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MATHS

BOOKS - ARIHANT MATHS (ENGLISH)

PARABOLA

1. Find the locus of a point , which moves such that its
distance from the point (0, — 1) is twice its distance from

thelinedx +4y+1=0

° Watch Video Solution



https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_MqBJb1dFDCPp

2. What conic does the equation

25(z> +y° — 2z +1) = (4o — 3y + 1)? represent?

° Watch Video Solution

3. What conic does

1322 — 18zy + 37y* + 2z + 14y — 2 = O represent?

o Watch Video Solution

4. Statement I: The conic /azx + Vby = 1 represents a

parabola.
Statement II: Conic az? + 2hzy + by® + 29z + 2fy +c =0

represents a parabola if h? = ab.

| o Watch Video Solution



https://dl.doubtnut.com/l/_U3RzzVOxMXe3
https://dl.doubtnut.com/l/_2sGoxkGc4GpB
https://dl.doubtnut.com/l/_yIpA50tcKP44

5. If the equation z? — y®> — 2z + 2y + A = 0 represent a

degenerate conic . Find the value of .

° Watch Video Solution

6. If the equation z% — y? — 22 — 2y + ¢ = 0 represent an

empty set , then find the value of c.

o Watch Video Solution

7.1F the equation of conic
22 + 2y +3y° — 3z +5y+A=0 represent a single

point, then find the value of A

| !


https://dl.doubtnut.com/l/_yIpA50tcKP44
https://dl.doubtnut.com/l/_RdUCLmyhYUGR
https://dl.doubtnut.com/l/_YC7gkCiDIInx
https://dl.doubtnut.com/l/_icGZsGz6jHjJ

| & Watch Video Solution

8. For What value of A the equation of conic 2xy+4x-6y+A=0
represents two intersecting straight lines, if A = 17, then

this equation represents?

° Watch Video Solution

9. The centre of the conic

142% — 4oy + 11y? — 442 — 58y + 71 = 0, is

o Watch Video Solution

10. Find the equation of the parabola whose focus is at (-1,-2)

and the directrix the linex — 2y +3 =0


https://dl.doubtnut.com/l/_icGZsGz6jHjJ
https://dl.doubtnut.com/l/_iF9bE3edQhI6
https://dl.doubtnut.com/l/_Z8PNGRBNs3zN
https://dl.doubtnut.com/l/_2vmyHr9uPQ3i

o Watch Video Solution

11. Find the equation of the parabola whose focus is (4,-3) and

vertex is (4,-1).

o Watch Video Solution

12. The focal distance of a point on a parabola y* = 8z is 8.

Find it .

° Watch Video Solution

13. PQ is a double ordinate of a parabola y? = 4az- Find the

locus of its points of trisection.

V.Y l


https://dl.doubtnut.com/l/_2vmyHr9uPQ3i
https://dl.doubtnut.com/l/_WcoCHFMFHt3Z
https://dl.doubtnut.com/l/_SZ4zME5OMl8z
https://dl.doubtnut.com/l/_Ed1PZJ6pgmU0

| ¥ vvatch video sSolution ]

14. If y, Y9, y3 be the ordinates of a vertices of the triangle

inscribed in a parabola y® = 4az, then show that the area

. 1
of the triangle is 8—al(y1 —y2)(v2 —ys3)(ys — 1)/

° Watch Video Solution

15. An equilateral triangle is inscribed in the parabola

y? = 4az whose vertex is at the vertex of the parabola Find

the length of its side.

o Watch Video Solution



https://dl.doubtnut.com/l/_Ed1PZJ6pgmU0
https://dl.doubtnut.com/l/_pVzw7ysMVCxk
https://dl.doubtnut.com/l/_9eBbeGnUHfJb

16. Prove that the equation of the parabola whose focus is (0,
0) and tangent at the vertex is z—y+1=0 s

z? +y? + 2oy — 4z + 4y — 4 = 0.

° Watch Video Solution

17. Find the equation of the parabola whose latus-rectum is
4units , axis is the line 3z 4+ 4y — 4 = 0 and the tangent at

the vertexis thelinedz — 3+ 7 = 0.

O Watch Video Solution

18. Find the vertex, focus, and directrix of the following
parabolas:

e + 8z + 12y +4 =0


https://dl.doubtnut.com/l/_0uLqUQ0qUlFM
https://dl.doubtnut.com/l/_RwmnR7XN1DTr
https://dl.doubtnut.com/l/_N0IziFKO9FJn

o Watch Video Solution

19. Prove that the equation y? + 2ax + 2by+c =0
represents a parabola whose axis is parallel to the axis of x.

Find its vertex.

o Watch Video Solution

20. Derive the equation of the parabola with its vertex at

(3, 2) and its focus at (5, 2).

O Watch Video Solution

21. Find the equation of the parabola with latusrectum

joining the points (3,6) and (3,-2).


https://dl.doubtnut.com/l/_N0IziFKO9FJn
https://dl.doubtnut.com/l/_rDRKGSwqXpiN
https://dl.doubtnut.com/l/_sm24Ww8cOk5Y
https://dl.doubtnut.com/l/_Fem8BaVCjp1V

o Watch Video Solution

22. Find the equation to the parabola whose axis parallel to
the y-axis and which passes through the points (0,4)(1,9) and

(4,5) and determine its latusrectum.

o Watch Video Solution

23. Show that the point (2,3) lies outside the parabola

y? = 3.

