Parabola Al-l.=-®

10.

EXERCISE - O

SINGLE CORRECT TYPE QUESTIONS

Equation x? + 2v2xy + 2y? + 4v2x + 4y + 1 = 0 represents -
(A) Pair of straight lines (B) A parabola
(C) An ellipse (D) A hyperbola

MPRO11
If(x —a)?+ (y — B)? = k(£x + my + n)?, where £? + m? # 1 and fa + mf + n # 0, represent a
parabola, then k is -

-1
(A) (¢2 + m?)~2 B) (V& +m?) (©) ({Tlmz) (D) (£% + m?)~*
MPRO61
Focus of conic represented parametrically by the equation x = t? + 3,y = 2t — 1 1is
(A) (4,0 (B)4 1) @ (©,1) (D) (4,-1)
MPRO10

If P be a point on the parabola y? = 3(2x - 3) and M is the foot of perpendicular drawn from P on
the directrix of the parabola, then length of each side of an equilateral triangle SMP, where S is
focus of the parabola, is

(A) 2 (B) 4 @e (D)8

MPR062
The focus of the parabola whose vertex is (3,2) and directrixisx-y 4+ 1 = 0 is -
(A) 41 (B) (1,-1) @67 (D) (=4,1)

MPRO063

The equation of latus rectum of parabola is x + y = 8 and equation of tangent at vertexis x +y = 12,
then length of latus rectum is -

(A) 42 (B) 2v2 (C) 6v2 (D) 8v2

MPR019
Area of triangle formed by vertex and ends of latus rectum of parabola y? = 4x is -
(A)1 (B) 5 @2 (D) 4

MPRO17

Equation of circle drawn with focus of parabola (x - 1)? = 8y as centre and touching the parabola
atits vertex is -

(A)x2+y2—2x—4y+1=0 (B) 2x2+2y?—2x—4y+3=0
(A)x2+y%2—2x—4y=0 D)x2+y?—2x—2y+1=0

MPRO16
If (a, 2a) is exterior to both parabolas y? = |x|, thena e
(8 (=0.-3) v (5.9) (3)(5.5) only
©f-0-2) oty o1

MPR064
Length of intercept cut by line 4x + 4v/3y — 1 = 0 on the curve y? = x will be -
(A) 4 units (B) 9 units (C) 12 units (D) 16 units

MPRO0O12
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Length of latus rectum of the parabola, on which every point is equidistant from line 6x + 8y =5
and origin, is -

(2 (B)1 ©+ Ok

MPRO013
A(3,6) is a point lying on parabola y? = 4ax such that chord AB subtends 90° at origin, then
distance OB will, where O is origin-
(A) 1220 (B) 12v/17 (C) V17 (D) 9V10

MPRO15
The circle drawn on latus rectum of parabola 4y? + 25 = 4(y + 4x) as diameter cuts the intercept
on the axis of parabola whose length is-
(A) 4 (B) V2 €2 (D) 2v/2

MPRO008
Area of the trapezium whose vertices lies on the parabola y? = 4x and its diagonals pass through

25
(1,0) and having length o unit each, is

75 _ 625 _ 25 _ 25 -
(A) o Sg. unit (B) Te Sg. unit Q@ o Sg. unit (D) 5 sq. unit

MPRO06
If x + 2y + 3 = 0 is a tangent to the parabola y? = ax, then 'a' is equal to-
(A) —12 (B)12 @3 (D)-3

MPRO0O18

The equation of tangent to parabola y? = 32x at ends of its latus rectum is-
A)x—y+8=0 B)x+y+8=0 COx+y—-8=0 (D) Both (1) and (2)
MPROO07
A point P moves such that slope of one tangent drawn from it to parabola y? = 16x is four times
the slope of other tangent. Length of latus rectum of conic represented by locus of P will be-
(A) 25 (B) 30 (©) 35 (D) 50
MPRO009
The normal at three points P, Q, R of the parabola y? = 4ax meet in (h, k). The centroid of triangle
lies on

(A)x=0 (B)y=0 C)x= —a (D)y=a
MPRO0O1
If the normal at P(ap?, 2ap) on y? = 4ax makes 90° at the vertex, then
1
= B)p=1 Op=—tx D)p = —V2
(A)p=-1 (B)p ©r=7 (D)p=-v2
MPRO002

If normal at the point A(1,2) to the parabola y? = 4x intersect the parabola again at B and the
normal at B intersects the parabola at C, then the point C is
(A) (1,2) (B) (1,-2) (C) (2,—2V2) (D) none of these

MPRO003
The inclination of the normal with positive direction of x-axis, drawn at another end of a normal to
the parabola y? = 4x is always
(A) 60° (B) less than 60° (C) More than 60° (D) less than 45°

MPR004
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22,

23.

24.

25.

26.

27.

28.

