

4

-~ Two parabolas are y2 =3xand x* = 3y

Suppose y = mx + ¢ is the common tangent.

-'-y2 =3x = (mx+ c)2 =3x = mx*+ (2mec—3)x + ¢*=0

As, the tangent touches at one point only

So, b’ —4dac=0

=(2mc — 3)2 —4m*c? =0

=4m’c* +9 - 12mc —4m’c* =0
9 3 :

=>c= o R(I)

axt= 3y = Xt = 3(mx+c¢) = x> —3mx—3c=0

Again, b>—4ac=0

=9m’ —4(1)(=3c) =0

=9m’=—12c . . . (i)

Form (i) and (ii)

mi= 3¢ _ —_4( i)
3 3 \ 4m

>m’=-1=>m=-13c= _4—3

Hence, y=mx+c=—x-— %

>4(x+y)+3=0




Question370

The tangent to the circle C, : x* + y2 —2x—1 =0 at the point (2,1) cuts
off a chord of length 4 from a circle C, whose centre is (3,-2) . The

radius of C, is
[Online April 15, 2018]

Options:
A6
B.2
C.\2

D.3

Answer: A
Solution:

Solution:
Here, equation of tangent on C, at (2,1) is: 2x +y—(x+2)-1=0

Orx+y=3

If it cuts off the chord of the circle C, then the equation of the chord is:
x+ty=3

= distance of the chord from (3,-2) is :

- -
2
Also, length of the chord is 1 =4

- radius of C, =r= \/ ( %)2+d2

=@+ ()’ =6

Question371

Tangents drawn from the point (-8,0) to the parabola y2 = 8x touch the
parabola at P and Q. If F is the focus of the parabola, then the area of



the triangle PF Q (in sq. units) is equal to
[Online April 15, 2018]

Options:
A. 48
B. 32
C.24
D. 64

Answer: A
Solution:

Solution:

Equation of the chord of contact PQ is given by:

T=0o0rT =yy, —4(x+X,),

where (x;,y,) = (=8, 0)

~ Equation becomes: x =8

& Chord of contact is x =8

=~ Coordinates of point P and Q are (8,8) and (8,-8) and focus of the parabola is F (2, 0)

=~ Area of triangle PQF = % X (8 —2) % (8 +8)=48 sqg. units

Question372

If the length of the latus rectum of an ellipse is 4 units and the distance
between a focus and its nearest vertex on the major axis is % units,
then its eccentricity is?

[Online April 16, 2018]

Options:

1
A‘§

B.

Wb



1
9

1
D.§

Answer: D

Solution:

Solution:
Let for ellipse coordinates of focus and vertex are (ae, 0) and (a, 0) respectively.

= Distance between focus and vertex =a(1 —¢) = % (given)
3
2

=a’+ %—33_:3262 ()

=a-— = ac

Length of latus rectum = =— =4

=>b> =2a.... (i
b2

=
a
se?=1- 2 (from(ii))
a
2

REE (i)
Substituting the value of ¢ in eq. (i) we get;

=a’+ 2—3a=a2(1— Z)
4 a

9
—=>a= —
173

=~ from eq. (iii) we get;
1
9

o
O| oo

Question373

The locus of the point of intersection of the lines, \2x — y+ 42k =10

and V2kx + Ky — 4\2 = 0(k is any non-zero real parameter) is.
[Online April 16, 2018]



Options:
A. A hyperbola with length of its transverse axis 8\2

B. An ellipse with length of its major axis 8V2

1
3

C. An ellipse whose eccentricity is

D. A hyperbola whose eccentricity is V3

Answer: A
Solution:

Solution:
Here, lines are:
V2x—y+42k=0
=>\Vx+4\Vk=y... (i)
and \2kx +ky—4V2 =0 . . . (i)
Put the value of y from (i) in (ii) we get;
=2\Vkx +42(k* 1) =0
2
Ly — 2(11:k2)’y: 2@(}:1()

(75) -(3) -

=~ length of transverse axis
2a=2x4\2 =82

Hence, the locus is a hyperbola with length of its transverse axis equal to 8\2

Question374

Tangent and normal are drawn at P(16, 16) on the parabola y2 = 16x,
which intersect the axis of the parabola at A and B, respectively. If C is
the centre of the circle through the points P, A and B and 2CPB =0,

then a value of tan 0 is:
[2018]

Options:

A.2



B.3

4
C.g

1
D'E

Answer: A

Solution:

Solution:
Equation of tangent at P(16, 16) is given as:
Xx—2y+16=0

Slope of PC(m,) = g
Slope of PB(m,) = -2

B ﬂ+2
m, —m, 3
Hence, tan0 = ‘ =
I+m, -m, 1— 4.,
3
>tan0 =2
Question375

If the tangent at (1,7) to the curve X’ = y — 6 touches the circle
X +y2 +16x + 12y + ¢ = 0 then the value of c is :



[2018]
Options:
A. 185
B. 85
C.95

D. 195

Answer: C

Solution:

Solution:
Equation of tangent at (1,7) to x> = y—6is2x—y+5=0

2X—y+5=0

Now, perpendicular from centre

O(-8,-6)to2x—y+5=0

should be equal to radius of the circle

=>V5=v100—c = c=95

‘ _165_6” =64 136-C
5

=V5=v100—¢ = ¢ =95

Question376

Two sets A and B are as under :
A={(a,b)eRxR:|a—5|<land|b—-5|<1}

B ={(a,b) € RxR:4(a—6)"+9(b—5)* <36} Then
[2018]



Options:

A.AcCB

B. AN B = ¢ (an empty set)
C.neither Ac BnorBc A
D.BcCcA

Answer: A
Solution:

Solution:
A={(ab)ERxR:|a-5]|<l,|b-5]|<1}
Leta—5, =x,b—5=y
Set A contains all points inside x| <1, |y | <1
B={(a,b) ERxR:4(a—6)>+9B-5) <36}
Set B contains all points inside or on
=1 + Y _ 1

9

Y
A

> X

~(x1,£1) lies inside the ellipse.
Hence, A c B.

Question377

Tangents are drawn to the hyperbola 4x* - y2 = 36 at the points P and
Q. If these tangents intersect at the point T (0, 3) then the area (in sq.



units) of APT Q is:
[2018]

Options:
A. 543
B. 603
C.36Vs
D. 455
Answer: D

Solution:

Solution:

Here equation of hyperbola is
Xy

9 36
Now, PQ is the chord of contant

~ Equation of PQ is:

x0)_ y3)
9 36
>y=—12
Y
=y _,
9 36
N
X X
R
YF

APQT = %XTRXPQ
w P=(3V5,-12) ~TR=3+12=15

Area of APQT = % % 15 x 6\5 = 4555q. units



Question378

iz—2
z—1

The equation I m ( ) +1=0,z € C, z#1represents a part of a

circle having radius equal to :
[Online April 9, 2017]

Options:
A.2

B. 1

3
C. 3

1
D'E

Answer: C

Solution:

Solution:

Letz=x+y

Im[( iXx—y—2 )( X—(y—l)i) ] 1120
x+(y—1i x—(y— i

On solving, we get:

2X2+2y2—y—l=0

>x+y —1/2y-1/2=0

1)2: 2

4 16

=>x> + (y—

= r=

AW

Question379

A line drawn through the point P(4, 7) cuts the circle x>+ y2 =9 at the
points A and B. Then PA - PB is equal to



[Online April 9, 2017]
Options:

A.53

B. 56

C.74

D. 65

Answer: B

Solution:

Solution:

P4,7). Here, x=4,y=7
x—y=-3

- PAXPB=PT?

Also; PT = \jx2+y2—(x—y)2
=PT =V16+49-9 =56
=PT2=56..PAxPB=56

Question380

The two adjacent sides of a cyclic quadrilateral are 2 and 5 and the

angle between them is 60°. If the area of the quadrilateral is 4V3, then

the perimeter of the quadrilateral is :
[Online April 9, 2017]

Options:
A. 125
B.13.2
C. 12

D. 13



Answer: C
Solution:

Solution:

9
(\

a2+b—c° °
Here; cos6 = ————— and 0 =60
2ab
o 4+25-¢7
=cos60° = 1122 €
c0s 225
=10=29—¢?
=c2=19
=c=119
2,2 2
also; cos 0 = b ¢ gng0=120°
2ab
L_1l_a+b’-19
2 2ab

=a’+b’—19=—ab
=>a2+b2+ab= 19
~Area = 1 x2x5gin60+ %absin120°=4\/§

=2a=2,b=3
Perimeter = Sum of all sides =2+5+2+3=12

Question381



Let z € C, the set of complex numbers. Then the equation,
22z+3i|—|z—1i| =0 represents :
[Online April 8, 2017]

Options:

A. a circle with radius %'

B. a circle with diameter 13—0.

C. an ellipse with length of major axis %6.

D. an ellipse with length of minor axis %6

Answer: A

Solution:

Solution:
Letz=x+iy=22|x+i(y+3)= | x+i(y— 1)l
= 20X+ (y+37 =\ +(y— 1)
24 +H4(y+3) =x"+(y— 1)
= 3x’ =y -2y+1-4y*—24y-36
=3x>+ 3y2+26y+ 35 =0 (which is a circle)
26, 35

2 2
S 4+y 4+ Dy+ 2=
XY T EYT 3

Question382

If a point P has co-ordinates (0,-2) and Q is any point on the circle,

x>+ y2 —5x—y+5=0, then the maximum value of (PQ)2 is ¢
[Online April 8, 2017]

Options:



25+

A. 3

B.14+5V3

47+ 10V6

C. >

D.8+5V3
Answer: B

Solution:

Solution:
Given that x> +y*~5x—y+5=0
= (x—5/2)- 24_5+(y—1/2)2—1/4=0
= (x—5/2+(y—1/2*=3/2
2 _ 2
on circle [QE (5/2+\/3/2cosQ, %+\/3/2 sinQ)] = PQ2= ( %+\/3/200SQ) + ( §+\/3/2 sinQ)

= PQ2= %Jr %+5V3/2(cosQ+sinQ)
=14+ 53 /2(cos Q +sin Q)

~ Maximum value of PQ2

=14+5V3/2 x\2 = 14+5V3

Question383

If two parallel chords of a circle, having diameter 4 units, lie on the

opposite sides of the centre and subtend angles cos_l( %) and sec_1(7)

at the centre respectively, then the distance between these chords, is :
[Online April 8, 2017]

Options:
4

A. N

B.

Silee



Answer: B
Solution:

Solution:

Since cos20 = 1/7=>20052Q—1= 1/7
= 2c0s’0=8/7

= cos’0=4/7
2 4
= g= 2
cos 7
2 2
= cos Q= =
MR
Also, secz(p=7= +=7
2cos @ — 1
~cofp-1= 1 =2c05%p— E-cosg- L
7 7 V7
4 4 8
P.P,=rcosO+rcosp= —+ —= —
e W W W
Question384

If y = mx + c is the normal at a point on the parabola y2 = 8x whose

focal distance is 8 units, then |c| is equal to :
[Online April 9, 2017]

Options:



A.2\3
B. 83
C.10V3

D. 16\3

Answer: C

Solution:

Solution:

c=-29m-9m’a=2

Given (at’ —a)* + 4a’t> = 64

=> (at+1))=38

> t?+1=4

> =3

=> =13

~e=2at@+t)=2V3
e =103

Question385

If the common tangents to the parabola, X' = 4y and the circle,

x>+ y2 = 4 intersect at the point P, then the distance of P from the
origin, is :
[Online April 8, 2017]

Options:
A.\2+1
B.2(3+21\2)
C.2(\V2 +1)

D.3+2\2



Answer: C

Solution:
Solution:
}r
Fa
/ i
X =7 X
5
, Fad
v

Tangent to x* +y* =4 is
y=mx£211+m’

Also, x2=4y

2= 4mx + 811 +m> or x> = 4mx — 8\ + m’
ForD=0

we have; 16m>+4.8\1+m? =0
Sm>+211+m?=0

> m=-2{1+m’ > m'=4+4m’

= m'—-4m’-4=0

2_ 4+N16+16
>m = —————

2

=m’= 4+42
2

=>m’=2+2\2

Question386

The eccentricity of an ellipse having centre at the origin, axes along the
co-ordinate axes and passing through the points (4,-1) and (-2,2) is :
[Online April 9, 2017]

Options:

1
A‘E



C.