° Watch Video Solution

24. Find the position of the point (-2,2) with respect to the

parabolay? — 4y + 9z + 13 = 0.


https://dl.doubtnut.com/l/_Fem8BaVCjp1V
https://dl.doubtnut.com/l/_nF61TwCsl58G
https://dl.doubtnut.com/l/_hJzXTUnQ7VXV
https://dl.doubtnut.com/l/_VQLSDlmsDCfg

o Watch Video Solution

25. If the point (a,t2, 2at) be the extremity of a focal chord of

parabola y? = 4az then show that the length of the focal

1\2
chord isa<t+?) .

o Watch Video Solution

26. Prove that the semi-latus rectum of the parabola y*(2) =
4ax is the harmonic mean between the segments of any focal

chord of the parabola.

o Watch Video Solution



https://dl.doubtnut.com/l/_VQLSDlmsDCfg
https://dl.doubtnut.com/l/_xQYo4KXQO1fM
https://dl.doubtnut.com/l/_PU9QQxChLTPq

27. Show that the focal chord, of parabola y? = 4az, that

makes an angle o with the x-axis is of length 4a cos ec’a.

° Watch Video Solution

28. Prove that the length of a focal chord of a parabola varies

inversely as the square of its distance from the vertex.

o Watch Video Solution

29. If the line lz +my+ n =0 touches the parabola

2

y* = dazx, prove that In = am?

o Watch Video Solution



https://dl.doubtnut.com/l/_0IT4ST2XHs60
https://dl.doubtnut.com/l/_tsAw3vmLdllI
https://dl.doubtnut.com/l/_zu6RxuKnPqdx
https://dl.doubtnut.com/l/_Uvi9F50sZElu

30. Show that z cos a + asin?

a = p touches the parabola
y? = dazx if pcosa + asin®a = 0 and that the point of

contact is (a tan® o, — 2a tana)-

° Watch Video Solution

31. Prove that the line % + g 1 touches the parabola
m

y? = da(z + b),if m>(l + b) + al® = 0.

o Watch Video Solution

32. Find the equation of the straight lines touching both

z? + y? = 2a% and y® = 8ax.

o Watch Video Solution



https://dl.doubtnut.com/l/_Uvi9F50sZElu
https://dl.doubtnut.com/l/_Z9MVNyUoCuYn
https://dl.doubtnut.com/l/_rtN3nbXVNr6s
https://dl.doubtnut.com/l/_k4VUs1EG0uvs

33. Find the equation of common tangent of

y? = daz and z? = 4by.

o Watch Video Solution

34. Two tangents to the parabola v* = 4az make
supplementary angles with the x-axis. Then the locus of their

point of intersection is

o Watch Video Solution

35. Show that the locus of the point of intersection of

mutually perpendicular tangetns to a parabola is its directrix.

° Watch Video Solution



https://dl.doubtnut.com/l/_k4VUs1EG0uvs
https://dl.doubtnut.com/l/_yEqGNaAJTkdq
https://dl.doubtnut.com/l/_4EZhzdgd0MdW

36. The tangents to the parabola y* = 4az at P(at%, 2at1),

and Q(at%, 2a,t2), intersect at R. Prove that the area of the

1
triangle PQR is 5 2(t — ty)*

° Watch Video Solution

37. Show that normal to the parabols y* = 8z at the point
(2,4) meets it again at (18.-12) . Find also the length of the

normal chord.

° Watch Video Solution

38. Prove that the chord yv/2z + 4a4/2 = 0 is a normal
chord of the parabola y? = 4az. Also, find the point on the

parabola where the given chord is normal to the parabola.


https://dl.doubtnut.com/l/_2xE2mRA3cg62
https://dl.doubtnut.com/l/_gTCN66opHxHH
https://dl.doubtnut.com/l/_JPGtw1Bf6vJH

o Watch Video Solution

39. about to only mathematics

° Watch Video Solution

40. Prove that the normal chord to a parabola at the point
whose ordinate is equal to the abscissa subtends a right

angle at the focus.

o Watch Video Solution

41. If the normal to the parabola 3* = 4az at point t; cuts

the parabola again at point t, , then prove that (t,)* > 8.

V.Y l


https://dl.doubtnut.com/l/_JPGtw1Bf6vJH
https://dl.doubtnut.com/l/_yB8tRFwMOuvd
https://dl.doubtnut.com/l/_Hdyi8mjBskDC
https://dl.doubtnut.com/l/_fgG9SXrkzOgg

| ¥ vvatch video sSolution ]

42. If two of the three feet of normal drawn from a point to
the parabola y2 = 4z are (1, 2) and (1,-2), then find the third

foot.

° Watch Video Solution

43.The locus of the point through which pass three normals
to the parabola y? = 4az, such that two of them make
angles a & respectively with the axis & tana - tanf = 2 is

(a > 0)

° Watch Video Solution



https://dl.doubtnut.com/l/_fgG9SXrkzOgg
https://dl.doubtnut.com/l/_OXeLlqDxCpuA
https://dl.doubtnut.com/l/_vFMxyDXjOv1I

44. Find the locus of a point which is such that, the three
normals through it cut the axis in points whose distance

from the vertex are in A.P.

° Watch Video Solution

45. Find the point on the axis of the parabola
3y®> + 4y — 6z + 8 = 0 from where three distinct normals

can be drawn.