The set of values of 0, for which the line y = x sin@ +sin®0 is a normal to the parabola
y? = 4x, other than the x-axis, is
(A)R (B) [-m/2,m/2] (WX} (D) none of these

MPRO0O05
If normal at point (h, k) on parabola y? = 8x meets parabola again at point (18,12), then sum of

all possible value of h, is -

(A)8 (B)12 (C) 10 (D)6
MPRO014
Minimum distance between the curves x? + y? + 4x + 16y + 66 = 0 and y? = 8x is -
(A) 3v2 units (B) 5v2 units
(C) 4V2 — 2 units (D) 42 + 2 units
MPRO020
MULTIPLE CORRECT TYPE QUESTIONS
Line x + y = 7 touches a parabola at P(3,4). If the focus of the parabola is (1,1), then-
(A) equation of its directrix is 3x + 2y = 30
50
(B) length of its latus rectum is \/T_B
(C) its vertex is (6,6)
(D) equation of its axis is 2x-3y +4 =0
MPRO065

A, B, C are 3 points on the parabola (y-1)? = 4(x-1) such that normals at 4, B, C on the parabola
meet at P(10,7), then-

(A) sum of slopes of normal is zero (B) area of AABC is 20
(C) centroid of AABC is (%OJ (D) centroid of AABC is [%1)

MPRO066
There are 3 common tangents of parabola y? = 4x and circle x? + y2- 6x = 0 forming a triangle T.
Identify correct facts about triangle 'T”
(A) itis an equilateral triangle (B) its area is 3v3
(C) its circumcentre is (- 1,0) (D) its inradius is 1

MPRO67
Normal of parabola y? = 4x at P and Q meets at R(,0) and tangent at P and Q meets at
T(a,0). Then identify the correct statement(s)?
(A) If § = 3 then the area of quadrilateral PTQR equals 8.
(B) If length of tangent PT is 4+/5 then S equals 6.
(C) If three distinct normals are drawn to the parabola from point R then £ can be 9.
(D) If B = 4 then area of circle circumscribing APQR equals 9.

MPRO068
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COMPREHENSION TYPE QUESTIONS

Paragraph for Question No. 29 to 30
If a chord of a parabola y? = 4x subtends a right angle at centre of a circle x? + y? = 9 and the
chord passes through a fixed point P and from point P three normal are drawn to intersect the
parabolaatA,B & C. Then -

29. Area of AABC
(A) 8v2 (B) 4v2 (C) 22 (D) 6v2
MPR069
30. Out of the 3 normal chord, the length of normal chord which is minimum is -
(A) 63 (B) 4 (Q)2v3 (D) 2
MPRO70
Paragraph for Question No. 31 to 32
Given a parabola having axis as x-axis, equation of directrix is x = —3 and focus as (3,0).
31. Length of side of an equilateral triangle with one vertex at vertex of given parabola and inscribed
init
(A) 18V3 (B) 243 Q) 7V3 (D) 143
MPRO071
32. Line x + y = 1 intersects given parabola at 4 and B. Then coordinate of point of intersection of
tangents drawn at 4 and B is-
(A)(-1,-6) B)(-2,4) (@ (-3,16) (D) (-12,12)
MPRO072
Paragraph for Question No. 33 to 34
Consider a parabola y? = 4x.
33. Area of the figure formed by tangents and normal drawn at the extremities of its latus rectum is-
(A)8 (B)16 4 (D) 32
MPRO73
34. The co-ordinates of centre of a circle circumscribing a triangle formed by any tangent, normal and
x-axis is-
(A) (0,0) (B) (1,0) @ @D (D) (0,1)
MPRO074
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EXERCISE - S

10.

Aline passing through (21, 30) is normal to the curve y = 2+/x. If m is slope of the normal then the
value of m + 6 is
MPRO021

If any tangent to parabola y? = 4x cut the co-ordinate axes at A and B respectively. The locus of
x
mid-point of AB is y? = — 7 then A is

MPR022
The equation of the line touching both the parabolas y? = 4x and x? = —32yisx —2y + 1= 0,
then A is

MPRO023

PQ is focal chord of parabola y? = 4x. If length of PQ is / & p is perpendicular distance of PQ from

the vertex of the parabola, then (¢)(p?) is
MPRO024

4
P(1,2),Q & R are three points on parabola y? = 4x such that ZPQR = B and PQ is normal to

parabola at P. If area of APQR is 2%, then 1 is

MPRO25
If equation of directrix of the parabola x? + 4y —6x + k = 0isy + 1 = 0, focus is (a, b) and vertex
is (c,d), then (k + a + ¢ + 3b + 3d) is equal to

MPRO026
Letx — y = 1is equation of tangent at the vertex of a parabola, whose focus is (3,4). If the equation
of directrix of the parabolais ax —y = b, then a + b is equal to

MPRO27

A line with inclination 30° with positive direction of x-axis through origin (O) meets the parabola
RS
y? = 12(x + 3) at P and Q. If perpendicular bisector of PQ intersects the x-axis at R then T is

(S being the focus of parabola)
MPR028

Let a variable point 4 be lying on the directrix of parabola y? = 4ax. Tangents AB & AC are drawn
to the curve where B & C are points of contact of tangent. The locus of centroid of AABC is a conic

A
whose length of latus rectum is 4, then 2 is equal to
MPR029

If two tangents drawn from the point (h, k) to the parabola y? = 64x be such that the slope of one

2
tangent is 8 times of the other then the value ofﬁ is

MPRO30
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11.

