Coordinate Geometry

Questionl

LetE; : %2 + yTz = 1 be an ellipse. Ellipses E; 's are constructed such that their centres and
eccentricities are same as that of E, and the length of minor axis of E; is the length of major axis of

o0
E; 1(i > 1). If A; is the area of the ellipse E;, then % <Z Ai) , is equal to
i=1
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Answer: 54

Solution:
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Question2

2

LetE: %5 + yTi =1l,a>band H: % — %22 = 1. Let the distance between the foci of E and the foci

of H be 21/3.1f a — A = 2, and the ratio of the eccentricities of E and H is %, then the sum of the
lengths of their latus rectums is equal to :
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Options:

A. 10

B.7

C.9

D.8

Answer: D

Solution:

We are given an ellipse

2

=1, a>b,

s

2
T
= T

and a hyperbola

It is stated that “the distance between the foci of E and the foci of H is 21/3.” A natural interpretation is that the foci of the ellipse are separated by
2va? — b2,

and those of the hyperbola by

WA+ B,

and each distance is equal to 24/3. That is, we have
2Va? -0 =2V3 = o’-b'=3,

and

WAL B2 =2V3 = A’+B*=3.

We are also given that

a—A=2,

and that the ratio of the eccentricities is

€E

=1
en B

where the eccentricity of the ellipse is
ep = \/ai—b2 _ #’
and the eccentricity of the hyperbola is

_ YALB _ V3
eg = 1 =1

Thus the ratio becomes

e \/g/aiéi

= 1
er 34 a3

This implies

a=3A.

Now, using the condition a — A = 2 together with a = 34, we get
3A-A=2 = 24A=2 = A=1

Thus,



a=3.

Next, for the ellipse we have

a®-p=3 = 9-b'=3 = b =6
For the hyperbola,

A2+ B?’=3 = 1+B’=3 = B2=2.

The length of the latus rectum is given by the following formulas:

For the ellipse:

Lg= QTl}‘-v
For the hyperbola:

Substitute the computed values:

For the ellipse:

The sum of the lengths of the latus rectums is then
Lp+Lg=4+4=28.
Thus, the answer is

8.

Question3

The length of the chord of the ellipse %2

yZ

2

= 1, whose mid-point is (1,
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Options:

A 2V15
B. 1/15
C.V15

D. 315
Answer: A
Solution:
T=5;
x-

y-1/2
4 2

PN
| =

3
x+y:§

solve with ellipse

PR = \/(Xz -x1)’+ (2 —v1)?
= \/§|X2 — x|




P(x1,y1)

—
|/

R(X2=Y2]

_3_
y2—2 T2
3
Y1r=5 -1

2

Y2—Y1 =22~ 21
2 2

o+ 2y =4

3 2
w2+2(5—x) =4

6z —122+1=0
x1+x0 =2
z1z2 =1/6

‘312 — 3}1| = \/($2 + w1)2 — 4x1x2
= \/4 —4/6

PR=+2-2. V5 21

V2v3 3

Question4

Let the product of the focal distances of the point (\/ 3, %) on the ellipse z—; + ‘Z—z =1, (a > b), be L.

Then the absolute difference of the eccentricities of two such ellipses is
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Options:

1-2v2
A5

B. 13

C. 3=2/2

D. 3-2v2

Answer: C

Solution:



Product of focal distances = (a + ex;) (a — ex;)

=a?—eXx? =a? —e%(3)

2 2 1 2 7 2
=a“"—3"=—=a"=—+3e

= 4a% = 7+ 12¢?

&(\/g,l) linesonx—2+ﬁ:1
2 a2 b?

..g%—m—

3 1

2 I

12(1—e?) +1=4a® (1 —¢?)

13 —12¢% = (7 +12e%) (1 —¢€?)

=13 —12e? = 7 — 7Te? + 12e% — 12¢*

= 12e* — 172 +6 =0

et — 17 /289 — 288 _ 17+1 3,2

1

24 - 1v3
ce= \f& %
C i V3 2 3-2V2
. difference == < V3= ™
Question5

The equation of the chord, of the ellipse g—; + % = 1, whose mid-point is (3,1) is :
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Options:

A. 5z + 16y = 31

B. 48z + 25y = 169

C.4z + 122y = 134

D. 25z + 101y = 176

Answer: B

Solution:

Equation of chord with given middle point

T—S5
3x y 9 1
XY -
~ 25 116 % 16

48x + 25y = 144 + 25
48x + 25y = 169 Ans.

Question6

If the midpoint of a chord of the ellipse %2 + %2 =1is (\/ 2,4 /3), and the length of the chord is %,
then o is :
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Options:

A.

26



18

C.

22

D.
20

Answer: C

Solution:

4
Ifm (\/5, §> than equation of of AB is

Tle
2

x2 | y(4)_ (V2 (5)
9 "4\3) 9 4
V2 2 4
yx y_z2,=2

9 3 9 9

— - V2
Vor+3y=6=y= 6 ?:/_ac put in ellipse

22 (6—v2z)?

— 7 =1
So, 9 + 0% 4

42? + 36 + 222 — 12V2z = 36
622 — 12122 =0

6z(z —2v2) =0

z = 0&z =2V2

2
Soy=2 y:§

9 2
Length of chord = \/(2\/5 —0)2+ <§ — 2)

Question7

Let the ellipse E; : Z—: + Z—z =1,a>band E; : ;’1—22 + %—22 = 1, A < B have same eccentricity % Let

the product of their lengths of latus rectums be % and the distance between the foci of £, be 4. If E;

and E> meet at A, B, C and D, then the area of the quadrilateral ABCD equals :
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Options:

12V6
5

Answer: A
Solution:

2ae =4

1
2a<—):4

V3
:a:Z\/g
b> 1
12 3

2b? 2A°
Now =g

= A’=2B

=1- = b>=8

On solving (1) & (2) we get

Y\ B\ )\ Vs

The four points are vertices of rectangle and its area =

244/6
5

Question8

2

If ax + By = 109 is the equation of the chord of the ellipse %2 + yT
then o + S is equal to :
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Options:

A.

37

B.

46

C.

72

= 1, whose mid point is (3,

DO



D.
58

Answer: D

Solution:

(0,2)

L i
\J(,)

Equation of chord T = S

5/x 1l/y 25 1
5(§)+5(z) =3 16
:>5_X+X: 100+9:&
18 8 144 144
= 40x + 18y = 109
=a=40,=18

=a+ =258

Question9

If S and S’ are the foci of the ellipse "f—; + %2 = 1 and P be a point on the ellipse, then
min (SP - S'P) + max (SP - S'P) is equal to :
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Options:

A.3(6++/2)

B.3(1+V2)

C.27

D.9

Answer: C

Solution:

a=3v2,b=3
_ 1
V2

e



(3v2.0)

PS.PS' =2qa=6V2

!
@ >+vPS.PS’

= (PS x PS') max = 18
Minima happens when P lies on major axis

= P=(3v2,0)
PS=(3V2-3)-PS' = (3V2+3)
(PS . PS’) min = 9

(PS - PS') min+ (PS - PS') max = 27

Option (1)

Question10

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

JEE Main 2025 (Online) 2nd April Evening Shift

Options:

A. %

B. Y3

C %=

D. &
Answer: C
Solution:

The length of the minor axis is equal to one-fourth of the distance between the foci. Mathematically, this can be expressed as:
2b = +(2ae)

This simplifies to:

_ ae
b74

Given that the relationship between b, a, and e is:
2
L=1-¢

Substitute b = “F into the equation:

(5)'=a-(1-¢)

Expanding and simplifying gives:

G =d*(1-¢€?)
Divide both sides by a?:

e? 2
Efl—e



Rearrange and solve for e2:
2
Ht+et=1

17e? _
16 1

Solve for e:
e? =

e =

=
=
h| ~>

Thus, the eccentricity of the ellipse is:

VIT

Questionl1

A line passing through the point P(+/5, v/5) intersects the ellipse % + g—; = 1 at A and B such that
(PA) - (PB) is maximum. Then 5 (PA? + PB?) is equal to :
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Options:

A.290

B. 377

C. 338

D. 218

Answer: C

Solution:

mf\/giyf\/gir
cos®  sinf

z=rcosf+ V5
y=rsinf + V5
2522 + 36y = 900, (z, y) licon E
7 [25 cos? 0 + 36 sin” 6] + 7[50/5 cos 8 4 72+/5 sin 6]
+25[5] + 36[5] = 900
900 — 305 595 119

TN sin20’(7’”"2)max 725 T 5

595 119
‘Tl . 7"2|max = (E) = (?> atfd =0

r17T2



$2 y2 _
36 25
Aty =5
z? 1
35!
z2 4 n 12
r_t 41
36 5 V5
24\ 2 11
PA? { PB® = (PA+ PB)? — 2PA-PB = (_) _p. 19
V5 5
247 211
5(PA*+ PB*) =5 (T — Tg) =24 — 238
= 338
Question12

Let C be the circle of minimum area enclosing the ellipse E : i—; + g—z = 1 with eccentricity % and foci
(+2,0). Let PQR be a variable triangle, whose vertex P is on the circle C and the side QR of length 2a
is parallel to the major axis of E and contains the point of intersection of E/ with the negative y-axis.

Then the maximum area of the triangle PQR is :
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Options:
A.8(3+2)
B.8(2 + V/3)
C.6(3++2)
D.6(2++/3)
Answer: B
Solution:
P(0, a)
circle will be
a X+y =g
E)
b {a, 0)
2a

1
Area = 5><(a+b)-2a:a(a+b)
1
Since,e:5a6:2:>a:4,b:2\/§
= Area = 4(4+2v3) =8(2+v3)




Question13

The length of the latus-rectum of the ellipse, whose foci are (2,5) and (2, —3) and eccentricity is <, is
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Options:

A 2L
B. &
c s

D. 4
Answer: B
Solution:

To find the length of the latus rectum of the ellipse, we first recognize that the foci of the ellipse are given as F} : (2,5) and F5 : (2, —3). This indicates that the
major axis is aligned along the y-axis.

Calculate the distance between the foci:

F\F, =38

The formula involving the distance between the foci and the eccentricity is:

F\F, = 2be

Here, the eccentricity e is given as %. Thus, we can solve for b:

8=2b-% = b=_L-=5

2x 5

Determine a?:

Using the relationship between eccentricity, semi-minor axis b, and semi-major axis a:
2=1-% =1-2 =16

Solving for a?:

-1 o &£_ 9 . g2-9

Thus, a = 3.

Compute the length of the latus rectum:

The formula for the length of the latus rectum L is:

Substituting the known values:

L= 2x(9) _ 18

5 5

Therefore, the length of the latus rectum of the ellipse is 1—58.

Question14

The centre of a circle C is at the centre of the ellipse E : ’;—2 + ‘%22 = 1,a > b. Let C pass through the

foci F'; and F; of E such that the circle C' and the ellipse E intersect at four points. Let P be one of these
four points. If the area of the triangle PF; F', is 30 and the length of the major axis of E is 17, then the
distance between the foci of E'is :
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Options:
A. 12
B. 26
C.13
13
D. 5
Answer: C
Solution:
2,2
z2 + abZZ/ =a?

a? b?
:>y2<1—b—2) :a2(ez—1):a2<1——2—1)
= —b?

2 2 2 4
y (b’ —a ) 2 2 b
= =-b"=y =
b V=l -mw
b2
Height = |y| = ——
b= s
1 b?
Area = (2ae) X 3 X - =30
_ _abe —ba= 12_7
ay/1— 2%

Distance between foci = 2ae

b2 30 x 4
:17\/1——:17\/1— *2 13
e 289

Question15

Let for two distinct values of p the lines y = x + p touch the ellipse E : Z—; + g—z = 1 at the points A and
B . Let the line y = z intersect E at the points C and D . Then the area of the quadrilateral ABCD is
equal to :
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Options:

A. 48

B. 20

C.24

D. 36

Answer: C

Solution:



2

E:z—;—&- =1

T:y=mz++/16m?2+9

s

y=x+p
=>m=1
=p=+v16+9
=45

T:y:miBwilltocuttheEatA(71—56,%)
B(%.-3)

Also, y = z will cut the E at C (%, %)

ABCD in not give in cyclic order

.. it does not form any quadrilateral
No option should match

If order is not considered then

Area = 24 sq. unit.

Question16

Let p be the number of all triangles that can be formed by joining the vertices of a regular polygon P of
n sides and q be the number of all quadrilaterals that can be formed by joining the vertices of P. If p + q

=126, then the eccentricity of the ellipse 'f—; + y% =1is:
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Options:

>

L
=

N

B.

o[ =

N

>

oo

Answer: A

Solution:



Total trangles === by

Total auadrilaterals = "Cy = q
1C3 +1Cy = 126 = *F1C, = 126
=>n+1=9=n=28

X2 y2 X2 y2

E—’_; 1:>E+?71
8 8 1

e= — — =4/ — J—
16 16 V2

Question17

Let the length of a latus rectum of an ellipse 2—2 + ‘Z—; = 1 be 10. If its eccentricity is the minimum value
of the function f(t) = t> +t + 1;,t € R, then a® + b% is equal to :
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Options:

A.

115

B.

120

C.

125

D.
126

Answer: D
Solution:
Given that the length of the latus rectum of the ellipse z—j + g—: = 1is 10, we have:

L =10 = ba=b

Next, consider the function () = t* + ¢t + 4%. To find its minimum value, we calculate the derivative:

daf(t) -1
x = 220+1=0 = t= -5
Plugging t = — 1 into f(t) gives the minimum value:
1 1)2 1 11 1 1 11 3-6+11 8 2
F2)=(3)+(D)+tm=1-1+tm=" =1u=3

- N s (202 4
Thus, the eccentricity e of the ellipse is 5, s0 e? = (3)" = 4.

Using the eccentricity formula for an ellipse:

1-b?
el

2 _ 1-b? 4 _
e? =1 => 3=

Rearranging gives:
b2:a2(1—%):a2-%
From equation (1), b* = 5a. Substituting, we have:

5a:a2-% = a?>=9

Solving for a,
a=29, andthereforeb?=5a=45 = b=+45=35
Finally, calculate a® + b%:

a?+b>=81+45=126



Question18

Let the ellipse 322 + py? = 4 pass through the centre C of the circle 2 + y?> — 2z — 4y — 11 = 0 of
radius . Let fi, f2 be the focal distances of the point C on the ellipse. Then 6 f; fo — r is equal to
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Options:

A.

78

B.

68

C.

70

D.

74

Answer: C

Solution:

332 y2
E:—— 4 -2—==1
43 1P

Centre of circle (1, 2), radius
r=+v1+4+11

r=4

- E pass from centre (1, 2)
.3 _

Ly tP=1

P=1 . vertical ellipse

\/ 4/3 \/ 1 11
e=4/1—— =4/1— — =4/ —
16 12 12

.. Focal distance of C( h, k)

=b+ek
11
F,=4 \/— 2
AT
11
F,=4—4/—x2
2 1
11 37
F,F,=16— — = >~
1+2 3 3

S 6F, Fy—r=74—4=10

Question19

LetH; : z—z — %22 =1land H, : —””TZ + y?i = 1 be two hyperbolas having length of latus rectums

15+/2 and 12+/5 respectively. Let their ecentricities be e; = \/g and e, respectively. If the product of
the lengths of their transverse axes is 100+/10, then 252 is equal to
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Answer: 55
Solution:

2b? -
2 15v3
a

a:5\/5
b=5V3

24A°
—12
5 V5

2a-2 B = 100v/10
2.5v/2.2 B = 100v/10

B=5V5
A=5V6
A2
2
e; =1+ ?
150
=1t
30
el =1+ %
25e5 = 55
Question20

Let the product of the focal distances of the point P(4,2+/3) on the hyperbola H : 2—2 — ‘z—z = 1be32.

Let the length of the conjugate axis of H be p and the length of its latus rectum be g. Then p? + ¢ is
equal to
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Answer: 120

Solution:

To find p? + g2 for the hyperbola H : z—z — lb’—z = 1, given that the product of the focal distances from a point P(4, 24/3) to the foci is 32, we follow these steps:
Verify the Point on the Hyperbola:

The point P(4, 2v/3) satisfies the hyperbola equation:
B _12_7 .3

Product of Focal Distances:

The distances from P to the foci S and S’ are:
SP=e(4—-4%), S'P=e(4+4)

Therefore, the product:

SP-S'P=16e* —a®> =32

Relating e, a, and b:

Using the identity for eccentricity:

e2=1+ Z—;

Substituting in the product equation gives:
16(1+Z—§) —a?=32 ...

Solving for a? and b?:



From equations (i) and (ii), solve for a? and b:
a’>=8, b2=12
Calculate p? + ¢

The conjugate axis length is p = 2b and the latus rectum is ¢ = Zsz Thus:
p?+q% = (2b)2 + (271’))2

Substituting b2 = 12 and a® = 8 gives:

PP+’ =4b A =48 s

pP+q?=48-(1+12) =120

Therefore, p? + g% = 120.

Question21

If the equation of the hyperbola with foci (4, 2) and (8,2) is 322 — y*> — az + By + v = 0, then
a+ B+ v is equal to .
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Answer: 141

Solution:

—6)2 —2)2
Given (z - 6) - _(y ) =1

a? b?
= b2z? — a%y? — 122b% + 4ya® + 36b% — 4a® — %2 =0
b2 b?
Comparing — =3 = e* =14 —
a? a?
=el=4
=e=2

Similarly, 2ae = 4
=Sa=1=b=+3
(-6 (-2°_,

1 3
=322 —y? —36z+4y+108—-4—-3=0
=322 —y? — 36z +4y+101 =0
Sa=36,4=4,v=101
Sa+p+vy=141

Question22

Consider the hyperbola i—z — Z—z = 1 having one of its focus at P(—3, 0). If the latus ractum through its
other focus subtends a right angle at P and a2b? = av/2 — 3,0, 8 € N, then o + S is
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Answer: 1944

Solution:
b2
(ae.—)
da
2
R3.b !
a
A3 0) —‘ 3. 0F
L“‘“\-‘
b_2 b2
ae:3,tan45°:ae:3%:>—:6...(i) ..... i)
a

2
a <1+b—2):3
a

a?+p2=9 .. (ii)

=ad>-6a+9=0=a=3(vV2-1)

=a’? =9(3-2v2)-6-3(v2-1)
=162(5v2—7)

=a=162x58=162x7

S a+ =162 x12=1944

Question23

Let the lengths of the transverse and conjugate axes of a hyperbola in standard form be 2a and 2b,
respectively, and one focus and the corresponding directrix of this hyperbola be (—5,0) and 5z + 9 = 0,

respectively. If the product of the focal distances of a point (c, 2\/5) on the hyperbola is p, then 4p is
equal to .
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Answer: 189

Solution:

Given:

Transverse axis length: 2a

Conjugate axis length: 2b

One focus at (—5,0)

Directrix given by 5z +9 =0

The equations used are as follows:
Relationship between focus and directrix:
The focal length ae = 5
The directrix gives £ = %
Solving these equations, we get:
ae=5, <=+

From ae = 5, we have a = 5

>
Substituting ¢ = 3 and e = %
Finding b:

Use the relationship ? = a?(e? — 1):



Givena =3 ande = %, b=4
Equation of the hyperbola:

The standard equation, after substituting values of a and b, is:

Focal distances product calculation:

For any point (a, 2\/5) that lies on the hyperbola:
a? @v5)? _

N e

Solving this gives:

a? =9 x &

Product of focal distances PF; - PFs:

PF, - PF, = (ea — a)(ea + a) = e2a’ — a?
Substituting the values:

_ _ 2 9 _ 189
P=c¥?-a>=2-9-5-9=1%
Finally, to find 4p:

4p=4x 18 —189

Question24

Let the foci of a hyperbola be (1,14) and (1, —12). If it passes through the point (1, 6), then the length
of its latus-rectum is :
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Options:
A Z

B, 144
288
C.5
24
D. %
Answer: C

Solution:

v

RS R YU
—
—
-2
—



be=13,b=5
a2:b2(e271)

— b2e? _ b2
=169 — 25 =144

2a? 2 x 144 288
R =—=—"F =75
Question25

Let one focus of the hyperbola H : i—; — % = 1 be at (1/10,0) and the corresponding directrix be
9

x . If e and [ respectively are the eccentricity and the length of the latus rectum of H, then
9 (62

+3

l) is equal to :
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Options:

A 12

B. 14

C. 15

D. 16

Answer: D

Solution:

2 2
€T
oT =1

s

Directrix : ¢ = % =% .. 6]

Focus : (v/10,0) = (ae, 0)
ae =10 .. (ii)

(@) > (i)
=a’=9=a=3
Substitute in (ii)

e=YE

b2
Nowe?=1+—
a?

Question26

Let the sum of the focal distances of the point P(4, 3) on the hyperbola H : i—; ¥ —1be8 % If for

H , the length of the latus rectum is [ and the product of the focal distances of the point P is m , then
912 + 6 m is equal to :
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Options:

A. 187

B. 184

C. 186

D. 185

Answer: D

Solution:

(0.-c) {c. 0)
5
4)2+9 —4)2 9:8\/—
Vier 9ot fle-nrro—s/
b’ 2 2
Solving,c:%:al:>az(l+—2):FE)éaerbZ:?5
a
16 9
FE
2 2 232 25 2 2 232
16b° — 9d° = a*b” = 16 Ffa —9a° = 9a°b

5 5 5
PF, + PF, = — 2_Z 2= =2
1 PR =8 g =a =50 =g
|PFy — PFy| = 2a
4.
E:4az+4m¢m:83—07a2

6m = 160 — 6a®

2\ 2 4
9@2:9(£> _ 360

a a?

36 (& 5
902 + 6m = (59) +160—6(§)

2

72 x5
= 9>< + 160 — 15

=160+ 40 — 15 =185

Question27

Let e; and e, be the eccentricities of the ellipse ‘l’;’—j + g—; = 1 and the hyperbola :f—; — Z—i =1,
respectively. If b < 5 and e;e, = 1, then the eccentricity of the ellipse having its axes along the coordinate
axes and passing through all four foci (two of the ellipse and two of the hyperbola) is :
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Options:
A.

4
5



w

oo

MmO

do O

Answer: B
Solution:

Let's find the eccentricities of the given ellipse and hyperbola, and then determine the eccentricity of an ellipse that passes through all four foci.
Step 1: Find e; for the Ellipse

The equation of the ellipse is:

2 2
=1

The eccentricity e; is given by:
e% =1- 12’—;
Step 2: Find e, for the Hyperbola

The equation of the hyperbola is:

2

=1

2
16

IS

The eccentricity e is given by:

eg =1+ 11)—2

Step 3: Using the Product ejes = 1
Given:

eres =1

Thus:

(-£) ()2

Expanding gives:

Simplifying:

o _ bt
400 — 400
Thus:
=9

Step 4: Determine Eccentricities e; and e,
Substitute b = 9:

For the ellipse:

2_1_9 _ 16
ef =1

25 25
=1
For the hyperbola:
er =3

Step 5: Find the Eccentricity of the New Ellipse
The new ellipse's equation is:

2 2
F+4-1

The eccentricity e is:



— _ 1l _ /9 3
6*\/1 25 — V25 =3
3

Thus, the eccentricity of the ellipse that passes through all four foci is ;-

Question28

Let the parabola y = z2 + pxz — 3, meet the coordinate axes at the points P, Q and R . If the circle C
with centre at (—1, —1) passes through the points P, ) and R, then the area of APQR is :
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Options:

A. 4

B.6

C.5

D.7

Answer: B

Solution:

The given parabola is y = z* + pz — 3.

Intersection with the y-axis:

Atz =0,wefindy = —3.

Thus, the parabola intersects the y-axis at the point (0, —3).
Circle Equation:

We are given the circle has its center at (—1, —1) and it passes through the points where the parabola intersects the axes. The radius can be found using the distance
from the center to any given point the circle passes through. Using (0, —3):

Radius = /(0 + )2+ (-3 +1)2 = /12 + (—2)2 =5
Therefore, the equation of the circle is:

(z+1)*+(y+1)>2=5

This simplifies to:

22 +22+1+y*+2y+1=5

2 +y’ +2z+2y+2=5

?+y*+2c+2y—3=0

Intersection with the x-axis:

When y = 0, solving the quadratic 2 + 2z — 3 = 0 gives:
(z+3)(z—1)=0

So,z =—-3orx=1.

Thus, the intersection points on the x-axis are (—3, 0) and (1, 0).
Vertices of Triangle APQR:

The vertices of the triangle formed are P = (0, —3), Q = (—3,0), and R = (1, 0).
Area of APQR:

Use the determinant formula to find the area of the triangle:

0 -3 1
Area = % -3 0
1 0 1

Calculate the determinant:



Simplify:
=5(0-3+3+0)=4(12)=6

Thus, the area of APQR is 6.

Question29

Let P(4, 4\/5) be a point on the parabola 3> = 4ax and PQ be a focal chord of the parabola. If M and N
are the foot of perpendiculars drawn from P and Q respectively on the directrix of the parabola, then
the area of the quadrilateral PQMN is equal to :
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Options:

34v/3
AT

3433
B. ==

C.17V3

263/3
D. ==

Answer: B

Solution:

(4,4V/3) lies on y* = 4ax

=48 = 4a4
4a =12
= y? = 12x is equation of parabola
2

Now, parameter of P is t; = — = Parameters of Q
. 3 9
1st2:7£ =Qf=>,-3v3

2 4
Area of trapezium PQNM

_ éMN -(PM + QN)

1
= ZMN- (PS + Q)
= éMN -PQ

1, ~ 49 V3
= 57‘/3'7 = (343)5~ =3




Question30

If the line 3z — 2y + 12 = 0 intersects the parabola 4y = 3z at the points A and B, then at the vertex
of the parabola, the line segment AB subtends an angle equal to
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Options:
A. T —tan~! (i)

)

B.tan!

=]

—_
oz

)

(
C.tan! (
D.tan"! (1)
B

Answer:

Solution:

B(4, 12)

3z —2y+12=0
4y = 322

2. 2(3z + 12) = 3a°
=2’ —22-8=0
=z =-2,4

moy = —3/2, mog =

3

-3
tanf = [ 2 ==
" (1) g

6 =tan! (g) (angle will be acute)

Question31

Let the shortest distance from (a, 0),a > 0, to the parabola y?> = 4z be 4 . Then the equation of the
circle passing through the point (a,0) and the focus of the parabola, and having its centre on the axis of
the parabola is :
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Options:

A x4y -8 +7=0

B.z? +y*—6z+5=0

C.x?+y’>—4z+3=0



D.2?2+4?>-10x+9=0
Answer: B

Solution:

P(t*,2t)

R(a,0)

Normal at P
y+tz=2t+1t3
)

(a,0)

at = 2t + t°

a:2+t2

R (2+t,0)
PR=4=4+4>=16

#=12=>t2=3
a=5,R(5,0)

Focus (1,0)
(1,0)&(5,0) will be the end points of diameter
= Eq" of circle is

(z—1)(z—5) +y*=0
2l +yt—6x+5=0

Question32

If the equation of the parabola with vertex V (%, 3) and the directrix ¢ 4+ 2y = 0 is
az? + By? — yry — 30z — 60y + 225 = 0, then o + B + 7 is equal to :
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Options:

A.6

B.8

C.7

D.9

Answer: D

Solution:

Equation of axis



3
—3=2(z-2
Y (’” 2)

y—2x=0
foot of directrix

y—2x=0
& =(0,0)
2y+2 =0

Focus = (3,6)
Ps? = p?
(2 -3+ (y—6) = (””j;y)

4z” + ¢ — 4y — 30z — 60y + 225 = 0
S>a=4,=1l,y=4=a+B+7v=9

Question33

Let ABCD be a trapezium whose vertices lie on the parabola y?> = 4x. Let the sides AD and BC of the
trapezium be parallel to y-axis. If the diagonal AC is of length 275 and it passes through the point (1,0),
then the area of ABCD is

JEE Main 2025 (Online) 28th January Morning Shift
Options:

AR

B. 1%

c.®

D.
Answer: D

Solution:

A B—y2=4x
4V
\ ) a=1
D S
C

A (at1,2at1)&C <t2 , —1>

2a
t
1
LengthACza( ) t1+ — ::I:;

:>t1720r—A(1,D( “1).B(4,9),C4,-4)

1 1 75
f't == 2)(4——
So, area of trapezium > (8+2) ( 1 ) =




Question34

Two parabolas have the same focus (4, 3) and their directrices are the x-axis and the y-axis, respectively.
If these parabolas intersect at the points A and B, then (AB)2 is equal to :
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Options:
A.

384

392
C.
96
D.
192

Answer: D

Solution:

y

»

Il I
A(X1, Y1) S(4, 3) /

B(xz, y2)

Y

O X

Let intersection points of these two parabolas are A (x1,y1)& B (x2,y2)
*.» equation of parabola I and II are given below

LE-PH -3 =% . )
&x-4"+Fy-37=y" ..

Here A (z1,y1)&B (22, y2) will satisfy the equation
Also from equations (1) & (2), we getz =y ....... 3)
Put z = y in equation (1)

We get £2 — 142 + 25 =0

T+ xy=14
T1x9 = 25

2 2 2
SABf = (21— 22)” + (Y1 — v2)
=2(z1 — m2)2
=2 [(zl + 12)2 — 4:v1:v2]
=192

Question35



Let the focal chord PQ of the parabola y?> = 4z make an angle of 60° with the positive = axis, where P
lies in the first quadrant. If the circle, whose one diameter is PS, S being the focus of the parabola,
touches the y-axis at the point (0, ), then 5a? is equal to:
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Options:

A. 15

B.25

C.20

D. 30

Answer: A

Solution:

PT:ty:av+at2
PS =PT

1 1
M; = — =tan30° = —
t \/3

Question36

Let the point P of the focal chord PQ of the parabola y? = 16z be (1, —4). If the focus of the parabola
divides the chord PQ in the ratio m : n,gcd(m,n) = 1, then m? + n? is equal to :
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Options:

A. 17

B. 37

C. 10

D. 26

Answer: A

Solution:



Given the parabola y?> = 16z, the point P on the focal chord PQ is (1, —4). We need to determine how the focus divides the chord.

First, express the coordinates for the point P using the parametric form of the parabola. The general parametric equations for the parabola are:
P(at?,2at) = P(4t%,8t) = (1, —4)

The equation 8¢ = —4 leads to solving for ¢:

t=—

o=

Now, find the coordinates of point @ using the relation ¢; - to = —1. Therefore:
Q(# =)

Given the focus S of the parabola is at (4, 0), we can find the lengths of PS and QS:

The length PS is calculated as:
PS =a+ at?

And @S is given by:
QS=a+4 =2y
Since the focus divides the chord in a specific ratio m : n, and ged(m, n) = 1, we find:

PSS _p2_1_m
os =t =71=7%

Thus, the squares of m and n sum up to:

m?4+n? =17

Question37

The radius of the smallest circle which touches the parabolas y = > + 2 and z = 3> + 2 is
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Options:

A2

B. 12

c. 12

D. 12

Answer: B

Solution:

The circle will have centre on = y line since parabolas are symmetric about y = x line

The slope of tangent at closest point y* = z — 2
=2y (g—g) =1=y=+ = point will be (¥, §)

Similarly, on2? =y -2 =2z = % =1= (1,2)



Question38

The axis of a parabola is the line y = x and its vertex and focus are in the first quadrant at distances V2

and 2+/2 units from the origin, respectively. If the point (1, k) lies on the parabola, then a possible value
of kis:
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Options:

A.8

B.3

C.9

D.4

Answer: C

Solution:

Vertex V(1, 1)
Focus F(2, 2)

Equation of directrix
=Yy=—
By definition of parabola,

PM = PF
‘1+K

(1—2)2+ (K —2)?

(1+ K)?
+ =1+ K?+4-4K
1+ K?+2K=10+2K? - 8K
K>~ 10K+9=0
(K—9)(K—-1)=0

. K=1lorK=9

Question39



A line passing through the point A(—2,0), touches the parabola P : 4> = 2 — 2 at the point B in the
first quadrant. The area, of the region bounded by the line AB, parabola P and the z-axis, is :
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Options:
A3

B.

w|~3

C.

w|oo

D.2

Answer: C

Solution:

= 0)_

(-—2, O)

y2:4<%)(w*2)

1
y=m(z —2)+ 1y, Passes through (—2,0)

1
=0=—-4m+-—=16m’* =1
dm
= il
m=t—

4

1
m= 1 in first quadrant = contact point (6, 2)

1 6 2
:>Area:—><(1)><4+/ {(m—&- )— m—2}dw
2 ) 4
8
3

—2+

w| o

Question4(

Let P be the parabola, whose focus is (—2, 1) and directrix is 2z + y + 2 = 0. Then the sum of the
ordinates of the points on P, whose abscissa is —2, is
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Options:

A.

nojot

B.

oo

C.

N

P



Answer: B

Solution:
/
N (x, )
m " P
F

— (-2, 1)

PM = PF
7\29%:/1?2\ =1/(z+2)?+ (y—1)?

Now abscissaof Pis —2 =z = —2

ly —2|

y-2 _ _1)2 — |y —
T i Badv- el

= (y—-2?°=5(y-1)°
= 4y> — 6y + 1= 0= Sum of ordinates

-4

Questiond1

The focus of the parabola y?> = 4z + 16 is the centre of the circle C of radius 5 . If the values of ), for
which C passes through the point of intersection of the lines 3z — y = 0 and = + \y = 4, are \; and
A2, A1 < Ao, then 121 + 29\, is equal to
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Answer: 15

Solution:

¥’ =4(z +4)
Equation of circle
(z+3)2+y*=25

Passes through the point of intersection of two lines 3z — y = 0 and z + Ay = 4 which is , after solving with circle, we get

4 12
(3)\+1 ) 3A+1 )
7
A=——1
6 b
12X + 297,

—144+29=15

Question42



Let A and B be the two points of intersection of the line y + 5 = 0 and the mirror image of the parabola
y? = 4z with respect to the line z + y + 4 = 0. If d denotes the distance between A and B, and a denotes
the area of ASAB, where S is the focus of the parabola y?> = 4z, then the value of (a + d) is
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Answer: 14

Solution:

4.4 (-1,0)

AN

1
Area:5><4><5:10:a

6=4
Soa+d=14

Question43

Let y?> = 12z be the parabola and S be its focus. Let PQ be a focal chord of the parabola such that
(SP)(SQ) = L. Let C be the circle described taking PQ as a diameter. If the equation of a circle C is

64x? + 64y> — ax — 644/3y = S5, then B — a is equal to

JEE Main 2025 (Online) 29th January Evening Shift

Answer: 1328

Solution:

y?=12x a=3 SPXSQ:%
LetP (3t2,6t) and t1ty = —1

(ends of focal chord)

S0, Q (i, 7)

S5(3,0)

SP x SQ = PM; x QM,



(dist. from directrix)
3 147
=(3+3t)(3+ ) =—"
( ) ( tZ) 4

L)’

5 t24 12
C-73
t= i?,i%
considering t = —T\/ﬁ

P (% 73\/§> and Q(4,4+/3)
Hence, diametric circle:
(z —4) (z - %) +(y+3vV3)(y—4v3) =0

25
:>x2+y27717\/§y727:0
= a =400,8=1728
B —a=1328

Question44

Let 7 be the radius of the circle, which touches x - axis at point (a,0),a < 0 and the parabola y> = 9z at
the point (4, 6). Then r is equal to .
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Answer: 30

Solution:

(z—a)?+(y—r)=r?
(4—(1)24-(6—7‘)2:7"2
16+ a? —8a+ 36 +r2 —12r = 72
a?—8a—12r+52=0

Tangent to parabola at (4, 6) is

64=9.(%1)ie 3z —4y+12=0

This is also tangent to the circle

. CP=r
3a —4r+ 12
— 5

ar
3&+12:41‘i5r{

—r
equation of circle is
(z—a)?+(y—r)t=r?

satsty P(4,6) = a®> —8a — 12r +52 =0 ... )



From equation (1)
Ifa + 4 = 3r then a = +6 (rejected)

If3a+ 12 = —rthena = —14 and r = 30

Question45

Let the circle C' touch the line z — y + 1 = 0, have the centre on the positive xz-axis, and cut off a chord

of length % along the line —3z + 2y = 1. Let H be the hyperbola 2—2 — Z—z = 1, whose one of the foci

is the centre of C and the length of the transverse axis is the diameter of C. Then 2% + 337 is equal to
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Answer: 19

Solution:
1 /

M
/é N.C
- /{(1,(])

z—y+1=0
p=r
a—0+1
V2

now (—3a+0—1>2+( 2 )2—r2
V9+4 V13

= Ba+1)2+4=132....... (2)

(o +1)2

=r=(a+1)2=2r2 ..

)& (2)= Ba+1)+4=13
= 1802 4+ 120:+ 2 4+ 8 = 1302 + 26 + 13
=50’ —14a—3=0
=52’ —15a+a—-3=0
=52’ —15a+a—-3=0
-1

a=—,3
T

r=2v2
How ce = 3 and 2a = 4V/2
al’=9=a=2v2=a2=38

2
02 <1+ ?) =9
A +pgi=9
S B=1
202 +362 =2(8)+3(1) =19




Question46

The absolute difference between the squares of the radii of the two circles passing through the point
(—9,4) and touching the lines z + y = 3 and z — y = 3, is equal to
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Answer: 768

Solution:

A(-9, 4)\

N

‘sz +y=3and z — y = 3 are tangents
Both circle centre will lie on z-axis
oz —a)t 4yt =t

Hence centre is C(, 0)

r=4/(a+9)2+16 ..(1)

Ao 222 v 2
— -3
\/(a+9)2+16:a ‘
= a=-5o0r —37

-5-3 —37—3‘
Ir = or

V2 V2
=4v2 or 20v2

1212 = 32— 800| = 768

Questiond47

Let C be the circle z2 + (y — 1)? = 2, E; and E; be two ellipses whose centres lie at the origin and
major axes lie on x -axis and y -axis respectively. Let the straight line  + y = 3 touch the curves C, E;
and E at P (z1,y1),Q (z2,y2) and R (x3,ys3) respectively. Given that P is the mid point of the line

segment QR and PQ = 27*/5, the value of 9 (z1y; + x2y2 + z3y3) is equal to
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Answer: 46

Solution:



Solving the line  + y = 3, and the circle 2+ (y — 1)2 =2
Substitutey =3 — z :

2+ (3-z—-1)72=2
=22-2r+1=0
>zrz=1=y=2

So, P = (z1,y1) = (1,2) => 219 =1-2=2
Use midpoint condition

Let Q@ = (22,92), R = (23,y3).