D.

Answer: C
Solution:

Solution:

Centre at (0,0)
XY
a> b’
at point (4,-1)
16, 1 _,
a® b’
=>16b°+a’=a’b’ . .. . (i)
at point (-2,2)

et

a~ b
=4b>+4a’=a’b” . . . . (ii)
=16b°+a’ = 4a’ +4b>
From equations (1) and (ii)
=3a’=12b> = a” = 4b’
b>=a’(1—¢?)

D¢ =23e= —
©T 3 2

Question387

Consider an ellipse, whose centre is at the origin and its major axis is
along the x -axis. If its eccentricity is % and the distance between its

foci is 6, then the area (in sq. units) of the quadrilateral inscribed in
the ellipse, with the vertices as the vertices of the ellipse, is :
[Online April 8, 2017]

Options:



A.8

B. 32
C. 80
D. 40

Answer: D

Solution:

Solution:
e=3/5&2ae=6=>a=>5
vb’ =a’(1—¢)
=b%=25(1-9/25)

[

=>b=4
-~ area of required quadrilateral
=4(1/2ab) =2ab =40

Question388

The locus of the point of intersection of the straight lines,
tx—2y—-3t=0

x— 2ty +3 =0(t € R), is:

[Online April 8, 2017]

Options:



A. an ellipse with eccentricity \/%

B. an ellipse with the length of major axis 6

C. a hyperbola with eccentricity V5

D. a hyperbola with the length of conjugate axis 3
Answer: D

Solution:

Solution:
Here, tx —2y —3t=0&x— 2ty +3 =0
On solving, we get;

y= 6t _ 3t &X=3t+3
2w-2 -1 -1

Putt=tan0

~X=—-3sec20

2y = 3(—tan2 0)

»sec’20 — tan’20 = 1
2 2
X _ Y -
9 9/4
which represents a hyperbola
2’ =9 &b =9/4
9/4 1 \5
2

MT -A)=6:e>=1+ 2ZLT=1+ Loe=
(T-A)=6e . ik

Question389

A hyperbola passes through the point P(\2, \3) and has foci at (£2,0) .

Then the tangent to this hyperbola at P also passes through the point :
[2017]

Options:
A, (—V2,-\3)
B. (3V2,2V3)

C. (2V2, 3\3)



D. (\3,2)

Answer: C
Solution:

Solution:

2 2
Equation of hyperbolais = - £ =1

y
a> b
fociis (£2,0) = ae=+2 = a’e’ =
Since b* = a’(e* — 1)

b =a’e’-a> ~a’+b’=4.... (i)
Hyperbola passes through (2, V3)
W2 %:1....(“)

3
12

4

2
a
2

5 =1 [from (i)]
4—b
>b'+b-12=0
=(b*—3)(b>+4)=0
>b =3

b’ =—4 (Not possible)

Forb’ =3
5 2 y2
1. XY o
=a 1 3

Equation of tangent is

2x By _ i

13

Clearly (2V2, 3V3) satisfies it.

Question390

The radius of a circle, having minimum area, which touches the curve

y=4—x2 and the lines, y = | x| is :
[2017]

Options:
A.4(\2 + 1)

B.2(\2 +1)



C.2(V2-1)
D.4(\2 - 1)

E. None of above
Answer: E

Solution:

Solution:

(Let the equation of circle be
X'+ (y =k =1’

It touches x—y =0

=>k=r\2
=~ Equation of circle becomes
2

R
It touches y =4 —x* as well
=~ Solving the two equations
k2
2

2 k _
= ly —yQk+1)+ ?+4—0

= 4-y+(y-k’=

[\



It will give equal roots ~D =0
2
= (2k+1)2=4( k?+4)
= 2k°+4k—15=0
—2+\34
2 . —
o k2434

2 20

Which is not matching with any of the option given here.

= k=

Question391

2
27
axes at A and B, and O is the origin, then the minimum area (in sq.
units) of the triangle OAB is:

[Online April 9, 2016]

2
If the tangent at a point on the ellipse 3>+ % =1 meets the coordinate

Options:

A.3\3

B.

\SJ e

C.9

9
D.@

Answer: C

Solution:

Solution:
Equation of tangent to ellipse
%coseJr \%SmGZ 1
Area bounded by line and co-ordinate axis
_1 V271 3 _ 9
2 cos® sin® sin26
A = will be minimum when sin260 =1
A . =9

m




Question392

The eccentricity of the hyperbola whose length of the latus rectum is
equal to 8 and the length of its conjugate axis is equal to half of the
distance between its foci, is:

[2016]

Options:

A.

i

B.\3

4
C.§

"3
Answer: A

Solution:

Solution:

2
2" _ g and2b= L(2ae)
a 2

=4b’ =a%e’ = 48.2(62 -1)= a’e’

=3e’=4e= 2

V3

Question393

A hyperbola whose transverse axis is along the major axis of the conic,
3t % =4 and has vertices at the foci of this conic. If the eccentricity
of the hyperbola is %, then which of the following points does NOT lie



on it?
[Online April 10, 2016]

Options:

A. (V5,242)
B. (0,2)

C. (5,2V3)
D. (\10, 23)

Answer: C

Solution:

2 2

12 16

e=\/1—2=l
16 2

Foci (0,2) & (0, -2)

So, transverse axis of hyperbola =2b=4=b=2
2_ 42,2

a°=1%"— 1)

:>a2=4(9—1)
4

>a’=5
~ It's equation is
2 2

X
5 4
The point (5, 213) does not satisfy the above equation.

Question394

Let a and b respectively be the semi transverse and semi conjugate
axes of a hyperbola whose eccentricity satisfies the equation

9¢’—18¢ +5=10. If S(5, 0) is a focus and 5x =9 is the corresponding

directrix of this hyperbola, then a’— b’ is equal to :
[Online April 9, 2016]



Options:
A. -7
B.-5
C.5
D.7

Answer: A

Solution:

Solution:

S(5, 0) is focus =ae =5 (focus)
= 35 3a_ directr]
X= 7 = . 5(dlrectrlx)
(a) & (b)=>a>=9 (a)

@= @)= 3

b =a’e?-1)=b'=16
a’—b’=9-16=-7

(@)

(b)

Question395

If one of the diameters of the circle, given by the equation,

x>+ y2 —4x+6y—12 =0, is a chord of a circle S, whose centre is at
(—3, 2), then the radius of S is:
[2016]

Options:
A.5

B. 10
C.5V2

D.5V3



Answer: D
Solution:

Solution:

Given, centre of S is O(—3, 2) and centre of given circle is A(2, —3) and radius is 5.
OA =52

Also AB = 5(+AB = radius of the given circle)

Using pythagoras theorem in AOAB

r= 5\5

Question396

Equation of the tangent to the circle, at the point (1,-1) whose centre is
the point of intersection of the straight lines x—y=1 and 2x+y =3 is:
[Online April 10, 2016]

Options:
A.x+4y+3=0
B.3x—-y—4=0
C.x—3y—4=0
D.4x+y—-3=0
Answer: A

Solution:



Solution:
Point of intersection of lines

. 4 1
—y=1 and 2x+y=3 (—,—)
X—y and 2x+y 1S 33
1, 4
Slope of OP = 3 2—224
4, 1
3 3
Slope of tangent =— %

Equation of tangenty +1=— ‘l‘(x— 1)

4y +4=—x+1
xt4y+3=0

(1.-1)P

Question397

A circle passes through (-2,4) and touches the y-axis at (0,2) . Which
one of the following equations can represent a diameter of this circle ?
[Online April 9, 2016]

Options:
A.2x—3y+10=0
B.3x+4y—-3=0
C.4x+5y—-6=0
D.5x+2y+4=0
Answer: A

Solution:



=B (0. 2)
X % » X
O

'r

%
EF = perpendicular bisector of chord AB
BG = perpendicular to y -axis
Here C = centre of the circle
mid-point of chord AB, D = (-1, 3) slope of AB = _42_—_20 =-1
~ EF LAB

Slope of EF =1

Equationof EF,y—-3=1(x+1)...(i)
= y=x+4
Equation of BG
y=2...(ii)
From equations (i) and (ii)
x=—2,y=2

since C be the point of intersection of EF and BG, therefore centre, C = (-2, 2)
Now coordinates of centre C satisfy the equation 2x —3y+10=0
Hence 2x — 3y + 10 = 0 is the equation of the diameter

Question398

Let P be the point on the parabola, y2 = 8x which is at a minimum

distance from the centre C of the circle, x>+ (y+ 6)2 = 1. Then the

equation of the circle, passing through C and having its centre at P is:
[2016]



Options:

A Xy 2+2y-24=0

B.x*+y*—4x+9y+18=0
C.x°+y* —4x+8y+12=0
D.x*+y’ —x+4y—12=0
Answer: C
Solution:

Solution:

Minimum distance = perpendicular distance E q" of normal at p(2t2, 4t)
y = —tx +4t+ 2t

It passes through C(0, —6)

£4+2t+3=0=>t=—1

P2t 4t)

c

Centre of new circle =P(2t%, 4t) = P(2, —4)

Radius =PC = {(2-0) + (-4 +6)’ =2\2
Equation of circle is :

(x=2)+(y+4) = (2\2)’

=>x+y*—4x+8y+12=0

Question399



P and Q are two distinct points on the parabola, y2 = 4x with
parameters t and t, respectively. If the normal at P passes through Q,

the minimum value of tl2 is:
[Online April 10, 2016]

Options:
A. 8

B.4

C.6

D.2
Answer: A

Solution:

Solution:

£+ %22\/ 2.4 _y

t

Minimum value of t12 =8

Question400

Locus of the image of the point (2,3) in the line
2x—3y+4)+k(x—2y+3)=0,keE R,isa:
[2015]

Options:
A. circle of radius \5 )

B. circle of radius \/5 )



C. straight line parallel to x -axis
D. straight line parallel to y-axis

Answer: A

Solution:

Intersection point of 2x —3y+4=0and x—2y+3=0is (1,2)
A2, 3)

(1,2)

B(c, B)

Let image of A(2, 3) is B(a, pB)

Since, P is the fixed point for given family of lines So, PB =PA
(a—1)*+P-27=2-1Y+(3-2)

(a—1)P2+B-27>=1+1=2

(x= 1)+ (y-2)" = (2’

Compare with

(x—a)’ +(y—b)’ =1’

Therefore, given locus is a circle with centre (1,2) and radius V2.




Question401

The number of common tangents to the circles X+ y2 —4x—6x—-12=0

and x2+y2+6x+18y+26 =0, is:
[2015]

Options:
A.3
B. 4
C.1
D.2

Answer: A

Solution:

Xty —4x—6y—12=0. .. (i)
Centre, C, = (2, 3)

Radius, r, = 5 units

X2 +y?+6x+18y+26=0. . . (i)
Centre, C, = (-3, -9)
Radius, r, = 8 units

C,C,= {(2+3)+(3+9) = 13 units
r,+r,=5+8=13

~C,C, =1, +r,

Therefore there are three common tangents.




Question402

If the incentre of an equilateral triangle is (1,1) and the equation of its
one side is 3x + 4y + 3 = 0, then the equation of the circumcircle of this
triangle is :

[Online April 11, 2015]

Options:

2,2 _
A X" +y —2x—2y—14=0
B.X2+y2—2x—2y—2=0

2, .2 _
C.x"+y —2x—2y+2=0
D.X2+y2—2x—2y—7=0
Answer: A

Solution:

Solution:

Hint: Note that for an equilateral triangle, circumcentre and incentre coincide. So, circumcentre is
1_ 2 o

7T R This gives R =4.