12.

13.

14.

PQ is a focal chord of parabola x? — 2x + y — 2 = 0 whose focus is 'S’. If PS = 1, then (QS)™! is
equal to

MPRO75
Let from a point P(- 3, - 4) pair of tangents are drawn to parabola y? = 4(x-1). The sum of slopes
of these tangents is

MPRO76
A circle touches the parabola y? = 4x at point P. Circle also passes through the focus S of the
parabola and intersects its axis at point Q. If angle SPQ is 90°, then radius of circle is equal to

MPRO77

If x + y = k is a normal to the parabola y? = 12x and p is length of prependicular from focus of

parabola on this normal, then (g + i) is

N

MPRO078
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EXERCISE - JEE (Main) PYQ

1. Let P be the point on the parabola, y? = 8x which is at a minimum distance from the centre C of
the circle, x2 + (y + 6)2 = 1. Then the equation of the circle, passing through C and having its

centre at P is : [JEE (Main) 2016]
(1) x2+y2—4x+9y+18=0 (2)x2+y2—4x+8y+12=0
B)x?+y?—x+4y—-12=0 (4)x2+y2—£+2y—24=0
MPRO031
2. Tangent and normal are drawn at P(16, 16) on the parabola y? = 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® is- [JEE (Main) 2018]
4 1
(1) 2 (2)3 ()3 47
MPRO032
3. The tangent to the parabola y? = 4x at the point where it intersects the circle x> + y?> = 5 in the
first quadrant, passes through the point: [JEE (Main) 2019]
™ (-3.3) @(-32) ® (37) ® (53)
MPRO033
4. If the tangent to the parabola y? = x at a point (o, ), (B > 0) is also a tangent to the ellipse,
x%2 +2y? = 1, then ais equal to : [JEE (Main) 2019]
(D2vV2+1 )V2-1 B3)V2+1 (4)2v2 -1
MPRO034
5. The area (in sq. units) of the smaller of the two circles that touch the parabola, y? = 4x at the point
(1,2) and the x-axis is - [JEE (Main) 2019]
(1) 4m(2 —V2) (2) 87(3 — 2v2) (3) 47(3 +V2) (4) 87(2 —V2)
MPRO35
6. If one end of a focal chord of the parabola, y* = 16x is at (1, 4), then the length of this focal chord
is [JEE (Main) 2019]
(1) 25 (2) 24 (3)20 (4) 22
MPRO36
7. Let A(4,—4) and B(9, 6) be points on the parabola, y? + 4x. Let C be chosen on the arc AOB of the
parabola, where O is the origin, such that the area of AACB is maximum. Then, the area (in sq. units)
of AACB, is: [JEE (Main) 2019]
1) 31% (2) 32 (3)305 (4)315
MPRO37
8. Letaline y = mx (m > 0) intersect the parabola, y? = 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.
[JEE (Main) 2020]
MPRO038
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9. If one end of a focal chord AB of the parabola y? = 8x is at A(%,—Zj , then the equation of the
tangent to it at B is: [JEE (Main) 2020]
M2x+y—-24=0 (2)x—2y+8=0
N2x—y—-24=0 @x+2y+8=0

MPRO039

10. Let P be a variable point on the parabolay = 4x2 + 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 liney = x is :
[JEE (Main) 2021]
(D Bx-y)2+x-3y)+2=0 (2)2(B3x-y)*+(x-3y)+2=0
B)Bx-y)?+2(x-3y)+2=0 (4)2(x-3y)?+(Bx-y)+2=0
MPR040

11. If the point on the curve y? = 6x, nearest to the point (3,%) is (a, ), then 2(a + B) is equal

to__ . [JEE (Main) 2021]
MPRO041

12. 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 § at the point R. Then the area (in sq. units) of the triangle PQR is equal to:
[JEE (Main) 2021]
25 35 15
W5 @ @) (4)25
MPR042

13. Let a parabola P be such that its vertex and focus lie on the positive x-axis at a distance 2 and 4
units from the origin, respectively. If tangents are drawn from 0(0, 0) to the parabola P which meet
P at S and R, then the area (in sq. units) of ASOR is equal to : [JEE (Main) 2021]
(1) 16v2 (2) 16 (3) 32 (4) 8V2

MPR043
1 3 1

14. Consider the parabola with vertex (E , Z) and the directrix y = 5 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 Q, then (PQ)? is equal to: [JEE (Main) 2021]

75 125 25 15
b @) 7o () (4=
MPR044

15. Ifaline along a chord of the circle 4x2 + 4y? + 120x + 675 = 0, passes through the point (—30, 0)
and is tangent to the parabola y? = 30x, then the length of this chord is: [JEE (Main) 2021]
(1)5 (2)7 (3)5V3 (4) 3V5

MPRO045

16. 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 : [JEE (Main) 2021]
Mx+3=0 2)x+1=0 B)x+2=0 4)x+4=0

MPRO046
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17.