Since P is the midpoint of QR:

$8x 2+x 3=2x_1=2,y 2+y 3=2y 1=4

$$S0, we can write: 3 = 2 — Ty, Y3 = 4 — Yo

Given,
PQ=2 = PQ*= (22— 1 + (12 -2)" = §

Let's denote: o = a,ys = b,x3 =2 —a,y3=4—1>

(a-12+ (-2 =7

8
:>a2—2a+1+b2—4b+4:5

=a?+b>—-2a—-4b+5=

©| oo

= 9a% +9b> — 184 — 36b+37=0
Hence, a = %,b:%

T1y1 + T2y + T3ys =2+ ab+ (2 - a)(4 - b)
9 (z1y1 + Tay2 + x3y3) = 9(10 + 2ab — 2b — 4a)
=90 + 18ab — 18b — 36a = 46

Question48

A circle C of radius 2 lies in the second quadrant and touches both the coordinate axes. Let r be the
radius of a circle that has centre at the point (2, 5) and intersects the circle C at exactly two points. If
the set of all possible values of r is the interval (o, 3), then 38 — 2« is equal to :
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Options:



A. 10
B. 12
C. 14
D. 15

Answer: D

Solution:

Si: (@2 + (-2 =2
So:(x—2)2+ (y—5)2 =12
Both circle intersect at two points

S =12 <ceca <1112
fr—2[<5<2+r
=3<r<7

re (3,7

a=3,=17

38— 2a = 15

Question49

Let circle C be the image of 22 + y?> — 2z + 4y — 4 = 0 in the line 2z — 3y + 5 = 0 and A be the point
on C such that OA is parallel to z-axis and A lies on the right hand side of the centre O of C. If B(«, ),

with 3 < 4, lies on C such that the length of the arc ABis (1/6)" of the perimeter of C, then 8 — 1/3a
is equal to
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Options:

A4—-V3

B. 3

C. 4

D.3++V3

Answer: C

Solution:



>

X by o 2xtd4y 4=0
Centre (1,-2),7 =3
Reflection of (1, —2) about 2z — 3y +5=10

z—1 y+2 —2(2+6+5) 9
2 -3 13 N

r=-3,y=4

Equation of circle ' C''
C:(z+3)2+(y—4)?2*=9

ATQ.

(a+6)2+ (8 —4)* =27
(a+3)2+(8-4)2=9
(a+6)2—(a+3)2=18
= 6a=—9

:>a:_73,ﬂ: (4—£)

2

S B—3a

3V3 3V3
(4T> T
=4

Questions50

Let the equation of the circle, which touches z-axis at the point (a,0),a > 0 and cuts off an intercept of

length b on y — azis be 2 + y> — az + By + v = 0. If the circle lies below z — axis, then the ordered
pair (2a, b?) is equal to
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Options:
A. (a, B+ 47)

B. (a, B% — 47)



C. (7, B — 4a)
D. (v, 8% + 4a)
Answer: B

Solution:

2,2, b _p2
By pytogorusr* = a® + 2 =P

_ 4a2+b?
T=4"1

Equation of circle is (z — a)? + (y — B)? = r?

22+ y? — 2z —2py+al+pP—r’=0
comparision z2 +y2 —az+Py+r=0
—a=-2a,8=—2p,r=a’
= 2a = o, 4a® + b% = 4p?
al+ b =4p?

a?+b? =g

So, (2a,b?) = (o, B2 — 4r)

Question51

Let the line x+y=1 meet the circle z> + y> = 4 at the points A and B. If the line perpendicular to AB and
passing through the mid-point of the chord AB intersects the circle at C and D, then the area of the
quadrilateral ABCD is equal to :
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Options:

A.

V14

B.

3T

C.

2v14

D.

57

Answer: C



Solution:

ty
B _
y=X
C
X
A
D
By solving x = y with circle
We get
C(V2,V?2)
D(-v2,-v2)

By solving x + y = 1 with circle z? 4 y? = 4 we set

.. Area of Quadrilateral ACBD

= 2x Area of ABCD

V2oV2 1
:2><l V7 1VT g
2|72 2

V2 V2 1
=2V/14
Question52

Let a circle C pass through the points (4, 2) and (0, 2), and its centre lie on 3x + 2y + 2 = 0. Then the
length of the chord, of the circle C, whose mid-point is (1, 2), is:
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Options:

A.

42

B.

2V2

C.

2V3

D.

V3

Answer: C



Solution:

My = 0 = OM is vertical
>a=2
.. Centre (0) = (2, —4)

r=0A= \/(2—4)2+(2+4)2:\/E
mid point of chord is N = (1,2) .. ON = /37

.. length of chord = 24/1? — (ON)?2

=240 —37=2V3

QuestionS3

If the four distinct points (4, 6), (—1,5), (0,0) and (k, 3k) lie on a circle of radius r, then 10k + 2 is
equal to
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Options:

A.34

B.32

C.35

D. 33

Answer: C

Solution:




2r? = 26
r? =13
Eq " of circle is
z(z—4)+yly—6)=0
k(k —4) +3k(3k —6) =0
k*— 4k + 9k — 18k =0
10k% = 22k
10k = 22

10k +712=35

Question54

Let C be the circle in the third quadrant of radius 3 , that touches both coordinate axes. Let C5 be the
circle with centre (1, 3) that touches C; externally at the point (a, 8). If (8 — a)? = 2, gcd(m, n) = 1,
then m + n is equal to

JEE Main 2025 (Online) 7th April Morning Shift
Options:

A.22

B. 13

C.9

D. 31

Answer: A

Solution:

(. B)

V16+36=r+3

=r=+v52-3
3—3r _9-3r
R e
(9 —3r — 3+ 3r)?
(r+3)2
3 9 m

2_2_m — 22
T n oMt

Question55

Let the area of the region {(x,y) : x—2y+420,x+2y220,x+4y2§8,y20} 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 -
G HH - (2)dy+

3/2 .
{ [(B—4)—(Q2y—4)ldy

P a2 51 w07 _m

_[8_} 3 ]O-I—[]Z} ¥ 3 ]1 _ﬁ_;

~mtn=119
Question56
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
¥
~
(0.9)
(0,8) poreeeplonennadioncans (
\
e \
- 6.0
L ket I8
O (3.0) :4_0)\ -

6
= l><4>< 8+ [(6x—x)dx
2 4

A= 22
3

12A =304

Questions7

The area (in sq. units) of the part of circle X2+ y2 =169 which is below the line Sx —y =13 is

w65 | « 12

. —1 =
—— —+ =sin —=
2 B | 137 where a, B are coprime numbers. Then o + B is equal to

[29-Jan-2024 Shift 1]



Answer: 171

Solution:

B
N

A(0.-13)

12 5 1
Area = | Y169—y7dy— %255
—13

169 65, 169 . 112
- —t —sin T —

T
= = —
2 2 2 2 13

no+f=171

Questions8

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:

A.

8

B.

D.
7

Answer: B

Solution:



Let ¥ =x—-2
=4y, p=2(x+2)-8

=4y, y=2x—4

4 2
. ) v+4
= | —_——
A= 9732
=9
Question59

Let Y = Y(X) be a curve lying in the first quadrant such that the area enclosed by the lineY —y=Y' (x)
(X —x) and the co-ordinate axes, where (x, y) is any point on the curve, is always -yZ/ZY(x) +1,Y'(x) #
0. If Y(1) =1, then 12Y(2) equals

[30-Jan-2024 Shift 2]

Answer: 20

Solution:



2

( %y+x)(y—xf/x) = _'1 +1
¥ix) 2¥ (x)

b | =

/

(O.y-xY'(x))

N

_ 3y
[ ’y +x,0
Y'(x) J

2(y+xl O —x¥ () =7 +27 ()

¥ +07 +oF @-¥F @ =—7"+2F @)

x x
dy_ 2 _ -2
&Y _ Zy=_2
dx x4
IF =g2x_ l‘
2
2 3
2 3
Put x=1,y=1
1= 24c5.=1
3 3
y=2 1, 1y
3IX 3

Question60

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—1
X —dx+4=0
x-27=0

x=2

Exclose area (w.rt y-axis) =]xa’y— Areaof A.

3
U

1
S

[(@-2"+Ddy— ~x1x2

bt | =

—l &

=[6* -y +5)dy—1

=]

3 3
¥

= | L+ -1
[3 s 3}]3

=9-18+15—-1=5



Question61

The area of the region

i — _— | N
W D=2 o g 23l

lp; (x, ¥) 3}‘2 <4dx,x <4, )
' (x=3)x—4) f

is
[31-Jan-2024 Shift 1]
Options:

A.

16/3
64/3

8/3

D.
32/3

Answer: D

Solution:

\
Vo =dx,x<4

- D=2
=3 —-4)

Case —J:y=0

e Dx=2) . g
(x=3)x—4)

x€0.HUER.3)

Case — II:y=<0

XD =2)
e redDUEY

/‘.:.
AH,

Question62



The area of the region enclosed by the parabola y = 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:

\

(1,3

J
e

4 3
Area = ii[(afx—xz)— @] ‘dx.

R
Area = 573 —914
=‘[E_@_i+l_2]‘

2 3 2 3 9
=(027-21)=6
Question63

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:

A.

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
E-DE)+-DE)=0
LAy —x—y=0_..()
Satisfy (2k, 3k) in (i)
(2K + 3k’ — 2k —3k=0

137 =5k =0

Question64

Consider a circle (x — u)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 (a + B)2 is equal to................

[27-Jan-2024 Shift 2]

Answer: 100

Solution:

v

( .lz.ﬂ}
o [
/a‘
P

xty=0

S G—a)l+ -7 =50
CP=r

atp| _ .

‘@’

= (a+ 8% =100

2

Question65

Equation of two diameters of a circle are 2x — 3y =5 and 3x — 4y = 7. The line joining the points
2 o (L 3)
[ 7-74) an =32) intersects the circle at only one point P(a, f). Then 178 — a is equal to____

[29-Jan-2024 Shift 1]



Answer: 2

Solution:

Centre of circle is (1. -1)

A(-22/7-4) Paf) B(-1/73)
Equation of AB is 7x—3vy+10=0 ____(i)
Equation of CPis 3x+T7y+4=0 ____(ii}
Solving (i) and (ii)

41, 1

T&= — =

29°°7 29
~178—a=2

Question66

If the circles (x + 1)2 +(y+ 2)2 =r? and x> + y2 —4x — 4y + 4 = 0 intersect at exactly two distinct points,
then

[30-Jan-2024 Shift 1]
Options:

A.

5<r<9
0<r<7

3<r<7
D.
12<r<7

Answer: C

Solution:

If two circles intersect at two distinct points
2 <C G =t
[t—2|<Vo+16 <1+2
|[r—2|<5 and r+2>5

—5=r—2=5
FE3 2)
—F=r<T 1
From {1} and (2}

3= 1 <7



Question67

Consider two circles Cj : X2 + y2 =25and Cy: (x — a)2 + y2 =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:

Clx'+y =25.C,:(x—a) +y =16

S=g=9

>
>

L
9=sm—1(@]

I
. Ve3
sin 8= e

x5 % 4sin 6

= gf=40x ?

af =35 x Vg3

(@8 =25 %63 = 1575

Question68

If one of the diameters of the circle x> + y2 —10x + 4y + 13 = 0 is a 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



32

Answer: C

Solution:

P

&t

2x+3y=12

3x—2y=5

13x =39

x=3y=2

Center of given circle is (5, -2)

Radius V25+4-13 =4
A CM=V4+16=5V2
~CP=V16+20=6

Question69

Let a variable line passing through the centre of the circle X2+ 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

= ;1—2+8)

= y -intercept

= (—8m+2)

=0A+0B= 2+8—8m+2
m

fm)= % -8=0
m
2 1
=m"= 2
-1
= m= T
.
=>f( ?)—18

= Minimum =18

Question70

x ¥V _

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.

V1691/5

B.

2009/5

C.
\1741/5
D.
\1541/5

Answer: A

Solution:



Equation of chord with given middle point.
T=5

x,y_ 1.1
25 40 25 100

8x+5y_ 8+2

200 200
10—8x
= = (i)
>
¥, 10-8' o .
» T a0 1 (put in original equation)
16x* + 100 +64x" ~ 160x _ |
400
47 —8x—15=0
Y= 8304
8
_ 8+v304  _ B304
= 1xy =
8 8
o _10-18+v3p4 _ 22V304
Similarly, v = — = =
3 3
_2-V304 _ 2+V304
71 5 2 5

Distance = \/(xl - xz)2 (v, —}'2)2

_ ‘/4x304_ 4x304 _ V1691
64 25 5

Question71

)

2,7
If the points of intersection of two distinct conics X2 + y2 =4b and 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 3* = 3x* in both the conics

Weget*=band 2+ 31
16 b

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

V12, £6)= area of rectangle =432

Question72

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.

V5/3

V32

13
D.
25

Answer: D

Solution:

Question73

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
L D=1

internally in the ratio 7 : 3. Let 3x — 25 = 0 be a directrix of the ellipse E: ¢ o 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:



ae =3
a_ 2
]

a=3

b=4

Length of LR = %Ef: %
Question74

i + ﬁ =l.a>b

Let P be a parabola with vertex (2, 3) and directrix 2x + y = 6. Let an ellipse E: « » of

eccentricity 1/\2 pass through the focus of the parabola P. Then the square of the length of the latus
rectum of E, is

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

385/8

347/8
C.
512/25

D.
656/25

Answer: D

Solution:



(1.6, 2.8) /
(o, By -
R

Slope of aus =

1
2
y=3= 3c-D)
=>2y-6=x-2
=ly-x—4=0
2x+y—6=0
dx+2y—12=0
a+l6=4=a=24
B+28=6=p4=32

Ellipse passes through (2 4. 3.2)

=1 .....(1)

Putin (1) op* = 328
25

:)(é] = A2 oge 1,328 _ 636
a 2 2 25 25

Question75

; N s
;- X v .
y _ + L =1,a=bh,

Xy St 5
Let e be the eccentricity of the hyperbola 16 9 1 and e, be the eccentricity of the ellipse = v’
which passes through the foci of the hyperbola. If e;e; = 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:



PR
16 9

=le1

+=wn

4
ree,=1l=e,= 3

Also, ellipse is passing through (=3, 0)

~a=5 and b=3

(=]

=1

N |/
rdll! (U, 2) ™
(—5,07‘\—#%,0)

E:

ol
o[,

End point of chord are (: ? 2)
10V5
Lpg= T’
Question76

2
9

2
subtend an angle of 7r/3 at the centre of the hyperbola.

Let the latus rectum of the hyperbola B
If b is equal to /'m (1 + \n), where 1 and m are co-prime numbers, then 2+ m? +n?is equal to

[30-Jan-2024 Shift 1]

Answer: 182

Solution:

LR subtends 60° at centre

2, 2
sn30= 22- 2 o L
a ae 3
Do V3E
9
v 3t

2 b
=1t — =21+ ==
Alsp e =1 ° 1 5 21
bt =302 +27
=b'-3b"-27=0
:>b2=%(1+\/1_3)

=2£f=3.m=2.n=13

sfemd+n’ =182




Question77

X _ vy _

2L =],
Let P be a point on the hyperbolaH: 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:

2 ) 2
b‘=a2(ez—1):>e‘=l+ b_l
a

2 413
=1+ = =
¢ 9 9

e=

?:b 5;85,=2ae =2x3x ¢?=2'\/ﬁ

Area of APSS, = % xf=8 8, = V13

:%x,gx(:z\/l_g):zw_;:ﬁzz

o BZ o 3
—— L =l=2 ——1=1=2a= =S o=
S5 S -1=1=d=18=a V2
Distance of P from origin = ‘,’r(xz +,.f?2

= V18+4=v22

Question78



"t
]

3 and the eccentricity of the hyperbola
(\h 1342

is 15/8 times the eccentricity of the ellipse, then the smaller focal distance of the point \2 3 V5 ) on

the hyperbola, is equal to

\Dl;tl_l

%)

If the foci of a hyperbola are same as that of the ellipse

[31-Jan-2024 Shift 1]

Options:

7-¢%+§
5 3

Answer: A

Solution:

o,
|

] |<,_._
Il
—

Y
Il
-
—
|
e
Il
wnl =

~ foci =(0,%be) = (0, 4)

- = x =
€

i |

—
|G
b s

Let equation hyperbola

x” v
- ==-1
AT B
.-.B-eH=4-
:B=38
3
2,2 64/ 9 2_ BO
#AT=BYe-1= 2 I-1) a2
S 9[4 ) 9
=_¥__
80 64
9 9

Directrix : y::I:i:: %

ey
PS=e-PM = 3‘5- \/%—E‘
213 579

=?¢z_§
3 3



Question79

. . }L+ $=14a':»bbe(:5._0}and V50, .
Let the foci and length of the latus rectum of an ellipse a~ b respectively. Then, the

AR

square of the eccentricity of the hyperbola P equals

[31-Jan-2024 Shift 1]

Answer: 51

Solution:

bz
2 =50

foelt = (5. 0):

5\5&
2

a=5 b=

5vha

2

B =41 —e:) =

52

3

sa(l-e)=

Lh M‘
5_1

= 2(1-)=
e

2

&

=Vi-Vae'=e
=V2+e—V2 =0

=2 +2e—e—1V2=0

= Vie(e +V2)-11+V2)=0
= e+ V)(V2e-1)=0

.-.e-_—*'-ﬁ;e=%
x_g_ J’E =1

B ah
a=5\/§

b =5

ab =5 1)z e = 51

Question80

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

[27-Jan-2024 Shift 1]
Options:

A.

16

B.

24



20
D.
36

Answer: C

Solution:

Equation of normal to parabola
yv=mx—2m— m

this normal passing through center of circle (2, 8)
8=2m-2m-m’

m=-2

So point P on parabola = (am?, —2 am) = (4, 4)
And C=(2.8)

PC=VA+16 =V20

d"=20

Question81

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 ¥ = 8y
Chord with mid point (x,. y;) is T=§,

axx — 4y +y) = xlz -8y,

Sy = [L %)

()]

Solving (i) & (iii)

F=44p-H=F-168+16=0

~B=8x4V3 and a=45-4=28+16V3

sla, B = (28+16V3,8+4V3) & (28-16V3,8-43)
= (@—28)(8— 8) = (£16V3)=4V/3)

=192




Question82

The maximum area of a triangle whose one vertex is at (0, 0) and the other two vertices lie on the
curvey = —2x% + 54 at points (X, y) and (—x, 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)

Area of A

B | =

0 01
xyl‘

- y 1
1
S

Area (A)= |y | = I(—2x¢" +54)

dB) _gx?+54) = D20 ar x=3
dx dx

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

Question83

Let C: x% + y2 =4and C": x2 + 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+2y? = 5x+6y =3

B.



5x2— y=-11
C.

x2 - 4y2 =7
D.
6x2+yr=42
Answer: D

Solution:

C@0) r,= Jai -9
|r1—1‘2|<CCr< 1y |

2— V4P —ol<21| <2+ Va2-0
4+472—9—ayar—g <aP

True le R... (1)

4 <4+42-9+447-0

5<4Y47—0 and A= ?1

25 2 3
E<4,1’ 9 )E(—o’:__—:]u[ioo)
169 2

64

from (1) and (2) 1€
AE (*n,*%] U ( %DO) =R - {*?__ %
13
)

as perquestiona=— —andb= 1—83

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

Question84

Let the line L : V2x + y = a 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 2V3. If the centres Qp and Q; of the circles C; and C, lie on the y-axis, then the square of the
area of the triangle PQQ, is equal to_____

[1-Feb-2024 Shift 1]

Answer: 72

Solution:



x:+y:' =3 and ¥ = 2y
V+2y-3=0= (y+)y-1)=0
v=—3or y=1
y=1x=v2 = P(V2.1)
p lies on the line

‘\/ﬁx ty=a
V2(V2)+1=a

a=3

For circle C,

Q, lies on y axis

Let Q,(0, o)) coordinates
R, =2V3 (Given

Line L act as tangent

Apply P =r (condition of tangency)
> |23 =23
|
=|a-3| =6
a—3=6 or a—3=-6

=2a=9 a=-3

V211

1
&PQIQfE 0 9 1
0 -3 1

= J0aa2)=6v

(APQ0) =T2

Question85

Let the locus of the mid points of the chords of circle x2 + y- 1)2 =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.

12
\2

1/2
D.
1

Answer: A

Solution:



~locusis £ <y(y—1)=0

2 2
X +y _J.-'=0

p=| 122 o= L
V2 2vh
PQ =217 ¢’

:2‘/1_1:L
4 8 i)

Question86

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:



on solving, (1) & (2)

wegetx=4,x=-2
A

(0,6)

1 2 4 ~_6.0)

4

L (16 1\
A = | |(B-x-| — dx
a = [ (6-9-( 5

=30-32In2

Question87

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 — x) is maximum, is equal to :

[1-Feb-2024 Shift 2]

Answer: None

Solution:



B =20-x) =k

Point of intersection —

o)

y=0 h=2[1—%)
bt 2on

"

eo 2 _ 2k
T

Area is maximum when k = 14—c

k=22

Question88

X,y

Let P be a point on the ellipse 5 7 "Let the line passing through P and parallel to y-axis meet the

circle x? + 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.
V13/7

Answer: D

Solution:



.
QX ¥
;A 9 4
P(3cosb, 2simd)
tﬂ Q(3cos0, 3sind)

4 3
I | 1
P R Q
(3C, 25) (h, k) (3C, 38)
h=3cos8
k= Esr'rﬂ‘é?
7
2 0.2
locus = %+ _;9—}_'1.—1
e= Jl— 324 = ﬂ = @
49=9 21 7
Question89

For 0 <0 <m2, if the eccentricity of the hyperbola X2 - y2 cosec?0 = 5 is 7 times eccentricity of the

2

ellipse x cosec2 + y2 =35, then the value of 0 is :

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

/6
Sn/12

/3

D.
/4

Answer: C

Solution:

e,= V‘1+sm g

e = 'Jl—sin ‘g
0,=Vie

1+ sin 28="7(1 - sin 26)

[

sintg= 6_
8
V3
2

Py

sin 8=

Ly




Question90

2
X

2+ y—:=] a>
Let a= b

b
be an ellipse, whose eccentricity is 172 and the length of the latus rectum is V14. Then

X Y o_ e
—2_"—_.1'3.

the square of the eccentricity of @ 5’

[1-Feb-2024 Shift 1]
Options:

A.

3

B.

72

C.
3/2
D.
52

Answer: C

Solution:

Question91

Three points O(0, 0), P(a, az), Q(-b, b2), a>0,b >0, are on the parabolay = x2. Let S{ 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:



(-b.b) P
(a,a’)

v

a al 1| =1/2(ab+a’)

b b1

a-5
a+b
y-d =(a-bx—{a—ba

y=(a—dix+ab

PQ:- y—a2 =

(x—a)

5 = _fb ((a-bx+ab—x)dx

A 2 a

= (@b + (abyc - % ‘

_ (a—bHa+h) (@b
2 3

+abla+b)

@-b)} _,_(@+b’-ab)
3

1 2

»
o | B

3(a— 8)’+6ab— A’ + b —ab)
3ab

Question92

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=6

Xy =2
AB=ty=x+6t"...(1)
AB=T =S8,

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

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




Question93

1/3
For some a, b, ¢ € N, let f(x) = ax—3 and g(x) = X"+ ¢, x € R.If( fog )_l(x) = ( Xj) 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
o= (57):
= h(x) = fog(x) = 2x’ +7
fog (x)=ax’+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

Question94

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

Options:

A 2

B. 2

Answer: C

Solution:

Solution:
V' +4x=4
Y =—4(x-1)




Question95

If the area of the region bounded by the curves y2 —2y=—-x,x+y=0is A, then 8A is equal to
[24-Jan-2023 Shift 2]

Answer: 36
Solution:

Solution:

2 _
y —2y=—Xx

= y2—2y+l =—x+1
(===
y=-X
Points of intersection
X +2x = —x
X +3x=0

x=0,-3

Question96

It the area enclosed by the parabolas P, : 2y = 5x* and P,: o y +6 =0 is equal to the area enclosed by

P, and y = ax, o > 0, then o’ is equal to
[25-Jan-2023 Shift 1]

Answer: 600
Solution:

Solution:




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

Question97

Let A be the area of the region

Sl

X,y) E R :x"+y <21,y <4x,x>1}. Then | A—21sin is equal to
(x,y) E R : x> +y? <21,y <4 1}. Then . (A-21sin ™' 2 1
[29-Jan-2023 Shift 1]

Options:

A.2x/§—§
B3~ 2
C.2V3- 2

D.\3- %
Answer: C
Solution:

Solution:
3 2 —
Area 2] 2Vx dx+2 ? V21 -x>dx
1 3

A= 2(3@— 1)+ 21sin ’1( \/1_7) ~6V3
25-3

foms(3))

NS}

Question98

LetA={(x,y)€ER*:y>0,2x<y< 14— (x—1)} and

B= {(x, YERXR:0<y< min{2x, \]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 n—1

Cmtl
B T

a
|
—_



+1

a

—_

T+
D. X

a

Answer: A
Solution:

Solution:

2 2 _
y+x-1)=4
shaded portion = circular (OABC)

—Ar(AOAB)

_a@) Lo

P 30

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

= 20+ %z)zzml

w|>

—n-l
n+1

Question99

The area of the regionA = { (x,y):
[29-Jan-2023 Shift 2]

Options:
3 4
— 2+
Al R
B.V5+2V2 —4.5
33
C. 5% +1
D.V5-2\2+1
Answer: D
Solution:
Solution:

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

1

=tanx 3
Let y=tan ' 1
2
1 . 1 2
So, tany 7> Siny NG cosy =

n/2
Area = [ (sin x—|cosx—sin x|)dx
v

n/4
= [ (sin x—(cos x —sin x)) dx

L7V .
+ [ (sin x—(sin x — cos x)) dx
n/4

n/4 . /2
= [ (2sinx—cosx)dx+ | cosxdx
\" n/4

= [-2cosx—sin x] V4 +[sinx]. ,,*2
v

n/4

= -\- L +2cosy+sin +(l— L )
1

P REINEIRE

= 5-22+1

cosx—sin x|<y <sinx, 0 <x <

N



Question100

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:
Solution:
8.8) y=2
P 5 ,
2.4 y =8x
P
Q2.2
R2.O»  A8.0)
0
x=2
y=X
y2 =8x
Solving it
x* = 8x
~x=0,8
~y=0,8

x =2 will intersect occur at
V=16 y==+4
~ Area of shaded

= T(\/§*x) dx =[2%2V2Vx — x) dx
2

5 & 218
-[» ._,_]
2 2 1o

3/2
(42 9/2 B NG 92
‘(T'2 ») (T'z 2)
- 128 3 16, 112-90_22_,

3 3 3 3
“3A=22
Question101

Let q be the maximum integral value of p in [0, 10] for which the roots of the equation o px+ %p =0

are rational. Then the area of the region {(x,y) : 0 <y <(x-— q)z, 0<x<q}is
[30-Jan-2023 Shift 2]

Options:
A. 243

B. 25

125
C. 3

D. 164

Answer: A



Solution:

Solution:

2 5p

— + £ =90
X —px 4
D=p’=5p=p(p-5)
.'.q:9
0<y<(x-9)°

9
Area =] (x—9)*dx =243
0

Question102

Let A be the area of the region

(xy):y=2x,y>1-x)7y<2x(1-x)}.
Then 540A is equal to
[30-Jan-2023 Shift 2]

Answer: 25

Solution:

Solution:

Question103



Letforx € R

x ,x<0

f(x)= *3* and g(x) = { :

X, x>0

Then area bounded by the curve y = (f og)(x) and the lines y =0, 2y — x = 15 is equal to
[31-Jan-2023 Shift 1]

Answer: 72
Solution:
Solution:
fo= XX - [ x X200
2 0 x<0
2
gx)= [ X oxz0
x x<0
g(x) gx)=0
fog(x) =f[g(x :[ .
[g(x)] 0 gx<0
2
fog(x) = [ X XEO.
0 x<0
2y—-x=15
(X s
€15 x5, 225
4 2 30
_ 9,45 g, 225_ 99-36+225
4 2 4 4
288
==C-7
7

(-15, 0)

Question104

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 Xt = 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\/€+43_4
B.4\/€+23—8

C.46— 4



D. 4V~ 2
Answer: B
Solution:

Solution:

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

x+2° (=27 _,
1 16

" I
/ (2)

x=E

CA
3
A= (@Q2-("-4)dx
-2

3

3 ) 3
A= [ (6-x)dx= (6)(* —)
oS 3/

(o 58

A= 126, 28
303

A=4g+ 23_8

-12+ %)

Question105

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

5
C.3

3
D. 5
Answer: A
Solution:

Solution:
2ae= [ (1+2)—(1+2)| =242
ae =12
a=1
=>b=1 ~e=V2= Hyperbola is rectangular

2
=>L-R= %:2




Question106

The locus of the mid points of the chords of the circle C, : (x — 4)2 +(y- 5)2 =4 which subtend an angle

. . . . _ _ 2 2_ 2 2 .
0, at the centre of the circle C, is a circle of radius r,. If 0, = ,0,= S andr,”=r," +r,", then 0, is

equal to
[24-Jan-2023 Shift 2]

Options:
T
A. 1

B. 3

C.

ala

D.

NI

Answer: D
Solution:

Solution:

C(4.,5)

02|62

0_ P be o8
cos§ 2 = PC 20052

:>(h—4)2+(k—5)2:4coszg
2
Now (X—4)2+(y—5)2= (ZCos g)

:r]=20032=\/§

-
Il

[\S)

(<]

=]

@
|G>

0o

Question107

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 circle C,, is a circle of radius r,. If 0, = g, 0,= 2?" and rl2 = rz2 + r32, then 0, is

equal to
[24-Jan-2023 Shift 2]

Options:



C.

ala

D.

s

Answer: D
Solution:

Solution:

C(4.5)

0/2|6/2

6_ PC - il
cosi 2 = PC 20052
2

= (h—4)*+ (k- 5)* = 4cos’ 2

Now (x—4)2+(y—5)2= (2c0s g)z

)

:r]ZZCosE
6

-
¥
Il
[\S)
(<)
=]
@
|G>
0o

o
D WA O

U el
oo
o N

(<)

=]

w

Question108

The points of intersection of the line ax + by = 0, (a # b) and the circle x>+ y2 —2x =0 are A(o, 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 X +y?+5x+5y+12=0
2,2 _
B.x"+y +3x+5y+8=0
C.x*+y*+3x+3y+4=0
D.x*+y*—5x—5y+12=0
Answer: A
Solution:

Solution:



Only possibility =0, =1

. equation of circle x*+y*~x—y =0
Image of circlein x+y+2=0is

X +y +5x+5y+12=0

Question109

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 Kk is equal to
[25-Jan-2023 Shift 2]

Answer: 3
Solution:
Solution:
mPQ~mQR:71
10-2,10-4_ _
973 9 a 1=a0a=13
4
mOP~mQS=71 > Meg=— 7
&&9}"}
a0
P(- >
(-3.2 06.3) R(a,4)

Equation of QS
y=10=-3x-9)

= 4x+Ty=106...(1)

My - Mg =—1 = mp=-8
Equation of RS
y—4=-8x—13)

= 8x+y=108

Solving eq. (1) & (2)

X, = éy =8

1 2 1

S(x,,y,) lies on 2x —ky = 1
25-8k=1

= 8k=24

=k=3

Question110

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
4

B.2V13

A.



C.\13

Answer: D
Solution:

Solution:
Equation of tangent at A(4, —11) on circle is
_ _ x+4 y—Ily o
= 4x—1ly 3( 2 )+10( == ) 15=0
= 5x—12y—152=0...... 1)
Equation of tangent at B (8, —5) on circle is

=>8x—5y—3( ﬂ)ﬂo( D)—15=0
2 )
> 13x-104=0=x=8

putin (1) =y = 23_8
2.28
. AR
V13 3
Question111

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, ), then 40 — 7P is equal to
[29-Jan-2023 Shift 2]

Answer: 11
Solution:

Solution:
The given line is polar or P(2, ) w.r.t. given circle
x2+y2*4X*6y*3 =0
Chord or contact
ox+ By —2(x+a)—3(y+p)—-3=0
= (@-2)x+(B-3)y—(2a+3p+3)=0... (i)
-+ But the equation of chord of contact is given
as:x+ty—-3=0...(ii)
comparing the coefficients
a—2_ [5—_3:7( 2a+3[3+3)
1 1 -3
On solving a=-6
B=-5
Now 4a-7p=11

Question112

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 + Kk is equal to :
[30-Jan-2023 Shift 1]

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

C.6



D.5\2
Answer: A
Solution:
Solution:

Lity=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

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

Question113

Let P(a,, b)) and Q(a,, b,) be two distinct points on a circle with center C(\/E, \/3). Let O be the origin

and OC be perpendicular to both CP and CQ. If the area of the triangle OCP is B3 then

29
2 2 2 2.
a,"+a,”+b, +b," is equal to

[30-Jan-2023 Shift 2]

Answer: 24
Solution:

Solution: -
%XPCX\@: %TS;PC:\E

P
(0,0)

Q
a’+b +a,’+b,> = 0P’ +0Q’
=2(5+7)=24

Question114

Let a circle C, be obtained on rolling the circle x>+ 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:

Solution:
C=(2,3),r=\2

Centre of G=A=2+4 %2

3+ %:(2+2\/§,3+2\/5)

AQ+2\2,3+22)

B(4+2V2,1+212)

X-(2+2)) _ y-(3+2) _,
1 -1

~ area of trapezium:

%(4+4d§)2 —4(1+43)

Question115

The set of all values of a for which the line x + y = 0 bisects two distinct chords drawn from a point
P( 152 152) on the cirele 2x* +2y* (1 +a)x— (1 ~a)y = 0 is equal to:

[31-Jan-2023 Shift 2]

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

Solution:

Solution:
x2+y2— (l+ax _ (1 —2a)y:0

[\

(2h,2k

Equation of chord 5T =S,
2h(x+A)  Cky-—-MN
2 2

=227~ 2h(A) + 2kA

=>(X=yr-



Now, A(2h, 2k) satisfies the chord
~ (2h— 2K\ —h(x +2) —k(y —})
= 207+ 4kh — 4hk +hA — kA +hx +ky =0
= 202 +13k-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
= 7(42) () (L) <o

2(1+az)]+ 181-2a) _, 2_
:>7[ T T 0, a”=t

7 18(1-1)
~(1+tH)+ =—2<0
AU AT

J l4+14t+18-18t
16

= 4t> 32

t>8 a’>8

0

Question116

The equations of the sides AB and AC of a triangle ABC are (A\+1)x+Ay=4and Ax+(1—-A)y+Ar=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:
N3
B.2\2
C.2

D.4
Answer: B

Solution:

Solution:
AB:(A+Dx+iy=4
AC :dx+(1-A)y+Aa=0
Vertex A is on y-axis
=>x=0

AB:3x+2y=4
AC:2x—y+2=0
= A(0,2) Let C(a, 20+2)

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

() 4] 1-e s

SoC(f%,l)



Let Equation of tangent be y = mx + 3

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

(3]

=>CT =V4+4=2V2

Question117

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 = A\x with one vertex at the vertex of the parabola is
[24-Jan-2023 Shift 2]

Answer: 432
Solution:
Solution:
R
. g): P(C)P(E)
R
rooe( §) v ) rron(£]
To_ &
_ 3 A+ 4)
R T S VO IS
3710 3 10 3 (A +4)
SA=06
y2=6x 3
~t',3t
" [2 ]
2
«f 130°
30°
3 bl
\[—r,—h]
2
tan30° = 3t = %tz
1._2
3ot



t=2V3
( %tz, 3t) = (18,6\3)

=18 +(6V3)
=324+108
=432

Question118

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 %ﬁse + %ﬂe =1 S0 A is (4 sech, 0) and point B is (0, 3 cosec 0)

Length AB = 116sec’0 + 9cosec?0
= 25+ 16tan’0 + 9cot0 = 7

Question119

Let C be the largest circle centred at (2, 0) and inscribed in the ellipse = 3+ {; =1.

If (1, o) lies on C, then 1007 is equal to
[24-Jan-2023 Shift 1]

Answer: 118
Solution:

Solution:

[~

//WT P(6cos 0,45 BJ

2 2
Equation of normal of ellipse ;(—6 + i]_G =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 secB =10 or sin 6 = 0 (Not possible)

cos 0= %and sin 0 = %sopointP:( 15—8 15—6)

So the largest radius of circle

N320
So the equation of circle (x —2)* +y* = %4

Passing it through (1, o)



Then o® = 55—9

10a% =118

Question120

If the tangent at a point P on the parabola y2 = 3x is parallel to the line x + 2y = 1 and the tangents at
2 2
the points Q and R on the ellipse 7 + % =1 are perpendicular to the line x —y = 2, then the area of the

triangle PQR is:
[29-Jan-2023 Shift 2]

Options:
9

A. »\/—g

B.5V3

C. s

D.3V5

Answer: D
Solution:

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

Then slope at P =— 1

2
dy
oy W=
ydx 3
s dy_3__1
dx 2y 2
=2y, =3

Coordinates of P(3, —3)

i 4 1 4 -1

Similarl =, = |,R[- %, —=
o 5 5)R % B

Area of APQR

N

=503-31

AP ()]

Question121

2
If the maximum distance of normal to the ellipse XZ + Z—z =1, b <2, from the origin is 1, then the

eccentricity of the ellipse is:
[31-Jan-2023 Shift 1]

Options:
A l
B.