O Watch Video Solution

46. A circle cuts the parabola y? = 4az at right angles and
passes through the focus , show that its centre lies on the

curve y%(a + 2z) = a(a + 3z)°.


https://dl.doubtnut.com/l/_sU1m8KjrSjXh
https://dl.doubtnut.com/l/_QjBT9EkMEfxp
https://dl.doubtnut.com/l/_zHvIQqqFoMQC

o Watch Video Solution

47. Show that the length of the chord of contact of the

tangents drawn from (z1, y;) to the parabola y? = daz is

1
E\/(y% — 40@'1) (y% + 4&2)

o Watch Video Solution

48. Area of the triangle formed by the tangents from (x1, y;)

to the parabola y? = 4az and its chord of contact is

[ 3 [N

3
(y% - 4“"71) ’ St

2a 2a

o Watch Video Solution



https://dl.doubtnut.com/l/_zHvIQqqFoMQC
https://dl.doubtnut.com/l/_Kk0ElgGNfEJa
https://dl.doubtnut.com/l/_5O2XNS1iTW9x

49, Find the locus of the middle points of the chords of the
parabola y* = 4az which subtend a right angle at the vertex

of the parabola.

° Watch Video Solution

50. The locus of the middle points of normal chords of the

parabola y? = 4ax is-

° Watch Video Solution

51. If the diameter through any point P of a parabola meets
any chord in A and the tangent at the end of the chord meets

the diameter in B and C, then prove that PA?> = PB. PC

| o Wiakd. vt daa CAliibkiam


https://dl.doubtnut.com/l/_cQ3wXc2CDXqw
https://dl.doubtnut.com/l/_byEjqFum9R7z
https://dl.doubtnut.com/l/_urYOdmIDAEBq

L —vvdadtilll VIUCTU JUVIULIVIL )

52. Find the equations of the tangent and normal to the

parabola y* = 4azat the point (at2, 2at).

° Watch Video Solution

53. A ray of light is coming along the line y = b from the
positive direction of x-axis and striks a concave mirror whose
intersection with xy-plane is a parabola y? = 4az. Find the
equation of the reflected ray and show that it passes through

the focus of the parabola. Both a and b are positive.

° Watch Video Solution



https://dl.doubtnut.com/l/_urYOdmIDAEBq
https://dl.doubtnut.com/l/_Kk2wp4XJ3Ysv
https://dl.doubtnut.com/l/_PWs8Tey35QYc

54.Find the length of latusrectum intersect at the focus S its

coordinate are detained by solving.

O Watch Video Solution

55. A ray of light travels along a line y = 4 and strikes the
surface of curves y?> = 4(z + g). Then the equations of the
line along which of reflected ray travels is z = 0 (b) z = 2 (c)
x+y(d)2zxz+y=4

A.x=0

B. x=2

C. x+y=4

D. 2x+y=4


https://dl.doubtnut.com/l/_rFF9E5YaDdJu
https://dl.doubtnut.com/l/_SMkpFlXB7Y7x

Answer: A

° Watch Video Solution

56. A parabola is drawn with focus at (3,4) and vertex at the
focus of the parabola y? — 12z — 4y + 4 = 0. The equation
of the parabola is

Ax? —6z+8y+25=0

B.y? — 8z — 6y +25 =0

Ca?—6zx+8 —25=0

D.z2+ 6z —8y —25=0

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_SMkpFlXB7Y7x
https://dl.doubtnut.com/l/_ZA2tLZkdoSWC

57. Two parabolas have the same focus. If their directrices are

the x- and the y-axis, respectively, then the slope of their

4 3
common chord is £1 (b) 3 (c) 1 (d) none of these

w >
H_
—_

N
] e ol

D. None of these

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_ZA2tLZkdoSWC
https://dl.doubtnut.com/l/_P3RHhEDytMQj

58. Let us define a region R is xy-plane as a set of points (x,y)
satisfying [:1;2] = [y| (where [x] denotes greatest integer
< z),then the region R defines
A. a parabola whose axis is horizontal
B. a parabola whose axis is vertical
2

C. integer point of the parabolay = «

D. None of the above

Answer: D

° Watch Video Solution

59. The minimum area of circle which touches the parabolas

y=z>+1and y =z —1 is Tgsqunit (b) 3—gsqfum't


https://dl.doubtnut.com/l/_PkUVV2sIhACR
https://dl.doubtnut.com/l/_tf2hSTn5A8Fd

5 squnit (d) Tﬂ squnit

Aa) T it
. la 165qun|5

8. (b) T it
- (b) 55-sq units

9 )
C. ?sq units

O

D. —sq units
1 q

Answer: B

o Watch Video Solution

60.If a line z + y = 1 cut the parabola y* = 4az in points A
and B and normals drawn at A and B meet at C. The normals
to the parabola from C other than above two meets the
parabola in D, then point D is : (A) (a,a) (B) (2a,2a) (C)

(3a, 3a) (D) (4a, 4a)


https://dl.doubtnut.com/l/_tf2hSTn5A8Fd
https://dl.doubtnut.com/l/_3WAQgZYVtmmq

A. (a,2a)
dam 4a
B. ,—
[2 l
2am? 2a
C. ,—
[2 l

4am? dam
D. ,
[2 l

Answer: D

° Watch Video Solution

61. If d is the distance between the parallel tangents with
positive slope to y> =4randz?+y? — 22+ 4y—11=0,
then 10

Al10<d <20

B.4<d<6


https://dl.doubtnut.com/l/_3WAQgZYVtmmq
https://dl.doubtnut.com/l/_I0hwj029EdCW

c.d<4

D. None of these

Answer: C

o Watch Video Solution

62. Two parabolas C and D intersect at two different points,
where Cis y = 22 — 3 and D is y = kz>. The intersection at
which the x value is positive is designated Point A, and x=a at
this intersection the tangent line | at A to the curve D
intersects curve C at point B, other than A. IF x-value of point