Now, we have the centre and the radius of the circumcentre. Using these find the equation of the

circumcircle of this triangle.

Complete Step-by-step answer:

In this question, we are given that the incentre of an equilateral triangle is (1, 1) and the equation of its

one sideis 3x+4y+3=0

Using this information, we need to find the equation of the circumcircle of this triangle.

First, let us define the incentre and circumcentre.

The incentre of a triangle may be equivalently defined as the point where the internal angle bisectors

of the triangle cross, as the point equidistant from the triangle's sides, and as the centre point of the

inscribed circle of the triangle.

The circumcentre of a triangle is defined as the point where the perpendicular bisectors of the sides of

that particular triangle intersect. In other words, the point of concurrency of the bisector of the sides of

a triangle is called the circumcentre.

We know that, for an equilateral triangle, circumcentre and incentre coincide.

Using this property, the circumcentre of the given triangle is (1, 1).

In the shown figure, R is the circumradius of the triangle.

r is the inradius of the triangle.

(1, 1). Find the inradius. Use this and the figure to get the expression sin 30" =



The shown angle is 30°.

R L
1
30
Now, the inradius, r is the distance of (1, 1) from the line 3x +4y+3=0
. + . +
So, inradius, r = B-1+4-1 3|=2
132+ 42
Now, sin 30° = 1_1
2 R
. o 1_ 2
30 ===
s > R
R=4

Hence, the circumradius, R =4 units.

Now, we know that general equation of circle is: x>+ y2 +2gx +2fy+c =0 with centre at (—g, —f) and
radius = \jg2+f2—c

Now the circumcircle has its centre at (1, 1) and has the radius R = 4 units. We will substitute these

values in the general equation above. So, the equation of the circumcircle is:
2, .2 _

Xty —2x—2y—14=0

So, option (b) is correct.

Note: It is important to know the following: the incentre of a triangle may be equivalently defined as the

point where the internal angle bisectors of the triangle cross and that for an equilateral triangle,
circumcentre and incentre coincide.

Question403

If a circle passing through the point (-1,0) touches y-axis at (0, 2), then
the length of the chord of the circle along the x-axis is:
[Online April 11, 2015]

Options:
3
A. 5

B.3



5
C. 3
D.5

Answer: B

Solution:

Solution:
Let 'h' be the radius of the circle and since circle touches y-axis at (0,2) therefore centre = (h, 2)

(—1. 01

Now, eqn of circle is
(h+1)*+2*=h?
=2h+5=0
heo 3

2

From the figure, it is clear that AB is the chord along x -axis
~AB=2(AM)=2 \/ %—4 =2( %) -3

Question404

Let the tangents drawn to the circle, X+ y2 =16 from the point P(0, h)
meet the x -axis at point A and B. If the area of AAPB is minimum,

then h is equal to :
[Online April 10, 2015]

Options:

A. 4\



B. 33
C.3\2

D. 4\3

Answer: A

Solution:

Solution:

16 _ 32
sinOcos® sin20

least value sin20=1; 0 =45°

So, h= 4 =4\
sin 45

! \
)
// :
)
Q

Area =0OP xOB =

A

Questiond405

If y +3x = 0 is the equation of a chord of the circle, x>+ y2 —-30x=0,

then the equation of the circle with this chord as diameter is :
[Online April 10, 2015]

Options:



A X +y +3x+9y =0
B. x2+y2+3x—9y=0
C.x*+y*=3x-9y =0
D.x*+y*=3x+9y =0
Answer: D
Solution:

Solution:

Given that y + 3x = 0 is the equation of a chord of the circle then
y==3x...(i)

(x)+(-3x)*~30x =0

10x* —30x =0

10x(x—3)=0x=0,y=0

so the equation of the circle is

x=3)x-0)+(y+9)(y—-0)=0

X2—3x+y2+9y=0

X2+y2—3x+9y=0

Question406

The largest value of r for which the region represented by the set

{w € C|®—4—i|<r}is contained in the region represented by the set
(ze /|z—1|=<Zz+i|),is equal to:

[Online April 10, 2015]

Options:
A 2\2
2

B.2\2

C. 3\

2

D.V17



Answer: A
Solution:

Solution:
Radius

(0.0)

(0.-1)

Question407

Let O be the vertex and Q be any point on the parabola, X = 8y. If the
point P divides the line segment OQ internally in the ratio 1 : 3, then

locus of P is :
[2015]

Options:



Answer: B
Solution:

Solution:
Let P(h, k) divides OQ in the ratio 1: 3

Let any point Q on x> = 8y is (4t, 2t2)

Then by section formula

2
= k= Eandh=t

= 2k=h’
Required locus of P is x> = 2y

Question408

Let PQ be a double ordinate of the parabola, y2 = —4x, where P lies in
the second quadrant. If R divides PQ in the ratio 2: 1 then the locus of
Ris:

[Online April 11, 2015]

Options:

A. 3y2 =—2x
B. 3y2 = 2Xx
C. 9y* = 4x

D. 9y* = —4x



Answer: D
Solution:

Solution:
Let P(—atlz, 2at)), Q(—atlz, —2at) and R(h, k) By using section formula, we have
—2at,

3

h=-at’ k=

= 2at1
3

=3k =—2at

= 9k’ =4a’t,” = 4a(-h)
= 9k’ =—4ah

= 9k*=—4h = 9y’ = —4x

Question409

The area (in sq. units) of the quadrilateral formed by the tangents at
the end points of the latera recta to the ellipse

SR A .
3"‘ ?—l,ls.

[2015]
Options:
27
A. 5
B. 27
27
C. 7

D. 18

Answer: B

Solution:



The end point of latus rectum of ellipse

2 2 2
+ y_2 =1 in first quadrant is (ae, %) and the tangent at this point intersects x -axis at (
b

o |

L ,O) and
a
y -axis at (0, a).
X2 2
The given ellipseis -+ y? =1

Thena2=9,b2=5

5_2
se=\1-== =
© \/ 9 3

=~ End point of latus rectum in first quadrant is L(2, 5/3)
Equation of tangent at L is %X + §= 1

[ It meets x -axis at A(9/2, 0) and y -axis at B(0, 3)]

1.9 27

A fAOAB= —x =x3= =—

rea o 755 1
¥

By symmetry area of quadrilateral

=4 x(Area AOAB) =4x 24—7 =27 sq. units

Question410

If the distance between the foci of an ellipse is half the length of its
latus rectum, then the eccentricity of the ellipse is:
[Online April 11, 2015]

Options:

2\2 -1
A. 5




Answer: B

Solution:

Solution:

Focus of an ellipse is given as (tae, 0) Distance between them = 2ae
2

According to the question, 2ae = %

=2a’e=b"=a’(l - ¢’
=2e=1-e’=(+1)’=22e=2-1

Question411

An ellipse passes through the foci of the hyperbola, 9x’ — 4y2 =36 and
its major and minor axes lie along the transverse and conjugate axes of
the hyperbola respectively. If the product of eccentricities of the two
conics is %, then which of the following points does not lie on the
ellipse?

[Online April 10, 2015]

Options:

A. ( \/?%)

B.(@\/E)

2 2

17 V3
C. ( V13, 7)



Answer: C

Solution:

Solution:
Equation of hyperbola is
2 2

X 'y _

4 9

lts Foci = (+V13,0) e= @
If e, be the eccentricity of the ellipse, then
e, X \/E = l o> e, = L
T2 2T,
Equation of ellipse is
2 2
L+ L=
a b L
Since ellipse passes through the foci (+V13, 0) of the hyperbola, therefore
a’=13
Now 1a”— b’ = ae,
~13-b=1
>b’ =12
Hence, equation of ellipse is
2 2
13 12
Now putting the coordinate of the point ( \/%_3 \/73) in the equation of the ellipse, we get
13 , 3 _
4x13 4x12
1 1 L
— 4 — =
= T 1, which is not true,
Question412

Let C be the circle with centre at (1,1) and radius = 1. If T is the circle
centred at (0, y), passing through origin and touching the circle C

externally, then the radius of T is equal to
[2014]

Options:



1
2

1
"4

V3
e

3

D.2

Answer: B

Solution:

Solution:

Equation of circle

C=(x-1)’+@y-17>=1

Radius of T = |y| T touches C externally therefore,
Distance between the centres = sum of their radii

=017 +(y—1)> = 1+y|
= 0-1)’+@y-1)7=1+]|y])’
> 1+y’+1-2y=1+y*+2|y|2]y| =1-2y

Ify>0then2y=1-2y=y= %

If y<0then -2y =1-2y = 0=1 (not possible)

N |
Y7 %

Question413

The equation of circle described on the chord 3x +y +5 = 0 of the
. 2, 2 _ . .
circle x”+y” =16 as diameter is:



[Online April 19, 2014]
Options:

A X +Hy +3x+y—11=0
B. x> +y*+3x+y+1=0

C. X2+y2+3x+y—220
D.x*+y*+3x+y—22=0
Answer: A

Solution:

Solution:
Given circle is x> +y*~16=0
Eqn of chord say AB of given circle is
3x+y+5=0
Equation of required circle is
X +y? =16 +A3x+y+5)=0
=>x +y*+(BUx+ M)y +5L—16=0
=31 —A
Centre C = ( —=, —).
' 2 2
If line AB is the diameter of circle (1), then
c( 3 ‘77“) will lie on line AB.
i.e.3( _—37‘) +( __7‘) +5=0
2 2

== 97‘2_7“+5=0=>x=1

Hence, required eqgn of circle is
X2+y2+3x+y+5— 16=0
:>x2+y2+3x+y— 11=0

Questiond414

For the two circles x* + y2 =16 and x" + y2 — 2y =0, there is/are
[Online April 12, 2014]

Options:



A. one pair of common tangents
B. two pair of common tangents
C. three pair of common tangents
D. no common tangent

Answer: D

Solution:

Solution:

Let, x> +y° = 16 or x> +y> = 4>

radius of circle r, = 4, centre C (0, 0)

we have, x2+y2—2y= 0

=>x2 (Y -2y+1)—1=0o0rx’+(y—1)*=1?
Radius 1, centre C,(0, 1)

IC,C,l=1

]rz—rl\Z |4—1] =3

C,Cyl< 1y =1y

Questiond415

The set of all real values of A for which exactly two common tangents
can be drawn to the circles x* + y2 —4x—4y+6 =0 and

x> +y>—10x — 10y + A = 0 is the interval:
[Online April 11, 2014]

Options:

A. (12,32)
B. (18,42)
C. (12,24)
D. (18,48)

Answer: B



Solution:

Solution:
The equations of the circles are

x2+y2— 10x—10y+A=0

and x> +y>—4x—4y+6=0 ...(2)

C, = centre of (1) =(5, 5)

C, = centre of (2) = (2, 2)

d = distance between centres
=C,C,=V9+9=118

r,=V50-A, 1, =2

For exactly two common tangents we have
r,—1,<CC, <r +r,
=501 —V2 <3V2 <V50— A +\2
=>V50 -2 —V2 <3V2 or3W2 <V50—p +V2
=50 -1 <4\2 or 242 < V50—
=50-A<320r8<50—A1

=>A>180rA<42
Required interval is (18,42)

Question416

If the point (1,4) lies inside the circle X+ y2 —6x—10y + P = 0 and the
circle does not touch or intersect the coordinate axes, then the set of all

possible values of P is the interval:
[Online April 9, 2014]

Options:
A. (0,25)
B. (25,39)
C. (9,25)
D. (25,29)
Answer: D

Solution:



Solution:

Y

> X

The equation of circle is

x> +y*—6x— 10y +P=0... (i)

(x=3)"+(y—3)"=(34-P)’

Centre (3,5) and radius T=\34_p

If circle does not touch or intersect the x -axis then radius x <y - coordiante of centre C or V34 —P <5
=34-P<25

=>P>9

Also if the circle does not touch or intersect x -axis the radius r < x -coordinate of centre C. or

V34— p<3=34-P<9=P>25 .. (iii)

If the point (1,4) is inside the circle, then its distance from centre C <r

. or

(G- 12 +(5-4 <3P
=5<34-K

SP<29 .. (iv)

Now all the conditions (ii), (iii) and (iv) are satisfied if 25 <P <29 which is required value of P.