C.

D.

Answer: B



Solution:

Solution:
Equation of normal is

2x secO —by cosec O =4 — b

. 4-b°
Distance from (0, 0) = ————————
V4 sec?0 + b’cosec’d
Distance is maximum if
4 sec?0 + b cosec’d is minimum

Stan’0 = b
2
= 4-b =1
b+2 , ,2 b+2
4. 272 2. 012
\j 2 b
=4-b’=b+2=>b=1>e= %3

Question122

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+ g
16 16
It passes through (0, 33)
t,
33 3 + 16
£+2t-528=0
(t—8)(*+ 8t +66) =0
t=28
P(at’, 2at) = ( L x64,2% Lx 8) @41
16 16
Parabola :
Y =4(x+y)
= y2 —4y =4x
> (y-2P =4kx+1)
Equation of directix :-
x+1=-1
x=-2
Distance of point =6
Ans. : (4)

Question123

The distance of the point (6, —272) from the common tangent y = mx + ¢, m > 0, of the curves x = 2y2

andx=1+ y2 is
[25-Jan-2023 Shift 1]



Options:

1
A.§

D.5V3

Answer: B
Solution:

Solution:

For

2_ X 1
=, Try=mx+ —

A R

For tangent to y* + 1 = x

2
= (mx+ L) +1=x
8Sm

D=0=>m=- —_

22
“T:x—=2Vy+1=0

6+8+l‘:5
9

d:‘ =

Question124

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. 81
D.72
Answer: D

Solution:

Solution:

R4, 8)
Point of contact on circle Q(-2, 2)
~(QRY’ =36+36=72

Question125

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, c € N, on the parabola y2 = 2ax and the lines x =b, y = 0 is 16 unit 2, then y ais equal to

a€Ss



[31-Jan-2023 Shift 2]

Answer: 146
Solution:

Solution:

(0,0 R P(b, 72 =2ax

7
A

/H}.o) 0 A(b.0)

v T

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

2

X
Now equation of tangent to parabola y2 =2ax in point form is yy, = 2a ‘), xpy)=(,0)

=yc=a(x+b)
For point B, puty =0, now x =-b
So, area of A PBA, % xAB x AP =16

> % x2bxc=16
=bc=16
As b and ¢ are natural number so possible values of (b, ¢) are (1, 16), (2, 8), (4, 4), (8,2) and (16, 1)
2
Now from equation (1) a= zc_b and a € N, so values of (b, ¢) are (1, 16), (2, 8) and (4, 4) now values of are 128,16 and 2 .
Hence sum of values of a is 146.

Question126

. . . . d X+ta _ —
The area enclosed by the closed curve C given by the differential equation 3+ = 0, y(1) =0 is 4.

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
B3

Answer: D
Solution:

Solution:

dy xta_g
dx y-2

dy_ x+a

dx 2-y
2-y)dy=(x+a)dx




2y_2—y: X;+ax+c

a+c:—% as y(1)=0

X +y*+2ax—4y—1-2a=0

n’ = 4n

=4

4= +4+1+2a

(a+1)*=0

P,Q=(0,2+3)

Equation of normal at P, Q are y —2 =V3(x— 1)
y-2=—3(x-1)

Question127

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:
¢ 5 2 2
A= | (xX*=3x)dx+[(Bx—x")dx
-1 0

3 2 2 3
X 3x 0, 3x X2
=2 22 422 2
s A=g St Fh
11, 10 _ 31
_ 1,10 31
2 ATTTFTTS
12A=62
Question128

4
[1-Feb-2023 Shift 2]

IfA= %I LY ],then:

Options:

A A AP =01
B.AY+ AP +A=T
C.AY+AP—A=T
D A30 _ AZS
Answer: C
Solution:

Solution:



A

1 1 3

2] 3 1

[ cos60°  sin 60° ]
—sin 60° cos 60°

A=

IfA:[

coso  sina P
) Here o= =
—sin o cosa 3

_[ cos2a sin 20 ]

—sin 20, cos2a

—sin 30a cos30a

Am:[l 0]:1
01

AZ
A

30_[ cos300 sin 300 ]

=A
25_ 5

0

Question129

Let P(x;, y,) be the point on the hyperbola 3x2- 4y2 = 36, which is nearest to the line 3x + 2y = 1. Then
\2 (¥, — 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

2
secO3
V12 - tan 0
3 1
Y1z sin®
sin():f%3
(V12 - sech, 3 tan 0)
— 3 1 6 -3
ViZ- 2, -3x% —_) > ( LIy —)
( \2 \2 2’ 2

m=+

=3
2

Question130

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:

y2= 8x+4y+4

(y=2" =8kx+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

Question131

The line x = 8 is the directrix of the ellipse E : X—z+ Z_z =1 with the corresponding focus (2, 0). If the
a

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)z is equal to
[1-Feb-2023 Shift 2]

Answer: 39
Solution:

Solution:

xcosO , ysin O _
Xcosh, ysinb_
4 2\3

sin 0 =

N —

0=30°

P(23,3)
8

o 5°)

(3PQ)*=39

Question132

If the area of the region S = {(x,y) : 2y — y2 <x’'< 2y, x >y} is equal to % — -, then the natural

number n is equal to
[6-Apr-2023 shift 1]

Answer: 5
Solution:

Solution:



x2+y2—2y20x2—2y§O,X2y
Hence required area = lxzxsz X—zdpr( T_ l)
2 0 2 4 2

T _
6Z:>n5

Question133

The area bounded by the curvesy= |x—1|+|x—2|and y =3 is equal to :
[6-Apr-2023 shift 2]

Options:
A5

B. 4

C.6

D.3
Answer: B

Solution:

Solution:

y=[x-1[+[x-2|
_ 1

A= §[1+3][2]

=4
Ans. Option 2

Question134

The area of the region {(x,y) : x"<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 y58*x2 y<7
2 _ 2
X =8-Xx
x>=4



/

2( 1.7+f(8—2x2)dx) —2f(x2)dx
1 0

S ) 15(2),
:2[7+(167 13_6)7(875 ],2( %)
:z[7+ ¥_ %] :2[7+ %] —?2

_60_

2
3 0

Question135

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:

;

(1.0) (20N




Question136

Let y = p(x) be the parabola passing through the points (-1, 0), (0, 1) and (1, 0). If the area of the region
{(xXy): (x+ 1)2 +(y— 1)2 <1,y<p(x)}is A, then 12(w — 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)

CLD Y1

Passes through (1, 0)

ab=—da(-)>a= L

4
axt=—(y-1)

(1]
Now area covered by parabola = | (1 7x2) dx
-1

(x- %) om0 {1+ 1]
2
3

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

5o

BN RN
w[—

 12(n—4A) = lZ[n—4( Z- %)]

= 12[7[*7‘(+ ;—‘]
=16

Question137

If the area of the region {(x,y) : |X2 —2|<x}is A, then 6A + 1672 is equal to
[10-Apr-2023 shift 2]

Answer: 27

Solution:



Solution:

v

2 2
A=J x-Q2-x)dx+ | x—x*-2))dx
1 \2

- (1—2\/§+ ?)—(l—w l)+(2— §+4)—(1— 2@+2\E)

5 2 V} 3
__ N2 7. 10_ =82 9

B S R e

6A=-162 +27 ~ 6A+ 1632 =27

Ans. 27

Question138

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

Options:

8
3
An3

16
B.2n+ 5

_ 16

C.2n 3
_ 8
D.=w 3

Answer: C

Solution:

Solution:

szr(y*Z)ZSZ2 and x222y

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

Y -2y=0

y=0,2

Puty=2inx*=2y > x =42

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

—2x2- %-n~22=4—n

2

Required area =2 [ XE dx—(4-m)

o —to

Question139

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

Options:



c. i

D. 2

Answer: D
Solution:

Solution:

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

ie.y=3x+2

Point of intersection with curve (2, 8)
27

2
SoArea = [ (3x+2)-x))dx = T
|

Question140

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

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

C.4

D.2(\V2 +1)
Answer: C
Solution:

Solution:

Area =
=3n T T
T 2 4 T
| sin xdx | + | cosxdx |+ [ cosxdx+ Isinxdx:4
- —3n n z
4 2 4
Question141

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

Options:



A. %(4V5+1)
B. Y(@4\2-1)
C. 2@4\2-1)
D. 34z +1)

Answer: B

Solution:

\/

IANIPAR

-2 2

Solution:

-2

2 4
Required area =2[J.\/;dy+j‘\/47ydy = %[4671]
1 2

Question142

If the area bounded by the curve 2y2 = 3x, lines x +y = 3, y = 0 and outside the circle (x — 3)2 + y2 =21is
A, then 4(m + 4A) is equal to
[15-Apr-2023 shift 1]

Answer: 42
Solution:

Solution:

Y= Lxry=3y=0

2y°=3(3-y)
2y?+3y-9=0

2y* 3y +6y-9=0
2y=3)(y+2)=0;y=3/2



2 3 =
2
a-(w-3-) 2

L
4
9_9 3]=2_1
2

4A+n=4[§— == 3 =10.50
~A(BA+m) =42
Question143
LetH : 1X+2n - % =1, n € N. Let k be the smallest even value of n such that the eccentricity of H,_is a

rational number. If 1 is the length of the latus rectum of H,, then 211 is equal to
[11-Apr-2023 shift 1]

Answer: 306
Solution:

Solution:

2 2
Hn= X2 - Y =

1+n 3+n:
2
o= \/1+b_:\/1+3+n:\j2n+4
a2 1+n n+1
\/2n+4
e=
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 = %
L=2-321
7
1= 102
7
210 =306
Question144

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

the square of distance of the point (6, —4) from the normal to the hyperbola o’x* - 9y2 =9q¢” 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=1%6
But, &Y. = 0= 15 g=6(a=—6reject)
T dxGw g J
2 2
X_ Y =
Now, hyperbola 5 36 1, normal at

Qa-la+2)is 2+ 3N oys

=22x+5y—-50=0
Now, distance of (6, —4) from 2x + 5y — 50 = 0 is equal to
26)-54)=50| _ 58
‘ 22 +52 ‘ 29
= Square of distance =116

Question145

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

2
make positive intercepts a and B on the x-axis, then T is equal to

aff
[13-Apr-2023 shift 1]

Answer: 8
Solution:

Solution:

Equation of tangent to the hyperbola y—j— % =1
a
y=mx=* \)‘a2—b2m2
passing through (4, 1)
1=4m+ 25— 16m> = 4m>~m-3=0
>m=1 .
’ 4

Equation of tangent with positive slopes 1& %

4y =3x—-16
y =x— 3} with positive intercept on x-axis.
16
o= 3 Bp=3
Intersection points:
Q:(-4,-7)
P:(4,1)
PQ’ =128
P’ _ 128

e

ap 16

Question146

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:



Solution:
2ae =4

(3) -

-v-(3)(8)-

slope of tangent m = % equation of tangent is
y=mx=+ \«“azmz*b2

_3 \j169 20
= 2x+ 100 7)) &Y
Y72 9(4) 9
2X
2
y=0=a=+—

4
=0=>b==4 -
x=0=b 3

Wl

>y= +

Oloo P&

16 , 20
6a |+ Sb‘:_+—:]2
|6al+| Tt 3

Question147

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:

Solution:

) r
//

Let equation of circle is (x — a)2 +(y— a)2 =a’
which is passing through P(a, f)
then (o —a)2 + (B —a)° = a>
(12+B2—2aa—26a+a2: 0
Here equation of ABis x+y=a
Let Q(a', [3') be foot of perpendicular of P on AB
oo B-B_ —(@+p-a)
1 1 2
PQ*=(a ~ o)+ (B~ P) = J@+B-a)’+ a+pa)

121 = %(oﬁ-B—a)z

242 = o +p* — 202 — 2Ba+a’ + 20f
242 =20
= op=121

Question148



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+y272x+y=5

with resperct to RPQ is x C.0.C eq" of C.O0.Cis xT=0

9 9 1
ZX+2y—[x+ 2 )+ =(y+2)-5=0
A ( 4) 202

7Ty 70
5x+10y—25=0
x+2y=5

Area = 2PYPQ) (PQ)=21r—p’ =15

2+4 5
5
35
8 (4\/’) 4
Method I

Ao -

B
8
Ans. Option 3

Question149

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. 2

2
Answer: A
Solution:
Solution:
p
0.0)
Q

Circumcircle of AOPQ
x=0)(x=3)+(y-0)y+2)=0
x2+y2—3x+2y:0

passes through (a, % )

2, 1
so Tt ==3a+1=0
o 2 o

= a?—3a+ %:0:4a2—12a+5:0

= 40>~ 100—2a+5=0

Qa-1)20-5)=0:a= L, % Ans.

1
2

Question150

If the radius of the largest circle with centre (2, 0) inscribed in the ellipse X+ 4y2 =36 is r, then 12r% 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

S

36 9

Equation of Normal at P(6 cos 0, 3sin 0) is (6 secO)x — (3 cosec 0)y =27

It passes through (2, 0)

_27_9
= sec T
coseg,sinez \/%_5
p( 3, @)
373
T
V65

x
SAIERETES S



7o \ 2
Value of 12y* = ( T) x 12

N 12 X 69

=92
9

Question151

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 rl2 + rz2 -r
[12-Apr-2023 shift 1]

\I, is equal to

Answer: 7
Solution:

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

= 2(a2—d7=2
N
(a.a)
(0.0 K_}r_:/\

Where d = perpendicular distance of centre from line x +y =2
2
S 2w (2a2)
2

2
=a - —(2352) —1>22° 42> +8a—4=2

=22 -8a+6=0=>a"—4a+3=0
1 +r,=4 and 11, =3
2,2 _ 2

sr Tt o, = (r )" =30,
=16-9=7

Question152

Let the tangent and normal at the point (3V3, 1) on the ellipse % + YZZ =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 = 25 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, p),
then o® - |32 is equal to

[13-Apr-2023 shift 1]

Options:



Answer: A
Solution:

Solution:

2 2
Given ellipse X+ ¥ =1
PSe 367 3

X+ Y=
M3

y=4
x_ 4 _ 2
4 43 3
y=-8

X4y +4y—-32=0
hx+ky+2(y+k)—32=0
k=-2

hx+2k—-32=0

hx =36

Question153

Let the centre of a circle C be (0, p) and its radius r <8. Let 3x + 4y = 24 and 3x — 4y = 32 be two
tangents and 4x + 3y = 1 be a normal to C. Then (o —  +r) is equal to
[13-Apr-2023 shift 2]

Options:
A5

B.6

C.7

D.9
Answer: C

Solution:

Solution:

Centre lies on normal
=40+3p=1
Distance of (o, f) from L, and L, are equal

‘ 3a+4B—24‘ _ ‘ 30—4p—32
5 5

3a+4B—24=—3a+4p+32

= 60.=56
28 -109
S o0= =
o 3,[3 3

- 28\, (2109 \2o
— <6 8
R RE

(reject)
30+4B—24=-30—-4p-32
8p=-8
B=-l,a=1



Y=1(@-1)?+(5+1)* =5
a—B+y=7

Question154

The number of common tangents, to the circles x>+ y2 —18x—15y+131 =0 and X+ y2 —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 5
Dy g8+ 22-131=2
C1(9’ 2 )rl 4 2
C,3,3),=5
_ 2, 81 _ 15
C,C,= \/ ¢+ =
rtr,= 1—25
CC=r 41,
Number of common tangents =3
Number of common tangents =3

Question155

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:



Solution:

P(x1, v1)
G(10, 1
R(5, 0
Q(xz, y2)
y2:20x,y:mx+c
2_ y—c
-20( —)
y m
+y, +
y2- 20y, 200, NV
m m 3
20_3
m
m=2/3
and c—m=6
2 20
=46 2=
C 3 = 3 C
Y2 -30y+ 20X2073 6 (2 3094200=0
2/3
y=10,y=20
y=20,x=20 P(5, 10); (20, 20)Q
20+5+x

=10=>x=5 P?=152+10=225+100 = 325

3

Question156

The ordinates of the points P and Q on the parabola with focus (3.0) and directrix x =—3 are in the
2
ratio 3 : 1:. If R(a, P) is the point of intersection of the tangents to the parabola at P and Q, then s

equal to .
[8-Apr-2023 shift 2

Answer: 16
Solution:

Solution:

Parabola is y* = 12x

Let Q(3t%, 6t)

so P(27t%, 181)

R(a, B) = (at,t,, a(t; +1,))
= (3t- 3t, 3(t+3t)

R(a, B) = (9t 121)

R(a, B) = (9%, 12t)

B a2y’ 144

16
o 9t2 9

Question157

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)2 is equal to
[10-Apr-2023 shift 1]



Answer: 32
Solution:

Solution:

y2 =4x

(x—4)P>+y* =16

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

Now equation 1 also touches the circle

4m+1/m
‘ N“ 1 +m’
(4m+1/m)’ =16+ 16m>
16m*+8m*+ 1 = 16m”+ 16m*
8m> =1
m’=1/8 {m*=0}(m— x)
For distinct points consider only m’=1/8.
Point of contact of parabola
P(8, 4\2)
2 PQ=1S, = (PQ)’ =S,
=16+32-16=32

=4

Question158

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:

Solution:

1 2
9(t+ ?) =100
t=3
= P(81, 54)&Q(1, —6)
M(21, 9)

SLis (y—9)= _?4(7(—21)



3y—-27=—4x+84
4x+3y =111

Question159

Let the eccentricity of an ellipse "—z + Z—z =1 is reciprocal to that of the hyperbola 2x% - 2y2 = 1. If the
a

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:

Solution:

E: X4 Yoy
v R R
a b

E&H are at right angle
they are confocal
Focus of Hyperbola = focus of ellipse

(=5 20) = (= 50)

a=12
w2 =2 > b =1
_ont 2 o
Length of LR = % \H
Square of LR =2
Question160

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:



Solution:

-

B(0,1)

(3,0)

Equation of line AB or AP is
X, y_
L |
31
x+3y=3
x=(3-3y)
Intersection point of line AP & circle is P(x, y,)
Xy =92 (3-3y) +y =9
=3 (1+y* -2y)+y* =9
=5y -9y =0=y(5y-9)=0

Sy=9/5
Hencexz3(1—y)z3(1— 2) :3( i)
5 5
_-12
= 212
5
_(-12 9
Py ¥ = (5% 3)
Area of AAOP is = %x OAx height
Height =9/5, OA=3
1 ,.9_27_m

= _x3x 2=

2 5 10 n
Compare both sidem=27,n=10=>m-n=17
Therefore, correct answer is option-D

Question161

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:

A.

A

B.

Sl

D.

13

Answer: C
Solution:

Solution:

2 2
X Y =
19 15



Let tang be
|

y=mx+ \{19m’+ 15
mx—y+{19m’+15=0
Parallel from (0, 0) =4
+{19m>+ 15

V(mz-%—l
19m*+15 = 16m*+ 16
3m?=1

‘:4

1
m=+ —

\3
0= g with x-axis

Required angle %

Question162

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 :_201 Lis

[11-Apr-2023 shift 1]

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

Solution:

Solution:

KKx*+Ky* =1
2 2
XX LY
1/K  1/K2
Now

B (0./K)

Ty

Equation of

A By X_+ L =1$\/Ex+Ky=1

1/ K 1/K

rp = Lr distance of (0, 0) from line A B,

A (144K, 0)



1

L 0x0-D
1K+K>?

ol k+r2

1 _

L=

T
20 N

= YK+ YK
K=1 K=1

_ 20x21 " 20.21.41

2 6

=210+10x7x%x41

=210+2870

=3080

) 20 1 20 2
K+K=> ¥ —= 5 K+K)
k=1 rK K=1

Question163

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

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

equal to
[12-Apr-2023 shift 1]

Options:
A. 137
B. 143
C. 157
D. 147
Answer: C
Solution:
Solution:
Let R(2 cos 8, 3sin 0)
As OP L OR
6
o 3sin 0 \/_7:_1
2cos0 243
7
- =2
= tan0 s
-6\3 6 6\3 -6
R —, — R 222 =2
= ( \/31’\/31) o (\/3_1 \/3_1)

_ 1 1 _ 1/ 1 1
P ®SP 4( o (OR)2)
7

=1(L+L)=l(_+i)
4 48 144 4\ 48 144
7

13

144

=>p+q=157

Question164

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:

Solution:

B,(1.b)

From (i) and (ii)
a=a
La=1

1
b= -
4

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

Question165

Let x>+ y2 + Ax + By + C = 0 be a circle passing through (0, 6) and touching the parabola y = 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:

Solution:



For tangent to parabola y =x" at (2.4)

dy _
S prle )

4
Equation of tangent is y—4 =4(x —2)
=24x—1r—4=10

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

As it passes through (0. 6)

22+ 27+ A(—-10)=0

4

=A= -
5

Equation of circle is

=2+ @4+ Tax—y—4)=0

2, .2 16 4 16"
Ty —Ax—8y+20)+ | —x— Zy— — | =
=(x"+3" —4x — 81+ 20) ( Rl A ] 0
g =+ 16 . 16
- ERa
So. A+C=16
Question166

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

Options:

A2

B.—4

C.2

D.4

Answer: D

Solution:

Solution:



2

=1

]

o [

(%)

. B o s
Tangent in slope form =y =mx = \/ —ni"—b
¥

ie., same asy= = - %

i

Comparing coefficients,

2 o2
b—zmi -b = %

m =

STE
o

3 2 2
Eliminating m, 2 A —p?= &£
73 3

U
Dr )| s
|
U:_;rtu
]
e

Question167

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 (100 + 5)2 + (16|32 + 50)2
equals
[24-Jun-2022-Shift-1]

Answer: 2929
Solution:

Solution:
(e ) lies on the given ellipse, 250"+ 4,6’2 =1 ...(i)

Tangent to the parabola, v =mx + 1 passes through (e. 5). So, om® —pfm+1=0F
T

my tAm, = ’E and my - Amy = —
o o

Gives that 48° = 250 ... (i)
from (i) and (ii)
25(a+a)=1 ... (iil)

Now, (10a + 5)° + (168" + 50)°

= 2520+ 1) +2500(2a+ 1)

2525(40” + 4o+ 1) from equation (iii)

=2525(:%—1:]



Question168

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:

Solution:

and C;=y=2|x|

C, and C, intersect at (1, 1)

¢, and C; intersect at ( 1 l']
L 4 3]

=

Clearly R, = |*'* (V& —2x)dx = %( é'] 1.1
: )

and R, +R,=["(vx—x)dx=
0

R, +R, _ 5/12 n R,

So, == —==20
R, 1/48 R,
R, B
= R—l =19
Question169

The area (in sq. units) of the region enclosed between the parabola y2 = 2x and the line x+y=41is
[24-Jun-2022-Shift-2]

Answer: 18

Solution:

Solution:



Cd

NS

AN
R

(8, -4)
The required area = [* {4—;— 37‘] dy
4 2 )

_ ._J"z_}"s :
- [‘U B} EL

= 18 square units

Question170

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

Options:
Al
B.
c i
D. 2
Answer: A

Solution:

Solution:
Area of the shaded region

(1, 1)

o —-

Question171



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

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

Solution:

y=3andy= -9

Intersect in first quadrant at x = v and x = v12

Required area

=2[ (6% VB) + .r3(3—(9—xzndx—.i‘ﬁ(3—(xz‘wd"‘]
3 VB 3

_ () 5, (e X ) VT
—4[4\/__[ ?—6x_l N3 +.( =X gl |3 ! }

=2[4V6 + (4V6 — 9)+ (812 — 27)]

=2[8V6 +16V3 —36] =826 +4V3 — 9]

Question172

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

Options:
A 2
B. ¥

C. 16
D. 19
Answer: C

Solution:

Solution:



Solving ¢, and ¢,

48 — 16x = 8x

[ ]

x=
ny= +4

-~ Area of shaded region

= (5)-(5) o

= SEy ) =16

Question173

Let

A, ={xy):| x| <y’ | x| +2y <8} and

Ay =X, y): [ x[+]y [ =kj.

If27(. Area .A ) =5 (Area A, ), then k is equal to :

[27-Jun-2022-Shift-1]

Answer: 6

Solution:

Solution:
¥
-4.2) | @.4)
4,21

Required area (above x-axis)
8—x
A =20 S2X -k )dx
=2 (5




27 % =5.010)

=k=6

Question174

22
If the area of the region {(x, y) : X 3 +y3 <l,x+y=>0, yZO} is A, then @ is equal to
[27-Jun-2022-Shift-2]

Answer: 36
Solution:

Solution:

xey=0
v
-~ Area of shaded region
3 3
2 2
= I + X dx + j dx
3 2 2
7(%)5((115) 0'(17x§)
3
2 [
= ) dx+ 3 “xdx
3o 2 2
7( %) 2 (I*X3)

Let x = sin °0
~dx = 3sin >0 cos0d 0
n

= Iz 3sin 20cos*0d 0 + (0+ —)
16

m
4
SO, 11 3m_,
64 16 16 256
" 230A _ 36
T

Question175



The area of the region S = {(x, y) : y2 <8x,y=> V2x, x > 1} is
[28-Jun-2022-Shift-1]
Options:

132
6

11\2
6

52
6

A.

C.

19\2
D. ==

Answer: B

Solution:

Solution:

Required area

:]:(VB_X—\EX)dX
3
_ 163 16 28 1
3 V% 3 WV
11\2

= 5 sq. units

S1%

Question176

1
2

The area of the bounded region enclosed by the curve y = 3—| X— x+1 ’ and the x-axis is :

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

9
A'Z
B &

c.

D. =

Answer: C

Solution:



Solution:

'
>

Il

y:3—‘x— %‘—‘x%—l‘
Area of shaded region (required area)

NIRHES

Question177

The area enclosed by y2 =8xandy= \2x that lies outside the triangle formed by y = V2x, x =1, y= 212,

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

Options:

16\2
A =5

11V2

B'6

13V2
6

s\

D'6

Answer: C
Solution:

Solution:




A(2,2\2), B(1, 2V2), C(1,2)

4}/5 y y2

Area = ( <L - —)d —area (ABAC

c\5s y ( )
y2 y3 M2 1

= X=- L - = xABxBC
[2\/5 24]0 2

32x4Vy
—8\7 - O
e e k)

e 16V2 2
,8\/5 T <

2
- g-3p-3)=

V2 132
6 6

Question178

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

Area{(x,y):x2+y25a2'and."—§+ Y—zzl} = 30m and

Area {(x,y) : X+ y2 <b* and

+
|l<l\)
A

[

N—

I

[

=]

a

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

Answer: 12

Solution:

Solution:
given na’>—mab = 30n and wab —nb” = 18%
on subtracting, we get (a— b)2 =a’-2ab+b’=12

Question179

Let the hyperbola H : X—j— y2 =1 and the ellipse E : 37+ 4y2 =12 be such that the length of latus

a

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(eH2 tey 2) is equal to
[24-Jun-2022-Shift-2]

Answer: 42
Solution:

Solution:



X

“H: - L=
a 1
.,
-~ Length of latus rectum = é
2 2
E:iﬁ-'}_:l
4 3
Length of latus rectum = g= 3
'.'%:3:)(1:%
a 3
2, 2 X _15f 9y (,_ 3y _
~12(ey +eE)_14[_1+1__]+[_1 H__]_4:

Question180

2
X

Let the eccentricity of the hyperbola = — ty)—z =1 be 45'1' If the equation of the normal at the point

( %, 15—2) on the hyperbola is 8V5x + py = A, then A — B is equal to

[25-Jun-2022-Shift-2]

Answer: 85
Solution:
Solution:
2 2
Sl
a b 4
2_2( 25 _3
So,b"=a ( 1 1) =b 4a
Also ( % 15—2) lies on the given hyperbola
So, 6—427 izl:a: 8andb= &
3a 9a2 5 5
()
16

Equation of normal

o4 x4 30/ v\ _y
25| 8 25 12
V5 5

= %Ex+ %y:4
=8V5x + 15y = 100

So, B=15 and L =100
Gives A—B =285

Question181

The normal to the hyperbola
:—2 - y; =1 at the point (8, 3v3) on it passes through the point :
[26-Jun-2022-Shift-2]
Options:

A. (15, -243)

B. (9, 2V3)



C.(-1,9V3)
D. (-1, 6\3)
Answer: C

Solution:

Solution:

Given hyperbola: *

ey,
a 9

= It passes through (8. 3V3)

Now, equation of normal to hyperbola

16x Oy
—+ _=16+9
8 33

=2x+V3y=25...... ()

(1. 9V3) satisfies (i)

Question182

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 a+pBisequalto
[26-Jun-2022-Shift-2]
Answer: 12

Solution:

Solution:

Equation of L, is

xsecf  ytanf _
4 2

l... (1)

Equation of line L, is

xtanf  ysect =0... . (ii)
2 4

~ Required point of intersection of L, and L, is (x,. y,) then

x;sec _ yytan g B

- S——1=0...... (i)




yysecd  x tanf .
and - =0..... (iv)
4 2

From equations (iii) and (iv)

4x1 —2}'1
secf= — - and tanf= —— -

X1 T3 Xty

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

(xz +}:)2 — e 4}_2

no=16.f=—4
o+ =12
Question183

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

Solution:

L o5
2 272

a 2 a

4

=3
2

2
L _gr=23a=602
a

=a=2\2,b°=12

F=a'm’-b’=8-4-12=20

Question184

Leta>0,b > 0. Let e and I respectively be the eccentricity and length of the latus rectum of the
2 2
% — L =1.Lete' and I' respectively be the eccentricity and length of the latus rectum of its

hyperbola

a

conjugate hyperbola. If el = %l and (e')2 = 1—811 ', 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:

Solution:
X2 y2
H: ;— —zzl,then

(o

= %1 ( | be the length of LR)

sal+bi= %bza ..... @)
ande’= %1' (I' be the length of LR of conjugate hyperbola)

=a’+b’= 14—1a2b

By (i) and (ii)

7a=4b

then by (i)

16,2 ,,2_ 11,2 4b
1642, 2= L2, 40
49b b 7b 7

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

Question185

LetH : X—z— z—i =1,a>0,b >0, be a hyperbola such that the sum of lengths of the transverse and the
conjugate axes is 4(2\2 +V14). If the eccentricity H is g, then the value of a®>+b” is equal to
[29-Jun-2022-Shift-1]

Answer: 88
Solution:
Solution:
2a+2b=4(2\2 +V14)...... (1)
b2 _ 11
1+ AR VO 2)
b2 _ 7
il T 3)

a
anda+b=4V2 +2V14
By (3) and (4)

=>a+ ga=4\/§+2\/ﬁ
TSR

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




Question186

Letacircle 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:

Solution:

-

[

(1,0)

x+y=0
Here, OM* = OP* — PM*

-~ Equation of circle is
—1)PF+@-3)7F=3*

~h=1k=3r=3

Question187

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 Cis :
[25-Jun-2022-Shift-1]



Options:

A (x— 1) +(y-20°=4
2 2 _

B.x+1)"+(y—2) =4
2 2 _

C.x—1)+(y+2) =16

D.(x— 1)’ +(y-2y°=16

Answer: C

Solution:

Solution:

Ly :dx—3y+ K, =0

L2:4x-31_.r+Kz=D

B(3, —6)

3= (—

Co-ordinate of centre € = [ L _6:2 ] =(1.-2)

2
L, is passing through 4
=—4-6-K =0

=}K1 =10

L, is passing through B

=12+18+K,=0

Equation of L, - 4x—3» - 10=0
Equationof L, =4x—31-30=10

10+ 30

| = §
Y4+ 37

Diameter of circle =

= Radius =4

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



Question188

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:
Solution:
Let P(x,.» )&Q(x,. ¥,)
- Roots of 2" —yx+p =0 are x,. x,
and roots of —sx—g=0arey.y»,
~ Equation of circle =(x —x ) x—x) + (—y ) —3,) =0
=" = (x, T ) X%, 137 = 0y Ty =0
oy — %er Piytg—gq=0
S+ 2y +p—2¢=0
Compare with 2x* +2)" = 11x — 14y—22=0
Wegetr=11.s="7.p—2¢=-22

=lr+s+p—2g=22+7-22=7

Question189

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:



Solution:
Let the centre be (h, k)

=2h% = h? + k> + 2hk
Locus will be x* —y2 =2xy

Question190

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:

Solution:
Equation of perpendicular bisector of 4B is

%=—%(x— ;] =x+5=10

=

Solving it with equation of given circle,

2/ 10—x 3 2 13
_5— _1 =
=57 =3 ) =3
1y _ 13
=(x—35) [_1+ F] =3
5 5 15
=>x—5=:;=>x= 5 or —
q
But x# > because AB is not the diameter.
So, centre will be [ g é]
2 15 2 1 2
Now, "= -2 = [ 5+1]

Question191



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
65
B. (6, 3]
80
C. [ 50, 10)

92
D. (9, 5]
Answer: D
Solution:

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

4 8
then4+ ——12— =+k<0
9 3 -

=k < 2

Now, circle lies in 4t quadrant centre E( )

N L
|
—_

—_

9 k
=+1-=
r<1:\j4 4<1

k

1

Question192

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:
Solution:

L, :4x+3y+2=0
L,:3x—4y—-11=0



L,

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

-'~P(x,7%(2+4x))
Now, PQ =5 = (x— 12+ ( 4’%2—2)2:25

s@-1[1+ 1_96 =25

>x-17%=9
=>x=4,-2

- Circle lies below the x-axis

Ly =—6

P4, -6)

Now distance of P from 5x — 12y +51 =0
:‘ 20+72+51 143 _

— =11
13 13

Question193

If the tangents drawn at the points O(0, 0) and P(1 + V5, 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+2V3

B. >

54345
2

C.

7+345

D. 3

Answer: C
Solution:

Solution:

Lan i

tan20=2= Ln(g:
1 —tan"0
tan 6 = %( as 0 is acute)

5

1 .
— - 2sin 0 cos 0
2 tan’0

Area = %Lzsin 20=



_ 5sin 6cosO 2
= —=————.cos 0
sin “0
=5cot0 - cos’0
:5.\[_2 . 1
51 V5-1)?
e (257)
_ 10 4
V5-1 4+6-2V5
_ 40 _ 45
2N5(\5 -1 6-25
_ 45(6+245)
16
_ 53+5)
2
Question194

Let the lines y + 2x = V11 +7V7 and 2y+x = 211 + 6V7 be normal to a circle C : (x — h)2 +(y— k)2 =rh.
If the line Vi1y —3x = @ + 11 is tangent to the circle C, then the value of (Sh — 8k)2 +5r is equal to
[28-Jun-2022-Shift-1]

Answer: 816
Solution:

Solution:

Normal are

y+2x= V11 +7V7

2y+x =211 +637

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

(5 5)

3
Tangent is V11y —3x = @+ 11

Radius will be L distance of tangent from center

i.e.4\j 7
5

Now (5h - 8k)* + 5 = 816

Question195

If one of the diameters of the circle x* + y2 —2v2x - 6\2y + 14 = 0 is a chord of the circle

x— 2\/5)2 +(y- 2\/5)2 = rz, then the value of r” is equal to
[28-Jun-2022-Shift-2]

Answer: 10
Solution:

Solution:

For x*+y?—2\2x—6\2y + 14 = 0
Radius = {(\2)*+(3V2)*— 14 =g

= Diameter =26

If this diameter is chord to

(x-2\2Y +(y—22)>=1* then

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



=>rP=6+4=10
=2 =10

Question196

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 =S5, 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. 3

2
B.g

1
C ¢

5
D. 3
Answer: C
Solution:

Solution:

Equation of tangent at point M is

T=0

=xx, +yy, =2

=>-x+y=2

Sy=x+2

Putting this value to equation of circle C,,
(x—3Y+(y—27*=5

>x-3)+x’=5

=>x2-6x+9+x° =5

=2x3—6x+4=0

>x*-3x+2=0

=>x-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)*+(y—2)> =5 or x>+ y*— 6x—4y +8 =0 is

T=0

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

=22x—-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
=>-x+2y—-6=0

=2x-2y+6=0

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

=2-3x+4=0
4

3
veox A=
-~y 2><§+1

>x=
11
3
4 _1)
373

e triangle ANB

~ Point N =

5 —

Now area of tl

X,y 1
:% X, ¥, 1

X3 Y3 1

1 3 1
_1f2 41
2

1
U RICHRIE S )
_1r1_6,6
=305 53]
Question197

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 +v3)/2
C.(3+3)/4
D. (V6 +2v3)/4
Answer: A
Solution:

Solution:

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

equation of circle is

XZ*\E(x+y)+y2:O

> +y - \2x—\2y=0

$x2+y2+2(* \%)HZ(* \/%) =0

.'.ngi and fzfL

% =
& Center =(—g,—f)= ( \/if’ \/L_2)
And Radius =r= \/ (7\%)2+(,\/_1§)270

T 1
=1 =+ ==V1=1
\/2 7



_|90"
A 2 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"-(\2)
=2 B
SAC=\2
~ Area of right angle triangle ABC

N — N —

=1 square unit.

Question198

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

4
C. focus ( 3 O)

3
D. focus (O, 71)

Answer: A

Solution:

Solution:

According to the question (Let P(x. y) )

2x—rﬂ=0

o d}'
( ~ equation of tangentat .P:y—1v= j—y(}-—x) ]
X /

dy

| p—
S ==

dx
y X

=2lny=Ilax+lne
2
=V =ex
~ this curve passes through (3. 3)
~e=13

=~ required parabola }'2 =3xand LR =3



Question199

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:

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,)
%72 »T0 —20+0-6)
1 2 5

.-.B(xz. }'])z [ % ? ]

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

«~x + 2y = must have point [ 18 ? )

~xt2y=10

Question200

Ify =m,x+¢, and y = m,x +¢,, m; # m, are two common tangents of circle X+ y2 =2 and parabola

y2 = X, then the value of 8 | m;m
[25-Jun-2022-Shift-1]

,| is equal to :

Options:

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

Solution:

Solution:



Let tangent to 1 = x be

1
r=mx+ —
y=mx .

For it being tangent to circle.