B is 1, then a equal to

Al

B.2


https://dl.doubtnut.com/l/_I0hwj029EdCW
https://dl.doubtnut.com/l/_AfAlNK7rBXpA

C.3

D.4

Answer: C

o Watch Video Solution

63.

min [(ml —z5)* + (5+ \/1 . — 4:::2)2], Ve, zy € R,
is (a)4y/5 + 1(b) 3 — 2/2(c)y/5 + 1(d) /5 — 1

A.45+1

B.3 — 22

C.v/b+1

D./5—1


https://dl.doubtnut.com/l/_AfAlNK7rBXpA
https://dl.doubtnut.com/l/_Fmv77dhHJYIm

Answer: B

° Watch Video Solution

64. The condition that the parabolas y? = 4c(z — d) and

y? = daz have a common normal other than X-axis

(a > 0,c>0)is
A2a < 2c+d
B.2¢ < 2a +d
C.2d < 2a+c

D.2d < 2¢+ a

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_Fmv77dhHJYIm
https://dl.doubtnut.com/l/_7GIPSCdWeIV4

65. The locus of the midpoint of the focal distance of a
variable point moving on theparabola y* = 4ax is a parabola
whose (a)latus rectum is half the latus rectum of the original
parabola (b)vertex is (%, 0) (c)directrix is y-axis. (d)focus has
coordinates (a, 0)

A.latusrectum is half the latusrectum of the original

parabola
B. Vertex is (%, O)
C. directrix is Y-axis

D. focus has the coordinate (a,0)

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_7GIPSCdWeIV4
https://dl.doubtnut.com/l/_WKgl4MSIpMUV

66. IF PP, and Q1Q> two focal chords of a parabola
y® = 4az at right angles, then
A. area of the quadrilateral P;Q1P>Q5 is minimum when
the chords are inclined at an angle 7 /4 to the axis of
the parabola.
B. minimum area is twice the area of the square on the
latusrectum of the parabola.
C. minimum area of quadrilateral P;QP>(Q> cannot be
found
D. minimum area is thrice the area of the square on the

latusrectum of the parabola.


https://dl.doubtnut.com/l/_WKgl4MSIpMUV
https://dl.doubtnut.com/l/_YBjSDuKqtn27

Answer: A

° Watch Video Solution

67. The equation of the line that touches the curves y = z|z|
and 2% + (y — 2)°> = 4, where z # 0, is:

Ay = 4/5z + 20

B.y = 4,/3z — 12

Cy=0

D.y = — 4,/5z — 20

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_YBjSDuKqtn27
https://dl.doubtnut.com/l/_ccVqfYeqGYYj
https://dl.doubtnut.com/l/_qSg91iv67rLc

68. Let V be the vertex and L be the latusrectum of the
parabola z? = 2y + 4z — 4. Then the equation of the
parabola whose vertex is at V. Latusrectum L /2 and axis s

perpendicular to the axis of the given parabola.

A.y2 = —2
B.yl=2—4
Cy’l=2—=zx
D.y? =4 — =z
Answer: A,C

° Watch Video Solution

69. about to only mathematics


https://dl.doubtnut.com/l/_qSg91iv67rLc
https://dl.doubtnut.com/l/_j0l5pAHPNcuC

Answer: A

o Watch Video Solution

d
70. Find d—yat(G, 1) if y? = 4daz
i

° Watch Video Solution

71.Find Y i 25 — 3y = e
.II’IEI r — oYy —==¢€

I ° Wiakd. vt daa CAliibkiam


https://dl.doubtnut.com/l/_j0l5pAHPNcuC
https://dl.doubtnut.com/l/_TXy8l96T9CD0
https://dl.doubtnut.com/l/_osd0FfoYUT3K

| § —vvVdadtilll VIUCTU JUVIULIVIL )

72.Tangents are drawn to the parabola y* = 4z at the point
P which is the upper end of latusrectum . Area enclosed by

the tangent line at, PX axis and the parabola is

A 2 it
- 359 units

B4 it
- 3 59 units

c 14 "
-3 59 units

D 16 it
-3 59 units

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_osd0FfoYUT3K
https://dl.doubtnut.com/l/_XYXFatP1wj1Z

73. Let C; and C, be respectively, the parabolas z* = y — 1
andy? =z — 1 Let P be any point on C; and Q be any point
on Cy . Let P; and (); be the refelections of P and Q,
respectively with respect to the line y=x.
If the point p(7r, 7+ 1) and Q(,uz + 1, ,u) then P; and @,
are

A (7r2 + 1, 71') and (,u2 + 1, ,u)

B. (,u2 + 1, ,u) and (u, u? + 1)

C. (,u, u? + 1) =and (u, u? + 1)

D. (7r, 4+ 1) =and (,u2, 1+ ,u)

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_lf0PDMAA2cOx
https://dl.doubtnut.com/l/_tjwXlyYqAi1D

74. Let C; and C, be respectively, the parabolas z% = y — 1
and 4> = = — 1 Let P be any point on C; and Q be any point
on Cy . Let P; and (); be the refelections of P and Q,
respectively with respect to the line y=x.

Arithemetic mean of PPjand Q@) is always less than

A. PQ
B 1P
.5 PQ

C.2PQ

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_tjwXlyYqAi1D

75. about to only mathematics

° Watch Video Solution

d
76. Find il if y? = dax
x

° Watch Video Solution

77.(a) Statement | is true, Statement Il is true , Statement Il is
a correct explanation for statement |I.

(b) Statement | is true, Statement Il is true, Statement Il is not
a correct explanation for Statement I.