Question417

- 14011
Let a and be any two numbers satisfying > + it

Then, the foot of perpendicular from the origin on the variable line,
§+ % =1, lies on:

[Online April 9, 2014]
Options:
A. a hyperbola with each semi-axis = V2

B. a hyperbola with each semi-axis =2



C. a circle of radius =2
D. a circle of radius =2
Answer: C

Solution:

Solution:
Let the foot of the perpendicular from (0,0) on the

variable line §+ %: Lis (x,>y,)
Hence, perpendicular distance of the variable line

§+ % = 1 from the point O(0, 0) = OA

1

2 2 1 1
= 4=x,"1y, '.°;+ k? 2

which is equation of a circle with radius 2 .

Hence (x,, y,) i.e., the foot of the perpendicular from the point (0,0) to the variable line X+ X=1islies

X
a b
on a circle with radius =2

Question418

The slope of the line touching both the parabolas y2 =4x and x* = —32y
is
[2014]

Options:

1
A.g

2
B.g

N —

N W



Answer: C
Solution:

Solution:
Given parabolas are

vi=4x....(1)
X =-32y....(2)
Let m be slope of common tangent Equation of tangent of parabola (1)

Equation of tangent of parabola (2)
y=mx+8m” ..... (i)
(i) and (ii) are identical

1 o2 3_ 1 _1
= —= 8m” > m g =>m 3
ALTERNATIVEMETHOD:
Let tangent to y* = 4x be y = mx + nil

Since this is also tangent to x> = —32y

x2=—32(mx+ l)

m

>x+32mx + 32 =0
m

Now, D=0
(27 -4 2)
m

3 4 1
5>m = — S>m= -
m=3pTmm 3

Question419

A chord is drawn through the focus of the parabola y2 = 6x such that

its distance from the vertex of this parabola is 5 then its slope can

29
be:
[Online April 19, 2014]

Options:

V5

A3



w
| Sy

Gl

D.

= D

Answer: A
Solution:

Solution:

Equation of parabola, y2 = 6x

:>y2 =4x %x

3
“F - ( 3 o)
OCus 3

Let equation of chord passing through focus be
ax+tby+c=0 ...(1)

Since chord is passing through ( 3 0)

2,
~ Putx = %,yzo in eqgn (1), we get %aJrc:O
3
=—Za..(2
=3¢ 2a...( ) )
distance of chord from origin is \/75 \/z_g
_| a(@)+b0)+c| _ c
Va® + b’ 2>+
5. ¢
4 22+p’
a2+ b= %Cz




Question420

Two tangents are drawn from a point (-2,-1) to the curve, y2 =4x. If a

is the angle between them, then |tan ¢| is equal to:
[Online April 12, 2014]

Options:

1
A.§

1
B.\/—§

C.\3

D.3

Answer: D
Solution:

Solution:

The locus of the point of intersection of tangents to the parabola y2 = 4ax inclined at an angle a to each
other is

tanza(x + a)2 = y2 —4ax

Given equation of Parabola y* = 4x{a =1}

Point of intersection (-2,-1)

tan’a(—2+ 1)> = (1> —4x 1 x (-2)

=tan’0.= 9

=tano =+£3

= |tana| =3

Questiond421

Let L, be the length of the common chord of the curves X+ y2 =9 and

y2 = 8x, and L, be the length of the latus rectum of y2 = 8x, then:
[Online April 11, 2014]

Options:



AL >L,

C.L <L,

1:\/5

2

D.

t“|t‘*

Answer: C
Solution:

Solution:

[

I
&

We have x*+ (8x) =9

X +9x—x-9=0

X(x+9)—1x+9)=0

(x+9)(x—1)=0

x=-9,1

forx=1,y=+2\2x =+22

L, = Length of AB= \/(2\/§+ 2V +(1-1)° =4\2
L, = Length of latus rectum =4a=4x2=38

L, <L,

Questiond422

The locus of the foot of perpendicular drawn from the centre of the

ellipse x>+ 3y2 = 6 on any tangent to it is
[2014]

Options:



A (X +y) = 6x"+2y°
B. (x2 + y2)2 = 6x" — 2y2
C. (x*—yY)" = 6x>+2y”
D. (x2 — y2)2 = 6x° — 2y2
Answer: A

Solution:

Solution:

Given equation of ellipse can be written as

2 2
X_+y:1

6 2
=a’=6,b"=2
Now, equation of any variable tangent is
y=mx=* \jazm2+b2 )
where m is slope of the tangent
So, equation of perpendicular line drawn from centre to tangent is

y= _EX ()
Eliminating m, we get

(x4 n y4 i 2X2y2) 22+ bzyz
= (X2 + y2)2 _ a2x2 +b2y2

= (X2 + yz)2 = 6X2 + 2y2

Question423

A stair-case of length 1 rests against a vertical wall and a floor of a
room. Let P be a point on the stair-case, nearer to its end on the wall,
that divides its length in the ratio 1: 2 . If the stair-case begins to slide
on the floor, then the locus of P is:

[Online April 11, 2014]

Options:

A. an ellipse of eccentricity %



B. an ellipse of eccentricity \/73

C. a circle of radius %

D. a circle of radius \/731
Answer: B
Solution:

Solution:
Let point A(a, 0) is on x -axis and B(0, b) is on y -axis.

> X
Ala. 0)

Let P(h, k) divides AB in the ratio 1: 2 . So, by section formula
he 20)+1@) _ a

1+2 3
ke 20)+1(0) _ 2b

3 3
=a=3hand b= 32—k
Now, a*+b” =12
2

=9h+ % ~12

2 2
h n k
(1_)2 (£)2
3 3

> —_
NOWe=\/1—<1_xi)= 1- =\/§
9 4?2

=

Thus, required locus of P is an ellipse with eccentricity \/75




Question424

If OB is the semi-minor axis of an ellipse, F , and F , are its foci and
the angle between F | B and F ,B is a right angle, then the square of the

eccentricity of the ellipse is:
[Online April 9, 2014]

Options:

B L
Cc. 1

D.

e e

Answer: A
Solution:

Solution:
2 2

Let %+ ;Lz =1 be the equation of ellipse.
a

Given that F B and F ,B are perpendicular to each other. Slope of F Bx slope of F B =1

(=o7s) ()

B(0.0)

(—a.0) | (—ae. 0) (a. 0)




(2)+(2)-
ae ae
b’ =a’e’
2:b2
T2
PN

2 2

a a

b b1

a a

2

2 b 1 1
© 2 27 2
ool

2

No common tangents for these two circles.

Question425

The tangent at an extremity (in the first quadrant) of latus rectum of

the hyperbola X_ Y= 1, meet x -axis and y-axis at A and B
Yp 5 3 y

respectively. Then (OA)2 — (OB)Z, where O is the origin, equals:
[Online April 19, 2014]

Options:

Answer: A

Solution:



W
a’ b
_ _ 5
Here x, =3,y, = 5
33X Yoo Xy Yo
4 2 4 -2
3

x -intercept of the tangent, OA = g

y -intercept of the tangent, OB = -2

16 20
OA’-0B’= P-4=-
Question426

T

Let P(3 sec, 2 tan 0) and Q(3 sec ¢, 2 tan @) where 6 + ¢ = 7, be two

distinct points on the hyperbola %2 — y; = 1. Then the ordinate of the

point of intersection of the normals at P and Q is:
[Online April 11, 2014]

Options:

11
A. 3



Answer: D
Solution:

Solution:
Let the coordinate at point of intersection of normals at P and Q be (h, k)

2 2
Since, equation of normals to the hyperbola )iz - :7= 1
a

a’x | b 2,42 X2 2
At point (x|, y,) is —+ 2 Y = a* +b* therefore equation of normal to the hyperbola == y_2

ST 3 2
=1 at point P(3 sec 6, 2 tan 0) is

3%x n 22y 32492

3secO 2tan0
=3xcos0+2ycoth = 37427 . (1)

2
Similarly, Equation of normal to the hyperbola = — &
2
at point Q(3 sec ¢, 2tan ¢) is
3% 2? 2,42
+ =Y =324
3seco 2tan@
=3xcosp+2ycote=3>+2>....(2)

Given 0+ ¢ = g == g— 0 and these passes through (h, k)
~ From eq. (2)
3xcos( g—@) +2ycot( g—e) =32+2?

= 3hsin0+2ktan®=3*+2>....(3)

and 3hcos 0 +2kcot0 =3>+2>. ... (4)
Comparing equation (3) & (4), we get
3hcos0+2kcot®=3hsin0+ 2k tan
3hcos0—3hsin® = 2ktan 6 — 2k cot 0

3h(cos 6 —sin 0) = 2k(tan 6 — cot 0)

3h(cos  — sin ) = 2k (sinB — cos 0)(sin O + cos 0)

sinf cos 0
or, 3h = —2k(§in 0+ cos 0)
sinf cos 0
Now, putting the value of equation (5) in eq. (3) _2k(51:iggcc(§)ss:) sin® | 2k tan 0 = 3%+ 27

=2ktan0—2k+2ktan0 =13



k=13 k= 13

2
Hence, ordinate of point of intersection of normals at P and Q is _713

Question427

If a circle of unit radius is divided into two parts by an arc of another

circle subtending an angle 60° on the circumference of the first circle,

then the radius of the arc is:
[Online April 25, 2013]

Options:

A3

1
B'E

C.1
D.\>

Answer: A

Solution:

Solution:
If a circle of unit radius is divided into two parts, by an arc of another circle subtending an angle of 60°

By

on the circumference of the first circle, then the radius of the arc =2 x sin60° = 2x >

Question428

The circle passing through (1,-2) and touching the axis of x at (3,0) also
passes through the point
[2013]

Options:



A.(-5.2)
B. (2,-5)
C.(5,:2)
D. (-2,5)
Answer: C

Solution:

Solution:
(c) Since circle touches x -axis at (3,0)

=~ The equation of circle be (x — 3)2 +(y— 0)2 +Ay=0

As it passes through (1,-2) ~. Putx=1,y=-2

=1 =32+ (=2 +X-2)=0

= A=4

- equation of circle is (x —3)*+y*~8=0

Now, from the options (5,-2) satisfies equation of circle.

Question429

Statement 1: The only circle having radius V10 and a diameter along
line 2x +y=5is X’ +y’ —6x+2y =0.

Statement 2: 2x +y =5 is a normal to the circle X+ y2 —6x+2y=0.
[Online April 25, 2013]



Options:
A. Statement 1 1s false; Statement 2 1s true.

B. Statement 1 is true; Statement 2 is true, Statement 2 is a correct explanation for
Statement 1

C. Statement 1 is true; Statement 2 is false.

D. Statement 1 is true; Statement 2 is true; Statement 2 is not a correct explanation for
Statement 1

Answer: A

Solution:

Solution:

Circle : x> +y*—6x+2y =0

Line: 2x+y=5

Centre =(3,-1)

Now, 2 x3 —1 =5, hence centre lies on the given line. Therefore line passes through the centre. The
given line is normal to the circle.

Thus statement- 2 is true,

but statement- 1 is not true as there are infinite circle according to the given conditions.