—i

-3

‘ 1

'I,"rl +
—32m +32m —1=0

f 2
5 =322 Y32V 4+ 4032
o V(32) +4(32)
64

=8mym, =—4+ 32

Question201

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_LBA, where A is any point on the conic. If k is the ordinate of the centroid of the ASAB, then Kk is

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

Options:

17
A. T

19
B. 5

c. U
p B

Answer: D

Solution:

Solution:



t—14= (2, _]

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

Given 54 +BA

Question202

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

c.-3
D.-2
Answer: B
Solution:

Solution:

Let P(afz. 2ar) where a =

b |t

T:yt=x+at" So point Qis [:—a. at— 2
t)

N:y= —tx+2at+ar passes through (5. —8)

~§=—5t+3t+ 37

=3 —4+16=0
S(t+2)3F —61+8)=0

=t=2

So ordinate of point 0 is —



Question203

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

2
parabolay = (x - 4—1‘) + a, where a > 0. Then (40 — 8)2 is equal to____

[27-Jun-2022-Shift-1]

Answer: 63
Solution:

Solution:

[ ]

Let the equation of circle be
X(X* %) +y2+ky=O
:x2+y2* %x+hy=0

2
Radius = \j L+ A

Ly
16 4

63
>0 = 2
4

(4 3y

2
- This circle and parabolay—a = (xf %) touch each other, so

=(4o—8)’ =63

Question204

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:

Solution:
Given vertex is (5, 4) and directrix 3x +y—29=0
Let foot of perpendicular of (5, 4) on directrix is (x,, y,)
X, -5 _ Y -4 _ =(-10)
3 1 10
"'(Xla y]) = (87 5)
So, focus of parabola will be S = (2, 3)
Let P(x, y) be any point on parabola, then

_hoy2
(x—2)2+(y—3)2= (3x+i/0 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

~a+tb+c+d +k=-576

Question205

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:
A.2
B.8
C.12
D. 16

Answer: B
Solution:

Solution:

Vertex of Parabola : (2, —1)

and directrix : 4x — 3y =21

Distance of vertex from the directrix
8+3-21

S el

~ length of latus rectum =4a=38

Question206

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



Solution:

Solution:
y=3x+5

tanEZ‘ m—3 ‘

4 1+3m
m-3 _
14+3m
m-—3 m-—3
m-5 _ 1 apnd M5 __
1+3m M T 3m

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

1
=—2 and m= -
m and m 3

We know, Equation of tangent to the parabola y* =4mis y = mx+ 2 and point of contact is ( 2. %)
m m

-~ Equation of tangent

=—7x— 2

y X )
andy= 2+2
y ) a

~ Point of contact Aand B are
2a a
Al 2 A =a(2-
( (,2)2’ —2) ( 4 a)
B( a 2a )=B(4a,4a)

(3) (1)

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

a
- —a 1
Areaof aaps— 1| *

rea o T2 4a 4a 1

a 0 1
= %(4a—0)+a(4a—a)+1(0—4a2)

2 2 2_
=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.

Question207

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

its vertices at one end of the major axis of the ellipse and one of its sides parallel to the y-axis, be 6V3.
Then the eccentricity of the ellipse is :

[24-Jun-2022-Shift-2]

Options:

e}

A.2

1
"2



V3

D. .

Answer: A

Solution:

Solution:

Given ellipse x—i+ 1—2 =l,ax2
o 4

Blacos,|25in8)

<

Afa, Q)

<

B'{acosg, —2sing)
- Let A(6) be the area of AABB'

Then A(8) = %4 sin (a+ a cos 6)

A(0) = a(2 cos 8+ 2cos @)

For maxima 4 (6) =0

Scosf=1 cos8=

b | et

But for maximum area coz 8 =

[t | et

~A(#) =63

T

“

=24+ 2)=6v3

=a=4

Question208

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

PQ as diameter then (3r)2 is equal to:
[25-Jun-2022-Shift-2]



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

Answer: A
Solution:

Solution:
Let point (a, a+ 1) as the point of intersection of line and ellipse.

So, azz+ (a+2_1)2: 1 :>a2+2(a2+2a+1):4
=3a’+4a-2=0

If roots of this equation are o and f.

So, P(o, a+1)and QB, B+ 1)
PQ=4r’=(a- )’ + (o p)’

=97 = 22(-B))

= 2@+’ ~4ap]

R

%[16 +24]=20

Question209

Let the common tangents to the curves 4(x2 + yz) =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 L is equalto

[26-Jun-2022-Shift-1]
Answer: 4
Solution:

Solution:

Let y = mx + ¢ is the common tangent

(T =1

Soc= L=z
i

[

So equation of common tangents will be v== in V3, which intersects at 9(-3. 0)

V3

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

So eccentricity

+a

2 2
e =1- 1_3 and length of latus rectum = L 3
4 4 a
Hence, L = —3 =4
o~ 34




Question210

X4 y; =1and X’ +y2 =12, then 12m’ is equal to :

If m is the slope of a common tangent to the curves

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

A6

B.9

C. 10

D. 12

Answer: B

Solution:

Solution:

. Xj '
116

0
|
|
\DlvlJ

=land ¢, :x +)7 =12

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

f ]

| 16m~ +9
1T v
Ym +1 |

=16m>+9=12m>+ 12

=:»-1m'2 =3= lZm’2 =9

Question211

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:
A =
B. L
c. L
D. 1

Answer: C

Solution:

Solution:



2cosf+4 k= V2sinf+3
al 2 A

e “

Let P(2 cos 8. V2 sin §) be any point on ellipse '%— ; =1and Q(4. 3) and let (k. k) be the mid point of PQ then k=

2k—3

~cosf=h—2.sinf= =

S

a(h=-27+ ( 2};3 ]‘=1

Question212

[}

Let the eccentricity of an ellipse % + Z—z =1,a>Db, be 41—‘. 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:
2 2
X1 Y -

2 2
a”~ b

32,9 .
==+ ==1...()
522 b
a(1-¢%)=b’
2 1 2
1= ) =b
a( 16

2
152> = 16b% = a = _1%’

From (i)
§+ %:1:~b2: 15&a% = 16

a+b*=15+16=31

Question213

Let PQ be a focal chord of the parabola y2 = 4x such that it subtends an angle of 7 at the point (3, 0).

Let the line segment PQ be also a focal chord of the ellipse E : X—§+ z—z =1, a’ > b’. If e is the eccentricity

a

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



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

Solution:

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

- for ellipse 14 landac=1
2 b2

(S}

Question214

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:

Solution:



a is a odd natural number and
3. a 364
dy| = 222
=3
=>‘ 1 (a+l)3‘
ar1” )
+1
31, 364
a+1l 3
Solving with (-) sign,
3 -1 _ 364 _
ar1T 3 @7
Solving with (+) sign,
3 = 2364 No a exist
a+1 37
~(a=5)

_ 364
3

Question215

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

Options:

A 22+
B. %‘(V} 1)
C.2(\2-1)
D. $\2-1)
Answer: D
Solution:
Solution:

Area =27 (1-|xX*— 1)dx
0

z[j‘(l -l —xz))dxﬂ“'f(z—xz)dx]
0 1

=a[[2), - 21,7)

Question216

The area of the smaller region enclosed by the curves y2 =8x+4and x>+ y2 +4\3x-4=0is equal to
[27-Jul-2022-Shift-1]

Options:

A. %(2— 12V3 + 8m)
B. %(2— 1243 +6m)

C. %(4 — 123 + 8m)



D. %(4 — 123 + 6m)
Answer: C
Solution:

Solution:

23 _ 3

=22= 2590=30
cos 0 7 > 30

Area of the required region

( _)+42x—— x4 %23

+ g3 = _{4 123 + 8n}

WA W

Question217

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. T

56
B. 3

c. 112

p. ¥

Answer: D
Solution:

Solution:

| y=4x ,_%

Y

\\ o] fon
y=4

W

y<4x’, X’ <9y, y<4
So, required area

Azzz(sx@— %x@)dy

Question218

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
1 .
0 4 X >X

[27-Jul-2022-Shift-2]

Options:

A. (6,21)

B.(8,9)

C.(10,-4)

D. (12,-15)

Answer: C

Solution:

Solution:

A A, =xy-8&A, =2A,
A1

A+ - XY~ 8

A= 20y-8)

Tfoodx = %(xf(x) ~38)

4
Differentiate w.r.t. x

£60= 2xf (0 + (0}
gxf'(x) = %f(x)

fx),;._1dx
2] mdx ) =
2Inf(x)=Inx+Inc

fz(x) =cx

Which passes through (4, 2)
4=cx4=c=1

Equation of required curve

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)

Question219

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

[28-Jul-2022-Shift-2]

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

Options:
A.2+e—log2
B.1+e—log2

C.e—log2



D. I +log2
Answer: B
Solution:

Solution:

/?'—T‘ln{x +e)

x=1In2

According to NTA, the required region A, which is shaded in crossed lines and comes out to be
z 2 y 2

A =] (ln——e +e )dy:1+e—ln2
1 y

But according to us the required region A, comes out to be shaded in parallel lines, which can be obtained as
In2

A, = | (n(x+e)—2¢ Mdx
0

= {(x+ ez) In(x + ez) -x+2e ‘Oan

=(n2+e)In(n2+e’)—In2+1

L)

:(ln2+ez)ln(ln2+e2)—ln2—2e2—1

Not given in any option.

The region asked in the question is bounded by three curves

y=In(x+ ez)

x=ln %)

x=In2
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.

Question220

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

[29-Jul-2022-Shift-1]

Options:
5 -1(3)_ 1
A. 5sin (3) 3
St 3
B.Z773
3n 3
My
C. 2
Sm_ 1
D. 4 2
Answer: D
Solution:
Solution:
A=2( X5+ S sin! X —2)(‘ Lt X5+ dint X - X—2+x ’
(2 2 \/3) o 2 2 5 2 h
= ( 54—”7 %) sqg. units



Question221

Let the equation of two diameters of a circle X+ y2 —2x+2fy+1=0Dbe2px—y=1and 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:

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

E

2
Hyperbola 3x* —y* =3, x* — y? =1

y=mxs w3
It passes (1, 0)
o=mz= \jm273
m tends «

It passes (1, 3)
3=m=+ N“mzf3
(3-m)=m>-3
m=2

Question222

. . 2 2 _ 2 2 1 . .
Let the foci of the ellipse {;+ % =1 and the hyperbola ;- > = 55 coincide. Then the length of the

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

Options:

A, 32
B. 18
c. 2

D. Z
Answer: D
Solution:

Solution:

2 2
Ellipse: 2+ L =1
16 7

Z
16

Eccentricity = \/ 1-

Hlw



Foci = (+ae, 0) =(£3, 0)
2

Hyperbola :

ity = A 1+ % = L2274
Eccentricity \/ + W1 144 + o,

Foci =(tac, 0) = (= 2 LV144+4.0)

If foci coincide then 3 = %V144+ a=a=381

2 2
X _ M -1
22 912
(5) (3)

81

25 _ 27

=9. &2 = £/
Length of latus rectum 210
5

Hence, hyperbola is

—_

Question223

Let the tangent drawn to the parabola y2 = 24x at the point (a, p) is perpendicular to the line
2x +2y = 5. Then the normal to the hyperbola X—z— g—z =1 at the point (o +4, § +4) does NOT pass

through the point:
[26-Jul-2022-Shift-1]

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

Solution:

Solution:

Any tangent to y2 =24x at (a, B)

By =12(x+a)

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

p
=>1_Bz=1=>[3=12,a=6

2 2
Hence hyperbolais > — Y_ =1 and normal is drawn at (10, 16)

36 144
Equation of normal 3?—(')" + 14;‘ Y =36+144
>X 4 Y o
50 20

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

Question224

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. (=275, 6)
B. (-5, 3)



C.(\5,-2)

D. (2V5, 3V6)
Answer: C
Solution:
Solution:

i . X2 y2 -1
Given hyperbola : 6
Eccentricity = e = \/ 1+ % Tk

6/k
rectri 5
Directrices : x=+ 25 x ==
T T
As given : 3 =
Vicvk + 1

=>k=2
X2 2
Here hyperbola is = - % =1

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

Question225

An ellipse E : "—§+ Z—j =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,
1

respectively. Let the product of the eccentricities of E and H be ;. If1 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:

Solution:
Vertices of hyperbola = (0, +8)
As ellipse pass through it i.e.,
0+ Ho1sp =64 (1)

b

As major axis of ellipse coincide with transverse axis of hyperbola we have b>ai.e.

\/ 2 l64-a
e, = 1- ==
E 64 ]

49 113
d 7\/1+—7—
ande, i 3

R {64 —22\NT13
Ho 2 64
=(64 —a%)(113) = 32°
o’ =4 1024

113

. 22 2
L.R of ellipse = 2% = —(
of ellipse == 3
~1131 = 1552

“ep

113><64—1024) 1552

113 ==

Question226

’;—2+ %2 =land C,: g— % =1 does not pass through the

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

A common tangent T to the curves C; :

,| is equal to



Answer: 20
Solution:

Solution:

2 2 [ —
Equation of tangent to ellipse XZ + % =1 and given slope m is : y =mx+ {4m>+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 )

am=—2.
8 84
Hence, x, = 3 and x, = 3
16, 84
2|2% x| = 2+ (=20
Question227

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

(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(a2 + bz) is equal to .
[28-Jul-2022-Shift-1]

Answer: 3
Solution:

Solution:

The equation of tangent to hyperbola xzfyz = 1 within slope m is equal to y = mx + tmi—1.

2
X

2 —

And for same slope m, equation of tangent to ellipse = + y_z =lisy=mx+ {a’m*+ b*e...... (ii)
a b
- Equation (i) and (ii) are identical
L 2.2..2_ 2
sam +b =m"—1
om? = 1+b°

2

1—a

But equation of common tangent is y = \j §x+k

2
L 5 5 1+b°
-.mf\/izif 5

~5a7+2b7 =3 @

" . 1
eccentricity of ellipse = —
y p N
2
ool
a 2
sa2=2b........ (i)

~4@>+b%) =3

Question228



Let the hyperbola H : X—z— z—i = 1 pass through the point (2\2, —212). 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. 3V3, -6\2)

C. (V3,—6)

D. (3V6, 6\2)

Answer: B

Solution:

Solution:
H: XY o
a> b
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, 4ac = % e

b’ .
2= s (I)

a
- H passes through (212, —2\2) = %— %z L. (ii)

From (i) and (i) a’=4 and b’ =8 = ¢ =3
= Equation of parabola is y2 =83x.

Question229

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 : Xt - 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.2\6
B.2V14

C. 46

D. 414
Answer: B
Solution:
Solution:

2y
H:=-<=1
4 4



y=mx+c

< Fl2V2.0)

(1, 0)

Focus (ae, 0)

F(2V2,0)

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

L is tangent to hyperbola
C=+V4m*-4

-m==+ \)‘4m2 -4

m’ =4m’ -4

2

\3

2

3

T:y=

m=
C=

2,2
O3
P:y2=4x

e 52

¥y -2\3y—-4=0
Area

0 0
X N
22 0
LY

0 0

N —

Question230

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.3

B. 40\2

c. @

D. 2
Answer: C

Solution:



Solution:

S1 S (o, B)

@, 1)( *

A 2

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

P2+ 1=+ 1+2 B

o>=4p as >0

. Required louse is L : X'= 4y

The area of shaded region =2 N 2\/§dy
0
3/24 4

1

= % square units.

Question231

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 (a + \/3)2 +(p+ \/E)2 is equal to
[25-Jul-2022-Shift-2]

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 — V6)y = k + 633 + 86, k > 0 has centre (\3 — 3, V6 — 4) and radius \k + 34
 These two circles touch internally hence
V3+6=|Vk+34-3|
Here, k =2 is only possible (~k > 0)
Equation of common tangent to two circles is 2V3x +2V6y + 16 +6V3 +8V6 +k =0
~k =2 then equation is
X+\2y+3+42+33=0...... (i)
(o, B) are foot of perpendicular from (-3, —4)
To line (i) then
at3 _ B4 _ —(-3-42+3+42+33)

N 1+2
Lo+3= %5—4:7\/5

=@+V3)’=9and B+V6)* =16
#(a+\3)’+ (B +6)’ =25




Question232

If the circle x + y2 —2gx+6y—19¢ =0, g, c € R passes through the point (6, 1) and its centre lies on the
line x — 2¢cy = 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.2\23

Answer: D
Solution:

Solution:

Circle :x2+y2*2gx+6yf 19¢=0
It passes through h(6, 1)
=36+1-12g+6—19¢=0
=12g+19¢c=43.....(1)

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

From (1) & (2)

g=2,c=1

C:xX>+y —4x+6y—19=0

xint 22\“g27C

=2V4+19

:2@

Question233

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.l1:4

B.1:5

C.2:5

D.1:3

Answer: A
Solution:

Solution:
Equation of C,
X+ y2 —4x=0
Intersection with
y =2x

X H+4x>—4x=0
5x%—4x=0

4
=x=0, =
X y 3



«
1
S
woo

>
—_—
(EN
| oo
—_——

-
>

C A

.

Tangent of C, atA( ‘5—‘ g)

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

Question234

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.2\2

. T
C. 851n( g)

T
D.SCos( §)

Answer: B
Solution:

Solution:

QR=2r=4

1 T . T
=+ = -1+ =
P (2 200s4, 1 2s1n4)

= ( %+\/§,71+\/§)

Area of APQR = % x4 x\2 =212 sq. units



Question235

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:

(o)
2=

3
D. 5

Answer: B

Solution:

Solution:
Xty —4x+3=0
>x-27+y’ =1

AO = {(0C)2 - (AC)

TG
sinf = % =0=%
Also, AO =BO
Area of AOAB = % - OA - OB sin60°
1= 333

SRR s
Question236

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

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

Options:



1
C. \/_g

3
D'\/g

Answer: A
Solution:

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

16

and touches the circle x> +y =

g’ _16
@A+b)>+(10-30)7% 1 17
=437 +b* +4bL+ 100 + 927 — 60 = 68
=13(b+2)*+b*>+4b(b+2)—60(b+2)+32=0
=18b°=36
“br=2

S}

. Eccentricity of ellipse : X =1is

S IREERE

LY
b2

ol

Question237

Let the mirror image of a circle ¢, : x>+ y2 —2x—6y+a=0inliney=x+1 be
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+y272xf6y+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

or x* +y +2gx +2fy+ ﬁ—O
Then (g, —f)=(2,2)
rg=f=-2...... 1)

Radius of ¢, =r = \/4+4 %_\/10 p

= 2:10*(1
5

o= % and r= \j 2

48, 12
cat6ri= 224 2=12
o T 3 3

Question238

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

no- 12
sin 0 3
In APAO :
PO _ secH
OA

13 13 _ 169
PO= 2. 2= 227
© 2 5 10
«pM = 1093
10 2 10
~5PM =72

144

SIS

Question239

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

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

Answer: 10
Solution:

Solution:

(8 6)

\5'5)

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

8 6
75x- 2 = +2) -
X 3 160(y 5) 192
=120x = 160y



=3x =4y
Equation of circle touching the given parabola at P can be taken as
82 6)>

-z +{y-2) tA3x—4y)=0
(X 5) (y 5) (3x=4y)
If this circle touches y-axis then
64 62
—+(y— =] tM-4y)=0
25 (y 5) 4
=y -2y(2n+ g) +4=0
=D=0

(e 4
8

=SA= % or — 5
Radius =1or4

Sum of diameter =10

Question240

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 1 y? —2x—2y = 1.
Can be written as

(=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 (1-(3)x3-1)

=8 sq. units

Question241

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 (— ;11, 0 ) . If the equation of the normal at Pis : * +
[26-Jul-2022-Shift-1]

% =1, then a + p is equal to .

Answer: 45
Solution:
Solution:
Co_ A1 . - 1 . 1 1
d(x)= " so f(x) is decreasing in (0, E) and increasing in ( 5,00) Sa= 5
2_ - x4 1
Tangentaty =2x=>y=,x m
It is passing through (4, 3)
1 1 1
= + — = -
3=4m m =>m 7 or 2

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
=—4x-2( = )(-9- (-4
y=—4x-2( 7)4- 39
ory=—dx+4+32

X y _
or =+ = =1
9 36

Question242

Let P and Q be any points on the curves (x — 1)2 +(y+ 1)2 =landy= xz, 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:

D.(§,1)

Answer: C

Solution:

Solution:

y=mx+2a+ Lz (Equation of normal to Xt = 4ay in slope form) through (1, —1).
m

4m*+6m’+1=0

>m=-1.6

Slope of normal = ;—8 =tan0

=cos 0 =~ - sinf =

8
V89’ V89

5 1 1
14+ ~1_ 2
X, 1+cosb =1 @6(4,2)




Question243

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-— %l’n2

Equation of tangent of slope mto y = —(x— 2)2
y=m(x-2)+ ym’

If both equation represent the same line

lm2 -2m=- lm2

4 4

m=0,4

So, equation of tangent
y=4x—-4
Question244

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+2¢
which passes through (5, 7)
Tt=5+28
=28 -7t+5=0

5
t=1, =

72
5 2

A=2x1*x2x( 2) =25

X X X ( 2)
B:2><2><l><2><2x%:40
A+B=65



Question245

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

ek

Length of latus rectum =4

a
V2
Given4. | L|=16

| |
=la| =4\2

Question246

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:



Solution:

R(0, 1)

Q r X
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)

Question247

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:

Solution:
Given:y’= =%
Y732

cT =y=mx-— €L

8m

12,0

2 1 1

= =4 =

=>m 16 =>m 2
Tangents are y = %xf
4y=x-2and4y+x=2
If these are also tangent to circle thend =t

o[ e ()

9
>17r=17- = =9
r 17

Question248

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

Options:

A 3L

B. U



27
D. 3
Answer: B
Solution:

Solution:
A={(x,y):x*<y<min{x+2,4-3x}.

So area of required region
1

2
A= | (x+2*x2)dx+ 111(4*3X*x2)dx
-1 kS

2
1
2 2 3 1
2 3 3x X
= X X 4 -
[ 5 +2x 3 :|71 [ X 3 ] %
S S U N D 3oy (o3 L
_(§+1 24) (2 2t 3)+(4 2 3) (2 8 24)
-
6
Question249
2 2
If the ellipse = + % = 1 meets the line -+ ﬁg = 1 on the x-axis and the line > — ﬁ =1 on the y-axis,
a
then the eccentricity of the ellipse is
[25-Jul-2022-Shift-2]
Options:
5
A. 7
2V
B. =~
3
C. 7
25
D. ==
Answer: A
Solution:
Solution:
2 2
X,y ine X+ Y_— _axi -
7 + o 1 meets the line 7 + e 1 on the x-axis So, a=7
2 2
and §+ %:] meets the line %f ﬁg =1 on the y-axis So, b =26
2_4_ b’ _,_ 24
Therefore, e =1 ; 1 0
o= 3
7

Question250



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 24
B. =
tan ( ﬂg)
-1{ 32
C. tan —
(%)
-1( 3+8v5
D. tan ( 35 )
Answer: B
Solution:
Solution:
22 +3y* =5
Equation of tangent having slope m.
52,5

=mx+ 2mi+ 2
y =mx m 3

which passes through (1, 3)

3=m+ §m2+ %

%m2+ §:9+m2—6m

%m2+6m 23—2:0

9m”+36m—44=0

m, +m :—4,mm2:—%

(m, —m,) *16+4><%7 %

Acute angle between the tangents is given by

| m—m,

l+mm

o = tan

2
85
3
17

~1
= tan

35
24

44
9
an (55
o=tan ]( 77;)

Question251

If the length of the latus rectum of the ellipse X+ 4y2 +2x+8y—A=0is4,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 — 1 =0
(x+ 1P +4(y+1)*=1+5



(C R
At+5 (u)
4

()

S Ay
\+5

Length of latus rectum =

“A=59
Length of major axis =2-Vx+5=16=1
A+l =75

Question252

Let the tangents at the points P and Q on the ellipse X;+ yzz =1 meet at the point R(\2,2V2-2). 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:
2

=X, ¥,

2 4
T=y=mx+ {om?+4

1 (2,22 -2)
>Q\V3-2-m\2) == {2m’+4
=2m’ - 2m\2(2V2—2) +4(3 - 2\2) = 2m* + 4
=-22m(2\2 -2)=4-12+8\2
=-4m(\2 - 1) =8(\2 - 1)
=>m=-2 and m —
= Tangents are x =2 and y = —\2x + 8
~P(¥2, 0) and Q(1, V2)
and S = (0, —\2)
~(PS)*+(QS)’=4+9=13

Question253

LetS={(x,y) ENxN:9(x—3)*+16(y—-4)’ <144} and T = {(x,y) € Rx R : (x = 7)2 + (y — 4)* < 36.
Then n(S N T) is equal to
[29-Jul-2022-Shift-2]

Answer: 27
Solution:

Solution:

RS N (At WY L
EET: 5 < ix,y€{1,2,3,......}
T :(x-77%+(y-4)’<36x,y€R
Letx—-3=x:y—-4=y

2 2
S: i‘—6+ -‘/35 Lx€{-2,-1,0,1,....}



T:(x—4 +y <36,y € {-3,-2,-1,0,.......

(0.245)
(0,3)

(-2{0) |(0,0) /(4.0)
(0,-3)
(=2,0)
(0.-245)
SNT=(=2,0),(-1,0),.....(4,0) = (7)
1,1),(0,1),.ccc.. .3, 1) = (5)
1,-1),0,-1),......3, - 1) = (5)
(-1,2),(0,2),(1,2), (2,2) = (4)

(-1,-2),(0,-2),(1,-2),(2,-2) — (4)
0,3)(0,-3)—=(2)

(10.,0)

Question254

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 4rt 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*+ %x+25=0

=25
Cent :(_,o
entre 3 )

_ 2
andrzz( %) +0°-25

625 s 225

Question255

2
If the point of intersections of the ellipse ; + ty)—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-1II]

Options:
A. 12
B.5
C.6

D. 10

Answer: A



Solution:

Solution:

2 2
Given, equation of ellipse ’1‘—6+ %: 1...3)

and equation of circle x*+y*=4b -+ - (i)
From Egs. (i) and (ii),
-y v o
16 b2
= 4b’—y’b? + 16y = 16b°
2 _ 16b°—4b’°
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
=b(b-4)(b-12)=0
As,b>4
So,b=12

=

Now, 3b

Question256

If one of the diameters of the circle x* + y2 —2x—6y+ 6 =0 is a chord of another circle ' C', whose
centre is at (2, 1), then its radius is
[2021, 24 Feb. Shift-1]

Answer: 3

Solution:

Solution:
Given, circle =x*+y*—2x— 6y +6=0
Coordinate of C=(1, 3)

. _ 12 2 _ _ .
Radius =r= {1?>+3%—6 =4 =2 units

CD = {@-12+(1-3)
SET R

Now, by using Pythagoras theorem in AADC,AC? =AD*+CD?
=@ +(5)' =4+5

AC* =9



AC =V9=3
~ Required radius =3

Question257

For which of the following curves, the line x + 3y = 23 is the tangent at the point ( %,
[2021, 24 Feb. Shift-11]

N —
N —
-~

Options:

A. x2+y2=7

2 L
B.y 6\/§X

C.2x°—18y*=9
D.x*+ 9y2 =9
Answer: D
Solution:

Solution:

Given, line x +\3y =23

33 1)
272

From options, we take the conic

X2+ 9y2 =9

Equation of any tangent at (x, y,) is

oxx; +9-yy, =9

%§x+9x %Xy=9 ['-’(wal): ( ?’ %)]

and point (

= ?(xw?y)ﬂ

9x2

33

= x+\3y=2V3

Clearly, x +V3y = 2V3 is a tangent to the curve x>+ 9y*=9.

= x+\/§y:

Question258

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. 7
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= 213
en, 3

= a=2h-3

b+2
k=212

2

= b=2k-2
~*(a, b) is point on circle, then
(ay + (b’ =1
=2h-3)*+(2k-2)*=1

3)2 2_ 1 1)2
— = + — = L= -
=(h-3) raent= 2= (5)
Which is an equation of circle with
1

radius 7
~ Radius = %
Question259

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-12+@y-172=1

So, coordinate of P will be of

form P(1 +cos 0, 1 +sin 0)

Given,

A(1,4) and B(1, -5)

Then,

(PA)? + (PB)?

= cos’0 + (sin® — 3)* + cos’0 + (sin 0 + 6)°
=200s0 + 2sin’0 — 6sin 0 + 12sin0 +45 =47 +6sin 0
Now,

(PA)’ +(PBY =47 +65sin0 is

Maximum, when sin0 =1

> 0=1=I
2
= cos0=0

+P(1, 2), A(1, 4), B(1, -5)
~P, B are collinear points on the line
x=1

Question260

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



Q

[2021, 26 Feb. Shift-I]
Options:
A. 24\
B. 243
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) = g = 6.5 unit

rY

0 \A
Q

w Y’
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)®

=(6.57 (5.5

=(6.5-5.5)(6.5+5.5)

=(2)=12

~ PA =412
Then, PQ = 2PA =212

Hence, area of APQB = %X ( Base ) x (Height)

% (PQ) x (AB)
% (PQ) x (OB —-0A)

— = N —

= EX(Z\/E)X(U—D
=12V12 =243 sq. units

Question261

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

@ b) (¢, d)

y =mx-+ a
m

=y =mx+ 1 (':y2:4x)
m

>m’x-my+1=0
The above line is tangent to circle.

-~ Perpendicular from (3, 0) to line =3
(Bm>-0+1)
Ym®+m*
=G3m’+ 1)’ = 9(m*+m?

= m==% l

3

Tangentisy =

=3

- ‘

1 p—
\/—§x+\/3
= m= \%

ory= %.%—)X(—\E) (rejected)

For parabola, point of contact is
@d) = (5 @)

m n
“(e,d) =(3,23)

Again, solve circle and line equation, we get

wor [ ()]

=%+ 9-6x+ %x2+3+2x =9

= §x2—4x+3 =0

=>x=3: =a

3
2
. _~( 3 _

..2(a+c)—2( §+3) -9

Question262

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 :>y2 =6x

= y2=4( %)x [~'-y2=4ax]

and given, line =2x+y=1.

+ Equation of any tangent to the parabola having slope mis
y=mx+3/2m [va=3/2]

Slope of line 2x+y=1ism, =-2

 Tangent is perpendicular to this line,

. —m=--L_-1
- Slope of tangent =m, m 2
-~ Equation of tangent will be

y= %er %XZ
X
= y= 243
)

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.

Question263

If the curve y = 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-11]

Options:

A.a= %,b= %,c=l
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 +¢, x € R and point
(1,2)

- The given curve passes through (1, 2).

. 2=a+tb+c

Also, slope of tangent of y = ax> + bx + ¢ is g—z =2ax+b

- Tangent passes through origin (0, 0) .

d .
ﬁ\(o‘o):ZaXOer:b ------ 6)
According to the question, tangent at origin is y = x
~ Its slopeis 1. ------ - (ii)
From Egs. (i) and (ii),
b=1

Also,a+b+c=2



cc=>atctl=2

=atc=1

From the option look forb=1anda+c=1

The only correct order tripletisa=1,b=1,c=0.

Question264

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:

Solution:

Given, curve y = x>+ 4
and, liney=4x-1
Here, y = X2 +4

y=x2+4

P (x1.y1) _y=ax-1

Let the required point be P(x,, y,) .

: % b =2%, e - (iif)

- Slopes will be equal.

+2x, =4 [from Egs. (ii) and (iii)]

x= 42

Now, the given point P(x,, y,) lies on curve
y=x'+4,

sy = X12 +4

>y, =2"+4=8

Hence, required coordinate of P = (2, 8)

Question265



2
25
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-11]

A hyperbola passes through the foci of the ellipse -+ 1y_2 =1 and its transverse and conjugate axes

Options:

2 2
_ Y

X
A.E 1_6

1

o
olxm
\
'hl%N
I
—

2
- Y

25

C. 1

D.x*-y*=9
Answer: A

Solution:

Solution:
2

2
. . X y _
4+ L=
Given, ellipse is T 1
2 2

X 4+ Y -
" @’

2 2
Compare it with standard equation "—2 + y_2 =1,
a b
wegeta=5b=4
Now, focus of ellipse = (+e, 0) where
c=1 a’—b’
Put the values of a and b, we get
c=y52-4"=\5-16="9
~ Focus = (+3,0)
According to question, hyperbola passes through the focus of ellipse.

2 2
Let equation of hyperbola be X—2 - y_2 =1
a

0

2
Since, it passes through (£3, 0), we get @ - 5=1 gives a=+3 or a’=9
a b

Also, given that product of eccentrcikes is 1.
Now, (Eccentricity of ellipse )

—— 2
(Eccentricity of hyperbola) =1 = ( \/17 %) ( \/ 1+ %) =1
(using formula of eccentricity of ellipse and hyperbola)
) (1) -
> ( \/ 75 1 9 1
(using formula of eccentricity of ellipse and hyperbola)
) (41 2)-
:( \/ 75 1 ) 1
Squaring on both sides,
b _ 25 _ .2
1+ -9 =2>b"=16

Thus, equation of hyperbola is
2 2

Question266

The locus of the point of intersection of the lines (V3)kx + ky — 43 =0 and V3x — y— 4(V3)k=0is a

conic, whose eccentricity is
[2021, 25 Feb. Shift-1]



Answer: 2

Solution:

Solution:

Given, lines are V3kx+ky—4v3 =0 ... (i)
VBx—y—43k=0 oo - (ii)

Multiply Eq. (ii) x k and then adding Egs.

(i) and (ii),

Vkx+ky—4V3 =0

V3kx—ky —4V3k* =0

V3x)k = 4V3 + 43K

431+ 1

T 2(\/§k )72(k+ 0)

Subtracting Eq. (i) from Eq. (ii),

V3kx +ky74\/§ =0

VBkx—ky -4V3k* =0

2ky = 43 - 4\3Kk*

_43A+KD) _ o 1
s e

We have, x:2(k+ ll<) and

cy=2\/§( %7k)

L:( ll(_k) ...... - (iv)

’ 1 1
- Y= (k2+ _2+2)7 ( —2+k272)
k k

Clearly, this is a hyperbol(a)
2
L

2
=1+
¢ 2 16

2 _
e =4
~ e=\4 =2(eis positive )

Question267

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:

D.x=a
Answer: C

Solution:



Solution:

Ya
)
P(at”, 2at)
M(h,k)
0 S(a,0)
_at’+a , _ 2at+0
h= 2t = 220
>t = 2h—a and t= l;(
N k_2: 2h—a
a’ a

= Locus of (h, k) is y2 =a(2x—a)
2 a
=>v' =2 ( - = )
y alx= 3

Its directrix is x —

% =>x=0

Question268

If one of the diameters of the circle x* + y2 —2x—6y+ 6 =01Is 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:

NSz

\

Given that x>+ y2 —2x—6y+6=0center (1, 3) and radius =2
Distance between (1, 3) and (2, 1) is V5
(V5 + (2% =1

Question269

2 2 2 2 ° .
If the curves, -+ 3 =1and -+ % =1, intersect each other at an angle of 90", then which of the
following relations is true?



[2021, 25 Feb. Shift-I]

Options:

A.atb=c+d
B.a—b=c—d
C.a—c=b+d

_ c¢c+d
D.ab= +5b

Answer: B
Solution:

Solution:
XZ 2 X2 2 X2 2
Given,curves X+ Y =1and L+ X =1 X4 ¥ oy
a b c d a b
On differentiating both sides w.r.t. x, we get
2x, 2y dy_

a b dx
dy_ zbx . 6
X ay

On differentiating both sides w.r.t. x, we get
X, 2y dy _
c d dx

dy _ -dx ... i

dx cy (it

- Both the curves intersect each other at 90°.

Question270

Choose the correct statement about two circles whose equations are given below.
X*+y*—10x—10y +41=0

X +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:

Solution:
Given, equation of circles

X4y —10x— 10y +41=0 - - (i)
X+y?=22x—10y+137=0 ------ - (i)
Centre (C)) and radius (r) of Eq. (i) are
C,=(,5) and 1, =3

and centre (C,) and radius (r,) of Eq. (ii) are
C,=(11,5) and 1,=3



We observe that,
C,C, = distance between centres

2 2
=(11-57+(5-57=6=r,+1,

-~ Circles Egs. (i) and (ii) touch each other externally.
Hence, circles have only one meeting point.

Question271

For the four circles M, N, O and P, following four equations are given

Circle M : x*° +y2 =1

CircleN : x> +y*—2x=0

Circle O : X’ +y* —2x—2y+1=0

Circle P: X’ +y*—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-1]

Options:

A. rhombus

B. square

C. rectangle

D. parallelogram
Answer: B

Solution:

Solution:
Given, M = x*+y*=1, its centre
0,=(0,0)

N =x’+y’ —2x=0, itscentre O,=(1,0)

0= x’+y —2x—2y+1=0, its centre

0,=(1,1)
P=x"+y —2y=0,its centre O,=(0, 1)
We see that,
Y.
040, 1) O;(1.1)
> X
04(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.




Question272

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, £3)

1, V5
B. ( 3+ 7)

3

C. (2, + 5)
D. (1,+£2)
Answer: A
Solution:

Solution:

Given, S, > x"+y’ =9

S, = (x-2y+y’ =1

~ C,=(0,0)andr, =3

C,=(2,0),1,=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.

Ya
S
P
L 3
v Y
Sz
Y

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
= € 5
> b2=4(1— l) -3
4
Centre is mid-point of C (0, 0) and C,(2, 0).
~ Centre of ellipse is (1, 0).

-0,y _,
4 3

is the equation of locus of centre of variable circle which is satisfied by (2, + %)

Question273



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

S5+ (-5’ =3

C,=x +y —16x—10y+80=0
(x—8)* +(y—5)*+80=64+25

S8 +(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.

C,(8,5)=(8—5 +(5-57-9=0

C)(5,5)=(5-8+(5-5°-9=0

Centres of each other lies on circumference of each other. Hence, (b) is incorrect statement.

Question274

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:

Solution:
C,=>x +y —10x—10y+41 =0
= (x=5P+(y-95)7 =3

C,=x +y —24x—10y+160 =0
> (x—12)+(y-57=3

AN
NN

—
n
[$2]




~ Minimum distance =1 unit.