18.

19.

20.

21.

22,

23.

24.

25.

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: [JEE (Main) 2021]
(1)-16 (2)—18 (3)—-12 (4) —20

MPRO047
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'isequal to__. [JEE (Main) 2021]

MPR048
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: [JEE (Main) 2021]
()4 +R) (2)2(§—R) 3)4(S—R) 4)2(S+R)

MPR049
The tangents at the point A(1, 3) and B(1, -1) on the parabola y? — 2x — 2y = 1 meet at the point
P. Then the area (in unit?) of the triangle PAB is :- [JEE (Main) 2022]
(D)4 (2)6 37 4)8

MPRO50
The equation of a common tangent to the parabolas y = x? and y = —(x — 2)?is

[JEE (Main) 2022]

(1) y=4(x-2) @y=4x-1)  @B)y=4x+1) Dy=4x+2)

MPRO51
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, isx + 2y =___. [JEE (Main) 2022]

MPRO052
Letx? + y2 + Ax + By + C = 0 be a circle passing through (0, 6) and touching the parabolay = x?
at(2,4).ThenA + Cisequalto____. [JEE (Main) 2022]
(D16 (2)88/5 (3)72 (4)-8

MPRO053

2
Letx =2t, y =t§ be a conic. Let S be the focus and B be the point on the axis of the conic such that

SA 1 BA, where A is any point on the conic. If k is the ordinate of the centroid of ASAB, then ltirrll k
is equal to [JEE (Main) 2022]
17 19 11 13
1) — 2) — 3) — 4) —
(1) 15 (2) 1 (3) 15 4 15
MPRO054
Let A(0,1), B(1,1) and C(1, 0) be the mid - points of the sides of a triangle with incentre at the point

D. If the focus of the parabola y? = 4ax passing through D is (a+B\/§,O), where o and (3 are

rational numbers, then [% is equal to [JEE (Main) 2023]

(W6 )8 (3)12 OF

MPRO55
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26. 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, B) is the point of intersection of the tangents to the parabola at P and Q, then %
isequal to___: [JEE (Main) 2023]
MPRO56
27. Let R be the focus of the parabola y*=20x and the line y=mx+c intersect the parabola at two
points P and Q. Let the point G(10, 10) be the centroid of the triangle PQR. If c-m = 6, then (PQ)2
is [JEE (Main) 2023]
(1) 325 (2) 317 (3) 296 (4) 346
MPRO57
28. Let PQ be a focal chord of the parabola y? = 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: MQ = 3: 1. Then which of the following points does NOT lie on the line passing through
M and perpendicular to the line PQ? [JEE (Main) 2023]
(1) (-3,43) (2) (-6,45) (3) (3,33) (4) (6,29)
MPRO58
29. Ifthe x-intercept of a focal chord of the parabola y? = 8x + 4y + 4 is 3, then the length of this chord
isequalto . [JEE (Main) 2023]
MPRO059
30. The equations of two sides of a variable triangle are x = 0 and y = 3, and its third side is a tangent
to the parabola y? = 6x. The locus of its circumcentre is : [JEE (Main) 2023]
(1) 4y?—18y—3x—18=10 (2)4y?>+18y +3x+18 =10
(3)4y?—18y +3x+18=10 (4)4y?—18y —3x+18=0
MPR0O60
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EXERCISE - JEE (Advanced) PYQ

Paragraph for Question 1 and 2
Let PQ be a focal chord of the parabolas y? = 4ax. The tangents to the parabola at P and Q meet at
a point lying on the line y = 2x + a,a > 0.

1. If chord PQ subtends an angle 0 at the vertex of y? = 4ax, thentan0 =  [JEE (Advanced) 2013]
2 -2
(A) 27 (B) =7
3 3
2 -2
(©) 55 (D) -5
MPRO079
2. Length of chord PQ is [JEE (Advanced) 2013]
(A) 7a (B) 5a (C) 2a (D) 3a
MPR080
3. The common tangents to the circle x? + y? = 2 and the parabola y? = 8x touch the circle at the

point P, Q and the parabola at the points R, S. Then the area of the quadrilateral PQRS is -

[JEE (Advanced) 2014]
(A)3 (B) 6 9 (D) 15

MPRO081
Paragraph for Question No. 4 and 5

Let a,7,s,t be nonzero real numbers. Let P(at?, 2at), Q, R(ar?,2ar) and S(as?, 2as) be distinct
points on the parabola y? = 4ax. Suppose that PQ is the focal chord and lines QR and PK are
parallel, where K is the point (2a, 0).