(C) Statement | is true, Statement Il is false.

(D) Statement | is false , Statement Il is true.

Statement | through the point (m, 7+ 1), 7 < 2, there


https://dl.doubtnut.com/l/_ycGRwr3G7uUF
https://dl.doubtnut.com/l/_hhhdD5LWCT4Z
https://dl.doubtnut.com/l/_7HoDnmsIiB0y

cannot be more than one normal to the parabola y? = 4az .
Statement Il The point (m, 7™ + 1) cannot lie inside the

parabola y? = 4ax .

° Watch Video Solution

d
78.Find =2 if 4 = 2az
dx

° Watch Video Solution

79. Parabola y* = 4a(z — ¢;) and z* = 4a(y — ¢;) , where
ciandcy are variable, are such that they touch each other.
The locus of their point of contact is (a)my:2a2 (b)

xYy = 4a? (Qxy = a® (d) none of these

° Watch Video Solution



https://dl.doubtnut.com/l/_7HoDnmsIiB0y
https://dl.doubtnut.com/l/_qxYxeSH74e3o
https://dl.doubtnut.com/l/_SqP3tfFfRTYs

80. Show that the area formed by the normals to 3* = 4az at

the points tq, to, t3 is

o Watch Video Solution

81. If the parabolas y*> = 4az and y* = 4c(z — b) have a

common normal other than the x-axis (a, b, ¢ being distinct

positive real numbers), then prove that > 2.

a—=c¢

° Watch Video Solution

82.If on a given base B(, a triangle is described such that
the sum of the tangents of the base angles is m, then prove

that the locus of the opposite vertex A is a parabola.



https://dl.doubtnut.com/l/_SqP3tfFfRTYs
https://dl.doubtnut.com/l/_MnBPgvO40YVu
https://dl.doubtnut.com/l/_f8631eKkye6a
https://dl.doubtnut.com/l/_ZeMLFz0mLX80

| o Watch Video Solution

83. A parabola mirror is kept along y? = 4z and two light
rays parallel to its axis are reflected along one straight line. If
one of the incident light rays is at 3 units distance from the
axis, then find the distance of the other incident ray from the

axis.

o Watch Video Solution

84. Prove that the length of the intercept on the normal at
the point P(at2, 2at) of a parabola y?> = 4az made by the

circle described on the line joining the focus and P as

diameteris ay/1 + 2,

o Watch Video Solution



https://dl.doubtnut.com/l/_ZeMLFz0mLX80
https://dl.doubtnut.com/l/_bMT7CGN9NnTP
https://dl.doubtnut.com/l/_WJ8f6yLe8nqC

85. If parabola of latus rectum | touches a fixed equal
parabola, the axes of the two curves being parallel, then the

locus of the vertex of the moving curve is

° Watch Video Solution

86. Find the slope of normal to the curve if equation of the

curveisy = r? +x — 2at (1,2)

o Watch Video Solution

87.TP and T'Q) are any two tangents to a parabola and the

tangent at a third point R cuts them in P’ and @’. Prove

TP’ TQ'
that TP + TO =1



https://dl.doubtnut.com/l/_WJ8f6yLe8nqC
https://dl.doubtnut.com/l/_4PxMgUq3X9MP
https://dl.doubtnut.com/l/_b6a1oXt0f9xn
https://dl.doubtnut.com/l/_CFrmbIcO56Cd

o Watch Video Solution

88. Prove that on the axis of any parabola there is a certain

point 'k' which has the property that, if a chord PQ of

1 1
parabola be drawn through it then + is the

(PK)*  (QK)’

same for all positions of the chord.

o Watch Video Solution

89. If the distribution of weight is uniform, then the rope of
the suspended bridge takes the form of parabola.The height
of the supporting towers is 20m, the distance between these
towers is 150m and the height of the lowest point of the rope
from the road is 3m. Find the equation of the parabolic shape

of the rope considering the floor of the parabolic shape of


https://dl.doubtnut.com/l/_CFrmbIcO56Cd
https://dl.doubtnut.com/l/_ywugrP1kWcZh
https://dl.doubtnut.com/l/_z7aqG1eek3L5

the rope considering the floor of the bridge as X-axis and the
axis of the parabola as Y-axis. Find the height of that tower
which supports the rope and is at a distance of 30 m from

the centre of the road.

O Watch Video Solution

90. Tangent is drawn at any point (z, y;) on the parabola
y?> = 4ax . Now tangents are drawn from any point on this
tangent to the circle 2 + y? = a? such that all the chords

of contact pass throught a fixed point (x5, yo) Prove that
x Y 2
L2 Y2

o Watch Video Solution



https://dl.doubtnut.com/l/_z7aqG1eek3L5
https://dl.doubtnut.com/l/_yu5Ecc7z6cGr

91. If a chord PQ of the parabola 3> = 4az subtends a right
angle at the vertex, show that the locus of the point of

intersection of the normals at P and Q is y*> = 16a(z — 6a).

o Watch Video Solution

d
gzmngif@m+@m+3®=y2
I

o Watch Video Solution

o dy @’ y?
93.F|nd% if g—l— b2_a2 =1

o Watch Video Solution



https://dl.doubtnut.com/l/_ToyEd3jT3bkO
https://dl.doubtnut.com/l/_zBN2HUYXQYPf
https://dl.doubtnut.com/l/_JDFCKVuV7JSl