Question275

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.5V3
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 = %1

=2y—10=—x+2
=>x+2y=12

Now, it is also given that centre lies on x -2y =4 .
x+2y=12

=>x=8,y=2
x—2y=4.

So, coordinates of centre will be the solution of {
Radius will be the distance between (8, 2) and (2, 5)

? =(8-27+2-5)
> P =36+9=>r=V45=3\5

Question276

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 o + \/5[5,

where a, p are integers, then a + B is equal to
[2021, 16 March Shift-1]

Answer: 1
Solution:

Solution:



D C
Given, EB=a+V38
Let O be the centre of circle C, .

E B

D C
0Q*+O0R*= A0?
= AO+OP=AP=1
= AO+r=1
0Q*+0R?= A0?
= P4t =(1-1?
= 28=r*+1-2r
> PHa+1=1+1
> (+1)P7=2
S rtl="=r=\-1
As, AO=1-r
AC=17
So, OC=AC-AO
=\V2-(1-V2+1)=2(2-1)

A E B
r
5)
D C
In AOCN, we have
ON _ .
oC sin 6
-l 1 Gios0-n/6
22-1) 2
In AEBC, we have
EB _ o
BC =tan 15

EB = (tan15%)BC
~(tan15%) [BC=1 unit ]



30°\5°
45°
D C
Now,
tan26 = Ztan(z
1 —tan"0
- tan30° = _2fan 125 i
1—tan”15

= 1-tan’15°=2V3tan 15°
= tan’15°+2V3 tan 15°—1=0
-2\3+V12+4

2
tan15"=—-V3+2
« EB=2-\3=a+\3pB
a=2,p=-1
W atp=2+(-1)=1

tan 15° =

Question277

Let the lengths of intercepts on X -axis and Y -axis made by the

circle x* + y2 +ax +2ay + ¢ =0, (a < 0) be 2V2 and 25, 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:
AN
B.\7

C. N6

D. V10
Answer: C
Solution:

Solution:

x> +y? +ax+2ay+c=0(a<0)
For a circle in standard form
x2+y2+2gx+2fy+c =0

X -intercept =2 \\‘ gz —c

y -intercept =2{f2—¢
Here, 2g=a=g=a/2
c2f =2a=>f=a

2

a—*CZZ\/E

x-intercept = 2\/ n

a .
= 2 =2 ieenn .
c=2 @)

y -intercept = 2 {2 —c=2\5

al—c=5 e - (i)

Subtracting Eq. (ii) from Eq. (i), we get

(3]s

2
= a =4=>a==£2



As, a<0, so, a=-2,c=-1

So, X’ +y?—2x—4y—1=0
x-17+(@y-2>-1=1+4
= (-1 +(y-27=6
Centre (1, 2), Radius =6
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.

[21-2+M _ N
5

= A=+\30
So, T = 2x-y+V30=0
Now, shortest distance from origin (0, 0)
to tangentT will be
2.0-0£V30
20-0£\301_ 30 _
5

122112

Question278

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:

AL

-1
B.—3

C. -1
D.1

Answer: D
Solution:

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
tr2-2x)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-20=0

> £+(2-2a)t=0

Lttt =—(2-2a)=2a-2

and tt,+tt,+t,t, =0

So, t”+t,>+t>>0

(t,+t,+t) = 2(tt, +t,t, + 1) > 0

= (2a-2°-2.0>0

= a>1

Question279

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 C at P(2, 1) is
[2021, 16 March Shift-1I]

Options:

Ax-y=1



B.2x+y=5
C.x+3y=5
D.x+2y=5

Answer: A
Solution:

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
> x= 4y
Hence, Locus is x° = 4y ceeeee (1)
For finding equation of tangent differentiate Eq. (i)w.r.t. x
d

=44y
2x ax

y=x—1
-~ Equation of tangent 2y =x—1
= x—-y=1

Question280

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:
A.

3
8

B.

13

aa

(Y
D.g

Answer: C

Solution:

Solution:

Given, equation of ellipse is

X2 2

S AR

Now, equation of tangent to the ellipse at P(3V3 cos 0, sin ) is given by
3V3 cos - x

27

x cos 0
3\3

X -intercept of Eq. (i) is

x =33 secf=0A (say)

Y -intercept of Eq. (i) is

y =cosecd = OB (say)

~ Sum of intercepts

=343 sec 0 + cosecO = £ (0) (say)

=£'(0) =33 sec 0 tan 0 — cosecd - cot

Put

+sinf-y=1

EY

+ysinf=1 ------ - (1)



3\f§ sin 0 cos 0

2 2
cos 0 sin“0

sinf sin’9 _ 1

cos?®  cos® 3T§

> tan’0=

1
3V3
= 0=n/6
—o0 o — | — » +oo
0=n/6
~f (0) changes sign from negative to positive when moving from left to right

~£(6) will attain minima at 6 = g

Question281

Let L be a tangent line to the parabola y2 =4x —20 at (6, 2). If LL is also a tangent to the ellipse

X; + 7 =1, then the value of b is equal to
[2021, 17 March Shift-1I]

Options:
A. 11

B. 14

C. 16

D. 20
Answer: B

Solution:

Solution:

Given, equation of parabola is

YV =4x=20 oo 6

Differentiating Eq. (i) w.r.t. x , we get
dy_4o dy_ 2

2
ydx dx vy
( d_y) = Slope of tangent at

dx/ 62

2

6,2) = z=1
6.2) =3
~ Equation of tangent is
y—2=1(x—6)=2x-y—4=0 - - (ii)

As, we know the condition of tangency to the ellipse,
A straight line y = mx + ¢ will be tangent to the ellipse
X/l +y? /b =1is
¢ =a’m’+b

Then, 16 =2(1)*>+b [ here, c=4,m=1,b=1b ]
b =14

Question282

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(tlv tl) and C(tj tl) lieson xy =1

1 3

1 | _
and B(tz, g) and D(t4, a) lies on xy =—1
as shown in figure.

ABCD is a square and by symmetry, diagonals must intersects at O(0, 0) .

2AOB =90°
11y
2 2
t21 ztz
>t =1 e - (i)

; : : LG, Lo
Also, mid-point of AB is P ( s )

liesonxy=1

> i

= (t1+tz) L _
2 2t,t,

2 2 ..
= ot =4t e - (i)

Now, area of square = (AB)2
= —t)2+( L 1)2

1 2 tl '[2

2
_ 2, (Gt
=Y 5
12

— 2 2 .
=(t,—t) +(t,+t)" [From Eq. (i)]
2.2
=2(t°+t,)
=2y (2t + 41,
_ 2.2 2 2
=216t +4t 1,
=220 =80

~ Square of area = 80 sq units

Question283

Consider a hyperbola H : o 2y2 =4, Let the tangent at a point P(4, VE) 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-1I]

Options:
A. 46
B.V6—1

C 2

7 _
"o
D. 4V -2
Answer: C

Solution:

Solution:



2x —ey=2

Y hd >
(V6, 2(6-1)/V6) R

P (4,6)

(1.0
[¢] Q F|\6. 0

Given, X2y’ =4

X2 2
> 2_Y

4 2

2 2
=>x Y

e .

@ (2
Here,a=2,b=12

b’ 2

e =\/1+?=\/1+Z

_ 1_.73

B \/” 2 \/ 3
So, Focus (F ) = (+ae, 0) = (g, 0)

Now, equation of tangent at P(4, Vo) is
4x—2Vgy =4 [“x-x—2-y-y=4,x-4-2-y-\g =4]

= 2x—\py=2 ----- ¥6)
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 .

e (5 2552)

[putting x =V in Eq. (i), we get dy = %{1)]
~Area of AOFR = %X(QF)X(RF)
_lom e 2061
E(\/ﬁ 1) —\/g

= 2
- o= (E-2)

Question284

The locus of the mid-points of the chord of the circle, X+ y2 = 25 which is tangent to the hyperbola,

2
X

2
XY —13%
5~ 1o 1is

[2021, 16 March Shift-1]
Options:

A (x> +y) - 1657 +9y* =0
B. (x> +y?)’ —9x* + 144y* = 0
C.(x*+y)*-9x*—16y*=0
D. (x2 + y2)2 —9x*+ 16y2 =0
Answer: D

Solution:

Solution:
Given, equation of circle =x*+y” =25
2 2
Equation of hyperbola = % - i’_é =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,



N

(n‘: K)

where T is the equation of tangent and S is the value of S by putting (h, k).
Here,
hx +ky =h*+ &’

2 2 -
The equation of tangent to hyperbola = - éz lis y=mx# {a’m—b’
a

Here, y = mx + Vr9m27 16
2 2
So’y: 7Thx+h;(rk R ()
andy =mx+ \9m2—16 - - (ii)
Egs. (i) and (ii) are identical, so
2 2
—h/k h™+k —m= -h

1
1

m k{om’—16 k
2 2:2
> om’-16= LK)
2
K
2 2 2\2
> 9( h—z) —16= IEE)
K K
> 9h2—16k2:(h2+k2)2{ h—=x
—)y,

So, 9)(2*16y2=(x2+y2)2
2,2 2 2_
or(x” +y)—9x"+ 16y =0

Question285

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. (3\2 +2)
C. 4
D.3(V2-1)
Answer: C
Solution:
Solution:

C:X2+y2—2x—6y+6=0
(=D’ (y=37 =2

P(1,1)




AP = Length of tangent = \/§

> AP? =(-1-1)’+(1-3)°-4
= AP? =4+4-4

& AP =2

AO _ 2 o
t =LY = 2o (n0=45
an 0 NI (-0 )
In AACO,
AC _
20 cos 6
+# AC =2x L=\3

2
» A OAC = A OAM
AOAC = DOBC
AOBC = A ODM
Areaof A ABD =4 Areaof A ACO

= 4x %(AO x AC x sin 0)

:2><2><\/5>< =4

Sl-

Question286

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+2V2,3-13), (2 -2V2,3+5)}
C. {(2+2V2,3+3),(2-2V2,3-5)
D. {(-1,5), (5, 1)}

Answer: D
Solution:
Solution:
Y
P
C (2.3)
0 % X

Equation of circle is

x-2°+(y-37 =2-0°+3-0)

S>x-27+(y-3)° =13
_3-0_3

Slope of OC 0" 2

=~ Slope of PQ=— = =tan0

S

o o

3
Points at a distance of V13 units from 0
2

with slope =-— 3

X, =X, +rcosf
Using,
Y, =Yy, £rsin0.



So, =2+ ( 3 ):213
X, 13 V=13
~ Xyt {5, -1}

yp: 3413 %) —3+(-2)

Question287

Let A={(x,y) E RxR]|

22X +2y*—2x -2y =1},

B={x,y) € RxR]|

4x* +4y* — 16y +7=0}

C={(x,y) ERxR|

x2+y2—4x—2y+55r2}

Then the minimum value of |r| such that AU B € C is equal to
[2021, 27 July Shift-1]

Options:

3+410

A. 3

2+10

B. 3

34245

C. —

D.1+45
Answer: C
Solution:

Solution:
A= 25 +2y - 2x -2y =1
= 2 -0 +2Ay' -y) =1

> 4’ +4y’ —16y+7=0

= Ay Ay +4-4)+4x>+7=0
= 4y-27+4x°+7-16=0
=

2 2_ 9
+(y-2y ==
X +(y—2) 7

Here C,=(0,2)and r, = %
C=>xz+y2*4X*2y+55r2
x-2+(y-17’<r

Here, C,=(2, 1)



At (2,1) circle of B, S, =22+(1-2)*~ %

9 _ 11
=4+1- 2= —
4 4

>0
1.9 \j_s
= -+ Z= =
€6 \j4 ] 2
C,Co=Va+1=15
91 \j?
= Z4+ 2= =
€6 73 2
1,2 C,C,+1, [+C,C, > C,C,and C, C,]

R s

Question288

Consider a circle C which touches the Y -axis at (0, 6) and cuts off an intercept 65 on the X -axis. Then

the radius of the circle C is equal to
[2021, 27 July Shift-1I]

Options:
A.N53
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 6\5 on the X -axis.

0. 6)1

Chord AB = 6V5

So, AP =35 (perpendicular from centre bisects the chord)
and OP=6

In AAPO, 1*=6>+(3V5)>=36+45

= ’=8] =r=9

Question289



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-I1]

Options:

25 13
PD<c(C< 22
A. 5 C 3

B.100<C <165
C.81<C<156
D.100<C <156
Answer: D

Solution:

Solution:
S = 36x° + 36y2 —108x+120y+C=0

x2+y273x+( 10)y+ £y

3 36
3)\2 5\2, C_ 9 25
- 2| +(y+ ) +=-2- ==
(x 2) (y 3) % 4 9 0
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°-436C<D
120 x 120

4 %36
C>100 ----- (D)
Similarly, when
y=0,36x"—108x+C=0
108%-4.36C <0
= C>81 -t - (ii)

=>C>

From Egs. (i) and (ii),
= C>100
and point of intersection of { x~2y=4 is (2,-1).
2x—y=5.
So, S,y <0
1\2,(2\, C_9_25
)+ )+ =-2-=
( 2) ( 3) 36 4 9 <0
c <156
C € (100, 156)
Question290

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
o =a+bV2, then a+b is equal to
[2021, 20 July Shift-11]

Options:
A3

B. 11
C.5

D.7



Answer: C
Solution:

Solution:

Given, circle =x* +y*+2x+4y —4=0

S+ )+ (Y +dy+4)

-1-4-4=0

Sx+1) +(y+2)7°=9

Any point on the given circle be

[(3cos0—1),(3sin6—2)]

[to find the point coordinates, take x+1=3cosf and y+2=3sin0]

Now, circle passes through (-4, 1) and their centres lie on the given circle.
So, Fhe centre coordinate of that circle be (3 cos 6 — 1, 3sin 8 —2). Since, it passes through (-4, 1), then radius of this circle be
r=\(3cos®—1+4)+(3sin0-2- 1y

= \“9c0526+9+ 18 cos 0+ 9sin’0 +9 — 18 sin O

=27+ 18(cos 0~ sin0)

=3V3 +2(cos 0 —sin 0)

Maximum radius will be when ( cos 6 —sin ) is maximum i.e.

cos0—sinf = %—(—\}—5)2 \%2\5
r o =3{3+2/

1 max

ST
Minimum radius will be when

(cos 0 —sin ) is minimumi.e. — V2.
=3{3-2\2

ST

27T

min )

Given, ? =a+bV2, then r% =(@+b\2)
2 r,

93+2\2) _ -2

—g(3 %) (a+b\2)

(3+2V2)(3+2V2) _

(3-2\2)3+2\2)

(3+2V2)
1

=
(a+b\2)

=(a+b\2)’

=

Comparing coefficients, a=3,b=2
~ atb=>5

Question291

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 O(0, 0) to the parabola P which
meet P at S and R, then the area (in sq. units) of ASOR is equal to

[2021, 25 July Shift-I]

Options:
A. 162
B. 16
C.32

D. 82
Answer: B

Solution:



Solution:

3
»

B
N

x=0 x=2 x=4
Equation of parabola =y* = 4a(x - 2)

a=2

So, y’=8(x-2)

Equation of tangent

2
= y= -2)+ =
y=m(x-2)

It pases through (0, 0),
0=-2m+ 2
m

> m’=1>m=4+I
Equation =y =£(x—2)+2
y=X Or y=—X

Ify=x

CC$X2:8(X*2)
=>x*-8x+16=0
Skx-47=0=>x=4

y==+4
So, points are (4, 4), (4, —4) and (0, 0).
3 Y -
@ 4R —
x=2
x=4
X' 0.0 *X
(4, -4) ?\
v Y’ - -

~ Area = ( %x4x4) x2 =16 sq units

Question292

The equation of a circle is Re(zz) +2[I m(z)]2 + 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> — 6% — y +13 =0, has y-intercept equal to

[2021, 25 July Shift-I1]

Answer: 1
Solution:

Solution:
The equation of circle

Re(Z%) +2[Im(z)]> + 2Re(z) = 0, where z = x +iy
cc=> (x2*y2)+2y2+2x=0

>[2 = (X —y?) + 2xyi]

=Sx+y?+2x=0

&+ +yr=1

Centre =(-1,0)

Now, parabola =x*~6x—y+13=0

= x276x+9=y74

= x-3V=y-4



Vertex =

Equation of line passing through centre( —1, 0) and vertex (3, 4) is

_4-0
3+1

On comparing, y=mx +c¢

= y-intercept =1

y—0 x+)=>y=x+1

Question293

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:

A 2
B. 2

c. b

D. 25

Answer: A
Solution:

Solution:
y2 =2x
At (2, 2), equation of tangent
=2y@2)=(x+2)
T,=2y=x+2
Normal at (2,2) > y—-2=-2(x—2)
N,=2y=-2x+6
R is point of intersection of T and liney =0
R(-2, 0)
t2
2,2)= ( E,t) ot=2
If normal at t, meets the parabola again at t,,

R:(at22,2at2):>(%~9,2-%~3) :>(

~P(2,2),Q(-2, 1), R( %’ 3)

N|o

’)

Area =

| —
W oo —

= Area = =—

Question294

Let y = mx + ¢, m > 0 be the focal chord of y2 = —64x, which is tangent to (x + 10)2 + y2 =4, Then, the
value of 4\2(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
2, .2_ 2. _ | 2

X"ty =a is y=mx+a\l+m

Here, equation of tangent

y =m(x+10)£2V1+m?

>y =mx+10m=211+m’
On comparing this equation with y =mx +c¢ , we get

c=10m£2\1+m> - “(0)

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

ne=16m ceeee- - (ii)

From Egs. (i) and (ii),
16m=10m=211+m’
> 6m==2\1+m>
= 9m’=1+m’
- _L
2\

+ c=16m=16- ( ﬁ)zm

So, 4V3(m +¢) :4\5( 2\‘/_5+4\/§)

(asm>0)

=2+32=34

Question295

Let P be a variable point on the parabolay = 4P +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 Bx—y)P +(x-3y)+2=0
B.2(3x—y)’ +(x—3y)+2=0
C.(3x—y) +2(x—-3y)+2=0
D.2(x—3y)*+(3x—y)+2=0
Answer: B

Solution:

Solution:
Given, parabola y = 4x*+ 1

y=X

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 = X;rq and b= }%

Now, slope of line y =x is m, =1

Slope of line PO be

a% =m, (say)



- Line y =x and PQ are perpendicular to each other,

m -m,=-1
biq*—lz‘»b—q:q—a
a—q
Lqo bta
2
P Sl |
~a 2
b+a
n
_ (% )_2x+b+a
2 4
" bta
_4a—-b—-a_ 3a-b db= y+q7y ( 2 )72y+b+a
R R
3b—a
= =
)

Put (x, y) in equation of parabola as P(x, y) is variable point on parabola

3b2—a:4( 332—b)2+1

—(3'32‘ A~ Ga-b)+1

= (3b-a)=2(3a-b)*+2
Replace (a, b) as (x, y)

= By—x)=203x—y)*+2
or2(3x—y)* +(x—3y)+2=0

Question296

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 from this directrix is %, then the equation of the other directrix can be
[2021, 27 July Shift-1]

Options:

A 1lx+7y+8=0or l1x+7y—15=0

B. 1Ix—7y—-8=0o0r11x+7y+15=0

C.2x—T7y+29=00r2x—-7y—7=0

D.2x—7y—39=00r2x—7y—7=0

Answer: C

Solution:

Solution:
Equation of the reflected ray will be
y=3_
L= — m
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, u =m>=m= %
-2-5 7
i y=-3_2
So, equation of reflected ray = 5= 5
—

c7y—21=2x—-10
=2x—T7y+ 11 =0 (equation of directrix)

(-afe,0) (2. 0}@ /{aery (@, 0) (afe,0)

«—ale —ae —>

€ 2ale >
Now, e= %(given)
So. 3_ge= 2 _ 1a: 8a



= %a=%(given)
3
So, a= =—
> T 5
2a 3 3 18
d ==(2- = 2= =
e ( \/53)X(1) V53

Now, another directrix will be parallel to the first directrix and lie at a distance of 715% units.

So, let the equation of another directrix be 2x — 7y +A =0

. A—11] 18

Accordingly, “ = =
W T s

= |A-11| =18

=> A=11+18

= A=29 or =7
So, equation of another directrix will be
2x—T7y+29=0 or 2x—T7y—7=0

Question297

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 > 0 is a tangent to the ellipse E , . = value

of 5m’ is equal to
[2021, 27 July Shift-I1]

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
K

F(4.—)

A(5,-4)

C
(3:-4)

va v}
a3 Ll

Hence,a=2and ac=1
1

= = -

72

Now,b> = a’ — (ae)2 =4-1

b =3

So, equation of ellipse

Eo (53 e’
4 3

Intersecting with given tangent
mx—y=4
=>y+4=mx
X2—6x+9  m>x
a4 3

= (3+4mP)x’ - 18x+15=0
Now, D=0

It = 324—4(3 +4m>)(15)=0
=144 -240m* =0

=5m*=3

=1

Question298



[S)

Let an ellipse E = %+ Z—j =1, a’> bz, passes through ( \/ _%, 1 ) and has eccentricity T1§ If a circle,

a

2

centered at focus F (a, 0), a > 0, of E and radius NS intersects E at two points P and Q, then PQ2 is

equal to
[2021, 25 July Shift-1]

Options:

A.

W[ oo

B. 2
c. 1o

D.3

Answer: C
Solution:

Solution:

2 2 Y
E = X+ X =1is passes through ( \j 3, 1)
a”~ b 2

Focus (\E i,O)

= Focus =(1,0)

Centre =(1, 0), Radius = %
2

O - ()

2 2
E:>X?+ %:1 ...... - (i)

From Egs. (i) and (ii)

Question299

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. (\3,0)
B. (2, 0)



C.(,D
D.-L, 1
Answer: A

Solution:

Solution:
Equation of ellipse =x> +4y* =4
s

B

P (2 cos @, sin 8)

.
TN
N

P »X
X J
x=2
x=-2 4
2 2
> X4 ¥Y o
4 1

Extremities end of major axis = (+2, 0)
Let any point P on ellipse (2 cos 0, sin ).

Equation of tangent to the ellipse at the point P is

Coordinate of B (72, cot g) and C(2, tan g) .

Equation of circle whose end points of diameter are B and C is

2cos0x  ysinf _
4 1

(x—2)(x+2)+(y—cot

=>x2+y2* (tarl g+cot

At y=0,x= 3
Hence, circle is passing through the point (3, 0).

Question300

LetE  : "—z+ Z—j =1,a>Db. Let E , be another ellipse such that it touches the end points of major axis of
a

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-11]

Options:
1+ \jg
A. 5
—1+V8
B. 3
-1+3
C. 3
-1+V6
D. 3
Answer: A
Solution:

Solution:



Question301

Let T be the tangent to the ellipse E : X+ 4y2 =5 at the point P(1, 1). If the area of the region bounded
by the tangent T, ellipse E , lines x =1 and x = V5 is aV5 + B +yc0s_1 ( \/ig ) , then |a + B +v| is equal to

[2021, 20 July, Shift-1]

Answer: 1.25

Solution:

Solution:

x2+4y2=5

At (1, 1), equation of tangent
=>x-1+4y-1=5

= x+t4y=5

~A: (1,1

b (% 5)

“\“\‘\ A
i ;
\ Mc

Area of shaded region

B 5—x7£q‘—_2)d
{ ( 3 g Tx)dx

V5

= [ l(sxf X_Z)f Xis—x2— ésin71 X ]
4 2 4 4 NN

= HS\E* %*07 57”75+ %+2+Ssin’1 \/L_S]

S SRR ER)

= é[S\/g*S*SC()s*l\/L_S

=a\/§+ﬁ+ycosﬂ( —_)

Question302



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’  (4-2°_
Z 9 T
. 16_ 5
E tricity, e = \/1+ — ==
ccentricity, e 9 3
= Foci are (4,2) and (-6, 2).

A (o B)

(h.k)
(-6. 2) 4,2

Let the centroid be (h, k) and A(a, B) be point on hyperbol(a)
So h— @-6+4 , _ B+2+2
’ 3 7 3

= a=3h+2,=2k—-4

(0, B) lies on hyperbola, so
16(3h+2+1)* —9(3k—4-2)* =144
= 144(h+1)*-81(k—2)* =144

= 16(h*+2h+1)—- 9> —4k+4) =16
= 16x*—9y* +32x+36y—36 =0

Question303

Let aline L : 2x +y =k, k> 0 be a tangent to the hyperbola Xt - y2 = 3. If L is also a tangent to the

parabola y2 = ax, then a is equal to
[2021, 22 July Shift-11]

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
2

y =mx= V(azmsz
y =mx=* \“‘mzfl
=y =-2x-k

On comparing both sides we getm=-2and k=3

If 2x +y = 3 is also tangent to y* = ux,
Then,

Question304

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
3x+dy=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+4-0)27+4-0)<0

(7-w)@B1-a)<0

A E(7,31) -+ene - (A)

P, = Distance of line from centre (1, 1)
P1 zr,

B+4-af o 1

2

[7—0a|>5

o€ (-0, 2]U[12,00) ---eet -(B)
Similarly, P, = Distance of line from (9, 1)
R7+4-0f -,

sz

0 € (—o0, 217U [4],00) --over -(0)

Now, (A) N (B) N (C) = a € [12, 21]
Sum =(12+13+14+...+21)

:(ZIXZZ)_( 11><12)
2 2

=231-66=165




Question305

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

area A APQ
area A BPQ

circle intersect at the point Az (3, 1). Then 8(
[2021, 31 Aug. Shift-1I]

) is equal to

Answer: 18

Solution:

Solution:

A1)

Radius =V]+4-1=2

AB =1{32+22=113

In AABP

AP? =AB’-BP’=13-4=
AP =3

AO =AP=3

Let ZABP =0, 2BAP=90-0

In A ABP, tanf :%

sinf = i,cosBZ 2
V13 V13

In AARP,
c0s(90 — 6) = % = AR =3sin0
In A BRP

BR
= 2R, BR=2
cos 0 P BR cos 0

1
_ Area(AAPQ) _ 2 XPQXAR

Area(ABPQ)

:>8( Area(AAPQ)) 18

Area(ABPQ)

Question306

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 setS={q:q= p2 and q is an integer } is
[2021, 27 Aug. Shift-I]

Answer: 61



Solution:

Solution:
Given equation,

X+y?+px+(1-p)y+5=0
Radius, r = \] ( §)2+( 1;1’)275

2
_ \j 2p*—2p—19
4
Now, r € (0, 5]
0<r<5

2
50< \j 2p _i —19 5

2
=0< WSZS

=2p”~2p-19>0and
2p>—2p—19<100
=2p”—2p—19> 0 and
2p>—2p—19 <100

>pi-p- 12—9>0and 2p*—2p—119<0

1—@)U( 1++39 OO)
2 2 7
[1423_9 1+@]

2 ’ 2

=p€ (700,

andp e

1-4239 1-439 1+V39 1+\239
pe 2 2 Y 2 T 2

- el (5214
2 2

v q=p,qEZ

= q=7,8,9,10,...,67

= 6l integersin S

~ n(S)=61

Question307

If the point on the curve y2 = 6x, nearest to the point (3, %) is (a, B), then 2(a + P) is equal to
[2021, 20 July Shift-1T]

Answer: 9
Solution:

Solution:
Shortest distance is along the normal.

(o, B)

®(3, 3/2)

Equation of normal at (boldsymbol a, boldsymbol )
_g=_ B

cy—p Za(X o)

(+y*=4ax > da=6 = 2a=3)

= 3y-3p=-Pfx-a

This normal pass through (3, %) .



%—3ﬁ=—35+aﬁuﬁ= g e (i)

Now, from y? = 6> =6a -+ - (ii)
From Egs. (i) and (ii),

- 3p=
ca 2[33

aw-a{30) (5

Question308

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,(a, B) and C,(y, ), C, # C, are their centres, then |(o.+ B)(y + )| is equal to

[2021, 27 Aug. Shift-11]

Answer: 40
Solution:

Solution:
Equation of circles

(x—1D*+(y-2 +A4x+3y—-10)=0
x2+y2+(2x—1)2x+( %x—z)
2y +5-10L=0

2
r= \j(zx—l)h ( %x—z) —54100=5

a2+ 1 -4+ §x2+4—6x—5+10x:25

25,2
= =N -25=
7 5=0

= A==£2
Forir=2
X +y +6x+2y—15=0,C,(-3,-1)
Fori=-2
X +y = 10x— 10y +25 =0, C,(5, 5)
[(a+B)y+d)|=]|—4x10] =40

Question309

Let Z be the set of all integers, A={(x,y) €EZ xZ : (x—2)2+y254},B ={X,Y)EZ XZ : x2+y2§4}
andC={(x,y)€EZ xXZ : (x— 2)2 +(y— 2)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-11]

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 :xX’+y’ <4}



C={(xy)EZXZ : (x—2Y+(y—2Y <4}
~ANB=1{0,0),(1,0),2,0), (1, 1), (1, -1)}
nANB)=5

Similarly, n(ANC)=35

Number of relation from (A N B) to
(ANC)=2""5=2P

= p=25

Question310

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 2 is equal to
[2021, 26 Aug. Shift-1]

Answer: 16
Solution:

Solution:

Let P(x, y) be the required point Then,

Y+ H (= DT+ [(x = 1)’ +y7)
=D+ =17 =18

> 4P +y) -4y —4x =14

> X+y-x-y- %=0

2 2
Radius =\/(l) +(l) I}
2 2 2
Diameter =2- Radius =4
d*=16

Question311

A circle C touches the line x = 2y at the point (2, 1) and intersects the circle C, : X+ y2 +2y—-5=0at
two points P and Q such that PQ is a diameter of C,. Then the diameter of C is
[2021, 26 Aug. Shift-11]

Options:
A T5
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)’ +Mx—2y)=0
X —dx+4+y —2y+1+Ax—2hy =0
SX+Y +( =X+ (2-2)y+5=0
Since circles C and C, intersect each other at PQ, so PQ is common chor(d)
- Equation of PQ will be 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+y +2y—5=0
- Centre of C, is (0, -1).
So, PQ passes through (0, —1)
L 0 —4)—1(-4-20)+10=0> 4+20+10=0=> A=-7
On putting L =—7 in Eq. (i), we get equation of circle C as
Xty —1x+12y+5=0
1

~ Radiusof C = \/ ( —1)2+(*6)2*5

_ 2
12
= \j T+36_5
_ | 25 _ 245
4 2
~ Diameter of C =2x Radius
=245 =75
Question312

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)

Question313



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 y* = 8x at (2, —4) is —4y = 4(x +2)
> x+y+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) = \a

ﬁ‘ %‘ =z =>a=2
Question314

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-I]

Options:
A.-16
B.-18
C.—-12
D.-20
Answer: A

Solution:

Solution:

Given, parabola

y2 = 8K eeeee -()

Equation of tangent at P(2, —4) is
—4y=4(x+2)

orx+y+2=0 - - (ii)

and Equation of normal to the parabola is
x—y+C=0

~ Normal passes through (2, —4)

W C=—=6 ceeee- - (iii)

Normal: x—-y=6

Equation of directrix of parabola

X=—2 eeees - (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):(M b;“)

27 2
= a=-6,b=—4
= 2a+b=-16

Question315



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-1II]

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

Question316

If a line along a chord of the circle 4> + 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-I]

Options:
A.S
B.7
C.53

D. 35
Answer: D
Solution:

Solution:

Equation of tangent to y2 =30x is

30
—mx+
y=mx+ ;

Now, this tangent passes through (-30, 0).

£ 0=-30m+ 32
4m
30 _ 2_ 1
= Im 30m = m 2
1
> m=+=
m==3
-~ Equation of tangent is
X
=X415
)
or
__X_
y 3 15
Now equation of circle is
X2+y2+30X+ % =0

Let perpendicular distance of the tangent from the centre (—15, 0) of the circle =p



=

LpE e
J 1+ 1

4

~ Length of chord =292 - p2
=2\j(152+0— 6?75)745

=35
where, r is radius of the given circle.

=35

Question317

The line 12x cos 0 + Sy sin 0 = 60 is tangent to which of the following curves?
[2021, 31 Aug. Shift-1]

Options:

A X +y? =169

B. 144x” +25y* = 3600
C. 25x%+ 12y* = 3600
D.x*+y* =60
Answer: B

Solution:

Solution:
12x cos O+ 5ysin® =60
- XcosO  ysin® _,
5 12
The given equation is the equation of the tangent which passes through (5 cos 6, 12 sin 6).

Hence, the given equation is tangent to

2 2
X+ Y = i )
% T4 1 at (5cos9, 12sin6)

Question318

1S}

The locus of mid-points of the line segments joining (—3, —5) and the points on the ellipse
[2021, 31 Aug. Shift-1I]

2
X_ y_= 1
7T % 1is

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 (2sin 0, 3 cos 0) be the point on ellipse XZ + % =1 and let mid -point of the line segments joining (-3, —5) and (2 sin 6, 3 cos §) will be (h, k).

Then, 2sin6—3:h, 3cosO-5_
2 2
_ 2k+5

6
0s 3

= sin0=

2h+3 ¢
>



. sin’0+cos?0=1
2 2
R (2h+3) +(2k+5) _1
2 3
(40 +9+12h) (4k2+25+20k):1
4 9

=

= 36h*+ 16k*+ 108h + 80k + 145 = 0
Locus of (h, k)
36x%+ 16y + 108x + 80y + 145 =0

Question319

If the minimum area of the triangle formed by a tangent to the ellipse z—i + 4y—22 =1 and the coordinate
a

axis is kab, then Kk is equal to
[2021, 27 Aug. Shift-1]

Answer: 2
Solution:
Solution:
Equation of an ellipse B(0, 2a cosec 0)
Y
\‘:\
(b cos®, 2a sinB)
1 S
X'« > X
Q_/ AN
A (bseco, 0)
vY
XZ 2
X4 Y -
b’ 4a’

Equation of tangent at P(b cos 0, 2a sin 0) is
X cos 0 LY sin 0

b 2a
A(bsec9, 0) and B(0, 2acosect)

Area of AOAB = %(b sec 0)(2acosecO)
ab 2ab

N sin 6 cos 0 - sin2 6
or Area = 2ab(cosec20)

Area . =2ab
min
s k=2

= 1Point of intersection of tangent and coordinate axis are

Question320

If x>+ 9y2 —4x+3=0,x,y € R, then x and y respectively lie in the intervals
[2021, 27 Aug. Shift-I]

Options:

C.[1,3]and [1, 3]



D. [1, 3] and [—% %]
Answer: D
Solution:

Solution:
X+9y"—4x+3 =0
:)(2*4)(+22+9y2 =1

S(x-272+9y° =1
-2, ¥ _
= STt 7!
2 2
) S G

12 l 2
(3)
This represents on ellipse

~l<x-2<land-Lt<y< %

3
<y<

= I<x<3and- ,%

1
3
> xe[l,3]andye€ [—

W=
W —
—

Question321

On the ellipse %2 + y; =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) - Ais
[2021, 26 Aug. Shift-1]

Options:
A6

B. 12

C. 14

D. 24
Answer: A

Solution:

Solution:
2 2
Given, equation of ellipse % + y? =1

; ; XX Y
Then, equation of tangent at (x, y,) will be 5 + T

Since, tangent is perpendicular to the line x +2y = 0, then

[+(x,,y,) lies in second quadrant ]

And x :*4yl:*4><g: -3

! 3 3

P(;S, Z)
373



Again, a’ — b’ = a’e?
8§—4 =8¢’

_ 1
e = —

2

(-8/3.2/3) P

|
(2.0 2

&)
w
=

Now, S and S’ are the foci of the ellipse,

So, S : (ae, 0)

= (NE %,0) ~(2,0)

and S': (—ae, 0) = (—2\/5- \/‘_5,0) = (-2,0)
Area of ASPS = %x4>< %: g

~ base =4, height = %]

So, (5—)A = (5— 1)

Question322

Let A(sec 9, 2 tan 0) and B (sec ¢, 2 tan @), where 0 + ¢ = n/2, be two points on the hyperbola

2%t - y2 = 2. If (o, 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(sec 6, 2 tan 0) lie on hyperbola

23— y2 =2

=2(1+ tan’0) — 4tan’6 = 2

= 2tn’0=0

= tan0=0

= 0=0

Similarly, point B(sec ¢, 2 tan ¢) lie on hyperbola
=tanp =0

=¢ =0

=20+¢ =0

But in question it is given that, 6 + ¢ = g which is not possible.

Question323

. _ . x2 _ y2 _ . o o \lg
The point P( 26, \3) lies on the hyperbola = i 1 having eccentricity —-. 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-I1]

Options:
A 43

B.6



C.6\3

D. 36
Answer: C
Solution:
Solution:

2, .2
a“+b” =a

€
a2 +b2 :az(
1

22

3
X27 2

y
a® b
« Point P(~2V6, V3) lies on given ellips.
24_3
4 b
> b=32a"=12
Equation of tangent at P
x(=2V6) _ y(\3) _ :
12 3
For conjugate axis, putx =0
- Q(0,—3)

Equation of normal at P
y-V3 _ (-l 12
o6 () (%)

sy-B=2V12=43

s>y = 53

~ R(0, 53)

=2QR =63

Question324

The locus of the mid-points of the chords of the hyperbola X — y2 =4, which touch the parabola y2 = 8x,
is
[2021, 26 Aug. Shift-1I]

Options:
Ay(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* .- - (i)
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
Tangent: y=mx+ 2
m
S mx-—my=-2 - N6
Egs. (i) and (ii) are coincide
L .
m2 -m -2

h
=>h =k m= —
m=r X




h* =k*(h-2)
Therefore, locus of mid-point of the chords, x* = y*(x - 2)

Question325

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:
A D
B. 1

c. 2

D. b

Answer: B
Solution:

Solution:
1 3
Vertex( > 71)
Equation of directrix y = %
. . 1 2 3
Equat f | —2) =y-2
quation of parabola is (x 2) y 1

Point on parabola P( %1 47_1)
1

Equation of normal at P( %, %) isx=2y—4

This normal cuts the parabola at Q(2, 3)
2_ 1)2 _7\?_ 125
®Qr= (20 5]+ (3-5) = 55

Question326

Let 0 be the acute angle between the tangents to the ellipse %2+ 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. =
C.

