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PARABOLA

1. Let the tangent to the parabola S : y* = 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 sq. units) of the triangle PQR is equal to:

25 35 15
1) = 2) = 3)— 4) 25
= @S B3 “4)

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

3. Let P be a variable point on the parabola y = 4x” +1.
Then, the locus of the mid-point of the point P
and the foot of the perpendicular drawn from
the point P to the line y = x is :

(D Bx-y)Y+(x-3y)+2=0

(2)23x -y +(x=3y)+2=0
(3) Bx-yY  +2(x-3y)+2=0
(4 2(x -3y’ +(3x-y)+2=0

4. If the point on the curve y” = 6x, nearest to the point

[3,%) is (o, P), then 2(ct + B) is equal to

5. 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 :

(1) 1682 (2) 16 (3) 32
If a line along a chord of

4x* + 4y” + 120x + 675 = 0, passes through the point
(30, 0) and is tangent to the parabola y"‘ =30x, then

4) 82

the circle

10.

11.

12.

The locus of the mid points of the chords of the
hyperbola x* — y* = 4, which touch the parabola
v =8x, is :

D) yx-2)=x>
3) y’(x-2)=x’

2) ¥ (x-2)=y’

@ X(x-2)=y’

A tangent and a normal are drawn at the point
P(2, — 4) on the parabola y?‘ = 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 :
(1)-16 (2)-18 (3)-12 (4) =20
If two tangents drawn from a point P to the
parabola y* = 16(x — 3) are at right angles, then
the locus of point P is :

1)x+3=0 2)x+1=0
3)x+2=0 “Hx+4=0

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 :

(1)4(S +R) (2)2(S-R)
(3)4(S-R) (4)2(S+R)

A tangent line L is drawn at the point (2, —4) on the
parabola y* = 8x. If the line L is also tangent to the
circle X*+ y* = a, then 'a' is equal to

13
Consider the parabola with vertex [E,ZJ z

the directrix y = % . Let P be the point where

parabola meets the line x = —% . If the norma

the parabola at P intersects the parabola agair

the point Q, then (PQ) is equal to :

i is: 75 125 25 15
the length of this chord is : (1) = ) = (3) = (4) =
(D5 @7 @53 @35
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13. If P is a point on the parabola y = x> + 4 which | 17. A line iS a comMMmMON tAl cummmeroron
is closest to the straight line y = 4x — 1, then the (x = 3)2 + y2 = 9 and the parabola y? = 4x.
co-ordinates of P are : If the two points of contact (a, b) and (c, d) are
(LG, 13) (1,5 BG)E2,8) BH(2,8) distinct and lie in the first quadrant, then
14. The locus of the mid-point of the line segment 2(a+ c¢) is equal to
joining the focus of the parabola y2 = 4ax to a | 18. Let C be the locus of the mirror image of a
moving point of the parabola, is another point on the parabola y2 = 4x with respect to the
parabola whose directrix is : line y = x. Then the equation of tangent to C at
0 X=—% @ X=% P(2,1)is :
Dx-y=1 (2)2x+y=5
3)x=0 (4)x=a (3)x+3y=5 4)x+2y=4
15. A tangent is drawn to the parabola y? = 6X | 19, [f the three normals drawn to the parabola,
which is perpendicular to the line 2x + y = 1. y2 = 2x pass through the point (a, 0) a = 0, then
Which of the following points does NOT lie on it? 'a’ must be greater than :
() 6,00 245 (G4 #O3) 1 1
16.  The shortest distance between the line x —y =1 tH 2 . 2 W e
and the curve x2 =2y is :
Oy @z G @0
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SOLUTION

i

Sol.

Official Ans. by NTA (1)

902

Q

1

Tangent at P: y(2) =2 (1/2) (x + 2)

=2y=x+2

Q=20

NormalatP:y—Z:—i),(x—Z)
2. %

=>y-2=-2(x-2)
=>y=6-2x

. Solving with y’=2x = R{%—3J

1
Ar(APQR)= =2 1

—quunitq
5 S

Official Ans. by NTA (34)
y?‘ = -64x
focus : (16, 0)

y =mx + ¢ is focal chord

y =mx +c is tangent to (x + 10’ + y* =4
= y=m(x+10)+ 21+ m?

= c=10m+2y1+m?

= 16m=10m +2v1+m?

= 6m=2v1+m? (m > 0)

=9m’=1+m’

Sol.

1 8

:m & c=ﬁ

= m

17
442 m+c)=4v‘2[—J: 34
V2( i
Official Ans. by NTA (2)

P

R(h’k)
Q(c,C)

h K h k

R= E+—+—,X+—+—

2 4 42 4 4
h= ey

2

L
2 4

3h K 3K h

= Bei—— e, i

Y=4x>+1

*5)-

2
(2]
2
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4. Official Ans. by NTA (9)

Sol.

P E(ztzjtj
2

Normal at point P

3
tx+y=3t+ =t
Y 2
3
Passes through [3,5}

:>3t+§:3t+§t3
2 2

=t=1=t=1

2((1+B):2[;+3J:9

> Official Ans. by NTA (2)

R
1
|
|
0(0,0) (2,0] F(4.0)

Y

S

Clearly RS is latus-rectum

w NFE=2=a

S RS=4a=28
Now OF=2a=4

= Area of triangle ORS =16

Sol.