Question430

A

If the circle x* + y2 —6x—8y+ (25— az) = () touches the axis of x, then a

equals.
[Online April 23, 2013]

Options:
A.0

B.+4



C.£2
D. +£3

Answer: B

Solution:

Solution:
Yﬂh

X2+y2—6x—8y+(25—a2)=0
Radius =4 = \/9+16+(25—a2)
Da=+4

Questiond431

If a circle C passing through (4,0) touches the circle

x>+ y2 +4x — 6y — 12 = 0 externally at a point (1, —1), then the radius of
the circle C is :
[Online April 22, 2013]

Options:
A.5

B. 25

C.4



D. 57

Answer: A
Solution:
Solution:
Let A be the centre of given circle and B be the centre of circle C.
D(4.0)
C

Xy +dx—6y—12=0

~A=(-2,3)and B = (g, f)

Now, from the figure, we have

—22+g =1 and % =—1 (By mid point formula)

=>g=4and f =-5

Question432

If two vertices of an equilateral triangle are A(—a, 0) and B(a, 0), a> 0,
and the third vertex C lies above x -axis then the equation of the

circumcircle of AABC is:
[Online April 22, 2013]

Options:
A. 3x% +3y* — 2\3ay = 3a’
B. 3x” + 3y’ — 2ay = 3a’

C. x2+y2—2ay=a2



D. x2+y2—\/§ay= a’
Answer: A

Solution:

Solution:
LetC=(x,y)
Now, CA”> = CB* = AB’
>(x+a) +y' = (x—a)’ +y' = (2a)’
=>X2+2ax+a2+y2 = 4a°
and x> —2ax +a’ +y’ = 4a’
From (i) and (i), x =0 and y = +\3a
Since point C(x, y) lies above the x -axis and a> 0, hencey = V3a -~ C=(0,\3a)
Let the equation of circumcircle be x* + y2 +2gx +2fy+C=0
Since points A(—a, 0), B(a, 0) and C(0, \/ga) lie on the circle,
therefore a* —2ga+C =0

a’+2ga+C =0 and 3a’+2V3af +C = 0 From (i), (iv), and (v) g=0,c=—a’, f =— &

3
Hence equation of the circumcircle is x> +y* — \2/—%y— a’=0
=>X2+y2— 2\/§ay_a2 -0

=3x"+ 3y2 - 2\/§ay =3a’

Question433

If each of the lines 5x + 8y = 13 and 4x —y = 3 contains a diameter of

the circle x> + y2 — Z(a2 —Ta+11)x — Z(a2 —6a+6)y+ b’ +1 =0 then
[Online April 9, 2013]

Options:
A.a=5andb ¢ (—1,1)
B.a=landb & (—1,1)
C.a=2andb & (—oo, 1)

D.a=5andb € (-, 1)



Answer: D
Solution:

Solution:

Point of intersection of two given lines is (1, 1). Sinceeach of the two given lines contains a diameter of
thegiven circle, therefore the point of intersection of the twogiven lines is the centre of the given
circle.Hence centre = (1, 1)

sa—Ta+tll=12a=25

anda’—6a+6=1=a= 1,5

From both (i) and (i), a=5

Now on replacing each of (az— 7a+11) and (a2 —6a+6) by 1, the equation of the given circle is
X2+y2—2x—2y+b3+1=O

>x- 1)+ -1 +b’ =1

=b’=1-[(x— 1)’ +(y—1)]

~b € (-, 1)

Question434

Given : A circle, 2x° + 2y2 =5 and a parabola, y2 = 4/5x.
Statement-1 : An equation of a common tangent to these curves is
y=x+15.

Statement-2 : If the line, y = mx + g(m # 0) is their common tangent,

then m satisfies m* —3m?+2=0.
[2013]

Options:

A. Statement- 1 is true; Statement- 2 is true; Statement-2 is a correct explanation for
Statement- 1 .

B. Statement-1 is true; Statement-2 is true; Statement-2is not a correct explanation for
Statement-1.

C. Statement-1 is true; Statement-2 is false.
D. Statement-1 1s false; Statement-2 is true.

Answer: B



Solution:

Solution:
Let common tangent be

m

Since, perpendicular distance from centre of the circle to the common tangent is equal to radius of the

circle,
5 _
m \/ 5
\J1+m2 2
On squaring both the side, we get
m*(1+m’) =2
> m'+m’-2=0
= (m’+2)(m’—1)=0
= m==x1 (vm’#-2)
y=+(x+ \5), both statements are correct as m = 1 satisfies the given equation of statement- 2 .

Question435

The point of intersection of the normals to the parabola y2 = 4x at the

ends of its latus rectum is :
[Online April 23, 2013]

Options:
A. (0,2)
B. (3,0)
C. (0,3)
D. (2,0)
Answer: B

Solution:

Solution:

We know that point of intersection of the normal to the parabola y2 = 4ax at the ends of its latus rectum
is (3a, 0)

Hence required point of intersection = (3, 0)



Question436

Statement-1: The line x — 2y = 2 meets the parabola, y2 +2x =0 only at
the point (-2,-2) .
Statement-2: The line y = mx — %n(m # 0) is tangent to the parabola,

y’> = —2x at the point (— 2, - l).

o) m
[Online April 22, 2013]
Options:
A. Statement- 1 is true; Statement- 2 is false.

B. Statement- 1 is true; Statement- 2 is true; Statement-2 is a correct explanation for
statement- 1 .

C. Statement- 1 1s false; Statement- 2 is true.

D. Statement- 1 a true; Statement- 2 is true; Statement- 2 is not a correct explanation for
statement-1.

Answer: B

Solution:

Solution:
Both statements are true and statement- 2 is the correct explanation of statement-1

= The straight line y = mx + Iin is always a tangent to the parabola y* = 4ax for any value of m.

The co-ordinates of point of contact ( %, %)
m

Now, required radius =OB =9+ 16 =V25 =5

Question437



The equation of the circle passing through the foci of the ellipse

2
X

T y; =1, and having centre at (0,3) is
[2013]

Options:

A. X2+y2—6y—7:0

B. X2+y2—6y+720

C. X2+y2—6y_5:o

D. X2+y2—6y+5:0

Answer: A

Solution:

Solution:

From the given equation of ellipse, we have
9

= = = 1—_
a=4,b=3,¢ \/ 6

=>e=

V7
ry

Now, radius of this circle =a*= 16
= Focii = (+V7, 0)

Now equation of circle is
(x—0)*+(y—3)Y>=16
X2+y2—6y—7=0

Question438



A point on the ellipse, 4x* + 9y2 = 36, where the normal is parallel to
the line, 4x —2y—5=0,is :
[Online April 25, 2013]

Options:

Y
D.(g,g)

Answer: C
Solution:

Solution:

Given ellipse is 4x”+9y” = 36
2 2

Normal at the point is parallel to the line
4x—2y—5=0
Slope of normal =2

Slope of tangent = _2—1

2 2
Point of contact to ellipse = + % =1
a
. a’m b
and line is ( , )
\/ a’m’ + b’ \j a’m’ + b’

Question439



Let the equations of two ellipses be

2 2 2 2
.X_ Y_: OX_ L:
E : 3+ 3 1andE2.16+bz 1

If the product of their eccentricities is %, then the length of the minor
axis of ellipse E , is :
:[Online April 22, 2013]

Options:
A. 8
B.9
C.4
D.2

Answer: C
Solution:

Solution:
Given equations of ellipses

: 1
Also, given e, xe, = 3
1 \/ 16-b* _ 1 2
> 4x\ 222 - s 16-b2=12
3 4 2
= b'=4

=~ Length of minor axis of
E,=2b=2x2=4

Question440



Equation of the line passing through the points of intersection of the
parabola X = 8y and the ellipse 5 + y2 =11is:
[Online April 9, 2013]

Options:
A.y—3=0
B.y+3=0
C.3y+1=0
D.3y—1=0
Answer: D

Solution:

Solution:

From (i) and (ii),

3 Y y ' 3
When y =-3, then x> =—24, which is not possible.
When y = %,then X== ¥

Point of intersection are
2V6 1) (_ 276 1)
(T’ 3/ad "5 3

Required equation of the line,

y= $=0=3y-1=0

Questiond41

A common tangent to the conics X = 6y and 2x° - 4y2 =90 is:
[Online April 25, 2013]

Options:



D.x—-y=1
Answer: A

Solution:

Solution:
x2—6y=0 —))
2x°—4y* =9 . ... (i)
Consider the line,
3
X=y= 3. (i)
On solving (i) and (iii), we get only
3

x=3,y= 3

Hence (3, %) is the point of contact of conic (i), and line(iii)

On solving (ii) and (iii), we getonly x =3,y = ;—’

Hence (3, %) is also the point of contact of conic (i) and lineiii).

Hence line (iii) is the common tangent to both the given conics.

Question442

2 2
A tangent to the hyperbola - — % =1 meets x -axis at P and y -axis at

Q. Lines PR and QR are drawn such that OPRQ is a rectangle(where
O is the origin). Then R lies on:
[Online April 23, 2013]

Options:

4 2 _
A4+ 22
X y



2 4 _
B. —2 —2 - 1

X y

2 4 _

X y

4 2 _
D. —2 - —2 - 1

X y
Answer: D
Solution:
Solution:

Equation of the tangent at the point °0 ' is
xsech  ytanb _

a b
=P =(acos6,0)and Q= (0, —bcot0)
LetR be (h, k) > h=acos0,k=—bcot6

k_ _=b__ g —bh _h
=>1—1 asin6:>5m9 X and cos 6 .
By squaring and adding,

2,2 2
a’k a

AY
R Q
<€
P O
v

2 2 2 2
T

k h h® &k

2 2
Now, given eq " of hyperbola is T % =1
=a’=4,b"=2
- > b _ ... 4 2
~Rlieson = - ==lie, - 5=1
X y X y

e




Question443

The length of the diameter of the circle which touches the x -axis at the
point (1,0) and passes through the point (2,3) is:
[2012]

Options:

10
A. 3

3
B. 3
6
C. 3
5
D. 3
Answer: A

Solution:

Solution:
Since, circle touches , the x-axis at (1, 0). So, let centreof the circle be (1, h)

%

(2.3)

BI

A(l.0)

X

Given that circle passes through the point B(2, 3)
~ CA=CB (radius) = CA’=CB?

= (1-1)*+(h-07>=(1-2)"+(h-3)

= h’=1+h*>+9-6h

=~ Length of the diameter = 13—0



Question444

The number of common tangents of the circles given by
x2+y2—8x—2y+1 =0 and x2+y2+6x+8y=ﬂis
[Online May 26, 2012]

Options:
A. one
B. four
C. two
D. three

Answer: C

Solution:

Solution:
(c) Given circles are

x2+y2—8x—2y+ 1=0

and X2+y2+6x+8y=O

Their centres and radius are

C,4, 1), r, =16 =4

Cy(~3, ~4),1,=\25 =5

Now, C,C, =49+ 25 = V74
r,—r,=-Lr+r,=9

Since, r, -1, <C,C,<r, +r,

~ Number of common tangents =2

Questiond445

If the line y = mx + 1 meets the circle X+ y2 + 3x = 0 in two points
equidistant from and on opposite sides of x -axis, then
[Online May 19, 2012]



Options:

A.3m+2=0
B.3m—-2=0
C.2m+3=0
D.2m—-3=0
Answer: B
Solution:
Solution:

Circle :x* +y2 +3x=0
Centre, B= (— %, O)
Radius = %units.