94. Two straight lines are perpendicular to each other. One of
them touches the parabola y* = 4a(x + a) and the other
touches y* = 4b(z + b) . Their point of intersection lies on
the line. @z —a+b=0 (b)) xz+a—-b=0 (0

z+a+b=0d)z—-—a—-b=0

o Watch Video Solution

Jee Type Solved Examples



https://dl.doubtnut.com/l/_fnp0H8P98LX7

1. Match the Following

Coh_:mvﬁil Column It

(A) If PQ is any focal chord of the parabola y=32x (p) 2
and length of PQ can never be less than A units,
then A is divisible by

(B) A tangent is drawn to the parabola y* =4xatthe (q) 3
point ‘P’ whose abscissa lies in the interval [1,4].
If maximum possible area of the triangle formed
by the tangent at ‘P’, ordinate of the point ‘P’ and
the X-axis is A sq units, then A is divisible by

(C) The normal at the ends of the latusrectum of the (1) 4
parabola ) = 4x meet the parabola again at A and
A’.If length AA’=), unit, then A s divisible by

© o
©® 8

o Watch Video Solution

Exercise For Session 1

1. The vertex of the parabola 32 + 6x — 2y + 13 = O is

A (-2,1)


https://dl.doubtnut.com/l/_vmuNtBUeJ3wo
https://dl.doubtnut.com/l/_PwIjBBTxVVAd

B. (2,-1)

C.(1,0)

D. (1,-1)

Answer: A

o Watch Video Solution

2. If the parabola y? = 4ax passes through the point (3,2)

then find the length of its latus rectum.

>

@®
Wl w|


https://dl.doubtnut.com/l/_PwIjBBTxVVAd
https://dl.doubtnut.com/l/_qMrqLtKFqCYT

Answer: D

° Watch Video Solution

3. Find the value of P such that the vertex of
y = 2% + 2px + 13 is 4 units above the x-axis.

A +2

B.4

C.t3

D.5

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_qMrqLtKFqCYT
https://dl.doubtnut.com/l/_I3sobXwn2ks2
https://dl.doubtnut.com/l/_hoSehIEyVQof

4. The length of the latusrectum of the parbola whose focus
is (3, 3) and directrix 3z — 4y — 2 = 0, is

A a)l

B.b) 2

C.o)4

D.d) 8

Answer: B

o Watch Video Solution

5. If the vertex and focus of a parabola are (3,3) and

( — 3, 3) respectively, then its equation is

AA x> — 6z + 24y — 63 =0


https://dl.doubtnut.com/l/_hoSehIEyVQof
https://dl.doubtnut.com/l/_tWT6BUz6l3it

B.B.z?> — 6z + 24y — 81 = 0
C.Cy* —6y+24x — 63 =0

D.Dy? — 6y — 24z + 81 = 0

Answer: C

o Watch Video Solution

6. If the vertex of the parabola y = 2 + x + c lies on X-axis,

then the value of ¢, is

A4

C.16

D.-16


https://dl.doubtnut.com/l/_tWT6BUz6l3it
https://dl.doubtnut.com/l/_i7YLDXBUOt50

Answer: C

° Watch Video Solution

7. The parabola having its focus at (3,2) and directrix along

the Y-axis has its vertex at

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_i7YLDXBUOt50
https://dl.doubtnut.com/l/_QHsiyYgXMjtM
https://dl.doubtnut.com/l/_nIuF0DCyKRGx

8. about to only mathematics

A.y=0

B. x=1

C.y=1

D. x=-1

Answer: C

° Watch Video Solution

9. The equation of the latus retum of the parabola

z? + 4z 4+ 2y = 0is

A.3y-2=0


https://dl.doubtnut.com/l/_nIuF0DCyKRGx
https://dl.doubtnut.com/l/_acpz6TcQQa01

B. 3y+2=0

C.2y-3=0

D. 2y+3=0

Answer: C

o Watch Video Solution

10. The focus of the parabola z? — 8z + 2y + 7 = O'is

A (O -
(0-3)
B.(4,4)
9
(13)
9
o4 2)


https://dl.doubtnut.com/l/_acpz6TcQQa01
https://dl.doubtnut.com/l/_NT8hIvkCe9ie

Answer: B

° Watch Video Solution

11. The equation of the parabola with the focus (3,0) and

directrix x+3=0 is

A y2 = 2z
B.y? = 3z
C.y% = 6z
D.y? = 12z
Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_NT8hIvkCe9ie
https://dl.doubtnut.com/l/_AW5ZxkokC0Bz
https://dl.doubtnut.com/l/_gZpnQUj2JEt1

12. Equation of the parabola whose axis is parallel to Y- axis
and which passes through the point (1,0),(0,0)and (-2,4) , is

A. 2z + 2y = 3y

B.2z> — 2z = 3y

C.2z% + 2z = Y

D.2z2 — 2z =y

Answer: B

o Watch Video Solution

13. Find the equation of the parabola whose focus is (5,3) and

directrix is the line 3x-4y+1=0.

° Watch Video Solution



https://dl.doubtnut.com/l/_gZpnQUj2JEt1
https://dl.doubtnut.com/l/_Z4qNNlxgPI9H

14. about to only mathematics

o Watch Video Solution

15. Find the vertex , focus, axis , directrix and latusrectum of

the parabola 4y + 12z — 20y + 67 = 0.