D.2

Answer: B

Solution:



Solution:
2 2
Given, ellipse %+ yT =1 ceeee - (i)
and circle x> +y*=3 «--eo- - (i)
The point of intersection by solving Egs.
(i) and (ii) in
first quadrant (3/2,V3/2) .
Differentiating Egs. (i) and (ii) w.r.t. x, we have

_dy_ —x _dy_ —x
Letm = —2= —andm,= —£= —=
™7 9y ™2™ x y

33 )
rAt( 22
S N
If angle between both curves is 6, then
tan® = | 1M

1+mm,

T
1+ ( %)(f\/g)

S

Question327

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 =58
Answer: B

Solution:

Solution:

2 2
Let the hyperbolais %~ ¥-=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 =1 b =144
%6 2

2 2
.. Required h lais = - L =1
equired hyperbola is 36 144
. o 36x ., 144y
E f lis 228+ 1
quation of normal is 10 T
At P(10, 16) normal is
36x . 144y _
2 2T =36+
10 T 36+ 144

22x+ 5y =100

=36+ 144

Question328

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 (I)]

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)

2.0
Equation of family of circle
(x—0+(y—4>+xx=0
Passes through the point (2,0) then
4+16+2A=0=>A1=-10
Hence, the equation of circle
X*+y*—10x—8y +16=0
Sx-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

:‘ 20+16—8‘ _ 285
N16+9 5

Hence, 4x + 3y — 8 = 0 can not be tangent to the circle.

Question329

If the curves, X2 —6x + y2 +8=0and x’— 8y + y2 +16 —k =0, (k> 0) touch each other at a point, then
the largest value of k is .
[NA Jan. 9, 2020 (ID)]

Answer: 36
Solution:

Solution:
The given equation of circle

X2 —6x+y +8=0

x-3°+y’=1 ...(0)

So, centre of circle (i) is C,(3, 0) and radius 1, = 1
And the second equation of circle

x> —8y+y*+ 16—k =0(k > 0)

Ky =4’ = (k)

So, centre of circle (i) is C,(0, 4) and radius r, = Vk
Two circles touches each other when

CC,= |1 *1,|=5= | 1= ]|

Distance between C,(3, 0) and C (0, 4) is either Vk+1 or \\/Ef 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+ y2 +8=0
Sx-37+y’ =1

Question330



If a line, y = mx + c is a tangent to the circle, (x — 3)2 + y2 =1 and it is perpendicular to a line L, where

. . 2, .2 .
L, is the tangent to the circle, x” +y” =1 at the point ( %, %2) ; then:

[Jan. 8, 2020 (I)]
Options:
At —T7c+6=0

B.c*+7c+6=0
C.2+6c+7=0
D.c>~6c+7=0
Answer: C

Solution:

Solution:

1 1
Slope of tangent of x> +y> = 1 at ( -, —)
P 9 =y 2° 2

%x+ V%y—lzo

x+y\/§: 0, which is perpendicular to x—y+c¢=0

At ( \%, \%) which is tangent of (x —3)*+y* =1

So,m=1=y=x+c¢

Now, distance of (3,0) from y =x +¢ is ‘ ﬁ‘ =1
2

= ¢c=-3+\2

>(c+3)P=2

= +6c+9=2

atH6c+7=0

Question331

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. 3

c. &

D. 32

Answer: C
Solution:

Solution:
L=+5, =Vig=4
R=V16+4-16=2
Length of chord of contact
2LR  _ 2x4x2_ 16
\“‘L2+R2 \N16+4 20
64

Square of length of chord of contact = 3




Question332

If one end of a focal chord AB of the parabola y2 = 8x is at A( %, —2) , then the equation of the tangent

to it at B is:
[Jan. 9, 2020 (ID)]

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 v =8x at point ( %, 72) is (2t2, 4t)
il
=t 3

4 7

( \
52
\ = S
Parameter of other end of focal chord is 2 So, coordinates of B is (8,8)
= Equation of tangent at B is 8y —4(x+8)=0
=22y—-x=38
=>x—-2y+8=0

Question333

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 =8
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= 3 k= —=
Hence, locus is 3k +2 = ( %)2
=9’ =12y +8
Question334

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 (II)]
Answer: 0.5
Solution:
Solution:
Let the coordinates of P = P(t%, t)
P(i2, 1)
{{//
0
V= mx ,
Vv =X
2
Tangent at P(¢, 1) is ty = X °
Sy =x+t
Q(—t, 0), 0(0, 0)
0 01
Area of AOPQ = % ¢t 1| =4
- 0 1
>[tf =8
t =£2(t>0)

~4y=x+4is atangent P is (4,2)
1
N = sm= ~

ow, y = mx m 3

Question335

If e, and e, are the eccentricities of the ellipse, f—;+ y; =1 and the hyperbola, %2— y; =1 respectively

and (e,, e,) is a point on the ellipse, 15x% + 3y2 =k, then k is equal to
[Jan. 9, 2020 (I)]

Options:
A. 16
B. 17

C. 15



D. 14

Answer: A
Solution:

Solution:
Eccentricity of ellipse

.- \/1, 4 \/1 7
! 18 9 3
Eccentricity of hyperbola

o1 iy DD

2

Since, the point (e, ¢,) is on the ellipse
155° +3y* =k
Then, 15¢,>+3e,” =k

(3] [ §)

=>k=16

Question336

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:

5

—_

A.

N —

o W
= —
B C\IUll
wiun]

1. 11
D. 3\ 3
Answer: A
Solution:
Solution:
X2 2
Let S+ y_2: I;a>b
a b
4 2
2b= =>b= =
3 3
Equation of tangent =y = mx £ {a’m?+ b’
Comparing with=y = %X + %
m= %1 and a’m? +b’ = %
2 2
a4 _lo 16 4_4
36 3 9 36 9 3 9
sa2=16>a=+4

Now, eccentricity of ellipse (e) = \j 1-

_ ,L=\ji=l\/i
=e \/1 3x16 2 2173

Question337



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 B is equal to:
[Jan. 8, 2020 (I)]

Options:

A 20
B. L

c. 2

D.

Answer: D
Solution:

Solution:

Let P be (x,, y))

So, equation of normal at P is
X _ Yy __ 1

2x, Y, 2
1
It passes through (7 —_,O)
P g 3\2

> 1 -

6\5}(1

U

X

_ L
1 3\/5

()
“&
—_— =

So,y, = asPliesinI " quadrant)

w|iS

So, B= %

Question338

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 (D]

Options:

A3
B.3\2

3
C. V?

D.2V3
Answer: B
Solution:

Solution:

2ae = 6 and %:12
2ae=3 ... (i)

and 2=6=¢= %...(ii)

=a>=18[ From (i) and (ii)]

sbP=a’—a%’=18-9=9

26%_ 2x9
. Latus rectum = == = 22 =34
a 342 2



Question339

If 3x + 4y = 122 is a tangent to the ellipse

of the ellipse is:
[Jan. 7, 2020 (I1)]

Options:
A.2V7
B.4
C.2\s
D.2V2
Answer: A
Solution:

Solution:
3x+4y=12\2
>4y =—3x+12V2

= y:*%x+3\5

Now, condition of tangency, C=a’m’+b’
9 2 9
18=a” = +9=a” = =9
T 16

sa’=16=>a=4
3 _
Eccentricity ¢ = \/1— b_z: \/1— 9 _ V7

a 16 4
soae= \{77 c4=A7
= Focus are (£V7, 0)

. Distance between foci of ellipse =27

(S}

5+

o

y; =1 for some a € R, then the distance between the foci

Question340

If the length of the chord of the circle, X+ y2 = rz(r > () along the line, y —2x =3 is r, then r’is equal to

[Sep. 05, 2020 (I1)]

Options:

D. 12
Answer: D
Solution:

Solution:
In right ARSQ, sin 60° = RS
T



PN
PR_ 512/ 2
V3 \3r
RS=rx =2 = 22
=>RS =rx > 3
Now equation of PQis y—2x—-3=0
L V3r_ 0+0-3
2 V5
ﬁg: 3 23 2 12

A e
Vg T

Question341

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 (I1)]

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

Solution:

Solution:
We know family of circle be S, +4S,=0
X2+y2—6x+7»(x2+y2—4y)=0
SA+NK+(1+0)y* —6x—4hy=0. .. (i)
3 20
Cent —,—f=(_,_)
entre (& =D = 15 741
Centre lies on 2x =3y + 12 =0, then
6 (8
— - =+ = =—
P 12=0=1 3
Equation of circle (i),
—2X2—2y2—6x+ 12y=0
Sy +3x—6y=0.. . (i)
Only (-3,6) satisfy equation (ii).

Question342

Let PQ be a diameter of the circle X+ y2 = 9. If a 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 (1I)]

Answer: 7
Solution:

Solution:

Let P(3 cos 0, 3 sin0), Q(—3 cos 0, —3 sin 0)

o= 3c056+3sin6—2‘ B= ‘ —3cosf—3sin6—2
V2 ’ \2




aff =

af is max. when sin26 =1

. _5+9_
~af |max - 777

(30056+3sin9)274‘:‘ 5+9sin29‘
2 2

Question343

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=2
P
r
(k.2-h)
(0. 0)

= Radius (r,)) =3 -k

w 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= =
2
—3-3_3
r=3 )

Hence, diameter = 3.

Question344

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, +by, +c

If line cuts circle then p <r, where p = >
Va"+b




:>‘ Wjﬂ‘q =k e (6, 16)

k=17,8,9,10,11, 12,13, 14,15

Question345

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 ()]

Options:

A.x+3=0

B.2x+1=0

C.x+2=0

D.x+2y=0

Answer: A

Solution:

Solution:

Liiy=mx+D)+ mi[ Tangent to y* = 4(x + 1) ]
1

Ly:y=my(x+2)+ ml [ Tangent to y* = 8(x +2) ]
2

mlz(x+ D—ym +1=0....()
m, (x +2)—ym,+2=0.. .. (i)
1

wm,=— — (vL,1L,)

m, m, 12
[From(ii)] =2m,*+ym +(x+2)=0 ...... (iif)
From (i) and (iii),
x+1_ —-y_ 1

2 y X+2

=>x+3=0

Question346
The centre of the circle passing through the point (0,1) and touching the parabolay = x* at the point

2.4) is:
[Sep. 06, 2020 (1I)]

Options:

-53 16
A. ( =) ?)
B. ( ﬁ)

3 16
C. ( 3 ?)

-16 53
D. ( =5 m)

Answer: D

UAT=N
—

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— 3:7 %(X71) = 4x+6y=19. .. ()

Equation of normal to the parabola at (2,4) is,

y—4=— }T(X72)=>x+4y= 18 ... (ii)

. b and (i) x—— 16— 53
~ From (i) and (ii), x s Y= 1o
~ Centre of the circle is (7 E, 2)

5710

Question347

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:

1
A 75

B.

N

C.

ISP

1
D'E

Answer: B

Solution:

Solution:

Equation tangent to parabola y2 = 4x with slope m be:
y=mx+ L ... ()
m

-+ Equation of tangent to x> = 4y with slope m be :
y=mxfam2 R (1))

2

From eq. (i) and (ii), %=7m >m=-1

~ Equation tangent :x +y+1=0

It is tangent to circle x> +y* = ¢’
1

2

=>c=

Question348

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 ()]
Options:
A.PN =4

B.MQ=

(ST

C.MQ=

A=

D.PN =3

Answer: C



Solution:

Solution:

~g

vyt =12x

na=3

Let P(at’, 2at)

=N (at?, 0) = M (at?, at)

 Equation of QM is y = at
2

So,y2:4ax=>x: at

4
2
:Q( %, at)

y= x-ad)

. 4

~QN passes through (0, 5),then

4_ 4, o |
I sat=1t= -
37 () =a 3
Now, M Q = %atzz %and PN =2at=2

Question349

Let the latus ractum of the parabola y2 = 4x be the common chord to the circles C, and C, each of them

having radius 2\5. Then, the distance between the centres of the circles C,and C,is:
[Sep. 03, 2020 (ID)]

Options:
A. 85
B.8

C. 12

D. 4V5
Answer: B

Solution:

Solution:

W5

C,|81.0) G,

Distance between the centres
=C,C,=2C,S=2V20-4=8



Question350

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. 64\3
B. 2563
C. 1923
D. 128V3
Answer: C
Solution:
Solution:
Let A = (2t 4t) and B = (2£%, —41)

N AQ2r. 4

30° M
(0. )\ 30° >
B (2t .41

For equilateral triangle (ZAOM = 30°)
tan30° = %: %= %$t=2\/§

Area = % 8(2V3) - 224 = 1923

Question351

Which of the following points lies on the locus of the foot of perpendicular drawn upon any tangent to
2 2

the ellipse, 7+ % =1 from any of its foci?

[Sep. 06, 2020 (I)]

Options:
A (=2,\3)
B.(-1,\2)
C.(-1,\3)
D.(1,2)

Answer: C

Solution:

Solution:



2
X

2
a

2

2
We know that the locus of the feet of the perpendicular draw from foci to any tangent of the ellipse = + y_2 =1 is the auxiliary circle x2+y2 =a
b

- Auxiliary circle : x> +y* =4
(—1, V3) satisfies the given equation.

Question352

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:
Aet+2e8-1=0
2 _
B.e"te—1=0
C.e*+e?~1=0
2 _
D.e"+2e—1=0
Answer: C
Solution:
Solution:
2 2 b2
Normal to the ellipse = + L5 =1 at (ae, _) is
a b a
2
ax_ by —al-p?
ac  p?/a
e(aszz)
a

(0, —b) lies on equation (i), then

be = e(a2 — b2)
a

Sx-ey=

2

22 2 b 4

=ab=ae " =>b=ac" = S=e
a

2_ 4 4, 2

“l-e"=e e +te"—-1=0

Question353

If the co-ordinates of two points A and B are (V7, 0) and (—\7, 0) respectively and P is any point on the

conic, 9x* + 16y2 = 144, then PA + PB is equal to :
[Sep. 05, 2020 (D]

Options:
A. 16
B.8

C.6

D.9
Answer: B

Solution:

Solution:

X2 yZ
Ellipse: =+ & =1,
PSe 167 9

a=4,b=3,c=V16-9 =17



~(£V7, 0) are the foci of given ellipse. So for any point P on it; PA + PB = 2a
SPA+PB=2(4)=8

Question354

If the point P on the curve, 4x> + 5y2 = 20 is farthest from the point Q(0, —4), then PQ2 is equals to :
[Sep. 05, 2020 ()]

Options:
A. 36
B. 48
C.21
D. 29

Answer: A
Solution:

Solution:

2 2
Ellipse=%X+ L =1
5 4

Let a point on ellipse be (\5 cos 6, 2 sin 0)
+PQ* = (V5 cos0)*+ (—4 — 2 sin 0)°
=5c0s%0 +4sin®0 + 16 + 16 sin 0
=21+16sin6—sin’0
=21+ 64— (sin 6 — 8)> = 85 — (sin 6 — 8)°
PQ2 to be maximum when sin6 =1
PQ,, > =85-49=36

Question355

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, ¢@(t) = 15—2 +t— tz, 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

x2 2
S+ 5=1,(a>b)

b

_ v’

Length of latus rectum = .

2
o2
Now o(t) = iﬂ*tz

12

p)=1-2t=0=t=

N —



¢ () =—2 < 0= maximum

5 1_1 8
T 37273
Since, o(t),,,, = eccentricity
2
3
Now, b* = a’(1 —¢%)

2
3

=€¢=

2
5a:a2(1* g) = S5a= 5Ta:>a2*9a:0
>a=9=>a’=8l and b’ =45

sal+b>=81+45=126

Question356

Let x = 4 be a directrix to an ellipse whose centre is at the origin and its eccentricity is % If

P(1, B), B > 0 is a point on this ellipse, then the equation of the normal to it at P is :
[Sep. 04, 2020 (II)]

Options:

A 4x—3y=2
B.8x—2y=5
C.7x—4y=1
D.4x—-2y=1
Answer: D
Solution:
Solution:

3 _yma=4xt-n

e 2

Now, b’ = a%(1 - &)

=>b2=4(1—1):4x§=3
4 3
X2 yZ

So, equation =+ £ =1

»equation 7+ =3

=30 +4yP=12. ... ()

Now, P(1, B) lies on it

S3+4p7 =123 B = %

So, equation of normal at P( 1, %)
2

a’x b2y 2_12
58X DY 2 poax-2y=1
] ) a“—b =>4x-2y

Question357

A hyperbola having the transverse axis of length 2 has the same foci as that of the ellipse

37+ 4y2 =12, then this hyperbola does not pass through which of the following points?
[Sep. 03, 2020 (I)]

Options:
1
A. ( Tz,o)
3
B. (— \/ 3 1)

1
c.(1, V5)



o (41

Answer: D

Si—
S —

Solution:

Solution:
The given ellipse:

2 2
X4+ Y -

4 3
ve=2—b>=\G-3=1
~ Foci =(%1,0)

Now for hyperbola:

Given: 2a=V) = a= L_

2
2_ 2,2 1,.,2 1
we'=a"tb"'=>1=-+b"=>b=

C a 5 \5

So, equation of hyperbola is
2 2

X Y -
11

2 2
=2x% -2y =1

So, option (d) does not satisfy it.

Question358

+

Area (in sq. units) of the region outside %+ % =1 and inside the ellipse
[Sep. 02, 2020 (I)]

Options:

A.6(m—2)
B.3(n—-2)
C.3(4—m)
D. 6(4 —m)
Answer: A

Solution:

Solution:

I
4 9
(-2.0) O P40

(0.-3)

 Area of ellipse =mab=mnx2x3=6n
Required area = Area of ellipse
—4 (Area of triangle OPQ)

1
-6 —4( —xzxs)
2
= 6m—12=06(n—2) sq. units

Question359

of<,
I



2
X

If the line y = mx + ¢ is a common tangent to the hyperbola —- % =1 and the circle x* + y2 =36, then

100
which one of the following is true?
[Sep. 05, 2020 (ID)]

Options:
A.c* =369
B.5Sm=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\ 1+m>
For common tangent,

36(1 +m?%) = 100m” - 64

=100 = 64m’ = m’ = 160_40

2l 100\ _ 164x36 _ 369
ne 36(1+ 64) - .
=4¢ =369
Question360

Let P(3, 3) be a point on the hyperbola , "—z - z—z = 1. If the normal to it at P intersects the x -axis at (9,0)
a

and e is its eccentricity, then the ordered pair (az, ez) is equal to :
[Sep. 04, 2020 (I)]

Options:

D. (9,3)
Answer: A

Solution:

Solution:

2 2
= The equation of hyperbolais = — & =1
a~ b
-+ Equation of hyperbola passes through (3,3)
111G
a b9
Equation of normal at point (3,3) is:
x—3_ y-3

1 1
~3 -=.3
2 b2

IS

- It passes through (9,0)
_ -3

1
v’

Wva—th\



b 2a

From equations (i) and (i),
2_9 2

a > b =9

2
- Eccentricity =e, then =1+ b—2 =3
a

TESEY

Question361

Let ¢, and e, be the eccentricities of the ellipse, §+ Z—z = 1(b <5) and the hyperbola, % - Z—z =1
respectively satisfying e e, = 1. If a and P are the distances between the foci of the ellipse and the foci of

the hyperbola respectively, then the ordered pair (a, B) is equal to :
[Sep. 03, 2020 (1I)]

Options:

A. (8,12)

20
B. ( = 12)

D. (8,10)
Answer: B

Solution:

Solution:

2 2
. . . x_+ y_:
Equation of ellipse is 5y 1

2
Then, e, = \/17 >

2 2
The equation of hyperbola, = + ¥ =1
16 p?

2

Then, e, = \/1+ b

16Gle2=l
5 b2 b\ _
:(elez)—l:(lfg)(lJrl—G)—l
2 2 4
Sy b by
16 25 25x16
4
R M) P

2 16-25° 25-16

ne, = \/1fi:i
! 25 5

9 5
And,ez— \/1+ - a
Distance between focii of ellipse
=o=2ae, =2(5)(¢,) =8
Distance between focii of hyperbola
=B =2ae,=2(4)(e,) = 10

-'-((1, B) = (8> 10)

Question362

A line parallel to the straight line 2x —y = 0 is tangent to the hyperbola "ZZ - 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
X

= 1 =
2y1

=>x, =4y, ... ()

Since, point (x,, y,) lie on hyperbola.
<2 y 2

LIl =

) > 0

On solving egs. (i) and (ii)
2_ 2 _2_

Yy, = 7 X = £z

2_ 32

L 2 2
X +5y1 = 7-%—5><

=6
7

Question363

For some 0 € |0, 2|, if the eccentricity of the hyperbola, X - yzseczﬂ =10 is V5 times the eccentricity of
2 y YP

the ellipse, x’sec’0 + y2 =5, then the length of the latus rectum of the ellipse, is:
[Sep. 02, 2020 (II)]

Options:
A. 26
B.\30

25
3

s
3

C.

D.

Answer: D
Solution:

Solution:
2 2 -
Hyperbola: 2=~ —Y —=1=¢ = 11+ cos?0 and Ellipse:
10 10cos’0 5cos’0

=e,= \“‘1700529 =sin0

According to the question, q, = \/§e2
=1+ cos’0 = 5sin’0 = cos’0 = %

Now length of latus rectum of ellipse
_2a°_ 10cos’0 _ 20 _ 45

b V5 3 3

Question364



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 (ID)]

Options:

A, (52 +y2)2 _ 4R2x2y2
B. (x2 +yz)s _ 4R2x2y2
C. (> +y)? = 4Rx%y

D. (< +y*)(x +y) = Rxy
Answer: B

Solution:

Solution:
As £AOB =90°

Let AB diameter and M (h, k) be foot of perpendicular, then

—h i
M, 5= * Then, equation of AB

-k = -
>hx+ky =h*+&*
2 2
Then,A( b K ,0) and B(o,
+AB is the diameter, then AB =2R
=>AB?=4R’
2 242 2 2
=>( h™+k ) +( h’+k
h k
Hence, required locus is (x* +y7)’ = 4R*x%y*

#+F)
K

) =4R?

Question365

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 (1)]
Options:

A. 8

B.6

C.9

D.4

Answer: D



Solution:

Solution:
From question, the equations of the circles are:

x2+y2*ZX*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=2xar(APC,C,)
sa=2x %xzxz)

~A =4 squnits

Question366

If a variable line, 3x + 4y — A = 0 is such that the two circles X+ y2 —2x—2y+1=0and

x>+ y2 —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(H+4(1)-r=0=2>7-1=0

Now, put x =9, y =1 in the equation of line,

39)+4(1)-A=0

Then, (7-M)Q27+4-1)<0

=>A—-7)(A-31)<0

rE(7,31) ...(D)

Condition 2: Perpendicular distance from centre on line > radius of circle.
Forx2+y2—2x—2y: 1,

=>|A-7|25

=2A>120rk=2. .. (ii)

For x®+y*—18x—2y+78 =0

R7+4-2

2z

=>A>4lorA<2l. .. (iii)

Intersection of (1),(2) and (3) gives A € [12, 21]

Question367



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 (D]

Options:
A.6
B. 137

C.\41

D. 13

Answer: C
Solution:

Solution:
The equation of circle is,

Xty —6x+8y—103=0
>(x—3)7+(y+4)°=(8\2)
C3,—4),r=8V2

= Length of side of square =2r=16

P NS
(-5. —4) ‘ (11. —4)
Q~__~“R

=P(-5,4), Q(-5,-12)

R(11,-12), S(11, 4)

= Required distance =OP

= (=5-0y+(-4-0y =25+ 16 = V4T

Question368

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 (D)]

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=0,R=0,R
PR = %\j(070)2+(1+])2=1

~ Distance between centres =1+1=2

Question369

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 (I1)]

Options:

A. a hyperbola
B. an ellipse

C. a straight line
D. a parabola
Answer: D

Solution:

Solution:

A

(0, + y/——

|' 2.l k)

\ SRR

AN SNV
M 2a P

0|

Let centre be C(h, k)

CQ=CP=r

=CQ* = CP?

(h—0)’+(k+0)* = CM > +MP?

h%+ (k+2b)* = k* + 4a°

h® + K%+ 4b” £ 4bk =k + 4a”

Then, the locus of centre C(h, k)

x> +4b* + 4by = 4a’

Hence, the above locus of the centre of circle is a parabola.

Question370

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 C is:
[Jan 10, 2019 (I)]

Options:



A.2\5
B.4

C.5

D. 57
Answer: C
Solution:

Solution:
The equation of circle X +y2 +4x — 6y = 12 can be written as (x + 2)2 +(y— 3)2 =25

LetP=(1,-1)&Q = (4, 0)

Equation of tangent at P(1, —1) to the given circle :
x(D+y(-1)+2x+1)=3(y-1)-12=0

3x—4y—-7=0...(i)

The required circle is tangent to (1) at (1,-1)

f x= 1P+ (y+ 1P +AGBx—4y—=T)=0. . . (i)

Equation (ii) passes through Q(4, 0)

=53+ 12+ M12-7)=0 50 +10=0= =2

Equation (2) becomes x> +y* — 8x+ 10y + 16 = 0 radius = |(—4)2+ (52— 16 =5

Question371

If the area of an equilateral triangle inscribed in the circle, X+ y2 +10x+12y+c=0is 273 sq. units

then c is equal to:
[Jan. 10, 2019 (ID)]

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 cos30° = 2%

Bty )
Then, area of the equilateral triangle = \{7332

But it is given that area of equilateral triangle =273
Then, 273 = ¥r2
’=36=r=6

2 2
But (7% coeff. of x) + (7% coeff. of y) - constant term =1

(=5 +(6) —c=36=c=25

Question372

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 (I)]
Options:

1 _ 1 1
ALTwTw

1 _ 1 1
B %" %

C.a,b,carein A.P

D. \/g, \/E, \/E are in A.P.
Answer: A

Solution:

Solution:

AM?=AC*-MC?
:(a+c)2*(afc)2:4ac
SAM?=XY?=4ac

=>XY =2Vac

Similarly, Y Z =2Vpa and X Z =2\p¢
Then, XZ =XY +YZ

= 2Vbe =2Vac +2Vba

1_ 1.1

a Wb

=



Question373

If the circles x* + y2 —16x—20y+ 164 = 1’ and x— 4)2 +(y— 7)2 = 36 intersect at two distinct points,
then:
[Jan. 09, 2019 (IT)]

Options:
A.r>11
B.0<r<1
C.r=11
D.I1<r<I11
Answer: D

Solution:

Solution:

Consider the equation of circles as,
X2 +y?—16x—20y + 164 =1

ie. x—8Y +(y—10°=r...()

and (x—4)* +(y-7)*=36. .. (ii)

Both the circles intersect each other at two distinct points. Distance between centres
= {8—42+(10-72=5
slr=6]<5<|r+6].. . (iii)

v fr—6/<5=>re(l,11)...(iv)
and[r+6[>5=r1€ (-, —11)U (-1, o)
From (iii) and (iv),

re(l,11)

Question374

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:

5

A3

D. 45
Answer: A

Solution:



Solution:

Let equation of circle be X+ y2 +2gx+2fy=0
As length of intercept on x axis is 1 = 2\“g27c

_1
>lgl= 3
length of intercept on y -axis = % =2{f2=¢
1
f‘ _1
= | 3
Equation of circle that passes through given points is
2,2 y_
+ ) =
Xty —x > 0

Tangent at (0,0) is,

(x=0)
v-0=( ) {(x-0)
x /(0,0)
=2x+y=0
1
Perpendicular distance from B(1, 0) on the tangent to the circle = ng
Perpendicular distance from B(O, %) on the tangent to the circle = \%
1
~+2
. . 2 5
Sum of perpendicular distance = = =,
perp: i >

Question375

The equation of a tangent to the parabola, X = 8y, which makes an angle 0 with the positive direction of
X -axis, is
[Jan. 12, 2019 (ID)]

Options:
A.y=xtan0+2cotf
B.y=xtan6—2cot0
C.x=ycot0+2tan6
D.x=ycot0—2tan0
Answer: C

Solution:

Solution:
2_
x“ =8y

Then, equation of tangent at P
_ 2
tx =y +at



>y = tx — at’

Then, slope t=tan 6 Now, y = tan 0 x — 2tan0
=cotfy=x—2tan0

x=ycot0+2tan 0

Question376

Equation of a common tangent to the parabola y2 = 4x and the hyperbola xy =2 is :
[Jan. 11, 2019 (D]

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
=mx+ —
y=mx

This line is a tangent to xy =2
x(mx+ l) =2 m’+ lx—2=0
m m
+ Tangent is common for parabola and hyperbola.
2
D= ( l) —4.m-(=2)=0
m
1
)
m
3 1 1

:*_ﬁ = —_— -
m=mgTmTT3

-~ Equation of common tangent: y = - %x -2

+8m=01+8m’=0

=22y=—-x—4=>x+2y+4=0

Question377

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.5\5
B.5(2'?
C. (10)*?
D.5
Answer: D

Solution:

Solution:
y =—4(x—a)



. % P
/(af. 0)

—1(0. -2a)

< >

Area = %(4a)(a2)=2a3

Since 2a=250=>a=5

Question378

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 (D]

Options:

1
A.<§,2,3)

B. (1,1,3)

1
C. ( L2, 0)
D. (1,1,0)
Answer: 0

Solution:

Solution:

Normal to y* = 8ax is . . . . (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’
Sd4a+2am’=c+2b+bm’ orm=0
=@a-c—-2b)=(b— Za)m2 or (X -axis is common normal always)
Since, x -axis is a common normal.

Hence all the options are correct for m = 0.

Question379

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\2
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
=4y ... ()
x=\2y+42 =0 .. (i)
Use eqn (i) in eqn (ii)
2
x—\2 L +42=0
\/EX2*4X*16\/5:0
X, +%,=2V2, x,x, =~ 16, (x, ~x,)’ =8+ 64 =72
Since, points P and Q both satisfy the equations (ii), then
X, — 2y, +4\2 =0
x, =2y, +4\2 =0
(0= %) =20y, ~y) = (x,7 %) =2y, ~y,)’
=>PQ= \)(XZ_X1)2+(YZ_Y1)2

m
- \/(xn&l)2+ L

i =3
2 =62x 2=6\3
SRR 3
Hence, length of chord = 6V3.

=1%,7x

Question380

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 (I)]

Options:
A. (5, 2V6)
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

y

Then, equation of parabola is (y — 0)2 =4x2(x-2)
:yz =8x—16
Hence, the point (8,6) does not lie on given parabola.

Question381



Equation of a common tangent to the circle, X+ y2 — 6x = 0 and the parabola, y2 =4x,is:
[Jan 09, 2019 (I)]

Options:
A.2V3y=12x+1
B. \/gy =x+3
C.2\3y=—x-12
D.V3y=3x+1
Answer: B
Solution:

Solution:
Since, the equation of tangent to parabola y* = 4x is y = mx + % ()
The line (i) is also the tangent to circle
2 2 _
X"ty —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

3m+—‘
=3 3m+ _) =9(1+m?)
\,‘1+m m
1
Sm=+
Y
Then, from equation (i): y =% ——x + V3

t 5

Hence, \3y =x + 3 is one of the required common tangent.

Question382

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 (ID)]

Options:

1
A. 31 ry

1
B. 30 5
C.32

3
D. 31 Y
Answer: A

Solution:



Solution:

Q

]
1=

v

Let the coordinates of C is (tz, 2t). Since, area of AACB
= %‘t2(6+4)—2t(9—4)+1(—36—24)
- %‘mtz—mt—éo‘ —512-t—6|
1\2_ 25
=5((t-5) -2 €
‘( 2) | [Here, te(0.3)]
For maximum area, t= %

Hence, maximum area = 125 _ 31 ‘l‘sq. units

4

Question383

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 (I1)]

Options:
A. 4
B.2\2

C. 4\

D.2

Answer: A
Solution:

Solution:

:ASBS is right angled triangle, then

( Slope of BS) x ( Slope of BS ) =1
"

>

Bil), b)

b R:—l:bzzazez....(i)
—ac ae

Since, area of ASBS =8
:%-2ae-b=8:~b2=8....(ii)

From eq "(i) a’e’ =8



2
Also, e=1- b—2
a

sa%’=a’-b’>8=a-8=2a°=16

2
Hence, required length of latus rectum = % = @
=4 units
Question384

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 (D)]

Options:
A L+ L=
45 2y2

v
%,
+
<
Il
—_

Answer: C
Solution:

Solution:

Given the equation of ellipse,

2
X

(2)?

+y2:1

»

\ 3.0

L J

\ECOSGXersinG:]
2
2 1
P( 22 0) and @(0, L
cos 0)an Q(O sme)

Let mid point be (h, k)
=1 k=1
\/Ecos 0 2sin®

As cos?0 +sin*0 = 1

=h

Locus is Ly L:1

2% 4y2

Question385

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. (—6,2V10)
B. (2V6, 5)
C. (4,\15)
D. (6, 5\2)
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=2asa=2
- Distance between the centre and foci is ae.
% OS=ae=>3=2ese= %
:b2=a2(e27 1):3.262*&2 =9-4=5
= Equation of hyperbola is

2 2

X _ Y - i

73 ()

(6, 552) does not satisfy eq (i).
£(6, 5V2) does not lie on this hyperbola.

Question386

If a hyperbola has length of its conjugate axis equal to 5 and the distance between its foci is 13, then the
eccentricity of the hyperbola is :
[Jan. 11, 2019 (ID)]

Options:

13
A5

c. B

D. 13
Answer: A
Solution:

Solution:

~ Conjugate axis =5

~ 2b=5

Distance between foci =13
2ae=13

Then, b? = 2%’ - 1)
=a>=36

La=6

13 13

=>¢c=

ac = P E

Question387

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 (II)]

Options:

A. (4\2,22)
B. (4V3,2\2)
C. (4V3,2\3)
D. (42, 2\3)
Answer: B
Solution:

Solution:

2 2
Let the ellipse be =+ L5 =1
a~ b

2
Then, % =8, 2a¢ =b and b’ = a%(1 - &%)
=a=8b"=32
Then, the equation of the ellipse
X,y
64 32
Hence, the point (4v3, 2\2) lies on the ellipse.

Question388

The equation of a tangent to the hyperbola 4x* - 5y2 = 20 parallel to the line x—y =2 is:
[Jan 10, 2019 (D)]

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?— YZ:l >a’=5b=4
The equation of tangent to the hyperbola is,

y=mx+ {a’m’— b’

=x£tV5-4=>y=x=*1

Question389

2 2 X
LetS={(x,y)ER:%— =1}

1-r

where r #+1 Then S represents:
[Jan. 10, 2019 (IT)]



Options:

A. a hyperbola whose eccentricity is 2 when0<r<1

i
B. an ellipse whose eccentricity is g, whenr>1

C. a hyperbola whose eccentricity is \/ri_], when 0 <r<1
D. an ellipse whose eccentricity is ﬁ, whenr> 1
Answer: B

Solution:

Solution:

Since, r #£1, then there are two cases, when r> 1
2 2
X _+ Y _=1(Elipse)

r—1 r+1
Then,
T 2 _2_ (=1
r—-D=@c+1H)(1-¢e)=>1 e—(r+1)
Sel= _@=-DH_ 2
r+1) (r+1)
- \/ 2
(r+1)
When0<r<1,
then
Xy =—1 (Hyperbol
T T (Hyperbola)
= 2_ 2_ -1 _ 2r
Then, (1-r)=(1+r)e"—1)=>e¢ 1+(r+1) D
_ 2r
o= \/ Tl
Question390

2

Let 0 <0 < 7. If the eccentricity of the hyperbola X _ Y =1 is greater than 2, then the length of its

2 .
cos 0 sin“0

latus rectum lies in the interval:
[Jan 09, 2019 ()]

Options:
A. (3, )
B.(3/2,2]
C.(2,3]
D.(1,3/2]
Answer: A

Solution:

Solution:
val= coszﬁ, b’ = sin’0
ande>2=e*>4=1+b°/a>>4
=1+tan’0 >4
2 T T

=sec0>4=>0¢€ ( 3 5)
Latus rectum.

2b° _ 2sin’0 _

LR= =—
a cos 6

2(sec 6 —cos 0)

d@R) _ i Ton
> 06 2(secOtan0+sin0) >0 VO € ( 3 2)



.-.min(LR):z(sec 2~ cos g) :2(2— %) =3

max(LR) tends to infinity as 6 — g

Hence, length of latus rectum lies in the interval (3, )

Question391

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 (II)]

Options:

D.

Sl

Answer: D
Solution:

Solution:

A

2P 2

Consider equation of hyperbola
2 2

X _ Y o
2 v
(4, 2) lies on hyperbola
L6 4
4 2
4
b= 2
3
b2
Since, eccentricity = | 1+ =
a

Hence, eccentricity = \/ 1+ 3= \/ 1+ 1= 2
4 3 3

Question392

If the angle of intersection at a point where the two circles with radii Scm and 12cm intersect is 90°,

then the length (in cm) of their common chord is :
[April 12,2019 (I)]

Options:

13
A. 5

120
B. F

60
C. 5



Answer: B
Solution:

Solution:

According to the diagram,

_ 35 .. _ 5
In APC,C,, tana = Eﬁsmaf 3
InAPCM, sing= PM o 3 = PM _ py; . 60
12 13 12 13
120

Hence, length of common chord (PQ) = 5

Question393

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 (ID)]

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=1{MC*+MB’

{32+4% = 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)2 +(y— 5)2 =57

Question394



If the circles x* + y2 +5Kx+2y+K =0 and 2(x2 + y2)+ 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:
S, =X +y +5Kx+2y+K =0
SZEx2+y2+Kx+ 3y- Loy
Equation of common chord is S, -S, =0
1 .
S4Kx+ L+K + ==0...
X 3 3 (i)

Equation of the line passing through the intersection points P & Q is,
4x+5y—-K =0. .. (ii)

Comparing (i) and (ii),

K L 2KEL

4 10 —-2K
=K = % and —2K = 20K + 10
S2K =-10=K = 1—15
wK = L or =) is not satisfying equation (3)

10 11
~ No value of K exists.