4. The value of r is- [JEE (Advanced) 2014]
1 t*+1 1 -1
(A) -— (B) (O (D)
t t t
MPRO082
5. If st = 1, then the tangent at P and the normal at S to the parabola meet at a point whose ordinate
is- [JEE (Advanced) 2014]
N (t2+1)2 5 a(t2+1)2
(A) — (B) —=—
2 2
a(t?+1 a(t*+2
MPRO083
6. If the normals of the parabola y? = 4x drawn at the end points of its latus rectum are tangents to
the circle (x-3)? + (y + 2)? = r?, then the value of r? is [JEE (Advanced) 2015]
MPR084
7. Let the curve C be the mirror image of the parabola y? = 4x with respect to the line
x +y+ 4 =0.If A and B are the points of intersection of C with the line y = —5, then the distance
between 4 and B is [JEE (Advanced) 2015]
MPRO085
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8. Let P and Q be distinct points on the parabola y? = 2x such thata circle with PQ as diameter passes
through the vertex O of the parabola. If P lies in the first quadrant and the area of the triangle AOPQ
is 3\/5 , then which of the following is(are) the coordinates of P ? [JEE (Advanced) 2015]
1 1
(8) (4,242) (B) (9.342) (©) (Z’ ﬁ) (D) (12)
MPRO086
0. The circle C;: x? + y? = 3, with centre at O, intersects the parabola x? = 2y at the point P in the
first quadrant. Let the tangent to the circle C; at P touches other two circles C, and C; at R, and R3,
respectively. Suppose C, and C; have equal radii 2v/3 and centres Q, and Qs, respectively. If Q, and
Qs lie on the y-axis, then- [JEE (Advanced) 2016]
(A) Q2Q3 =12 (B) RzRs = 4V6
(C) area of the triangle OR,R; is 6v/2 (D) area of the triangle PQ,Q5 is 4+/2
MPRO087
10. Let P be the point on the parabola y? = 4x which is at the shortest distance from the center S of
the circle x? + y? — 4x — 16y + 64 = 0. Let Q be the point on the circle dividing the line segment
SP internally. Then- [JEE (Advanced) 2016]
(A) SP = 25
(B)SQ:QP =(V5+1):2
(C) the x-intercept of the normal to the parabola at P is 6
(D) the slope of the tangent to the circle at Q is %
MPR088
11. If a chord, which is not a tangent, of the parabola y? = 16x has the equation 2x +y = p, and
midpoint (h, k), then which of the following is(are) possible value(s) of p, h and k?
[JEE (Advanced) 2017]
(A)p=5h=4k=-3 B)p=-1,h=1k=-3
QOp=-2h=2k=-4 Dp=2h=3k=-4
MPRO089
12. Let E denote the parabola y? = 8x. Let P = (—2,4), and let Q and Q' be two distinct points on E
such that the lines PQ and PQ’ are tangents to E. Let F be the focus of E. Then which of the following
statements is (are) TRUE? [JEE (Advanced) 2021]
(A) The triangle PFQ is a right-angled triangle
(B) The triangle QPQ' is a right-angled triangle
(C) The distance between P and F is 5v2
(D) F lies on the line joining Q and Q'
MPRO090
Paragraph for Question No. 13 and 14
Consider the region R = {(x,y) e RX R: x = 0 and y? < 4 — x}. Let F be the family of all circles
that are contained in R and have centers on the x-axis. Let C be the circle that has largest radius
among the circles in F. Let (@, ) be a point where the circle C meets the curve y? = 4 — x.
13. The radius of the circle Cis ___. [JEE (Advanced) 2021]
MPR091
14. The value of ¢ is ___. [JEE (Advanced) 2021]
MPR092
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15. Consider the parabola y2 = 4x. Let S be the focus of the parabola. A pair of tangents drawn to the

parabola from the point P = (—2, 1) meet the parabola at P; and P». Let Q1 and Q: be points on the
lines SP; and SP; respectively such that PQ; is perpendicular to SP1 and PQ; is perpendicular to

SP». Then, which of the following is/are TRUE ? [JEE (Advanced) 2022]
3,10
(A)SQ; =2 (B) Q.Q, =T
(@ PQ, =3 (D)SQ, =1
MPR093
16. Let P be a point on the parabola y? = 4ax, where a > 0. The normal to the parabola at P meets the

x-axis at a point Q. The area of the triangle PFQ, where F is the focus of the parabola, is 120. If the
slope m of the normal and a are both positive integers, then the pair (a, m) is
[JEE (Advanced) 2023]
(A) (2,3) (B) (1,3) @ (2 4) (D) (3,4)
MPR094
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JEE (Main) Practice Paper

This paper is for yourself practice and assessment the discussion of this paper is optional though you can
see PDF solutions or video solutions or solutions in hardcopy whichever is provided.