° Watch Video Solution

16. Find the name of the conic represented by

V@G-

° Watch Video Solution



https://dl.doubtnut.com/l/_Z4qNNlxgPI9H
https://dl.doubtnut.com/l/_GjyJ7wkLUi73
https://dl.doubtnut.com/l/_tcjCsvLU2KTh
https://dl.doubtnut.com/l/_yRzep9WXjoD5
https://dl.doubtnut.com/l/_UPfF1fFJSyJb

17. The curve described parametrically by z = > +¢+1 ,
and y = 2 —t+1 represents. (a) a pair of straight lines (b)

an ellipse (c) a parabola (d) a hyperbola

o Watch Video Solution

18. Prove that the equation of the parabola whose vertex and
focus are on the X-axis at a distance a and a'from the origin

respectively is y> = 4(a’ — a)(z — a)

o Watch Video Solution

19. Find the equatin to the parabola whose axis is parallel to
the yxis and which passes through the point

(0,4), (1.9), and ( — 2,6) and determine its latus rectum.

| o |


https://dl.doubtnut.com/l/_UPfF1fFJSyJb
https://dl.doubtnut.com/l/_Tap8g8wZpdG0
https://dl.doubtnut.com/l/_xzLqNEmQM9FH

| & Watch Video Solution

20. The equation ax® +drxy+ 1y  +ax+3y+2=0

represents a parabola. Find the value of a.

o Watch Video Solution

Exercise For Session 2

1.1f 2z + y + X = 0is a normal to the parabola y* = — 8,

then \is (a)12 (b) —12(c) 24 (d) — 24

A.-24

B.-16


https://dl.doubtnut.com/l/_xzLqNEmQM9FH
https://dl.doubtnut.com/l/_7BvWjRYfOiBQ
https://dl.doubtnut.com/l/_A86BnT3nFh8N

D. 24

Answer: D

° Watch Video Solution

2. If a normal chord subtends a right at the vertex of the

parabola 'y"*(2)=4ax,then find its inclination to the axis.

1

V2

Answer: B::D

| o Watch Video Solution


https://dl.doubtnut.com/l/_A86BnT3nFh8N
https://dl.doubtnut.com/l/_IPF5kegmMaJa

3. The common tangent to the parabola y® = 4az and
z? = dayis

A. (a) x+y+a=0

B. (b) x+y-a=0

C. (c) x-y+a=0

D. (d) x-y-a=0

Answer: A

° Watch Video Solution

4. The circle 22 + y? + 4\z = 0 which X € R touches the

parabola y* = 8z. The value of \ is given by


https://dl.doubtnut.com/l/_IPF5kegmMaJa
https://dl.doubtnut.com/l/_2b7ZRtsNbRaO
https://dl.doubtnut.com/l/_Njtvb0Ouacth

o Watch Video Solution

5. If the normals at two points P and Q of a parabola
y® = 4ax intersect at a third point R on the curve, then the
product of ordinates of Pand Q is

A. 40’

B. 2a°

C. —4a?

D. 8a>

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_Njtvb0Ouacth
https://dl.doubtnut.com/l/_CMlLpWmnb1Xe

6. The normals at three points P, ), R of the parabola

y® = 4az meet in (h, k) The centroid of triangle PQR lies

on (A)x=0(B)y=0(C)x=-a(D)y=a'

A. x=0

C.x=a

D.y=a

Answer: D

° Watch Video Solution

7. The set of points on the axis of the parabola

y? — 4z — 2y + 5 = 0 from which all the three normals to


https://dl.doubtnut.com/l/_2naiA7j6J2L9
https://dl.doubtnut.com/l/_NiSXiprvl8vR

the parabola are real , is

AXNO0),z>1
B.(A\, 1), A >3
C.(A2),A>6

D.(\,3),A > 8

Answer: B

o Watch Video Solution

8. Prove that any three tangents to a parabola whose slopes
are in harmonic progression enclose a triangle of constant

area.

o Watch Video Solution



https://dl.doubtnut.com/l/_NiSXiprvl8vR
https://dl.doubtnut.com/l/_Kki5JaJJkmSz

9. prove that the locus of the point of intersection of the
tangents at the extremities of any chord of the parabola
2

y° = 4ax which subtends a right angle at the vertes is

z + 4a = 0.

o Watch Video Solution

10. Find the equation of the normal to the parabola y? = 4z
which is

parallel to the line y=2x-5.

o Watch Video Solution

11. Find the equation of the normal to the parabola y? = 4z

which is


https://dl.doubtnut.com/l/_rouPhOtwxWZl
https://dl.doubtnut.com/l/_TQ0iAUhplpxd
https://dl.doubtnut.com/l/_3B5HKcWdVI4J

perpendicular to the line 2x+6y+5=0.

o Watch Video Solution

12. The ordinates of points P and Q on the parabola * = 12z
are in the ration 1:2 . Find the locus of the point of

intersection of the normals to the parabola at P and Q.

o Watch Video Solution

13. The normals at P, Q, R on the parabola y2 — 4ax meet in a
point on the line y = c. Prove that the sides of the triangle

POR touch the parabola 2% = 2cy.

° Watch Video Solution



https://dl.doubtnut.com/l/_3B5HKcWdVI4J
https://dl.doubtnut.com/l/_1XHYHATnMf8O
https://dl.doubtnut.com/l/_j5EoOS0AeT72
https://dl.doubtnut.com/l/_47I2ImaVSqNB

14. Three normals are drawn from (2),0) to the parabola
y? = 4z Show that A\ must be less than 1. One normal is
always the X-axis. Find A for which the other two normals are

perpendicular to each other.

o Watch Video Solution

15. If mq, my are the slopes of the two tangents that are

drawn from (2,3) to the parabola y2 = 4x , then the value of

1 1
— + — s
m1 ma


https://dl.doubtnut.com/l/_47I2ImaVSqNB
https://dl.doubtnut.com/l/_juXoazBi1X83

Answer: B

° Watch Video Solution

16. Find the angle between the tangents drawn from the

origin to the parabolas 3* = 4a(z — a)