Question395

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 (D)]

Options:
A3
B.2\2
C.2
D.3\2
Answer: B

Solution:

Solution:
Equation of circle which touches the line y =x at (1,1) is ,(x— 1)*+ (y— 1)* + Ay —x) =0
This circle passes through (1,-3)

(1.-3)

I[,ll_ 1) V=X



20+16+A=3-1)=0
=16+M-4)=0=>L1=4

Hence, equation of circle will be.
(x—1Y+(y—1)*+4y—4x=0

Sx +y —6x+2y+2=0
~Radius =V9+1-2=2V2

Question396

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 (ID)]

Options:

A x=V1+4y,y>0
B.y=V1+2x,x>0
C.y= \/m, x>0
D.x= \/ﬁ, y=>0
Answer: B
Solution:

Solution:
Let centre of required circle is (h, k).
00 =r+r [By the diagram]

N

S{+K=1+h

2,42 2
=>h"+k"=1+h"+2h
=k>=1+2h
~locusisy=V1+2x,x=0

Question397

All the points in the set S = { 0‘%; T X E R} (i=v-1) lie on a:
[April 09, 2019 (I)]

Options:

A. straight line whose slope is 1 .
B. circle whose radius is 1 .
C. circle whose radius is \2.

D. straight line whose slope is -1 .



Answer: B
Solution:

Solution:
Letze S thenz= 41
a—1
Since, z is a complex number and let z = x+ iy

. (ati) N
Then, x +iy = = (by rationalisation)
o +1

S>x+iy= —((Xz_ D + _122(1)
o +1 o +1
Then compare both sides
2
o —1 :
X = ()
o +1
2 .
y= —2— ... (i)
o +1
Now squaring and adding equations (i) and (ii)
2_ (ozz—l)zJr 40>

@+17  (B1)?

=>x+

Question398

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 (I)]

Options:

A X+ y2 - 4x2y2 =0
B. x2+y2*2xy=0
C.x* +y2* 16x2y2 =0
D.x*+ y2 - 2x2y2 =0
Answer: A

Solution:

Solution:

Let any tangent to circle X+ y2 =1isxcos0+ysin0=1

Since, P and Q are the point of intersection on the co- ordinate axes.

Then P= ( L 0)&QE (o, L)
cos® sin 6

1 1

mid-point of PQ be M = ( Toos8 e

)=tk

_ 1 ;
=cos0 = T (i)
a1 "
sin 0 TR (ii)
Now squaring and adding equation (i) and (ii)
1 1 _
? + P =4
~locus of M is :x*+y? = 4x’y*
>h?+ Kk =40’k

Question399

The common tangent to the circles x>+ y2 =4 and x*+ y2+ 6x + 8y — 24 = 0 also passes through the
point:
[April 09, 2019 (1I)]

Options:



A. (4,2)
B. (-6,4)
C. (6,-2)
D. (-4,6)
Answer: C

Solution:

Solution:
By the diagram, d __ =Ir, -t
172

2
\L

e
N

2 2
X Ty T6x-8y-24=0

Equation of common tangent is,
S,—8,=0
6x+8y—20=0=3x+4y—-10=0
Hence (6,-2) lies on it.

Question400

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 (D]

Options:
A.320

B. 105

C. 160

D. 210
Answer: D

Solution:

Solution:

Let the chord x +y = n cuts the circle X +y2 =16 at P and Q Length of perpendicular from O on PQ

_| 0+0—n| _
‘ V12412

n

2




2
Then, length of chord PQ:Z\/42—( 1)2:2 \j 16— L
\2 2

Thus only possible values of n are 1,2,3,4,5 .
Hence, the sum of squares of lengths of chords

5x6x11 _
6

5 2
:24(16— n—):64><5—2~ 210
=3 2

Question401

If y = mx +4 is a tangent to both the parabolas, y2 =4x and x* = 2by, then b is equal to:
[April 12,2019 (ID)]

Options:

A.-32

B. -64

C.-128

D. 128

Answer: C

Solution:

Solution:

So, liney= ;l‘x+4 is also tangent to parabola

X = 2by, so solve both equations.
2 x+16
=2b| =—=
* ( )

=2x"~bx—16b=0

=>D=0

[For tangent] =b*—4 x 2 x (~16b) = 0
=>b’+32x4b=0

b=-128, b= 0 (not possible)

Question402

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 (1I)]

Options:



-3
D. ( : 1)
Answer: C

Solution:

Solution:
Tangent to the curve y = (x—2)* — 1 at any point (h, k) is. = %(y +k)=(x-2)(h-2)-1

> YKo xh-2x-2h+3

>2h-4)x—-y—4h+6-k=0
Given line, x—y—3=0
—2h-4_ 4h-6+k_

1
1 3

A
B
c <~
(h, k) x-y=3
=>h= % k=1
Question403

If the line ax +y = ¢, touches both the curves X+ y2 =1and y2 = 4\2x, then |c| is equal to
[April 09, 2019 (II)]

Options:
A.2
2
1
C. 5
D.\2
Answer: D

Solution:

Solution:
Equation of tangent on y2 =4\Dxisyt=x+ \2¢ This is also tangent on circle

2t
V1+¢
Hence, equation is ty=x+\2= [¢| =\2

22 =1+ =1

=1

Question404



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 (D)]

Options:

A. 822 -2)

B. 412 —1\2)

C. 4n(3 +\2)

D. 8n(3 —212)

Answer: D

Solution:

Solution:

The circle and parabola will have common tangent at P (1, 2).
)

N

Q\

/
/

v

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 —x,)° + (y —y,)* +AT =0
sc=x- 1P+ (-2 +AMx-y+1)=0
- circles touches x -axis.
-~ y-coordinate of centre = radius
sSc=x*+y +(A—2)x+(-A—4)y+ (A +5)=0
k+4_\/ A=2\2, [ A-4)?
2o (A22)  ( 2A22) — s
> V() () e
2
LM -dr+4
4

=A+52 02 —4h+4=4)1+20

SN -8L—16=0=A1=4=4

=L =4-4\(~A=4+47 forms bigger circle)

Hence, centre of circle (242 -2, 4—2v2) and radius =4-22
. area =mu(4—2V2)" = 8r(3 - 2\2)

Question405

If one end of a focal chord of the parabola, y2 =16x is at (1, 4), then the length of this focal chord is:
[April 09, 2019 (D)]

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= 3
Hence, the required length of focal chord

_ 1\2_ 1\2_
—a(t+ ?) _4x(2+ 5) =25

Question406

The shortest distance between the line y = x and the curve y2 =x—2is:
[April 08, 2019 (I)]

Options:

A.2

11
D. 5

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 .

¥
M

: 2

Let equation of tangent of parabola having slope 1 is,
y=m(x—2)+ a
m

Herem=1anda= %
~ equation of tangent is: y =x — %

Distance between the liney—x=0and y—x+ % =0

7
B
(P+12l 402
Question407

If the tangents on the ellipse 4x> + y2 = § at the points (1,2) and (a, b) are perpendicular to each other,
then a’ is equal to :



[April 08, 2019 ()]
Options:

A 128

B. &

D.

Sl

Answer: D
Solution:

Solution:

Since (a, b) touches the given ellipse 4x* +y* =8

42’ +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+by=8>y= %421 + f—) Since, tangents are perpendicular to each other.
—4a_ -1 _
= - 3 =>b=28a

from (1) & (2)

2 2 2
we get: @a=+ —=a"=
’ 54

17

Question408

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 (I1)]

Options:

™
—_—
A=
Al
~— ~——

9
—_—
Bl
B RN

_11
o (-4

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 H4x—5=0>x +5x—x—-5=0

=x(x+5)-1(x+5)=0

wx=1,-5

Intersection pointin 1% quadrant be (1,2) .

Now, equation of tangent to y* = 4x at (1,2) is

yx2=2(x+1)=>y=x+1

=>x-y+1=0..... (i)

Hence, ( f_t’ %) lies on (i)




Question409

If the normal to the ellipse 3+ 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 (I)]

Options:

5%
2
6T
B. =

A.

VIT
C. =

V157

D. =

Answer: A
Solution:

Solution:
Slope of tangent on the line 2x +y =4 at point P| is % Given ellipse is,

2

2

W rayi=122 24 X =

2?2 (V3
Let point P(2 cos 6, \3 sin 6)
-~ equation of tangent on the ellipse, at P is,
X Y o _
=cosb+ ==sinf=1
2 V3
>mp =— \/73 cotf
*» both the tangents are parallel =— \/2—5 cotf = %
T

Stanf=—3=>0=n— gorezzn— 3

Case-1: 0= 2—”, then point P(—l, 3) and PQ = ﬂ
3 2 2
Case-2:0= 53—“, then tangent does not pass through Q(4, 4)

Question410

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 (I1)]

Options:
A.(\V2,2)
B. (2,\2)
C.(2,2\2)
D. (1,2V2)
Answer: A
Solution:

Solution:
2 2
Let the equation of ellipse: x—2 + {7= 1
a

Given that length of minor axis is 4 i.e. a=4
Also given be =2



va’=b(1-e)=4=b"-4=b=2V)

2 2
Hence, equation of ellipse will be XT+ % =1
(2, 2) satisfies this equation.

- ellipse passes through (\5, 2)

Question411

If the line x — 2y = 12 is tangent to the ellipse "—2+ g =1 at the point (3, %9) , then the length of the

latus rectum of the ellipse is :
[April 10, 2019 (D]

Options:
A9

B. 1242
C.5

D. 83
Answer: A

Solution:

Solution:

2 2
Equation of tangentto =+ %=1 at (3, - g) is,
a b

X_ 9y
a® v’
But given equation of tangent is, x —2y = 12

3 -9 1 .
2= = — [ On comparin

a 2b0(-2) 12 ( paring)
sa’=3x12and b’ = 9212
=sa=6andb=3\3

26 _ 2x27

Therefore, latus rectum = =— =
a

Question412

The tangent and normal to the ellipse 3+ 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:

A. 34

15

B 4
c. 1o

D. &

Answer: D
Solution:

Solution:



xlesy-3m XL W
2 32

3

/\/_

Tangent on the ellipse at P is
3(2)x+ 5Qy _ 1> 3x, 5y _ 1
32 32 16 16

Now, normal at P is 32 _ ﬁ= 32_32

32) 52) 3 5
- co-ordinates of R will be ( g O)

Hence, area of APQR = —(PQ)(PR)

:1\/136 \j@__
2

Question413

If the tangent to the parabola y2 = x at a point (a, B), (p> 0) is also a tangent to the ellipse, X+ 2y2 =1,
then a is equal to:
[April 09, 2019 (ID)]

Options:
AN2-1
B.2\2 -1
C.2\2+1
D.\2+1
Answer: D
Solution:

Solution:

Let tangent to parabola at point ( Lz, - L) isy=mx+ €L and tangent to ellipse is, y = mx + \/mz+ 1
4m 2m 4m 2
Now, condition for common tangency,
1 \/ 2 1 1 21
— = + = =m + =
4m m 2 16m? m 2
2 —8+64+64
2(16)

si6m*+8m’~1=0=>m

Question414

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 (1I)]



Options:
A. 10
B.5
C.8
D.6

Answer: B
Solution:

Solution:

Given that focus is (0, 5V3)= | b|>| a]
Letb>a> 0 and foci is (0, £be)

va’ =b’ b’ > b’ =b —a’

be= b —a=>b—a>=75....()
w2b—2a=10=>b—-a=5....(ii)
From (i) and (ii)

b+a=15.... (iii)

On solving (ii) and (iii), we get
=2b=10,a=5

24’
& =5
b

Now, length of latus rectum =

— |
c>|o

Question415

Let P be the point of intersection of the common tangents to the parabola y2 = 12x and hyperbola
8x* — y2 =8.If S 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 y* = 12x is y = mx + %

Equation of tangent to

2 2
XT_ %:1 isy=mx=+ 1m’-8
-+ parabola and hyperbola have common tangent.
i=i\)‘m278 = % =m’-8
m

Put m’=u

w-8u-9=0= u'-9u+u—-9=0
2@+t Hu-9)=0
'-'u:m220:>u:m2=9:>m::t3
-~ equation of tangentis y=3x+1ory=-3x—1

~ intersection point is P (— % 0).

2
e:\/1+b—2=>e: 1+§=>e:3
a 1



-~ foci (£3,0)
s' S

(-3.0) 1 (.0
3

Question416

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, y* = 16x and xy = —4

Equation of tangent to the given parabola; y = mx + %
> This is common tangent.
So, puty =mx + % in xy =—4.

x(mx+ i)+4:0=>mx2+ ix+4:0
m m
D=0> S -lm>m'=15m=1
m
equation of common tangentis y=x+4

Question417

If a directrix of a hyperbola centred at the origin and passing through the point (4, —2V3) is 5x = 4\5

and its eccentricity is e, then :
[April 10, 2019 (D]

Options:

A 4e*-246"+27=0
B.4¢'—12¢-27=0
C.4c*-24e’+35=0
D. 4" +8¢°~35=0
Answer: C
Solution:

Solution:
« directrix of a hyperbola is:
4 a 4

s5x=453x= —= %=
X X \/g G V?



2 2 _
Now, hyperbola % - ;Lz= 1 passes through (4, —213)
a

Lo 12
3T 32 a3
a aec —a

2
['-'e2:1+ b—Z:aZez—azzbz]
a

2

a

ﬁi[‘_‘
1

3 2 2 a’
- —|=1>4e —4—3:(e—1)(—)
e2—1] 4

2
S4(4e?-7) = (- 1 ( 4e)
(4e"=T7)=(e )@
>4¢* - 24" +35=0

Question418

If 5x + 9 = 0 is the directrix of the hyperbola 16x° - 9y2 = 144, then its corresponding focus is :
[April 10, 2019 (II)]

Options:

A. (5,0)
B. (— ], 0)

5
C. ( ], o)
D. (-5,0)
Answer: D

Solution:

Solution:
16x>—9y* =144 = %— Y =

Then focus is S (~ae, 0)

St

A

(3.1 (3.0

P 2 1625 b’
a—3,b—4=>e—1+?—?|:.e—\/l+;]

~ the focus S = (3 —x g o) =(-5,0)

Question419



If the line y = mx + 73 is normal to the hyperbola %— % =1, then a value of m is:

[April 09, 2019 ()]
Options:

5

2

15
2

A.

B.

C.

S

3

Answer: C

Solution:

Solution:

2
Since, Ix+my+n =0 is a normal to X—z— y_2: 1,
a~ b
a2 B b2 _ (aZ+b2)2
B S
but it is given that mx —y + 7V3 is normal to hyperbola
2 2

then

X Y o
24 18

24 18 _ (24+18) _2
BT
Question420

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 (II)]

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 2
X Y=1....0%)

2 2
a b

L b2 2_ 2,2
e = 1+—2:>b =a‘(e"—1)

a
e=2=b*=3a". .. (i)
Equation (i) passes through (4,6) ,
16361 i

a® b
On solving (i) and (ii), we get
a=4,b"=12
2 2
Now equation of hyperbola is XT - {_2 =1

Now equation of tangent to the hyperbola at (4,6) is

Ax_ 6y _ - Y- y=
R 1=x > 1=2x-y=2



Question421

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.2V5
Answer: D
Solution:

Solution:

Given circle is:

x2+y2+2);*4y*4:0

- its centre is (-1,2) and radius is 3 units.
Let A = (x, y) be the centre of the circle C

x—1 y+2 _ -
=2=x=5and I—==2=y=2
X an y

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{g*~c=225-20=2V5

Question422

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 ( )

Equation of the perpendicular line passing through the midpoint (3,4)is x+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

V(X7 +(,— ¥, = 1237 +(3 -4 =2 units.

)x—2:x—y+l:0 e )

Question423



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 3x+y)+4=0
B.8(2x+y)+3=0
C.4(x+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= %

.. Two parabolas are y* = 3x and x> =3y

Suppose y = mx + ¢ is the common tangent.

-'-y2 =3x = (mx+ c)2 =3x=>m*’+ (2mc—3)x+ =0

As, the tangent touches at one point only

So, b2 —4ac=0

=(2mc— 3y’ —4m’c* =0

=4m’c? +9 - 12me - 4m’c* = 0
9 3 .

=c= m - m...(|)

-'-x2:3y=> x2:3(mx+c) =x"-3mx—3c=0

Again, b’ —4ac=0

=9m’ - 4(1)(~3¢) =0

=9m*=-12c . . . (i)

Form (i) and (ii)

e ;4( i)
3 3 \4m

3

>m =-1=>m=-1>c= ;—3

Hence, y=mx+c=-x— %
24x+y)+3=0

Question424

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 :

3-2-3
d= —|=\2
| =52
Also, length of the chord is 1 =4
2
= radius of C, = :\/ 1142
27t (2) d

=@+ =g

Question425

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=00orT =yy, —4(x+Xx),

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) x (8 +8) = 48 sq. Units

Question426

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. 3
2
B. 3
c 1

D.

w—

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(l —¢)= % (given)

3

2
2.9 _ .22 :

=a + 4—‘73a—ae o (i)

=a— =ac

_ 2
Length of latus rectum = - 4

-
e2 =1- b—2
a
s =1- 2 (from(ii))
a
sel=1- 2. i)

Substituting the value of ¢? in eq. (i) we get;

=a’+ %—3a:a2(1— %)
sa= 2
-~ from eq. (iii) we get;
=1- 2_,-3-1

a 9 9
se= %
Question427

The locus of the point of intersection of the lines, \2x - y+ 42k = 0 and \2kx + ky — 42 =0(kis any
non-zero real parameter) is.
[Online April 16, 2018]

Options:
A. A hyperbola with length of its transverse axis 82

B. An ellipse with length of its major axis 82

C. An ellipse whose eccentricity is \/%

D. A hyperbola whose eccentricity is \3

Answer: A
Solution:

Solution:
Here, lines are:
\/Ex—y+4\/5k:0
=>\Vx+4\V2k=y... ()
and V2kx+ky—4V2 =0 . . . (ii)
Put the value of y from (i) in (ii) we get;
=2\V0kx + 42 (K>~ 1)=0
_20-K) __ 22(1+K)
k7 K

2 2
o =) - 2) =1
( 4\/2) ( 4)
~ length of transverse axis

2a=2x4\2 =82
Hence, the locus is a hyperbola with length of its transverse axis equal to 8V2

=>x

Question428

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



£CPB =0, then a value of tan 0 is:
[2018]

Options:
A.2

B.3
4
C. 3

1
D'E

Answer: A

Solution:

Solution:
Equation of tangent at P(16, 16) is given as:
x—2y+16=0

Slope of PC(m,) =
Slope of PB(m,) =

4
3
-2

Wl

ST N I

m, —m
Hence, tan0 = [ —
1 +m, -m

2l | 1-2.2

=tan0 =2

Question429

If the tangent at (1,7) to the curve Xt = y — 6 touches the circle X+ y2 +16x+ 12y + ¢ = 0 then the value

ofcis:
[2018]

Options:
A. 185

B. &5
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)to 2x—y+5=0
should be equal to radius of the circle
=>V5=V100—¢c = c=95

-16+6+
‘ 71666 3| =ggr36-C
=5 =V100—¢ = c =95

Question430

Two sets A and B are as under :

A={(a,b)e RxR:|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.Bc A

Answer: A
Solution:

Solution:
A={(ab)eRxR:|a-5|<l,|b-5|<l}
Leta—5, =x,b-5=y
Set A contains all points inside x| < 1, |y | <l
B={(a,b) e RxR:4(a—6)+9(B—5) <36}
Set B contains all points inside or on
(X_ 1)2 + }’_2 =1

9 4

Y

M~

Ly o

0.1
X'<€ > X
Y
~(£1, £1) lies inside the ellipse.
Hence, A c B.
Question431

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. 60\3
C.36V5
D. 45V5
Answer: D
Solution:

Solution:

Here equation of hyperbola is
Xy

9 36
Now, PQ is the chord of contant

-~ Equation of PQ is:

X0 y® _,
9 36
=>y=-12
Y
x:_i=1
9 36
N
X' X
Q P
e ~

3
Y!
APQT = %XTRXPQ
v P=(3V5,-12) ~TR=3+12=15

Area of APQT = ;_ x 15 x 6V5 = 45V3sq. units

Question432

iz—2

The equation I m( o ) +1=0,z € C, z#irepresents a part of a circle having radius equal to :
[Online April 9, 2017]

Options:
A.2

B. 1
c 3
D. 1
Answer: C

Solution:

Solution:
Letz=x+y

(S5 (=)o




On solving, we get:

2 +2y —y—1=0

>x2+y?=1/2y-1/2=0
1 9

2, 2
= - 2) ==
X (y 4) 16

Question433

A line drawn through the point P(4, 7) cuts the circle X2+ 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:

P(4,7). Here, x=4,y=17
x—y=-3

. PAXPB=PT?

Also; PT = (x> +y* — (x—y)’
SPT =V16+49—9 =56
=PT2=56:PAxPB=56

Question434

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 43, then the perimeter of the quadrilateral is :
[Online April 9, 2017]

Options:
A. 12,5
B.13.2
C. 12
D. 13

Answer: C

Solution:



Solution:

Y
()

2>+ b’ —c? o
Here; cos6 = ————— and 6 =60
2ab
o_ 4+25-¢
= =1 = >
cos 60 395
=10=29-¢’
=c2=19
=¢c=19
a’+b?—¢? o
also; cosb= ————— and 6 =120
2ab
oo 1_a%+p’-19
2 2ab

=a’+b’—19=—ab
Sa’+b’+ab=19

- Area = %XZXSsin6O+ %absin120°:4\/§

53 abV3 | -~
2+ 4
2 4 3
Sab_, 5_3
2 2
ab=6
=
a2 +b2 =13
=>a=2,b=3

Perimeter = Sum of all sides =2+5+2+3=12

Question435

Let z € C, the set of complex numbers. Then the equation, 2z+3i|—|z—1i| =0 represents :
[Online April 8, 2017]

Options:
A. a circle with radius 2.

3

B. a circle with diameter 13—0.

C. an ellipse with length of major axis

w3

D. an ellipse with length of minor axis %

Answer: A
Solution:

Solution:

Letz=x+iy=2|x+i(y+3)= |x+i(y— DI
= 2y = (1Y
S HAy+3Y =X+ (y - 1)°
= 3=y’ -2y +1-4y* 24y - 36
=3x%+3y*+26y + 35 = 0 (which is a circle)

2, 2, 26 35
Sty + Zy+ 2=0
R A R AN
169 _ 35
=>r=140+ ——- =
f \/ 9 3

m=¢@=§
9 3



Question436

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+6
2

A.

B.14+5V3

47+ 10V6

C. 3

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—5/20+(y—-1/2Y=3/2

on circle [QE (5/2+\mCOSQ, %wmsmo)] = PQ*= ( %+McosQ)2+( §+x/msinQ)z
= PQZI 2—25+ %-FSM(COSQ-FsinQ)

=14+5V3,/2(cos Q +sin Q)

~ Maximum value of PQ2

= 14+5V3,/2 x\2 = 14+5V3

Question437

If two parallel chords of a circle, having diameter 4 units, lie on the opposite sides of the centre and

subtend angles cos ' ( %) and sec_1(7) at the centre respectively, then the distance between these chords,

is :
[Online April 8, 2017]
Options:
4
A. \/—7
8
B. \/_7

8
C =

16
D. -

Answer: B

Solution:



Solution:

Since cos20=1/7 = 2cos’Q—1=1/7
= 2c0s°0=8/7
= cos0=4/7
2 4
> 0= -
Ccos 7

> cos’p= 2

V7

Also, seczq) =7= L

=17

2c052q>—1
=c0s2cp*1= l=2cosch= §=cosq)= l_
7 7 \7
4 4 8
PP,=rcos@+rcosp= —=+ == =
" MR

Question438

If y = mx + ¢ 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 2V3
B.8\3
C.10V3
D. 163
Answer: C
Solution:

Solution:

c=-29m-9m’>a=2

Given (at’ —a)* + 42t = 64

= (at*+1)=8

> P+1=4

= =3

= t=13

. c=2at@2+)=23
lc| =10V3

Question439

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 D +1



B.2(3+2V2)
C.2(\2+1)
D.3+2\2
Answer: C
Solution:

Solution:
_‘r

Tangentto x* +y* =4 is
y=mx£2V]+m’

AISO,X2:4y
)(2:4m)(-%—§§\“1+1-1~12 Orxz:4mx—8\}1-¢—m2
ForD=0
we have; 16m>+4.8{1+m’ =0
:>m2+2\f1+m2:0
> m*==2{14+m’ = m*=4+4m’
> m'-4m*-4=0

2_ 4£N16+16
>m" = —
=>m’= 4£40

2

$m2:2+2\5

Question440

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

2
B.\/—g

6]
2

3
D. T

Answer: C
Solution:

Solution:
Centre at (0,0)
XLy

a® b

at point (4,-1)
10, 1_,
a? b



>16b*+a’=a’b* . ... (i)
at point (-2,2)

L

a’ b

=4b%+4a’=a%% . . . . (ii)
=16b> +a’ = 4a° +4b°
From equations (1) and (ii)
=3a’ = 12b° = a’ = 4b°

b2 =a%(1-¢?)

Question441

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:
A8

B. 32

C. 80

D. 40
Answer: D

Solution:

Solution:
e=3/5&2ae=6=>a=>5
wb = az(l - e2)
=b>=25(1-9/25)
A

\J

]

=>b=4
-~ area of required quadrilateral
=4(1/2ab)=2ab=40

Question442

The locus of the point of intersection of the straight lines, tx —2y —3t=10
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;

yo 6t Bt g 3t+3
20-2 -1 -1

Putt=tan0

~x=-3sec20

2y =3(—tan20)

+sec?20 — tan’20 = 1
2 2
X _ ¥ -
9 9/4
which represents a hyperbola

=9 &b =9/4

MT -A)=6;&=1+ %:H JT:>e: %
Question443

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. (—\2,—\3)
B. (3¥2,2V3)
C.(2¥2,3¥3)
D. (\3,\2)

Answer: C
Solution:

Solution:
2 2

Equation of hyperbolais 5~ =1

a b

22 4

fociis (£2,0) > ae=+2 => a’e
Since b* = az(e2 -1)
b =alel—al ~al+bi=4.... ()
Hyperbola passes through (V2, V3)
A2 30 )

a’ b

2_— 31 [from (i)
4-b" b
=b'+b*—12=0
>0 -3)(b*+4)=0

=b’=3
b2 =—4 (Not possible)
Forb*=3

) 2 yz

e A A

>a T~ 3
Equation of tangent is
Vx_ By,

1 3

Clearly (2V2, 3\3) satisfies it.




Question444

The radius of a circle, having minimum area, which touches the curvey =4 — x* and the lines, y = | x| is

i2017]

Options:

A 4(2+1)
B.2(\2 +1)
C.2(\2-1)
D.4(\2 - 1)

E. None of above
Answer: E
Solution:

Solution:
(Let the equation of circle be

X+ (y-ki=r

It touches x—y=0

r Y
——
-

v

0-k
> —| =1
‘ Wz‘
k=12

~ Equation of circle becomes
2
iyl = K

It touches y =4 — x* as well
-~ Solving the two equations
2
= 4—y+(y—k)2: kE
2 K
= 1y —yQk+1)+ 7+4=0

It will give equal roots ~D =0
2
= (2k+1)2:4( 1‘7+4)

= 2k +4k-15=0

_ —2+34
> k= 5=
k2034
2 2\2

Which is not matching with any of the option given here.

Question445



XZ
27
origin, then the minimum area (in sq. units) of the triangle OAB is:

[Online April 9, 2016]

If the tangent at a point on the ellipse - + y; =1 meets the coordinate axes at A and B, and O is the

Options:
A.3\3

9
B. 3
C.9

9
D. \/—5
Answer: C
Solution:

Solution:
Equation of tangent to ellipse

X cos®+ Lsind=1

27 V3
Area bounded b&/ line and co-ordinate axis
_1 V271 3 _ 9

2 CosB sin® sin28
A= will be minimum when sin26 =1
A . =9
min

Question446

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:

2

Answer: A
Solution:

Solution:

2
2D _g and 2b= L(2ac)
a 2

S4b’=a%’ > 4a2(e2 1= a’e?

=3’=4¢= 2

3

Question447

2 2
A hyperbola whose transverse axis is along the major axis of the conic, 3+ % =4 and has vertices at

3

the foci of this conic. If the eccentricity of the hyperbola is 3, then which of the following points does



NOT lie on it?
[Online April 10, 2016]

Options:
A. (V5,2\2)
B. (0,2)
C.(5,2V3)
D. (Y10, 2V3)
Answer: C
Solution:

Solution:

Foci (0,2) & (0, —2)
So, transverse axis of hyperbola =2b=4=b=2

a’= 12(e2— 1)
2 9
= =4( —71)
a 3
=a’=5
~ It's equation is
2 2
X_ Y -
5 4

The point (5, 2\3) does not satisfy the above equation.

Question448

Let a and b respectively be the semi transverse and semi conjugate axes of a hyperbola whose
eccentricity satisfies the equation 9¢’—18e+5=0.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)
a a 9, . .
= S = == Z(directrix
x=35 57 5 )

(@) & (b)=>a>=9(a)
@=@=3

b =a’’—1)=2b> =16
a’=b’=9-16=—-7

(a)

(b)

Question449



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:
A5

B. 10
C.5\2
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.
0A =52

Also AB = 5(+AB = radius of the given circle)

Using pythagoras theorem in AOAB

r=5V3

Question450

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

x—y=1 and 2x+y=3 is ( %, %)

1y 4
Slope of OP = 3 :—3:4
4, 1
3 3
Slope of tangent =— %
Equation of tangenty + 1 =— zl_l(x -1)



4y+4=—x+1
x+4y+3=0

(1.-1)P

Question451

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:

Solution:
v
r'y

=B (0. 2)
X = » X
O
'r
Y
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 = % =-1

+ EF LAB
Slope of EF =1
Equation of 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




Question452

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 = X42y-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+2¢

It passes through C(0, —6)
£+2+3=0=t=—1

—

POL. 41)

d

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) = (22)
:>x2+y2—4x+8y+ 12=0

Question453

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 t12 is @
[Online April 10, 2016]

Options:
A. 8

B.4

C.6

D.2
Answer: A

Solution:

Solution:



2, 4 2 4
t+—22\jt-—=4
2 2

Minimum value of tl2 =8

Question454

Locus of the image of the point (2,3) in the line 2x—3y+4)+k(x—-2y+3)=0,k€ 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:

Solution:

Intersection point of 2x —3y+4=0and x—2y+3=0is (1,2)
A(2,3)

P

(1,2)

B(c, B)

Let image of A(2, 3) is B(a, B)

Since, P is the fixed point for given family of lines So, PB =PA
(@—12+PB-2=2-1+3-27

(a- 1> +P-2P=1+1=2

=1+ (y=2°=(\2)’

Compare with

(x—a)z-%—(y—b)2 =

Therefore, given locus is a circle with centre (1,2) and radius 3.

Question455

The number of common tangents to the circles X+ y2 —4x—6x—12=0and x*+ y2 +6x+18y+26=0,
is:
[2015]

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

Answer: A



Solution:

Solution:

X +y —4x—6y-12=0... ()
Centre, C, =(2,3)

Radius, r, = 5 units
X+y?+6x+18y+26=0. . . (i)
Centre, C,=(-3,-9)

Radius, r, = 8 units

C,C,= 1(2+37+(3+9) = 13 units
r+r,=5+8=13

~C,C, =1 +1,

Therefore there are three common tangents.

Question456

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:

AP +y —2x—2y-14=0
B.x*+y*—2x-2y-2=0
C. x2+y2—2x—2y+2:0

D.x*+y*—2x—-2y-7=0

Answer: A

Solution:

Solution:

Hint: Note that for an equilateral triangle, circumcentre and incentre coincide. So, circumcentre is (1, 1). Find the inradius. Use this and the figure to
get the expression sin 30" = % = % 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 side is 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.

The shown angle is 30°.

R

30

Now, the inradius, r is the distance of (1, 1) from the line 3x +4y+3 =0
3-1+4-1+3

132+ 42

So, inradius, r =

Now, sin30°= ~= L
sin R
sin 30° =

o —
S}
L NN

R=4



Hence, the circumradius, R = 4 units.
Now, we know that general equation of circle is: X+ y2 +2gx +2fy + ¢ = 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:
X4y —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.

Question457

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’i

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)

Now, eqgn of circle is
(h+1)*+22=1’

=2h+5=0
-3
h 2

From the figure, it is clear that AB is the chord along x -axis

ZAB=2(AM)=2 \/Ezz( %) =3

Question458

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.3V3
C.3\2



D.4\3

Answer: A
Solution:

Solution:

A4
sin 0
4
cos 6

Area =OP x OB =

6 _ 32
sinfcos® sin20
least value sin20=1; 8 =45°

So,h= —% -4V

sin45°
p} 0. 1)
rd S
s N
/7 \
’ \
\)
4
0
Question459

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 X2 +y +3x+9y=0
B.x’+y +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)

%)+ (-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

Question460

The largest value of r for which the region represented by the set {® € C | ® —4 —i | <r} is contained in
the region represented by the set (z € ¢/| z—1 | <z +i|), is equal to:



[Online April 10, 2015]
Options:
5
A V2
B.2\2
3
C. 5\2

D.\17

Answer: A
Solution:

Solution:
Radius
4+1 5 5
CP=21_-=2L=2\)
7w 2?
Ya

c@.1)

(0.0)

(0.-1

Question461

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:

A. y2 =2x

Answer: B
Solution:

Solution:
Let P(h, k) divides OQ in the ratio 1: 3

Let any point Q on x* = 8y is (4t, 2t%)



34 Q (4t.20)

Then by section formula
2
= k= % andh=t

> 2k=h’
Required locus of P is x* = 2y

Question462

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 R is :
[Online April 11, 2015]

Options:

2 _
A. 3y =-2x
B. 3y2 =2x

2 _
C.9y" =4x

2 _
D.9y" =—4x
Answer: D
Solution:
Solution:
Let P(fatlz, 2at)), Q(fatlz, —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

k:_

Question463

The area (in sq. units) of the quadrilateral formed by the tangents at the end points of the latera recta
to the ellipse

X2 yZ .
3+ ?—l,ls.

[2015]

Options:



Answer: B
Solution:

Solution:

The end point of latus rectum of ellipse
2 2 2
x—z + Z—zz 1 in first quadrant is (ae, %) and the tangent at this point intersects x -axis at ( 2, 0) and y -axis at (0, a).

a
X2 2
The given ellipseis 5+ y? =1
Then 2% = 9, b’=5
5_2

—41-2=2
e 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)]

Area of AOAB = %xgx:;: 27

2 4
Y

By symmetry area of quadrilateral

=4x(Area AOAB) =4x % =27 sq. units

Question464

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:

22 -1
2

B.\2-1

A.

\2-1
2

Answer: B

Solution:

Solution:

Focus of an ellipse is given as (tae, 0) Distance between them = 2ae
2

According to the question, 2ae = %

s2a%e=b>=a’(1-¢%)
s2e=1-e¥s(e+1)P=2e=\2-1

Question465



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.(VE;VE)
B.(%?JG)

c(%ﬁ?,g)
D. (V13,0)
Answer: C
Solution:

Solution:
Equation of hyperbola is
2 2

X_y:l

4 9
Its Foci = (+V13,0) e = \/%—3
If e, be the eccentricity of the ellipse, then
ex YB3 _ 1. 1
AR
Equation of ellipse is
LS
2 b2
Since ellipse passes through the foci (+V13, 0) of the hyperbola, therefore

=13

Now \a?—b’ =ae,
~13-b’=1

sbh2 =12

Hence, equation of ellipse is

2 2
X,y
13 12

|2

Now putting the coordinate of the point ( 13 \/73) in the equation of the ellipse, we get
13, 3 _,

4x13 4x12
1 1 s
4+ - =

= 2t 16 1, which is not true,

4

Question466

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:
A.

1
2

B.

ISP



Answer: B
Solution:

Solution:

Equation of circle

C=(x—1 +@Fy-1)’=1

Radius of T = | y| T touches C externally therefore,

Distance between the centres = sum of their radii
T

SV(0-172+(y-1)72=1+y|

= (0D +(y- D =(1+]y)

= Lty +1-2y=1+y'+2]y|2|y| =1-2y

Ify>0then2y=1-2y=>y= i

If y<0then —2y=1-2y = 0= 1 (not possible)

. y:Z

Question467

The equation of circle described on the chord 3x +y +5 = 0 of the circle X+ y2 =16 as diameter is:
[Online April 19, 2014]

Options:

A X +y +3x+y—11=0
2,.2 _
B.x"+y +3x+y+1=0
C.x*+y +3x+y—2=0
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 +03x+y+5)=0

=S +Hy?+BMx+ Wy + 50— 16=0

_( 3k o
Centre C = ( 3 )
If line AB is the diameter of circle (1), then

=30 =X\ .
C( —_, —) will lie on line AB.
27 2

i.e.3( 7737‘)+( %)‘FSZO

=>- 9>”27>‘+5:0:>x:1

Hence, required eqn of circle is
X2+y2+3x+y+57 16=0
=>x2+y2+3x+y—ll =0

Question468



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, x2+y2= 16 orx2+y2=42

radius of circle r, = 4, centre C,(0, 0)

we have, X’ +y* =2y =0

>+ -2yt )-1=00rxX’+(y—1)y>=1°
Radius 1, centre C,(0, 1)

IC,C)l=1

[r,—r1|=[4-1] =3

IC,Cyl <[ty —1]

Question469

The set of all real values of A for which exactly two common tangents can be drawn to the circles
x> +y’ —4x—4y+6 =0 and x* +y*> — 10x — 10y + 1. = 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

X +y?—10x— 10y +1=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=V18
r,=V50-1,1,=V2

For exactly two common tangents we have
15, <CC <t

=2V50—r-V2 <32 <V50-r+2
=>V50— 1 —V2 <3V2 or 3v2 <V50— % +V2
=v50—2 <42 or 242 <\50—»
=50-A<320r8<50—-2

=>A>180orA <42
Required interval is (18,42)




Question470

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:

Ya

The equation of circle is

x2+y2—6x— 10y +P=0... (i)

(x=3)"+(y=5=(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- 17 +(5-47]<V34-p

=5<34-K

=P <29 ...(iv)

Now all the conditions (ii), (iii) and (iv) are satisfied if 25 <P <29 which is required value of P.