SECTION-A
. This section contains TWENTY questions.
. Each question has FOUR options (1), (2), (3) and (4). ONLY ONE of these four options is correct.
° For each question, darken the bubble corresponding to the correct option in the ORS.
° For each question, marks will be awarded in one of the following categories:
Full Marks : +4, if only the bubble corresponding to the correct option is darkened.
Zero Marks : 0, ifnone of the bubbles is darkened.
Negative Marks : -1 in all other cases.
1. Ifthe line x — 1 = 0 is the directrix of the parabola y? — kx + 8 = 0 then one of the values of 'k'is -
(1)1/8 (2)8 (3)4 (4)1/4
MPR095
2. The length of the intercept on y —axis cut off by the parabola, y? — 5y = 3x — 6 is
(D1 (2)2 (3)3 (4)5
MPRO096
3. Avariable circle is drawn to touch the line 3x — 4y = 10 and also the circle x? + y? = 1 externally
then the locus of its centre is -
(1) straight line (2) circle
(3) pair of real, distinct straight lines (4) parabola
MPR097
4. The locus of the point of trisection of all the double ordinates of the parabola y2 = /x is a parabola
whose latus rectum is -
[ 20 40 l
(1) 5 (2) o (3) ry (4) I
MPRO098
5. The straight line y = m(x — a) will meet the parabola y? = 4ax in two distinct real points if
(1)meR 2)yme[-1,1]
B)yme (-, 1] U1, ©) (4)m e R-{0}
MPRO099
6. If on a given base, a triangle be described such that the sum of the tangents of the base angles is a
constant, then the locus of the vertex is :
(1) acircle (2) a parabola (3) an ellipse (4) a hyperbola
MPR100
7. The equation of the circle drawn with the focus of the parabola (x — 1)2 — 8y = 0 as its centre and
touching the parabola at its vertex is :
(Dx2+y2—4y=0 (2)x2+y2—4y+1=0
(3)x2+y2—2x—4y=0 A)x2+y2—-2x—4y+1=0
MPR101
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8.

10.

11.

12.

13.

14.

15.

16.

If a focal chord of y? = 4x makes an angle a,a € (0,%} with the positive direction of x-axis, then

minimum length of this focal chord is -
(1) 2v2 (2) 42 (3)8 (4) 16

MPR102
A parabola y = ax? + bx + ¢ crosses the x-axis at (c,0) (3,0) both to the right of the origin. A circle

also passes through these two points. The length of a tangent from the origin to the circle is:
bc b c

(1) = (2) ac? (3) - (4) «\/—
a a a

MPR103
If (2, -8) is one end of a focal chord of the parabola yz = 32x, then the other end of the focal chord,

1S-

(1) (32,32) (2) (32,-32) (3)(-2,8) (4) (2,8)

MPR104
The length of a focal chord of the parabola y2 = 4ax at a distance b from the vertex is c, then
(1) 2a2 = bc (2) a3 = b2c (3) ac = b? (4) b?%c = 4a®

MPR105
Locus of trisection point of any arbitrary double ordinate of the parabola x? = 4 by, is -
(1) 9x2 =Dby (2) 3x2 = 2by (3) 9x2 = 4by (4) 9x2 = 2by

MPR106

Consider the graphs of y = Ax? and y? + 3 = x? + 4y, where A is a positive constant and x,y € R.
Number of points in which the two graphs intersect, is-
(1) exactly 4
(2) exactly 2
(3) at least 2 but the number of points varies for different positive values of A.
(4) zero for at least one positive A.
MPR107

From an external point P, pair of tangent lines are drawn to the parabola, y? = 4x.1f0; & 0, are the

e . . T .
inclinations of these tangents with the axis of x such that, 6, + 0, = 7 then the locus of P is:

Mx—-y+1=0 2)x+y—-1=0
3x—-y—-1=0 @x+y+1=0
MPR108
y-intercept of the common tangent to the parabola y? = 32x and x? = 108y is
(1)-18 (2)-12 3)-9 4)-6
MPR109

Tangents are drawn from the points on the line x —y + 3 = 0 to parabola y? = 8x. Then the
variable chords of contact pass through a fixed point whose coordinates are:
(1) (3.2) (2) (2.4) (3) (34) (4) (4,1)

MPR110
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17.  Consider two curves C, :(y—«/g)z :4(X—\/§) and C,:x*+y? =(6+2«/§)X+2\/§y—6(1+\/§),
then-
(1) ¢4 and C, touch each other only at one point.
(2) €, and C, touch each other exactly at two points.
(3) C; and C, intersect (but do not touch) at exactly two points.
(4) C; and C, neither intersect nor touch each other.
MPR111
18. C is the centre of the circle with centre (0,1) and radius unity. P is parabola y = ax?. The set of
values of 'a’ for which they meet at a point other than the origin, is-
1 11 1
(Da>0 (2) ae(O,Ej 3 [Z'Ej (4) [E'Ooj
MPR112
19. If the locus of the middle points of the chords of the parabola y? = 2x which touches the circle
x? +y? —2x —4 = 0isgiven by (y? + 1 — x)? = A(1 + y?), then the value of A is equal to-
(13 (2)4 (3)5 46
MPR113
20. PN is an ordinate of the parabola y? = 4ax(P ony? = 4ax and N on x-axis). A straight line is drawn
parallel to the axis to bisect NP and meets the curve in Q. NQ meets the tangent at the vertex in a
point T such that AT = kNP, then the value of k is (where A is the vertex)
(1)3/2 (2)2/3 3)1 (4) none
MPR114
SECTION-B
° This section will have TEN questions. Candidate can choose to attempt any 5 question out of these
10 questions. In case if candidate attempts more than 5 questions, first 5 attempted questions will
be considered for marking.
° The answer to each question is a NUMERICAL VALUE.
° For each question, enter the correct numerical value (Answer should be rounded off to the nearest integer).
° Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4, if only correct answer is given.
Zero Marks : 0, if no answer is given.
Negative Marks  :-1 for incorrect answer
1. If (a?,a — 2) be a point interior to the region of the parabola y? = 2x bounded by the chord joining
the points (2, 2) and (8, - 4), then the number of all possible integral values of a is:
MPR115
2. The number of integral values of a for which the point (—2a, a + 1) will be an interior point of the
smaller region bounded by the circle x? + y? = 4 and the parabola y? = 4x, is:
MPR116
3. A variable chord PQ of the parabola, y? = 4x is drawn parallel to the line y = x. If the parameters
of the points P & @ on the parabola be p & g respectively, then (p + g) equal to
MPR117
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4. The parabola whose axis is parallel to the y-axis and which passes through the points (0, 4), (1, 9)