Line :y=mx+1
y-intercept of the line =1
~A=(0,1)

. OA
Sl fl =tan0= =—
ope of line, m = tan OB




sm= L1-2

3 3

2
=>3m—-2=0
Question446

If three distinct points A, B, C are given in the 2 -dimensional

coordinate plane such that the ratio of the distance of each one of them

from the point (1,0) to the distance from (-1,0) is equal to %, then the

circumcentre of the triangle ABC is at the point
[Online May 19, 2012]

Options:

A.(g,o)

B. (0,0)

C. ( L 0)
D. (3,0)

Answer: A

Solution:

Solution:
Let P(1, 0) and Q(-1, 0), A(x, y)

. AP _ BP_ CP_ 1
Given: AQ BQ CQ 2
=2AP = AQ
=4(AP)’ = AQ?
=4[(x— 1 +y°] = (x+1)* +y’
=S40+ 1-2x) +4y* = x>+ 1 +2x +y*
=3x>+3y’ —8x—2x+4-1=0
=3x*+3y°— 10x+3=0

=>x2—l-y2— ?x—#l =01



=~ Alies on the circle given by (1) . As B and C also follow the same condition.

= Centre of circumcircle of AABC = centre of circle given by(1) = ( §, 0)

3

Questiond447

The equation of the circle passing through the point (1,2) and through
the points of intersection of x-+ y2 —4x—6y—21=0and 3x+4y+5=0
is given by

[Online May 7, 2012]

Options:

A Xy +2x+2y+11=0
2, .2 _
B.x"+y —2x+2y—-7=0
2, .2 _
C.x"+y +2x—2y—3=0
2,2 _
D.x"+y +2x+2y—-11=0

Answer: D

Solution:

Solution:
Point (1,2) lies on the circle x* +y* +2x +2y— 11 =0,
because coordinates of point (1,2) satisfy the equation
X2+y2+2x+2y— 11=0
Now, x> +y*—4x—6y—21=0 ....(i)
X2y +2x+2y—11=0
3x+4y+5=0
From (i) and (iii),
x>+ (— 3X+3 )2—4x—6(— 3X+5) ~21=0
4 4

=16x>+9x> +30x + 25 — 64x + 72x + 120 — 336 = 0
_3x+5
4

3x+5

2
= 25x°+38x— 191 = 0 From (i) and (iii), x2+( ) +2x+2(— )—11=o

=16x>+9x* +30x +25+32x —24x —40— 176 =0
=25x>+38x—191=0 ...(V)
Thus we get the same equation



from (ii) and (iii) as we get from equation (i) and(iii).

Hence the point of intersections of (ii) and (iii) will be same as the point of intersections of (i) and (iii).
Therefore the circle (ii) passing through the point of intersection of circle(i) and point (1,2) also as
shown in the figure.

(1. 2)

2+ 20+ 2y—-11=0

2yl —dr—-6y-21=0

Hence equation(ii) i.e.
x>+ y2 +2x+2y—11 =0 is the equation of required circle.

Question448

2

The normal at (2, %) to the ellipse, - + y; =1 touches a parabola,

whose equation is

[Online May 26, 2012]
Options:

A.y*=—104x

B. y2 = 14x

C.y* =26x

D. y2 =—14x

Answer: A

Solution:



2

2
Ellipseis X+ L =1
P 6 3

Now, equation of normal at (2,3/2) is
16x 3y
22 2 16—
2 3/2 6-3
= 8x—2y=13
13

= y=4X_ 7

Lety=4x— 12—3 touches a parabola

y2 = 4ax
We know, a straight line y = mx + ¢ touches a parabola y2 = 4ax
ifa—mc=0

©a- @)~ 12—3) —0=a=-26

Hence, required equation of parabola is y2 =4(—26)x = —104x

Question449

The chord PQ of the parabola y2 = X, where one end P of the chord is
at point (4,-2) , is perpendicular to the axis of the parabola. Then the
slope of the normal at Q is

[Online May 26, 2012]

Options:
A. -4
_ 1
B. 1
C.4

1
D'Z

Answer: A

Solution:



Point P is (4,-2) and PQ_x -axis So, Q = (4, 2)

Ya et
/ Nommal
€ :
P
(4.-2)
v

Equation of tangent at (4,2) is
1

yyl = E(X+X1)

=2y = %(x+2) = dy=x+2

N
)

So, slope of tangent =

ENIP.

-~ Slope of normal =—4

Question450

Statement 1: y = mx — % is always a tangent to the parabola, y2 = —4x
for all non-zero values of m.

Statement 2: Every tangent to the parabola, y2 = —4x will meet its axis

at a point whose abscissa is non-negative.
[Online May 7, 2012]

Options:

A. Statement 1 is true, Statement 2 is true; Statement 2 is a correct explanation of
Statement 1 .

B. Statement 1 1s false, Statement 2 is true.

C. Statement 1 is true, Statement 2 is false.



D. Statement 1 is true, Statement 2 is true, Statement 2 is not a correct explanation of
Statement 1 .

Answer: D
Solution:

Solution:
Both the given statements are true.
Statement -2 is not the correct explanation for statement -1

Question451

If P, and P, are two points on the ellipse XZZ+ y2 =1 at which the

tangents are parallel to the chord joining the points (0,1) and (2, 0),
then the distance between P, and P, is

[Online May 12, 2012]
Options:

A.2\2

B. s

C.2\3

D. 10

Answer: D
Solution:

Solution:
2

2
Any tangent on an ellipse X—z + y_2 =1 is given by
a b
y=mx=£ \/azm2+b2
Herea=2,b=1
1_

(=)

m=

1
2

el
\S}



2 —
c= \/4(—%) 12=12
So,yZ—%Xi\/E

2

For ellipse : 2+ L =
PS€- 773

We puty=—%x+\5

X2 X \/_ 2
RS [ S =1
4 ( 2 2)

wrl(3)en)-

=>x°+2\2x+2=0
or x’=2\2x+2=0

=x=1\2 or —\2
1 — 1
lfx=v2,y= —andx=—2,y=— —
T 0 YT %

- Points are (\/_ \/_) ( —\2, - \/_)

xp,= | (£ (%)) oy

(3] e o

Question452

If the foci of the ellipse E + £ =1 coincide with the foci of the

hyperbola % gi 25,thenb is equal to

[Online May 19, 2012]
Options:

A. 8

B. 10

C.7

D.9

Answer: C



Solution:

Solution:
Given equation of ellipse is
2 2
X+ Y -
16 (2
b2
eccentricity =e= '\ 1— 16
f1-%
foci: £ae=+4 '\ 1- —
0C1 ac 16
x> y2 1
Equation of hyperbolais —— 2- = —
a yp 144 81 25
2 2
=X - Y =
144 81
25 25
. 81 25 \/ 81
—e= A1+ 2x 22 =41+ =
eccentricity =¢ \/ 25>< 44 124
_ \/ 225 _ 15
144 12
. 1215
foci: tae=+ —=x = =43
0C1 ae 3 B

Since, foci of ellipse and hyperbola coincide

.'.j:4\/1—b—2=:|:3=>b2=7
16
K2 4

S T 1(b=4x2

g 3 N )

SK?2=18

Question433

If the eccentricity of a hyperbola %2 — z—j =1, which passes through

(k, 2), is E, then the value of k” is

3
[Online May 7, 2012]
Options:
A. 18

B. 8



C.1
D.2

Answer: A

Solution:

Solution:
Given hyperbola is
X2 B y2 3
9 p?
Since this passes through (K, 2), therefore
K® 4
<5 ?—1....(1)

Also, given ¢ = \/ 1+

:>\/1+ b’ _ 22 5 9+b°=13
9 3

=>b=+2
Now, from eq "(1), we have
K? 4

—— —-=1 (vb=%£2

9 4 ( )
>K*=18

Questiond454

The equation of the circle passing through the point (1,0) and (0,1) and
having the smallest radius is -
[2011 RS]

Options:
A X +Hy —2x—2y+1=0
B.X2+y2—x—y=0

2., .2 _
C.x"+ty +2x+2y—=7=0

D. X2+y2+x+y—2=0



Answer: B
Solution:

Solution:

Given circle whose diametric end points are (1,0) and (0,1) will be of smallest radius. Equation of this
smallest circle is

x-DE-0)+(y-0)(y-1)=0

=>x2—l—y2—x—y=0

Questiond55

The two circles x* + y2 = ax and x* + y2 = cz(c > () touch each other if
[2011]

Options:
A.lal=c¢
B.a=2c
C.lal=2c
D.2|a| =c¢
Answer: A

Solution:

Solution:
If the two circles touch each other and centre (0,0) of x*+y* = ¢’ is lies on circle x> +y* = ax then they
a _ _ [a]

must touch each other internally. So, 5 =c 5=>‘a‘ =c

Question456

The shortest distance between line y—x =1 and curve x = y2 is
[2011]



Options:

3

A.8

3\2

4
V3

3

D. -

Answer: A
Solution:

Solution:

2%

R

Let (t2, t) be point on parabola from that line have shortest distance.

Distance =

tz—t+l‘

2
2
Ly

Distance is minimum when t—

o2

=0

N —

Question457



Equation of the ellipse whose axes are the axes of coordinates and

is

(.11 )

which passes through the point (-3,1) and has eccentricity
[2011]

Options:
A.5x°+3y*—48=0
B.3x*+5y°—15=0
C.5x*+3y*—32=0
D.3x*+5y°—32=0
Answer: D

Solution:

Solution:
2 2

Let the equation of ellipse be )% + %= 1
a

Given it passes through (-3,1) so

Also, we know that

b’ =a%(1-¢?) =a’(1-2/5)

=5b%=3a”. . . . (ii)

Solving (i) and (i) we get a* = % b’ = 35_2
So, the equation of the ellipse is

3x2+5y* =32

Question458

The equation of the hyperbola whose foci are (-2,0) and (2,0) and
eccentricity is 2 is given by :
[2011RS]

Options:



A. x2—3y2=3

B.3x"— y2 =3
C.—x*+3y*=3
D.-3x*+y" =3
Answer: B
Solution:
Solution:
Given thatae=2and e=2
soa=1
We know, b*= az(e2 -1)
b =14-1)
b* =3
X2 2
- Equation of hyperbola, = - ¥ =1
a~ b
2 2
1 3
3x2—y2 _
Question459

The circle x* + y2 = 4x + 8y + 5 intersects the line 3x — 4y = m at two
distinct points if
[2010]

Options:
A.-35<m<15
B.15<m <65
C.35<m<85
D.-85<m<-35

Answer: A



Solution:

Solution:

Given equation of circle is

X +y —4x—8y—5=0

Centre =(2,4), Radius =V4+16+5=5
Given circle is intersecting the line

3x —4y = m, at two distinct points.