> X

Question471

Let a and be any two numbers satisfying L + # = .
a

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 =2
B. a hyperbola with each semi-axis =2
C. acircle 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 2+ ¥ =1is (x, >y,
a b
Hence, perpendicular distance of the variable line
%w % = 1 from the point O(0, 0) = OA
= 4-x24y2 [l 11
NI 2 o 4
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 =1 s lies on a circle with radius =2
a

(el

Question472

The slope of the line touching both the parabolas y2 =4x and x* = —32yis
[2014]

Options:
A.

1
8

B. 2

N —

D.

[\SJO8}

E.

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’ ..... (ii)
(i) and (ii) are identical

m
ALTERNATIVEMETHOD:
Let tangent to y2 =4x be y=mx+ #
Since this is also tangent to X' = —32y
L2 1
. X 32 ( mx + p~ )

>x2+32mx+ 32 =0
m

Now, D=0
(32)2—4( 2):0
m
3 4

-4 =1

Question473

A chord is drawn through the focus of the parabola y2 = 6x such that its distance from the vertex of this
5
DR

parabola is then its slope can be:



[Online April 19, 2014]
Options:

5

2

3

2

A.

Se

D.

i

Answer: A
Solution:

Solution:
Equation of parabola, y* = 6x

:>y2 =4x %x

~ Focus = ( %,0)

Let equation of chord passing through focus be
ax+by+c=0 ...(1)

Since chord is passing through ( % 0)

s~ Putx= %,y:O in eqn (1), we get %a+c=0
=>c=-— %a...(2)
distance of chord from origin is \/2—5 \/75
_| a(0)+b0)+c _ c
N“a2+b2 Ya%+ b
5. ¢
4 242
sa’+b = %cz
Putting value of ¢ from (2), we get
2, 2= 4,92
a“+b 5X 4a
b2 = %a27a2= 45_1a2
a_5a_,\5
b2 4 b 2
Slope of chord, 9¥ = — 9:7( ﬂ) =7F 5
dx b 2 2
Question474

Two tangents are drawn from a point (-2,-1) to the curve, y2 = 4x. If a is the angle between them, then

[tan a| 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 =4 x 1 x (=2)

:>tan2a =9

Stano =43

= |tana| =3

Question475

Let L, be the length of the common chord of the curves X+ y2 =9 and y2 = 8%, 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

t—‘|t_‘

D.

Answer: C
Solution:

Solution:

3 bl 3
x-+y =3"

We have x2+(8x)=9

X +9x—x-9=0

x(x+9)—-1x+9)=0

x+9x—-1)=0

x=-9,1 -

forx=1,y=+2\2x =+2\2

L, = Length of AB = {(2¥72 +2\2)° + (1 - 1)’ =4\
L, = Length of latus rectum =4a=4x2=38

L <L,

Question476

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 (CHy?)YP=6x+2y°



B. (x2 + yz)2 =6x"— 2y2
C. (x*—y)? = 6x> +2y*
D. (x2 - yz)2 =6x"— 2y2
Answer: A

Solution:

Solution:

Given equation of ellipse can be written as

2 2
X4 ¥
6 2
>a’=6,b"=2
Now, equation of any variable tangent is

y=mx=* \)‘azm2+b2 (i)

where m is slope of the tangent

So, equation of perpendicular line drawn from centre to tangent is
y= EX R ()]

Eliminating m, we get

(x4 + y4 + 2x2y2) =a’x*+ b2y2

= (XZ + y2)2 _ aZXZ + b2y2

> (t+y)=6x"+2y

Questiond77

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

|5

C. a circle of radius %

D. a circle of radius %31

Answer: B
Solution:

Solution:
Let point A(a, 0) is on x -axis and B(0, b) is on y -axis.

>»X
A(a. 0)
Let P(h, k) divides AB in the ratio 1: 2 . So, by section formula
h= 200+ 1(a) _ a
1+2 3
k= 2B +10) _ 2b

3 3



>a=3handb= %

Now, a>+b*> =12

=0h’ + "Tkzzl2
h? K

= + —=
(5)° (&)

2 B
Nowe:\/l— (e :\/1_l:§
9 42 4 2

Thus, required locus of P is an ellipse with eccentricity \/75

Question478

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:
A.

1
2

B.

N

o
:)ﬁl_

1
D. 2
Answer: A
Solution:

Solution:
2 2
Let &+ & =1 be the equation of ellipse.
a b
Given that F B and F ,B are perpendicular to each other. Slope of F Bx slope of F ;B = -1

(S5) ()~

B (0.5)

(-a. 0) | (—ae. 0) |[Fxae. 0) | (a.0)

(0.-5)

N —

No common tangents for these two circles.



Question479

2
X

The tangent at an extremity (in the first quadrant) of latus rectum of the hyperbola 7 — y?z =1, meet x -

axis and y-axis at A and B respectively. Then (OA)2 - (OB)Z, where O is the origin, equals:
[Online April 19, 2014]

Options:

Answer: A
Solution:

Solution:

XZ yZ
Given =-—- =1

4 5
sa’=4,b"=5

o \j a2t+b’ _ \/ 4+5_3
2 5 2

35 5
L=(2x3 3)=(3 3
(Xz’z)(’z)

Equation of tangent at (x, y,) is
XXl _ yy]

iy LA
a’ b2

Here x, =3,y, =

S Yoo
)

Y
+ L=
)

WIR[X ln

x -intercept of the tangent, OA = %

y -intercept of the tangent, OB =-2
16 20
OA*-0B*= 2-g4=-2)
9 9

Question480

Let P(3sec0, 2 tan 0) and Q(3 sec ¢, 2 tan @) where 0 + @ = 7, be two distinct points on the hyperbola
"32 - 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 % — :7: 1

az
2X b2 X2 2
At point (x,,y,) is &%+ 2¥ =4’ +b’ therefore equation of normal to the hyperbola X — ¥
N 3 2
=1 at point P(3sec6, 2 tan 6) is
3? 2? 252
X 4 =Y 3242

3secH 2tan6

:>3xcose+2yc0t9:32+22....(1) ,

Similarly, Equation of normal to the hyperbola % — ¥
3

N

at point Q(3 sec ¢, 2 tan @) is
3% i 22y —32492
3secep 2tan@
=>3xcosq>+2ycotg0:32+22 . (2)
Given0+¢ = g =>0¢= g— 0 and these passes through (h, k)
~ From eq. (2)
3xcos( g—e) +2ycot( 72—t—9) =3%+2?

= 3hsin0+2ktan0=32+22....(3)

and 3hcos 0+ 2kcot0=32+2%....(4)
Comparing equation (3) & (4), we get
3hcos 0+ 2kcot® =3hsin0+2ktan 6
3hcos0—3hsin® =2ktan 6 — 2k cot 6

3h(cos 8 —sin 0) = 2k(tan 6 — cot 6)

3h(cos 6 — sin 0) = 2k (sin O — cos 0)(sin O + cos 0)

sin 0 cos O
or, 3h= 72k(.sin 0+ cos 0)
sin 0 cos 0
Now, putting the value of equation (5) in eq. (3) 721‘(51;3 g:(?ssee) SN0 | ol tan = 32+22

=2ktan0—2k +2ktan 0 =13
-13
-2k=13=>k= —
2

Hence, ordinate of point of intersection of normals at P and Q is _713

Question481

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.\2
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° on the circumference of the first circle, then the

radius of the arc =2 xsin60° = 2x g =3

Question482

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— ())2 +iy=0

N

M
N

A 4

As it passes through (1,-2) . Putx=1,y=-2
=>(1-3)+ (-2 +AM-2)=0

= A=4

. equation of circle is (x—3)*+y*~8 =0

Now, from the options (5,-2) satisfies equation of circle.

Question483

Statement 1: The only circle having radius V10 and a diameter along line 2x +y=1S5is
x2+y2—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 is false; Statement 2 is 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.

Question484

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:
Y4

e

I

I
\ |
¢ I
O 3
v
X +y*—6x—8y+(25—-2a%)=0
Radius =4={9+16+(25-2a%
>a=+4

wrs

Question485

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:
A5
B.2V5
C. 4

D. 57



Answer: A

Solution:
Solution:
Let A be the centre of given circle and B be the centre of circle C.
D4.0)
C

Xy +ax—6y-12=0
~A=(-2,3)and B=(g, f)
Now, from the figure, we have

—22+g =1and % =—1 (By mid point formula)

=g=4andf=-5

Question486

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= a’

D. x2+y27\/§ay =a’
Answer: A

Solution:

Solution:
LetC=(x,y)
Now, CA>=CB?= AB?
:>(x+a)2-%—y2 = (X—a)2+y2 = (2a)2
$x2+2ax+a2+y2 = 4a°
and x* —2ax +a’ + y2 =4a°
From (i) and (i), x=0and y = +\3a
Since point C(x, y) lies above the x -axis and a> 0, hencey = \3a . C= (0, \/Ea)
Let the equation of circumcircle be x> +y>+2gx +2fy +C =0
Since points A(—a, 0), B(a, 0) and C(0, \/§a) lie on the circle,
therefore a — 2ga+C=0

a’+2ga+C =0 and 3a’ +2v3af +C = 0 From (iii), (iv), and (v) g=0,c=—a’, f =— &

&

Hence equation of the circumcircle is X+ y2 - %y —a*=0

=S +y?

_ 2\/§ay_a2:0

=3x%+3y* — 2\3ay = 32>

Question487



If each of the lines 5x + 8y = 13 and 4x —y = 3 contains a diameter of the circle
x> +y'—2@*-7a+11)x—2(@* - 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 & (-, 1)
D.a=5andb € (—x, 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)
cat—Tatll=12a=25

anda’-6a+6=1=a=1,5

From both (i) and (ii), a=5

Now on replacing each of (a2 —7a+11) and (a276a+ 6) by 1, the equation of the given circle is
X +y —2x—2y+b’ +1=0

S (=17 +b’ =1

=b’ = 1-[(x= 1)+ (y=1)]

“bE (-, 1)

Question488

Given : A circle, 2x0 + 2y2 =5 and a parabola, y2 = 45x.

Statement-1 : An equation of a common tangent to these curves is y = x + 5.

Statement-2 : If the line, y = mx + jn—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 is false; Statement-2 is true.

Answer: B
Solution:

Solution:
Let common tangent be

y=mx+ ﬁ
m

Since, perpendicular distance from centre of the circle to the common tangent is equal to radius of the circle,

V5
m \} 5
\4“ 1+ m2 2
On squaring both the side, we get
m*(1+m?) =2
> m*+m’-2=0
= (m*+2)m’-1)=0
= m=z1 (+m’#-2)
y=+(x+ \5), both statements are correct as m = +1 satisfies the given equation of statement- 2 .




Question489

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)

Question490

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 — ﬁ(m # 0) is tangent to the parabola, y2 = —2x at the point (
[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 is 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 + % is always a tangent to the parabola y2 = 4ax for any value of m.
The co-ordinates of point of contact ( %, @)

m m
Now, required radius =OB=V9 + 16 = \25=5

Question491

(S}

1
m?? m)°

The equation of the circle passing through the foci of the ellipse T, + %2 =1, and having centre at (0,3) is

[2013]
Options:
A X +y —6y-7=0

B.x’+y*—6y+7=0



C.x*+y* —6y—-5=0
D.x*+y* =6y +5=0
Answer: A
Solution:

Solution:

From the given equation of ellipse, we have
2

16

a=4,b=3,e= \/1—

=e=

\7
vy

Now, radius of this circle =a”= 16
= Focii = V7, 0)

Now equation of circle is
(x—0)*+(y—3)*=16
x2+y2—6y—7:0

Question492

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:

8 9
D.(g,g)

Answer: C
Solution:

Solution:

Given ellipse is 4x> +9y* = 36

2 2
>X Y=

9 4
Normal at the point is parallel to the line
4x—-2y—5=0
Slope of normal =2
Slope of tangent = _71

X2 2

Point of contact to ellipse S5+ y_2 =1
a

[ox

2

and line is ( _am ‘ b )
Va?m*+b®  Va’m’+b>
Now, a’= 9, b’ =4

Point = ( %9 %)



Question493

Let the equations of two ellipses be

E,: 5+ %=1andE,: %+ 5=1

If the product of their eccentricities is %, then the length of the minor axis of ellipse E , is :
:[Online April 22, 2013]

Options:

A8

B.9

C.4

D.2

Answer: C
Solution:

Solution:

Given equations of ellipses
2 2
E:%X+Y¥=

32

2 1
=e, = \j1*§=@
2

2
X y —
andE,: E+§_l

_ 1—b2:\/16—b2
=4 \/ 6 1

. _ 1
Also, given e, x e, = 5
1 \jm—bz 1 P
— =116-b"=12
= 3x 7 2: 6—b
= b’=4

=~ Length of minor axis of
E,=2b=2x2=4

Question494

Equation of the line passing through the points of intersection of the parabola Xt = 8y and the ellipse
X; + y2 =1is:

[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),
%+y2: 1=y=-3,

I W=

—24, which is not possible.

Wheny = %,thenx:i ¥

When y=-3, then X2

Point of intersection are

(& 1) and (,& 1)

373 373
Required equation of the line,

y= 31=0=3y-1=0

Question495

A common tangent to the conics X = 6y and 2x* - 4y2 =9is:
[Online April 25, 2013]

Options:

A x—y

D.x—-y=1
Answer: A

Solution:

Solution:
X*=6y=0....()
20 —4y* =9 ... (i)
Consider the line,
3
X=y= S (iii)
On solving (i) and (iii), we get only

x=3,y= %

—_

Hence (3, %) is the point of contact of conic (i), and line(iii)

W

On solving (ii) and (iii), we getonly x =3,y =

is also the point of contact of conic (ii) and line(iii).

N w2

Hence (3,

Hence line (

ii) is the common tangent to both the given conics.

Question496

A tangent to the hyperbola %2— y; =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 _
A S+ 5=1
X y

2 4 _
B. 5-5=1
X y

2 4 _
C. 5+ 5=1
X y



Answer: D
Solution:

Solution:
Equation of the tangent at the point °0 ' is
xsecO  ytanf _,

a b
=P =(acos0, 0) and Q= (0, —bcot0)
LetR be (h, k) > h=acos0,k=-bcot0

k_ b _ g —bh _h
:H asine:sme K and cos 6 a
By squaring and adding,
2,2 2
a’k” a
AY
D
€ >
P (0] X
A 4
2 2 2 2
:>b—2+1:a—2:> a_2_b_2:1
k h h &k

2 2
Now, given eq " of hyperbola is XZf % =1

sal=4,b"=2
~ Rlieson i—z— 572:1 i.e., %— %:1
Question497

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:

D. 2
Answer: A
Solution:

Solution:
Since, circle touches , the x-axis at (1, 0). So, let centreof the circle be (1, h)



%

(.l.h) (2.3)
‘T /=

A(L0)

X

Given that circle passes through the point B(2, 3)
~ CA=CB (radius)= CA’=CB?
= (1-1%+{h-0Y=(1-2)+(h-3)>
= h’=1+h’+9-6h
10_5

= h= =
6 3
10

~ Length of the diameter = 3

Question498

The number of common tangents of the circles given by X+ y2 -8 —-2y+1=0and X+ y2 +6x+8y=10

is
[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 x> +y* +6x+8y =0
Their centres and radius are
C,(4, 1,1, =V16=4
Cy(-3,-4),1,=V25 =5

Now, C,C, = V4925 =74
r—r,=-1Lr+r,=9

Since, r,—1,<C,C,<r +1,

~ Number of common tangents =2

Question499

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*+y*+3x=0

Centre, B= (— % 0)

Radius = %units.

X' X

Line :y=mx+1
y-intercept of the line =1

“A=(0,1)
Slope of line, m=tan 6 = 8—/];
_1_2
>m= E_ 3
2
=3m-2=0
Question500

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)

1
C. ( L o)
D. (3,0)
Answer: A

Solution:

Solution:
Let P(1, 0) and Q(-1, 0), A(x, y)
AP _ BP_ CP_ 1

=4(AP)’ = AQ”

24— 17 +y] = (x+ )7 +y?

S4C+1-2x) 4y = XA+ 1+ 2x+y?

=3x%+3y’ —8x—2x+4-1=0

=3x%+3y*~10x+3 =0

=>x2+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) = ( 5, 0)

3

Question501

The equation of the circle passing through the point (1,2) and through the points of intersection of
x> +y’ —4x -6y —21 = 0 and 3x + 4y + 5 = 0 is given by
[Online May 7, 2012]

Options:

A X2y +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
X4y +2x+2y—11=0

Now, x> +y* —4x—6y—21=0 .....(>I)
X+y?+2x+2y—11=0

3x+4y+5=0

From (i) and (iii),

K+ (- ?)2—4;4—6(— 3":5) ~21=0
=16x7+9x” +30x +25 — 64x + 72x + 120—336 =0

2
= 25x>+38x— 191 = 0 From (ii) and (i), X'+ (— %) +2x+2(— 3"4—”) ~11=0



=16x7+9x> +30x +25+32x —24x — 40— 176 = 0

=252 +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

2+yl-dr-6y-21=0
Hence equation(ii) i.e.
X +y2 +2x+2y—11=0 is the equation of required circle.

Question502

2 2
The normal at (2, %) to the ellipse, {;+ % =1 touches a parabola, whose equation is

16
[Online May 26, 2012]
Options:
A.y*=-104x
B.y? = 14x
C. y2 =26x
D.y*=-14x
Answer: A

Solution:

Solution:
X2 y2
Elli is —+ L=
ipse is T
Now, equation of normal at (2, 3/2) is
Tox 3y _6-
2 3/2 16-3
= 8x—2y=13
= y=4x— =
y=aX P

Lety=4x— ? touches a parabola

y2 =4ax
We know, a straight line y = mx + ¢ touches a parabola y2 = 4ax
ifa—mc=0

“am@- g) —0=a=-26

Hence, required equation of parabola is y2 =4(-26)x =—104x

Question503

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:



1
B. i
C. 4
1
D. 2
Answer: A
Solution:
Solution:
Point P is (4,-2) and PQ_Lx -axis So, Q = (4, 2)
VL Y
send
TN
Q
/ Normal
3 > X
P
4.-2)
v

Equation of tangent at (4,2) is
1

yy] = E(x + X])

52y = %(x+2) Sdy=x+2

x, 1
o>V= =+ =
Y= 372

So, slope of tangent =

A=

-~ Slope of normal =—-4

Question504

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 is 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

Question505



If P, and P, are two points on the ellipse X; + 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. V10

Answer: D
Solution:

Solution:
2
Any tangent on an ellipse x_2 + y2 =1is given by
a” b
y=mx=* \J‘a2m2+b

Herea=2,b=1
1707 1

0-2 2
c= \j4(— l)2-%—12:\/5
2

So,y=7%xi\/§

2 2
Forellipse : 2+ ¥ =1
PSe- T T

We putyz—%x+\5

2

(i)
X_2+( X_z_z( Z)\/E+2) =
4 4 2

=52 +2\2x+2=0
0rx2*2\/§x+220

=>x=1\2 or —\2
|fx:\/§,y: \/%andx:—\/f,y:—

= Points are (\/5 ) ( -\2,-

“RP, = \] (5 (-5) }2+N57H§)}2

- (%) +@ar - 25—

Question506
If the foci of the ellipse * E + y— =1 coincide with the foci of the hyperbola %24 - g—j = 25, then b’ 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
LS
16 1?2
N5
eccentricity =e= '\ 1— 16
-2
foci: tae=+4"\1- —
0C1 ac 16

2 2
Equation of hyperbolais =X — ¥ = L

144 81 25
2 2
>X Y =
144 31
25 25
icity =c = 81 2_5:\/ 8L
eccentricity =e= \/1+ 5 1aa + i
_ 22l
144 12

. 12 15
foci: fae=+ =x = =43
0C1 ac 3 X 2
Since, foci of ellipse and hyperbola coincide
b’ 2
pes - =+ =
441 16 3=b° =7

Question507

If the eccentricity of a hyperbola °_ E—z =1, which passes through (k, 2), is Y3 then the value of k” is

;
[Online May 7, 2012] 9 3
Options:

A. 18

B.8

C.1

D.2

Answer: A

Solution:

Solution:
Given hyperbola is

B
|
<o

-

Since this passes through (K, 2), therefore

K2 4 _
sl ()

2 3

2
Also, given e = \j1+ b—2 i3

2
:>\/1+%: \/%_3:9+b2:13

=>b=+2

Now, from eq "(1), we have
K> 4

Ko 341 (vb=x2

9 4 (b )

SK2=18

Question508



The equation of the circle passing through the point (1,0) and (0,1) and having the smallest radius is -
[2011 RS]

Options:

2 2 _
A X"+y —2x-2y+1=0
B.x2+y27xfy=0

2 2 —
C.x"+y +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-0F-1D=0

=>x2+y2*X*y:0

Question509

The two circles x>+ y2 =ax and x* + y2 = cz(c > () touch each other if
[2011]

Options:

A. lal=c¢
B.a=2c
C.la]=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 must touch each other internally. So,

laf —._ [l ‘ ‘_
H=c- H>la|=c
2 2

Question510

The shortest distance between line y —x =1 and curve x = y2 is
[2011]

Options:

N

B. &
C.

D. —=

Answer: A



Solution:

Solution:

GY)

/ o

Let (tz, t) be point on parabola from that line have shortest distance.
2
. tT—t+1
Distance =
=
1 1\2, 3
= 1 )y 2
2 (t 2) 4]
Distance is minimum when t—

gl ]2

1
1=0
2

Question511

Equation of the ellipse whose axes are the axes of coordinates and which passes through the point (-3,1)
and has eccentricity \/ _§ is

[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~ b
Given it passes through (-3,1) so
R S (i)
a~ b
Also, we know that
b2 =a’(1-e))=a%(1-2/5)
=567 =3a ... . (i)

Solving (i) and (i) we get a’ = 33—2 b= %
So, the equation of the ellipse is

3x%+5y? =32

Question512

The equation of the hyperbola whose foci are (-2,0) and (2,0) and eccentricity is 2 is given by :
[2011RS]



Options:

A x*-3y*=3
B.3x’ - y2 =3
C.—x*+3y*=3
D. -3x’+ y2 =3
Answer: B
Solution:

Solution:
Given thatae=2and e=2
soa=1
We know, b= az(e2 -1)
b2 =1(4-1)
b=

w

2

2
= Equation of hyperbola, & — %=1
a

o

2 2
>X Yo
1 3

3x2—y2=3

Question513

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. I5<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=35
Given circle is intersecting the line

3x —4y =m, at two distinct points.

= length of perpendicular from centre to the line < radius = \G_gﬂ

<5:>‘10+m‘<25

=>-25<m+10<25=>-35<m<15

Question514

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

Question515

If P and Q are the points of intersection of the circles X+ y2 +3x+7y+2p—5=0and

x>+ 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)
Szzx2+y2+2x+2y—p2=0

. Equation of common chord PQ is

S,=S,=0 [ From (i) and(ii) ]

= LEx+5y+ﬁ+2p—5=0

= Equation of circle passing through P and Q is S, +AL =0
SC+Hy? +3x+ Ty +2p—5)& +A(x + 5y +p>+2p—5)=0
Given that it passes through (1, 1), therefore
(7+2p)+A2p+p*+1)=0

2p+7

(p+1)
which does not exist for p=—1

Sh=-

Question516

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:

A.(%,O)



D. (0,0)
Answer: A

Solution:

Solution:
BP_ CP_ 1

. AP
Given that P(1, 0), Q(—1, 0) and 20 BQ CQ 3
=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+ 1=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)

Question517

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
R
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+ % =1 be the ellipse
a
circumscribing the rectangle PQRS.
I

B (0. P2.1)

N\

4 -

\0 20 (4.0)

R >

\o

v
Then it passed through P(2, 1)
4 1 :
A+ ==1..... (i)
a2 b

Also, given that, it passes through (4,0)

2Bh0=12a2=16

=b’=4/3 [putting a’=16in eq "(i)]
-~ The required equation of ellipse is



2 2
R A
16 4/3
orx*+12y* =16

Question518

The point diametrically opposite to the point P(1, 0) on the circle X+ y2 +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* +y*+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
then —=-land —=-2
2 2

Q(c.B)

= h=-3,k=-4
So, Qis (-3,-4)

Question519

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
M
€ o) B:X
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)

=~ Vertex of the parabola is ( %, 0) =(1,0)

Question520

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
[2008]

Options:
Al
B. 2
c i
D. 2

Answer: A
Solution:

Solution:
Perpendicular distance of directrix x =+ Z from focus (zae, 0)

A

—ae=4
):4

~ Semi major axis =8/3

=

a

(S
:>a(2f
>a

wloco

Question521

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:



IN
~
IN

N
N

@
~
IA
N —

a
(@]
IA
=~
IA
N —

o
~
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?=kK

»

v
(radius of circle =k because circle is tangent to x -axis)
- Equation of circle passing through (-1,1)
a(-1-hP?+(1-k?=k
S1+h+2h+1+k -2k =k
>h*+2h-2k+2=0
D>0
(2 —4x1-(=2k+2)>0

Question522

The equation of a tangent to the parabola y2 = 8x is y = 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.(-L,D)
D.(0,2)
Answer: B

Solution:

Solution:
Given that parabola y2 =8x

Ya _\,3 =8x

0

g -

X ¢




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)

Question523

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 %" at its center is

[2006]
Options:

A X +y2 = %
B. x* +y2 =1
C.x*+ y2 = 24—7

D. x>+ y2 =2
4

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 ZAOB = 23—“

+2AOM = X AlsoOM =3cos X= 2
£LAO 3 so O cos3 3
-

s ErIE= 2 +ki= 2
T+ = 5 1

~ Locus of (h, k) is x> +y° = %

Question524

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 =0 and 2x —3y—5=0is (1,-1) which is the centre of the circle Area of circle = =497
~radius =7

= Equation is (x — 1)*+ (y + 1)* =49

=>x2+y - 2x+2y—-47=0

Question525

For the Hyperbola Xzz - _yzz =1, which of the following remains constant when a varies =?
cos a sin o

[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 .

cos’a  sina
Compare with equation of hyperbola
2 2
x_2 - y_2 =1, we get a’ = cos’a and b = sin’a
a b
2_ 2.2

We know that, b"=a’(e"— 1)

>sin’a = coszot(e2 -1)

-2 2 0 _ 22

=smn"o+cos a=cos - e

:>ez = SCCZ(I

=e=seca

. _ I _
. ae=cosar —— =1

Co-ordinates of foci are (+ae, 0) i.e. (1,0)
Hence, abscissae of foci remain constant when a varies.

Question526

The locus of the vertices of the family of parabolas y = R izx —2ais

3
[2006]
Options:

105

A.xy= )

Al

B.xy=

35

C.xy= T

64

D.xy= 105

Answer: A
Solution:

Solution:



Given that family of parabolas is

a3x2 azx
y= T+ 7723
Sy+ 3%: a;(’ﬁ 43_;1)2
=~ Vertex of parabola is ( ;—2» 7i7’65a)

To find locus of this vertex,

X= ;—Zandy: _iga

=a= ;—iandazf%
:>;_)3(: —;_gy = 64xy = 105
=Xy = %

which is the required equation of locus.

Question527

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'E

4
C.g

1
D'Tg

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> = az(l - ez)

s16=a’-a%’=>a’=16+9=25=>a=5

Question528

If a circle passes through the point (a, b) and cuts the circle X2+ y2 = p2 orthogonally, then the equation

of the locus of its centre is
[2005]

Options:

A x> +y?—3ax—4by + (@2 +b*—p?) =0
B. 2ax +2by — (a’ —b*+p?) =0
C.x*+y*—2ax—3by+(a’~b>—p*) =0
D. 2ax +2by— (a*+b*+p>) =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,, we get

2(-a) X 0+2(~B) x0=c, —p’

=c,=p

Let equation of circle is x> +y? = 2ax — 2By +p° =0
- It passes through (a, b)

=a’+b>—2aa—2pb+p> =0

~ Locus of (a, p) is

~2ax +2by — (2> +b* +p?) =0

Question529

If the pair of lines ax’ + 2(a+Db)xy+ by2 = (0 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:

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 0 then other =360

Clearly 6+306 =180 = 6 =45" (Linear pair)

~ Angle between the diameters represented by pair of equation

ax’ +2(a+b)xy +by’ =0 is 45°

372
Using tan 0 = M
athb
[ 12— ab
we get, tan45° = 2V@+by —ab
atb

~ 22 +b +ab

atb

2 2,42
>(a+b)? = 4(a®+b*+ab)
=a’+b® +2ab = 4a’ + 4b> + 4ab
=3a’+3b>+2ab=0

=1

Question530

If the circles x* + y2 +2ax+cy+a=0and X+ y2 —3ax+dy—1=0 intersect in two distinct points P and
Q then the line 5x + by —a = 0 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
52: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
Given that 5x + by —a = 0 passes through P and Q
-~ The two equations should represent the same line

a, b ¢

a, b, ¢

Ty

~ No real value of a

Question531

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.y*+4x+2=0
C.xX*+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 (a, B) be the midpoint of PQ
_ bl k40

2 2
20—1=h 2B=k
Putting value of h and k in (i)
2By =8Qa—1)= p* =40 -2
Sy —4x+2=0

oo

Question532

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 (o, B)
- It touches x -axis.

= It's equation is (x — a)* + (y — B)* = p*

Circle touch externally =c,c, = eta, +r,
sVa?+(B-3)° =2+p

o + (B3 =P +4+4p

o>+ PP —6B+9=p>+4+4p

= o =10(B-1/2)

= Locus is x* = 10(y— %)

Which is equation of parabola.

Question533

An ellipse has OB as semi minor axis, F and F "its focii and the angle F BF "isa right angle. Then the

eccentricity of the ellipse is
[2005]

Options:

A L

B. 1

D. 1

Answer: A
Solution:
Solution:

Given that 2F BF =90°
SFB’+FB*=FF?



( N“azeerbz)Z* ( \“‘azeerbz)2 = (Zae)2
2
522 +b) =4t = 2= B (1)

B (0. b)

We know that e* = 1 —b*/a’ = 1 —¢? [from (i)]

:>2e2:1,e: L

2

Question534
The locus of a point P(a, ) moving under the condition that the line y = ax + B is a tangent to the
hyperbola X—j— E—i =1is
a
[2005]
Options:

A. an ellipse
B. acircle

C. a parabola
D. a hyperbola

Answer: D
Solution:

Solution:
2

2
We know that tangent to the hyperbola % — £ =1is
a~ b

y=mx=+ \)‘azmz—b2

Given that y = ax + f is the tangent of hyperbola.
>m=oand a’m’— b= Bz

caldd—bi= Bz

Locus is a’x*> —y* = b* which is hyperbola.

Question535

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)
cal+b2+2ga+2fb+c=0 ...

Circle (1) cuts x> +y* = 4 orthogonally
Two circles intersect orthogonally if 2g g, +2ff, =c +c,
22(gx0+fx0)=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—23x—2by+4=0

or 23x+2by=a2+b2+4

Question536

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)

ep+qt+2gp+2fqtce=0 ... (2)

Circle (1) touches x -axis, ~g”—c=0= c = g’. From (2)

p2+q2+2gp+2fq+g2=0

Let the other end of diameter through (p, q) be (h, k), then

hzﬂ =-gand 1% =—f Putting value of g and f in (3), we get
2

R

=h’+p>—2hp—4kq =0

= locus of (h, k) is X*+p* —2xp — 4yq =0

=(x—p)’ =4qy

Question537

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
B.x*+y*—2x-2y—-23=0
C.x*+y +2x+2y-23=0

D.x*+y*—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
~“r=35

Required circle is, (x — 1)2 +(y+ 1)2 =5
=>x3+y - 2x+2y-23=0

Question538

Intercept on the line y = x by the circle X2+ y2 —2x =0 is AB. Equation of the circle on AB as a diameter
is
[2004]

Options:

A Xy +x—y=0
B.x’+y’—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)-D+@y-0)(y-1D=0

:>x2+y2—x—y:0

Question539

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—2c)’=0
B.d*+(3b+2c)* =0
C.d*+(2b—-3c)’=0
D.d?+(2b+3¢)*=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
=d2+(2b+3c)*=0

Question540

1 1If one of the directrices is x = 4, then the

The eccentricity of an ellipse, with its centre at the origin, is ;

equation of the ellipse is:
[2004]

Options:

A4 +3yP =1
B.3x’ +4y* =12
C.4x°+3y* =12
D.3x*+4y* =1
Answer: B
Solution:

Solution:
Given that e = % Directrix, x= 2 =4
c

ca=4x =2 :.b=2\/17 %:\/5

N —

Equation of ellipse is

2 2
Y o133 +4y* =12
53 o

Question541

If the two circles (x — 1)2 +(y— 3)2 =rand X’ + y2 —8x+ 2y + 8 =0 intersect in two distinct point, then
[2003]

Options:

Ar>2

B.2<r<8

C.r<2

D.r=2.

Answer: B

Solution:

Solution:

- Given two circles intersect at two points
“r [ <CG

=2>r—-3<5=0<r<8 ... (D)

andr +r,>C/C,,r+3>5=>1r>2 ... (2)
From (1) and (2), 2 <r<8.

Question542



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:

A X +y?—2x+2y =62
2, .2 _
B.x"+y +2x—2y =62
C.x*+y +2x—2y=47
D. x> +y*—2x+2y=47.
Answer: D
Solution:

Solution:

Area of circle =mr’=154=r=7

For centre, solving equation
2x—3y=5&3x—4y=7 weget x=1,y=-1
~centre =(1,-1)

Equation of circle, (x— 1)*+(y + 1)*=7°
x2+y2—2x+2y=47

Question543

The normal at the point (btlz, 2bt,) on a parabola meets the parabola again in the point (btzz, 2bt,),

then
[2003]

Options:

- 2
Aty=t+2

[
—_
N

N
Il
|
-+
-
+
TS

Answer: B
Solution:

Solution:
Equation of the normal to a parabola y2 = 4bx at point (btlz, 2bt)) is

y=—t,x+2bt, +bt,’

Given that, it also passes through (btzz, 2bt,) then
2bt, =—t,bt,” +2bt, +bt,>

=>2t,-2t, =—t,(t,” —t,)

=22(t,—t) = —t,(t, +t)(t, 1)

_ __ 2
S2= ) =S
1

2

St =—t,— =

2 1 t

Question544



The foci of the ellipse X 4+ ¥ =1 and the hyperbola X _ ¥ = 1 coincide. Then the value of b’ is

16 b2 144 81 21_5
[2003]
Options:
A9
B.1
C.5
D.7

Answer: D
Solution:

Solution:
2 2
X _y_ 1
144 81 25
T 12 \/ 81 _ 9
L T R B T

e:\jHﬂ:E:é
144 12 4

Foci = (+ae, 0) = (+3, 0)
-~ foci of ellipse = foci of hyperbola
=~ for ellipse ae =3 buta=4
ne= % Then, b* = a2(1 *62)

9
b2:16(1——):7
= 16

Question545

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:
A2+
B.—2+\2
C.—-1+\2

D. none of these

Answer: C
Solution:

Solution:

Given equation of circle x> +y* =1 = (1)
=>x7+ y2 =(y— mx)2

x> =m’x’— 2mxy;
:>x2(1—m2)+2mxy:0. o
2Vm>-0 _ +2m
2

Which represents the pair of lines between which the angle is 45°. tan45 =+ 3
1-m 1-m
sl-m’=+2m=>m’+2m-1=0

_ 2#N4+4 _ 2222 _

2 2

=>m *li\/f

Question546



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*+ y2 <25
C.xX"+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.

NY

’ B
s
o) - »X

we should have
OA<OP<OB

S(5-3)< (X+y> <543

S4<x’+y’ <64

=

Question547

The centre of the circle passing through (0,0) and (1,0) and touching the circle X+ y2 =9is
[2002]

Options:

ov) >
YIS -

@
—_—
N —
NS08}
S~—

D.( ‘ —\5)

za
Answer: B

Solution:

Solution:

Let the required circle be

x2+y2+2gx+2fy+c:O

Since it passes through (0,0) and (1,0) On putting these values, we get
1

=c=0and g=- 3
Points (0,0) and (1,0) lie inside the circle x2+y2 =9, so two circles touch internally

=>C102 = 1‘1 *1‘2

~'~\“‘g2+f2=3*\“‘g2+f2$V‘g2+f2= 3

)



Squaring both side, we get

Sf?=2- 122 af =)

Hence, the centres of required circle are ( % \/5) or ( % 7\5)

Question548

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 = 9512
B. x* +y2 = 162>
C.x*+y* =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, AD1LBC Given AD =3a

Let AB=BC = AC =x. In AABD, AB” = AD’ + BD

=>x’=9a’+ (X2/4) %Xz =93’ = x* = 12

In AOBD, OB? = OD? + BD?
2

== (3a7r)2+ XZ

=12 = 92> - 6ar +1* + 3a°

=6ar = 122

=>r=2a

So equation of circle is x> +y* = 4a’

A

Question549

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=%((y+a)
D.y=+(x+a)

Answer: B



Solution:

Solution:
The equation of any tangent to the parabola y2 =8ax isy=mx+

If (i) is also a tangent to the circle, x>+ y2 =22’ then,
Ga=+ —22

mym>+1
smi(1+m)=2= m’+2)(m’ - 1)=0=>m==+I.
Putting the value of m in eqn (i), we get
y = +(x+2a)

2a

- (D)