and (-2, 6), also passes through (2, o) then the value of % is:

MPR118
5. The centre of the circle which passes through the focus of the parabola x? = 4y & touches it at the
point (6, 9) is (a, B) then |ou + B is
MPR119
6. If 7 is the distance between focus and directrix of the parabola
9x% — 24xy + 16y? — 20x — 15y — 60 = 0 then 4/ is:
MPR120
7. Points A, B & C lie on the parabola y2 = 4ax. The tangents to the parabola at 4, B & C, taken in
pairs, intersect at points P, Q & R. the ratio of the areas of the triangles ABC & PQR is
MPR121
8. Anormal is drawn to a parabola y? = 4ax atany point other than the vertex and it cuts the parabola
again at a point whose distance from the vertex is not less than ka find [k] (where [.] is GIF)
MPR122
9. If three normal are drawn through (5c, 0) to y? = 4x and two of which of perpendicular then the
value of c is
MPR123
10. Through the vertex O of the parabola y? = 8x, a perpendicular is drawn to any tangent meeting it
at P & the parabola at Q, then the value of OP.0Q is
MPR124
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[

JEE (Advanced) Practice Paper

This paper is for yourself practice and assessment the discussion of this paper is optional though you can

see PDF solutions or video solutions or solutions in hardcopy whichever is provided. J

SECTION-I
This section contains SIX questions.
Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four
option(s) is (are) correct option(s).
For each question, choose the correct option(s) to answer the question.
Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +4 if only (all) the correct option(s) is (are) chosen.

Partial Marks o +3 if all the four options are correct but ONLY three options are chosen.

Partial Marks +2 if three or more options are correct but ONLY two options are
chosen, both of which are correct options.

Partial Marks o+l if two or more options are correct but ONLY one option is chosen
and it is a correct option.

Zero Marks 0 if none of the options is chosen (i.e. the question is unanswered).

Negative Marks : -2 in all other cases.

For Example : If first, third and fourth are the ONLY three correct options for a question with
second option being an incorrect option; selecting only all the three correct options will result in
+4 marks. Selecting only two of the three correct options (e.g. the first and fourth options), without
selecting any incorrect option (second option in this case), will result in +2 marks. Selecting only
one of the three correct options (either first or third or fourth option), without selecting any
incorrect option (second option in this case), will result in +1 marks. Selecting any incorrect
option(s) (second option in this case), with or without selection of any correct option(s) will result
in -2 marks.

The locus of the mid point of the focal radii of a variable point moving on the parabola, y? = 8x is
a parabola whose-

(A) Latus rectum is half the latus rectum of the original parabola

(B) Vertex s (1,0)

(C) Directrix is y-axis

(D) Focus has the co-ordinates (2,0)

MPR125
The straight line y + x = 1 touches the parabola
(A)x®>+4y=0 (B)x2—x+y=0
(C)4x*>—-3x+y=0 (D)x?2—2x+2y=0

MPR126

PQ is a double ordinate of the parabola y? = 4ax. If the normal at P intersect the line passing
through Q and parallel to axis of x at G, then locus of G is a parabola with -
(A) length of latus rectum equal to 4a (B) vertex at (4a, 0)
(C) directrix as the linex —3a =0 (D) focus at (5a,0)
MPR127
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4.

Let A be the vertex and L the length of the latus rectum of the parabola, y? — 2y — 4x — 7 = 0. The
equation of the parabola with A as vertex, 2L the length of the latus rectum and the axis at right
angles to that of the given curve is:
(A)x?+4x+8y4=0 (B)x?+4x—8y+12=0
(Ox*+4x+8y+12=0 (D)x?+8x—4y+8=0

MPR128
Let y? = 4ax be a parabola and x2 + y2 + 2bx = 0 be a circle. If parabola and circle touch each
other externally then:
(A)a>0,b>0 (B)a>0,b<0
(Qa<0b>0 (D)a<0,b<0

MPR129
Locus of the centre of the circle passing through the vertex and the mid-points of perpendicular
chords from the vertex of the parabola y? = 4ax is

(A) is a parabola with vertex (—a, a) (B) is a parabola with latus rectum a
(C) is a parabola with vertex (2a, 0) (D) is a parabola with latus rectum %
MPR130
SECTION-II

This section contains TWO paragraphs.