= length of perpendicular from centre to the line < radius = w

<5:>‘10+m‘<25

=>-25<m+10<25=>-35<m<15

Question460

If two tangents drawn from a point P to the parabola y2 = 4x are at

right angles, then the locus of P is
[2010]

Options:
A.2x+1=0
B.x=-1
C.2x—-1=0
D.x=1
Answer: B

Solution:

Solution:
We know that the locus of perpendicular tangents is directrix i.e., x =—a; x =—1

Questiond461



If P and Q are the points of intersection of the circles
x2+y2+3x+7y+2p—5 =0 and x2+y2+2x+2y—p2 = () then there is a
circle passing through P, Q and (1,1) for:

[2009]

Options:

A. all except one value of p
B. all except two values of p
C. exactly one value of p

D. all values of p

Answer: A

Solution:

Solution:
The given circles are

S, =X +y +3x+Ty+2p—5=0....(1)
SZEx2+y2+2x+2y—p2=O

. Equation of common chord PQ is

S,—S,=0 [ From (i) and(ii) ]

= LEx+5y+p2+2p—5=0

= Equation of circle passing through P and Qis S, +AL =0
SCHY +3x+ Ty +2p—5)&+Mx+5y +p +2p—5)=0
Given that it passes through (1, 1), therefore
(7+2p)+M2p+p’+1)=0

2p+7

P+ 1)’
which does not exist for p=—1

Sh=—

Question462

Three distinct points A, B and C are given in the 2 -dimensional

coordinates plane such that the ratio of the distance of any one of them

from the point (1,0) to the distance from the point (-1,0) is equal to %



Then the circumcentre of the triangle ABC is at the point:
[2009]

Options:

D. (0,0)
Answer: A

Solution:

Solution:

Given that P(1, 0), Q(—1, 0) and AP _ BP_ CP_ 1

AQ BQ CQ

(98]

=3AP = AQ
Let A = (x, y) then 3AP = AQ = 9AP* = AQ”
=9(x— 1) +9y* = (x +1)* +y’

=0x>— 18x +9+9y* = x* +2x + 1 +y°
=8x"—20x+ 8y’ +8=0

=>x2+y2— %x-i—l =0

=~ Alies on the circle given by eq (1).
As B and C also follow the same condition, they must lie on the same circle.
= Centre of circumcircle of AABC

= Centre of circle given by (1) = ( % 0)

Question463

The ellipse x>+ 4y2 =4 is inscribed in a rectangle aligned with the
coordinate axes, which in turn is inscribed in another ellipse that



passes through the point (4,0) . Then the equation of the ellipse is :
[2009]

Options:

A X +12y° =16
B. 4x” +48y” = 48
C. 4x> + 64y” = 48

D. x>+ 16y” =16
Answer: B

Solution:

Solution:

The given equation of ellipse is

2 2
X4+ Y
4 1
So,A=(2,0)and B=(0, 1)

If PQRS is the rectangle in which it is inscribed, then P =(2, 1)

2 2
Let X—2+ y—2 =1 be the ellipse
a~ b
circumscribing the rectangle PQRS.
F

Q— [BOD~PQD

%
e

P >
v
Then it passed through P(2, 1)
4 1 :
=+ ==1..... (i)
a® b

Also, given that, it passes through (4,0)

2 Bi0=1242=16
a

=>b’=4/3 [putting a’ =16 in eq "(i)]
~ The required equation of ellipse is



2 2
X y -1

16 4/3
or x>+ 12y* = 16

Question464

The point diametrically opposite to the point P(1, 0) on the circle
X +y: +2x+4y—-3=0is
[2008]

Options:
A. (3,-4)
B. (-3,4)
C.(-3,-4)
D. (3,4)
Answer: C

Solution:

Solution:
The given circle is x>+ y2 +2x+4y—3=0

10 '

Centre (—g,—f)=(-1,-2)

Let Q(h, k) be the point diametrically opposite to the point P(1, 0)
1+h 0+k

hen ——=-1 ——=-2

then 5 and >

= h=-3,k=—4

So, Qis (-3,-4)

Q(e.B)




Question465

A parabola has the origin as its focus and the line x = 2 as the directrix.

Then the vertex of the parabola is at
[2008]

Options:
A. (0,2)
B. (1,0)
C. (0,1)
D. (2,0)
Answer: B

Solution:

Solution:
We know that vertex of a parabola is the mid point of focus and the point

Y
A A

\

IS
/

v v
Y x=2
where directrix meets the axis of the parabola. Given that focus is O(0, 0) and directrix meets the axis
at B(2, 0)
0+2

=~ Vertex of the parabola is ( — 0) =(1,0)

A

Question466



A focus of an ellipse is at the origin. The directrix is the line x =4 and
the eccentricity is -. Then the length of the semi-major axis is

2

[2008]
Options:

8
A. 3

2
B. 3

4
C. 3

5
D. 3
Answer: A

Solution:

Solution:
Perpendicular distance of directrix x =+ % from focus (+ae, 0)

——ae|
. o~

~ Semi major axis =8/3




Question467

Consider a family of circles which are passing through the point (-1,1)
and are tangent to x -axis. If (h, k) are the coordinate of the centre of

the circles, then the set of values of k is given by the interval
[2007]

Options:

A —-<k<

N —
N | —

B. k

[A
N | —

@)
(e}
A
Wﬂ
A
N | —

D.k

[V
N —

Answer: D

Solution:

Solution:
Equation of circle whose centre is (h, k) and touch the x -axis
i.e (x—h’+(y-k?’ =k

4

» X

(radius of circle =k ;ecause circle is tangent to x -axis)
 Equation of circle passing through (-1,1)
a(-1-h>+(1-k? =K

=1+h’+2h+1+k> -2k =k

=h*+2h—2k+2=0



D=0
22 —4x1-(—2k+2)>0

Question468

The equation of a tangent to the parabola y2 =8xisy=x+2.The
point on this line from which the other tangent to the parabola is

perpendicular to the given tangent is
[2007]

Options:
A.(2,4)
B. (-2,0)
C. (-1,1)
D. (0,2)
Answer: B

Solution:

Solution:
Given that parabola y* = 8x

Yq },: = 8x

"
A

2-0
o=

X

Y v
We know that the locus of point of intersection of two perpendicular tangents to a parabola is its
directrix. Point must be on the directrix of parabola
~ Equation of directrix x +2 =0
=>x=-2
Hence the point is (-2,0)



Question469

Let C be the circle with centre (0,0) and radius 3 units. The equation of
the locus of the mid points of the chords of the circle C that subtend an
angle of 2?“ at its center is

12006]
Options:

A. X2+y2=

N W

B. X2+y2 =1
C. X2+y2 = =
D. X2+y2 =
Answer: D

Solution:

Solution:
Given that centre of circle be (0,0) and radius is 3 unit Let M (h, k) be the mid point of chord AB where

~£LAOM = g.AIso oM =3cos§= %

3 2,29
= 2 2__:>h +k= 2
\jh +k 5 1

=~ Locus of (h, k) is X +y2 = %



Question470

If the lines 3x —4y —7 =0 and 2x — 3y — 5 = 0 are two diameters of a

circle of area 49n square units, the equation of the circle is
[2006]

Options:

2,2 _
A X +y +2x—2y—47=0
2,.2 _
B.x"+y +2x—2y—62=0
2,.2 _
C.x"+y —2x+2y—62=0
2,2 _
D.x"+y —2x+2y—47=0

Answer: D

Solution:

Solution:
On solving we get point of intersection of 3x —4y—7=0and 2x—3y—-5=0is (1,-1) which is the centre

of the circle Area of circle =’ = 49n
~ radius =7

- Equation is (x—1)* +(y+ 1) = 49
=x+y = 2x+2y—47=0

Question471

For the Hyperbola X22 - ;‘72 =1, which of the following remains
constant when o varies =?

[2007]

Options:

A. abscissae of vertices



B. abscissae of foci
C. eccentricity

D. directrix

Answer: B

Solution:

Solution:

Given, equation of hyperbola is
X2 B y2 :1

2 - 2
cos a Sin o

Compare with equation of hyperbola
X—j - y—z =1, we get a’ = cos’a and b* = sin’a.
a~ b
We know that, b> = a’(e’ — 1)
=sin’0 = coszot(e2 -1)
= sin’a + cos’a = cos’a. - €

2 2

=e  =seca

=e=seca

. _ 1 _

. ae = cosa- =1
CoS O

Co-ordinates of foci are (zae, 0) i.e. (£1,0)
Hence, abscissae of foci remain constant when a varies.

Question472

3.2 2

The locus of the vertices of the family of parabolas y = *-+ 5" —2ais
12006]

Options:
A.xy= %45
B.xy = %
C.xy= 3

16



D.xy= 105

Answer: A

Solution:

Solution:

Given that family of parabolas is

y= e‘z_szr a;—x—2

cy= B[ e D) B,
3 2

v e 50 )

= Vertex of parabola is ( ;—z, _f’ga)

To find locus of this vertex,
-3 —35a

= PR d =

T

-3 16y
—=>aq = — = — —
a i and a 2%

-3 _ —l6y

> = —2 =64xy=1
X 35 64xy =105
Xy 105

64
which is the required equation of locus.

Questiond473

In an ellipse, the distance between its foci is 6 and minor axis is 8 .
Then its eccentricity is
[2006]

Options:
3
A. 3
1
B. 3

4
C.g



1
D.@

Answer: A

Solution:

Solution:

Given that distance between foci is

2ae = 6 = ae = 3 and length of minor axis is 2b = 8=
b=4

we know that b* = a2(1 - ez)
>16=a—a’’>a’=16+9=25=>a=>5

3
a

3.3
5

Question474

If a circle passes through the point (a, b) and cuts the circle X+ y2 = p2

orthogonally, then the equation of the locus of its centre is
[2005]

Options:

A. x2+y2—3ax—4by+(a2+b2—p2) =0
B. 2ax +2by — (a*—b* +p”) =0

C. X2+y2—2ax—3by+(a2—b2—p2) =0
D. 2ax+2by—(a2+b2+p2) =0

Answer: D

Solution:

Solution:
Let the centre variable circle be (a, B)

=+ It cuts the circle x> +y* = p” orthogonally
~ Using 2g g, +2f | f, = c, +c,, we get

2(-a) x0+2(—P) x 0 =c, —p’



_ 2
=c¢, =p

Let equation of circle is x* +y* — 2ax — 2Py +p> =0
It passes through (a, b)

=a’+b’—2aa—2Bb+p =0

=~ Locus of (a, p) is

~2ax+2by —(a’ +b> +p?) =0

Questiond75

If the pair of lines ax’ + 2(a+b)xy+ by2 = ( lie along diameters of a
circle and divide the circle into four sectors such that the area of one of
the sectors is thrice the area of another sector then

[2005]

Options:
A.3a°—10ab+3b° =0
B. 3a”—2ab+3b> =0
C.3a”+10ab+3b” =0

D.3a’+2ab+3b°>=0

Answer: D

Solution:

\/

Given that area of one sector

= 3x area of another sector

= Angle at centre by one sector = 3x angle at centre by another sector
Let one angle be 6 then other =36



Clearly 6+30 =180 = 0=45" (Linear pair)
~ Angle between the diameters represented by pair of equation
ax> +2(a+b)xy +by’ =0 is 45°
2\h2—ab
atb
24(a+b)’—ab
atb

Using tan 6 =

we get, tan45° =

22+ b2+ ab

a+b

2 242
=(a+b)"=4(a”+b" +ab)
=a’+b>+2ab = 4a’ + 4b” + 4ab
=3a’+3b’+2ab=0

=1

Question476

If the circles x2+y2+2ax+cy+a =0 and x2+y2—3ax+dy—1 =0
intersect in two distinct points P and Q then the line Sx+by—a =10

passes through P and Q for
[2005]

Options:

A. exactly one value of a

B. no value of a

C. infinitely many values of a
D. exactly two values of a

Answer: B
Solution:

Solution:
Given that
S =x2+y2+2ax+cy+a=0

2=x2+y2—3ax+dy— 1=0

Equation of common chord PQ of circles s, and s, is given by s, —s, =0
=5ax+(c—d)y+a+1=0

S



Given that 5x + by —a =0 passes through P and Q
=~ The two equations should represent the same line

o |_‘O

=

] |_§D
U‘I_U‘

2 2 2

cod _atl =g
b -a

a’+a+1=0 [+D=-3]

~ No real value of a

=

—l®

Questiond77

Let P be the point (1,0) and Q a point on the locus y2 = 8x. The locus of
mid point of PQ is
[2005]

Options:

Ay —4x+2=0
B. y2 +4x+2=0
C.x*+4y+2=0
D.x*—4y+2=0
Answer: A
Solution:

Solution:
Given P =(1, 0), let Q = (h, k)
Since Q lies on y* = 8x

K?=8h
Let (o, B) be the midpoint of PQ
ho = h+1 B= k+0

2’ 2

20—1=h 2p=k
Putting value of h and k in (i)
(2B)*=8Qa—1)= p* =40 -2
=>y2—4x+2 =0




Question478

A circle touches the x - axis and also touches the circle with centre at

(0,3) and radius 2 . The locus of the centre of the circle is
[2005]

Options:

A. an ellipse
B. a circle

C. a hyperbola
D. a parabola

Answer: D
Solution:

Solution:

Equation of circle with centre (0,3) and radius 2 is x>+ (y —3)* = 4
Let locus of the centre of the variable circle is (a, B)
~ It touches x -axis.