Sol.

O

Official Ans. by NTA (4) oroueromon

Equation of tangent to y* = 30 x

= mx + 30
¥ 4m
30 2
Pass thru (=30, 0):a=-30m +— = m = 1/4
4m
1 1
= m=— Ofr m=——
2 2

At m:% : y:%-s—lS =x-2y+30=0

(-15,0)
R

x-2y+30=0
A\'/I'S

p-13

7

5
295 225
fan =2VRE P =2 SR -

L .15
= £p =30, —=—7=35
AB 20 \/’5 \/—
Official Ans. by NTA (3)
T=Sl
h—yk=h"—k"
_xh (WK
TRk
. 2 a
this touches y“ = 8x then ¢ =—
m
(K -hn*) 2k
k h

2y* =x(y’ - X))
y(x-2)=x’

www.guruhometutors.com | +91-8052230333



€

GURL HOME TUTORS

Sol.

Parabola

vy NTA (1)

A
x=-2

directrix B

L 2
A
(2,-4)
y? = 8x

Equation of tangent at (2,—4) (T =0)
4y =4(x +2)
X+y+2=0 ...(1)
equation of normal
X-y+i=0
Y2.4)
A=-6
thus x — y =6 ...(2) equation of normal
POl of (1) & x=-21is A(-2,0)
POl of (2) & x=-21is A(-2,8)
Given AQBP is a sq.
A(-2,0)

P(2,-4)
(ab) Q

B(-2,-8)

=>m,,m,, =-1

S(L)(i]:—l:HHZ:b (1)
a+2/\ -4

Also PQ must be parallel to x-axis thus
=>b=-4
Soa=-6

Thus2a+b=-16

9,

Sol.

10.

Sol.

11.

Sol.

Official Ans. by NTA (2)
Locus is directrix of parabola
Xx-3+4=0 = x+1=0.

Official Ans. by NTA (3)

V — Vertex

F — focus

VFE=S-R

So latus rectum = 4(S —R)
Official Ans. by NTA (2)

2
tangent of y* = 8x is y = mx + —
m

2
P2, 4)=4=2m+ —
m

1
=>m+—=-"2=>m=-1
m

o tangentisy =-x — 2
=>X+y+2=0 wei(1)

(1) is also tangent to X’ + y’ = a

2 —
Soﬁzﬁzﬁ—ﬁ

=a=2
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Official Ans. by NTA (2)

12.

Now put y in equation (1)

2
i-~-2—§—(x—l)
2 4 2

1

=x=2&——
=Q(2, 3)
125
Now (PQ)* = —=
(PQ) T
Option (2)

13.

Sol.

14.

Sol.

O

Official Ans. by NTA (4) cwmenros
Ans. (4)

\

P:y=x*+4
k=h>+4
L:y=4x-1

y—-4x+1=0

k—-4h+1

NG

@=2h74=

dh /5

d=AB=

|n*—4-an+1|
B

5o

0

w k=4+4=8
. Point (2, 8)
Official Ans. by NTA (3)

y P(at’.2at)

M(h.k)

0 Q,U)

a a
= Locus of (h, k) is y2 = a(2x — a)

=y =Za[x—%)
a

; . a
Its directrix is x——=—— = x=0
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Sol.

16.

Sol.

Parabola

yNTA (3)

Slope of tangent = my =m

Som(-2)=-1= m:é

. a
Equation : y=mx + —

=2y=x+6
Point (5, 4) will not lie on it
Official Ans. by NTA (2)

Shortest distance between curves is always

along common normal.

d
= =slope of line =1
dx|,
|
:>xn:1 yu_E
—>P[Li)
2
1
1—5—1 1

.. Shortest distance =

e+ | 22

option (2)

17.

Sol.

Official Ans. by NTA (9)

Let coordinate of point A(%,2t) (.- a=1)

equation of tangent at point A

= 2
yt=x+t Ble.d Ps(‘a,‘{))

X—ty +t2=0

centre of circle (3, 0) (O’O)N‘z

Now PD = radius

=3

J1+t?

B+E2)2=91+1)

‘3—0”2

9+t4+6t2=9+9t
tzos _\/55 '\/5
So point A(3,2x/§)

=a=3, b=2./3
(Since it lies in first quadrant)

For point B which is foot of perpendicular from
centre (3, 0) to the tangent X — \Ey +3=0

c-3 d-0_ —(3-0+3)

T 3 4

:>c=é d:ﬁ
2 2
=5 2(§+3j—9
2
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18. Official Ans by NTA (1)
Sol. Given y2=4x

Mirror imageony =x = C:x2 =4y

d d
dx=d Y o 2

dx dx 2
dx P(2.1) 2

Equation of tangent at (2, 1)
=>y-1=1x-2)

= x-y=1

19.

Sol.

O

Official Ans. by NTA (4) cwmewos
For standard parabola

For more than 3 normals (on axis)

X >% (where L is length of L..R.)

For y2 =2x
L.R.=2

for (a, 0)

L.R.
a>T:>a>1
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