Based on each paragraph, there are THREE questions.

Each question has FOUR options (A), (B), (C) and (D) ONLY ONE of these four options is correct.
For each question, darken the bubble corresponding to the correct option in the ORS.

For each question, marks will be awarded in one of the following categories :

Full Marks : +3 if only the bubble corresponding to the correct answer is darkened.
Zero Marks : 0 in all other cases.

Comprehension # 1 (Q. No.7 - 9)

Tangents are drawn to the parabola y? = 4x from the point P(6,5) to touch the parabola at
Q and R. C; is acircle which touches the parabolaat Q and C, isa circle which touches the parabola

at R. Both the circles C; and C, pass through the focus of the parabola.

Area of the APQR equals
1 1
A 5 (8)1 (©)2 () 5
MPR131
Radius of the circle C, is
(A) 55 (B) 5+/10 (C) 102 (D) +/210
MPR132
The common chord of the circles C; and C, passes through the
(A) incentre of the APQR (B) circumcenter of the APQR
(C) centroid of the APQR (D) orthocenter of the APQR
MPR133
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Comprehension # 2 (Q. No. 10 - 12)

Consider three lines y-axis, y = 2 and /x + my = 1 where (¢, m) lies on y? = 4x. Answer the

following:
10. Locus of circumcentre of triangle formed by given three lines is a parabola whose
(A) vertex is (—2,§j (B) vertex is (Z,EJ (C)LR.=4 (D) L.R.= 1
2 2 16
MPR134
11. Area of triangle formed by vertex and end points of latus rectum of parabola obtained in questions
(4)is

(A) 218 (unit)?
(B) Zig (unit)?

(C) s (unit)?

(D) (Total number of subsets of a set contain 10 elements)-! (unit)?2
MPR135

12. Any point on the parabola obtained in question (4) can be represented as

2 f—
(A)( Ly §+Lj (B) 2+t—,—3+it2
32 "2 16 32 2 16

2 3.t 2 3 t

MPR136

SECTION-III
. This section contains SIX questions.
. The answer to each question is a SINGLE DIGIT INTEGER ranging from 0 TO 9, BOTH INCLUSIVE.
. For each question, enter the correct integer corresponding to the answer using the mouse and the
on-screen virtual numeric keypad in the place designated to enter the answer.
. Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +3 If ONLY the correct integer is entered;
Zero Marks : 0 Ifthe question is unanswered;

Negative Marks : -1 Inall other cases.

13. The two parabolas y? = 4ax and y? = 4c(x — b) cannot have common normal, other than the axis
unless b/(a — c¢) > k. Find minimum value of k
MPR137
14. If P(-3,2) is one end of the focal chord PQ of the parabola y? + 4x + 4y = 0, then the slope of
tangentat Q is -
MPR138
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15. If the line x — y — 1 = 0 intersect the parabola y? = 8x at P & Q, if the point of intersection of
tangents at P & Q is (a, B), then o + B is

MPR139
16. A tangent to the parabola y? = 8x makes an angle of 45° with the straight line y = 3x + 5. If

equation of tangent passes through integer point then abscissa of its point of contact is

MPR140

17. Ifthe line y = 3x + A intersect the parabola y? = 4x at two distinct points then number of positive
integral values of A is -

MPR141

18. Through the vertex O of a parabola y? = 4x chords OP and 0Q are drawn at right angles to one
another. If for all position of P, PQ cuts the axis of the parabola at a fixed point (o, p) then o +  is
MPR142
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ANSWER KEY
EXERCISE - O
1 2 3 4 5 6 7 8 9 10
B C D C A D C A A A
11 12 13 14 15 16 17 18 19 20
B A A A C D A B D D
21 22 23 24 25 26 27 28 29 30
C C C A AB ABD |ABCD | ABCD B A
31 32 33 34
B A A B
EXERCISE - S
1. 1 2. 2 3. 4 4. 4 5. 7
6. 8 7. 4 8. 6 9. 3 10. 9
11. 3 12. 1 13. 4 14. 6
EXERCISE - JEE (Main) PYQ
2 6 7 8 10
1 3 3 2 1 4 0.50 2 2
12 13 14 15 16 17 18 19 20
1 2 2 4 2 1 2 3 4
22 23 24 25 26 27 28 29 30
10 1 4 2 16 1 1 16 3

2 3 4 5 6 7 8 9 10
B D D B 2 4 AD AB,C ACD
12 13 14 15 16

ABD 1.50 2.00 B,C,.D A

Q. 3 4 5 6 7 8 9 10
A. 3 1 4 1 4 2 4 3 4 1
Q. 11 12 13 14 15 16 17 18 19 20
A. 3 2 3 2 4 3 2
. Q. 8 9 10
Section-B
A. 1 0 2 9 5 2 2 9 3 4
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Section-I
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Section-II
A. A B C A B C
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