» It's equation is (x— o)’ + (y —B)* = p°

Circle touch externally =c,c, =eta, +,
o+ (B3 =2+P

@ +(B-3) =p +4+4p

o> +BE-6B+9=p>+4+4p

= «’=10(B—1/2)



= Locus is x> = 10(y— %)

Which is equation of parabola.

Question479

An ellipse has OB as semi minor axis, F and F "jts focii and the angle

FBF isa right angle. Then the eccentricity of the ellipse is
[2005]

Options:

1
A’\/_E

B.

N —

C.

FNT

1
D.@

Answer: A

Solution:

Solution:
Given that 2F BF =90°
=SFB +F'B —FF?

\jae +b 2eerbz)zz(Zae)2

2
:>2(ae +b)=4ae >el= b—z...(l)

B (0. b)




We know that e’ =1-b*/a’=1-¢’ [from (i)]
1
2

=2¢’ = l,e=

Question480

The locus of a point P(a, ) moving under the condition that the line

2

y = ox + [ is a tangent to the hyperbola % - Z—j =11is
[2005]

Options:

A. an ellipse

B. a circle

C. a parabola

D. a hyperbola

Answer: D

Solution:

Solution:

2 2
We know that tangent to the hyperbola = — L =1s
a~ b
y=mx=+ \jazmz—bz
Given that y = ax + B is the tangent of hyperbola.
=m=q and a’m’— b’ = [32
~a%a? b = B2

Locus is a’x” —y* = b® which is hyperbola.

Question481

If a circle passes through the point (a, b) and cuts the circle x>+ y2 =4
orthogonally, then the locus of its centre is



[2004]

Options:
A.2ax—2by—(a’+b>+4)=0
B. 2ax +2by —(a’+b*+4)=0
C.2ax—2by +(a’+b*+4)=0
D. 2ax +2by +(a’+b*+4)=0
Answer: B

Solution:

Solution:
Let the equation of circle is

X2+y2+2gx+2fy+c=0 ...... (1)

It passes through (a, b)
na’+b>+2ga+2fb+c=0 ...

Circle (1) cuts x> +y* = 4 orthogonally
Two circles intersect orthogonally if 2g,g, +2ff, =c, +c,
s2(gx0+f x0)=c—-4=>c=4..... (2)
a’+b>+2ga+2fb+4=0

- from (2) a +b*+2ga+2fb+4=0

=~ Locus of centre (—g, —f) is
a2+b2—2ax—2by+4 =0

or 2ax +2by = a’ + b* +4

Question482

A variable circle passes through the fixed point A(p, q) and touches x -
axis. The locus of the other end of the diameter through A is
[2004]

Options:

A. (y—q)° = 4px



B. (x —q)” = 4py
C.(y—p) = 4qx

2
D. (x—p) =4qy

Answer: D
Solution:

Solution:

Let the variable circle be x> +y* +2gx +2fy +c¢=0.... (1)
Since it passes through (p, q)

apt @t +2gp+2fqte=0 ... (2)

Circle (1) touches x -axis, ~g°—c=0= ¢ = g°. From (2)
p2+q2+2gp+2fq+g2=0

Let the other end of diameter through (p, q) be (h, k), then

%Z—g and lﬂ=—f Putting value of g and f in (3), we get
2, 2 _h+p _k+q) (h+p)2_

+q°+ —LE )+ — )+ =L\ =
pra2p( 75 ) 2q( 2 2 0

=>h2+p2—2hp—4kq=0
« locus of (h, k) is x> +p* —2xp — 4yq =0
=(x~p)°=4ay

Question483

If the lines 2x +3y+ 1 =0 and 3x —y —4 = 0 lie along diameter of a
circle of circumference 10x, then the equation of the circle is
[2004]

Options:

A X +y +2x—2y—23=0
2 2 _

B.x"+y —2x—-2y—23=0

C.x+y* +2x+2y—-23=0

D. X2+y2—2x+2y—23 =0



Answer: D
Solution:

Solution:

Two diameters are along
2x+3y+1=0and3x—-y—-4=0

On solving we get centre (1,-1)
Circumference of circle =2nr=10n
sr=35

Required circle is, (x— 1)*+(y + 1)* = 5°
=x+y = 2x+2y—23=0

Question484

Intercept on the line y = x by the circle X+ y2 —2x =0is AB. Equation
of the circle on AB as a diameter is
[2004]

Options:

A. X2+y2+x—y=0
B. X2+y2—x+y=0
C.x°+y +x+y=0
D. X2+y2—x—y=0
Answer: D

Solution:

Solution:

Solving y = x and the circle

x> +y*—2x =0, we get

x=0,y=0andx=1,y=1

-~ Extremities of diameter of the required circle are A(0, 0) and B(1, 1). Hence, the equation of circle is
x-0)E-D+@y-0)y—-1)=0

$X2+y2—x—y=()




Question485

If a # 0 and the line 2bx + 3cy +4d = (0 passes through the points of

intersection of the parabolas y2 =4ax and X" = 4ay, then
[2004]

Options:
A.d*+(3b-20)7=0
B.d*+(3b+2c)*=0
C.d*+(2b—3¢)*=0
D.d*+(2b+3c)* =0
Answer: D
Solution:

Solution:

Solving equations of parabolas

y2 = 4ax and X" = 4ay, we get (0,0) and (4a, 4a)
Putting in the given equation of line

2bx +3cy+4d =0, we get
d=0and2b+3c=0

=d*+(2b+3c)*=0

Question486

The eccentricity of an ellipse, with its centre at the origin, is % If one

of the directrices is x = 4, then the equation of the ellipse is:
[2004]

Options:
A4 +3y =1

B.3x* +4y* =12



C.4x*+3y* =12
D.3x* +4y’ =1
Answer: B

Solution:

Solution:

Given that e = % Directrix, x= 2 =4
€

---a=4x%=2 .-.b=2\]1—%=v5
Equation of ellipse is

2 2

X+ Y - 2 2 _

—+ ==1=23x"+4y" =12
73 X +dy

Question487

If the two circles (x — 1)2 +(y— 3)2 =r’ and x* + y2 —8x+2y+8=0
intersect in two distinct point, then
[2003]

Options:
A.r>2
B.2<r<8
C.r<2
D.r=2.
Answer: B

Solution:

Solution:
-+ Given two circles intersect at two points
“|r o [ <CG

=>1r—-3<5=>0<r<8 ..... (1)



andr, +r,>CC,,r+3>5=>1r>2 ... (2)
From (1) and (2), 2 <r<8.

Question488

The lines 2x — 3y = 5 and 3x — 4y = 7 are diameters of a circle having
area as 154 sq.units. Then the equation of the circle is
[2003]

Options:

2, .2 _
A.X"+y —2x+2y =62
2, .2 _
B.x"+y " +2x -2y =62
2, .2 _
C.x"+y +2x—2y=47
2, .2 _
D.x"+y —2x+2y=47.

Answer: D

Solution:

Solution:

Area of circle =nr’ =154 =>r1=7

For centre, solving equation

2x —3y=5&3x—4y=7 weget x=1,y=-1
-~ centre =(1,-1)

Equation of circle, (x — 1)2 +(y+ 1)2 =7

X +y = 2x+2y =47

Question489

The normal at the point (btlz, 2bt,) on a parabola meets the parabola

again in the point (btzz, 2bt,), then
[2003]



Options:

_ 2

)

s 2
Answer: B
Solution:
Solution:

Equation of the normal to a parabola y2 = 4bx at point (btlz, 2bt,) is
y=—tx+2bt, +bt’

Given that, it also passes through (btzz, 2bt)) then

2bt, = —t,bt,” + 2bt, + bt >

=24, 724 = _t1(t22 - tlz)

=2(t, —t) = —t,(t, +t)(t, — t))

- __2
S2=t(h ) S =- =
1

Sty - 2
Question490

The foci of the ellipse f—2+ Z—j =1 and the hyperbola x

coincide. Then the value of b is
[2003]

Options:

A.9

144

81



B.1
C.5
D.7

Answer: D
Solution:

Solution:

2 2
X y _

1
144 25 .
\/m__b_ 81_9
25 5

c= \/ 1+ 81 _1_5
144 12 4
~ Foci = (zae, 0)= (%3, 0)
= foci of ellipse = foci of hyperbola
= for ellipse ac =3 buta=4

o= % Then, b =a(1 —¢?)

9
b =16(1- =) =7
= 16

Question491

If the chord y = mx + 1 of the circle x>+ y2 = 1 subtends an angle of

measure 45  at the major segment of the circle then value of m is
[2002]

Options:
A.2+\2
B. -2+

C.—1+\2

D. none of these



Answer: C
Solution:

Solution:

Given equation of circle x> +y* =1 = (1)*
=>x’ +y’ = (y—mx)’

>x=m’x - 2mxy;

:>X2(1 - mz) +2mxy = 0.

2\/m2—0 _ £2m

Which represents the pair of lines between which the angle is 45°. tan45 ==+ >

1-m 1 —m?
Sl-m’=+2m=>m’+2m—1=0

_ 2+V4+4 _ —2i2\/§:_1i\5

=>m
2 2

Question492

The centres of a set of circles, each of radius 3, lie on the circle

X+ y2 = 25. The locus of any point in the set is
[2002]

Options:

A 4<x*+y <64
B. x> +y” <25
C.x*+y*>25
D.3<x*+ y2 <9
Answer: A
Solution:

Solution:
 The centre C of circle of radius 3 lies on circle of radius 5 . Let P(x, y) in the smaller circle.



ArY

B
/- ;'
—1 > X
Q_/
we should have
OA<OP<OB

S(5-3)< IxP+y? <5+3
=4<x’+y' <64

Question493

The centre of the circle passing through (0,0) and (1,0) and touching

the circle x* + y2 =9 is
[2002]

Options:

N
D. ( > \/2)
Answer: B

Solution:



Let the required circle be

X2y +2gx+2fy+c=0

Since it passes through (0,0) and (1,0) On putting these values, we get
1

:>c=0andg=—5

Points (0,0) and (1,0) lie inside the circle x> +y2 =9, so two circles touch internally

$C1C2 = I'1 —1'2

(98]

i@ f2=3-1@2+ = g2+2=3

[\

Squaring both side, we get

9 1

=>fl=2-2=2 af=xv

4 4 2

Hence, the centres of required circle are ( % Vz) or ( % —vz)

Question494

The equation of a circle with origin as a centre and passing through
equilateral triangle whose median is of length 3 a is
[2002]

Options:

A X2+ y2 = 92’
B. x’ -l-y2 = 16a’
C.x"+ y2 = 4a°
D. x>+ y2 =a’
Answer: C
Solution:

Solution:

Let ABC be an equilateral triangle, whose median is AD.
In equilateral triangle median is also altitude

So, ADLBC Given AD =3a

Let AB=BC = AC =x. In AABD, AB*>= AD’ + BD?

x> =922+ (x2/4) %xz —9a% = x* = 124

In AOBD, OB® = OD* + BD?



2

=17 = (3a—r)2+ XZ

=1* = 9a’ — 6ar +1° + 3a°

=6ar = 12a°

=>r=2a

So equation of circle is x> +y* = 4a

A

2

Question495

Two common tangents to the circle X+ y2 =2a’ and parabola y2 = 8ax

are
[2002]

Options:

A. x ==%(y +2a)
B.y=%(x+2a)
C.x=%x(y+a)
D.y=%(x+a)
Answer: B

Solution:

Solution:

The equation of any tangent to the parabola y2 =8ax isy=mx + % ()]

I (i) is also a tangent to the circle, x> +y* = 2a” then,



2a
m\]m2+l

=>m2(1 +m2)=2 = (m2+2)(m2— H=0=>m==1.
Putting the value of m in eqgn (i), we get
y =+(x+2a)

\/§a=i
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