A.90°

B.30°

1
C.tan ! =
an (2)

D.45°

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_juXoazBi1X83
https://dl.doubtnut.com/l/_pOvUfmPk7WpA
https://dl.doubtnut.com/l/_K4HP0g1A5Mtb

17. If (a, b) is the midpoint of a chord passing through the
vertex of the parabola y2 = 4z, then (a)a = 2b (b) a’ = 2b

()a® = 2b(d) 2a = b*

Answer: D

o Watch Video Solution

18. The diameter of the parabola y* = 6z corresponding to

the system of parallel chords 3x-y+c=0 is


https://dl.doubtnut.com/l/_K4HP0g1A5Mtb
https://dl.doubtnut.com/l/_2xedpixCEq85

A. (a)y-1=0

B. (b)y-2=0

C. (c)y+1=0

D. (d)y+2=0

Answer: A

o Watch Video Solution

19. Tangents are drawn from the point (-1, 2) to the parabola
y? = 4z The area of the triangle for tangents and their
chord of contact is

A.8

B.8y/3


https://dl.doubtnut.com/l/_2xedpixCEq85
https://dl.doubtnut.com/l/_LyE32T3Ty5yb

C.8v/2

D. None of these

Answer: C

o Watch Video Solution

20. for parabola 22 +y? + 2y — 6z —2y+ 3 =0, the
focus is.

A. (1,-1)

B. (1,1)

C.(3,1)

D. None of these

Answer: C


https://dl.doubtnut.com/l/_LyE32T3Ty5yb
https://dl.doubtnut.com/l/_AwJaeDF4athu

o Watch Video Solution

21. Find the locus of the middle points of the chords of the
parabola y* = 4az which subtend a right angle at the vertex
of the parabola.

A y? —2azx +8a2 =0

B.y> = a(z — 4a)

C.y? = 4a(z — 4a)

D.y? + 3azx + 4a®> = 0

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_AwJaeDF4athu
https://dl.doubtnut.com/l/_wxBTFtTN2dQq

22. A ray of light moving parallel to the x-axis gets reflected
form a parabolic mirror whose equation s
(y—2)> =4(z + 1) . Find the point on the axis of the
parabola through which the ray must pass after reflection.

A. (-2,0)

B. (-1,2)

C.(0,2)

D. (2,0)

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_rP6FHRCKibjZ

23. The locus of the point of intersection of the tangents to

the parabola y* = 4az which include an angle a is

° Watch Video Solution

24. about to only mathematics

o Watch Video Solution

25. Tangents are drawn from the point (-1, 2) to the parabola
y? = 4z The area of the triangle for tangents and their

chord of contact is

o Watch Video Solution



https://dl.doubtnut.com/l/_Zkb65HhWNb8p
https://dl.doubtnut.com/l/_eYZCq6h81cAC
https://dl.doubtnut.com/l/_RDXOfXyrVNWK

Exercise Single Option Correct Type Questions

1. A common tangent is drawn to the circle 2% + y* = a* and
the parabola y? = 4bz. If the angle which his tangent makes

with the axis of x is % , then the relationship between a and
b (a,b > 0)

AAb=+2a

B.B.a = by/2

C.C.c=2a

D. D. a=2c

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_hrmUAWnPixPn
https://dl.doubtnut.com/l/_UkkdOQXt2doW

2.The equation of the parabola whose vertex and focus lie on
the axis of = at distances a and a; from the origin,
respectively, is (a) y? — 4(a; — a)x (b)
y> —4(a; — a)(z — a) (@) y* — 4(a; — a)(z — a) (d) none

Ay® = 4(a; — a)z

B.y> = 4(a; — a)(z — a)

C.y? =4(a; — a)(z — aq)

D.y? = 4daa;x

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_UkkdOQXt2doW

3. If parabolas y? = Az and
25{(:1: —3) + (y + 2)2] = (3z — 4y — 2)* are equal, then
the value of Ais (@) 9(b)3(c) 7 (d) 6

A3

B.6

C.7

D.9

Answer: B

° Watch Video Solution

4. ABCD and EFGC are squares and the curve y = k,/ passes

FG
through the origin D and the points B and F.The ratio of B0


https://dl.doubtnut.com/l/_oN5yRbwpHEro
https://dl.doubtnut.com/l/_02PVWp9LjJMn

B
_l_
—_

A A

@
_|_
—

B. B.

)

>
_|_
—_

C.C.

é‘ﬂk
:

D.D.

Answer: D

o Watch Video Solution

d
5.Find =2 if 4® =z
dx

° Watch Video Solution



https://dl.doubtnut.com/l/_02PVWp9LjJMn
https://dl.doubtnut.com/l/_Fx9JaS818vKS

6. The vertex of the parabola whose parametric equation is

c=t"—t+1ly=t>+t+1,t € R,is

A. (1)
B. (2,2)

C.(33)
S (11
(23)

Answer: A

° Watch Video Solution

7. The circle z?+y®>+2\x =0,\ € R, touches the

parabola y*> = 4x externally. Then,


https://dl.doubtnut.com/l/_imuCQ3XEINl6
https://dl.doubtnut.com/l/_XnPpu5Ygfnb3

Ap>0

B.p <0

Cp>1

D.p > 2

Answer: A

° Watch Video Solution

8.If a # 0 and the line 2bz + 3cy + 4d = 0 passes through

the points of intersection of the parabolas y? = 4az and
2 2 2 _ 2 2 _

z” = 4day, then d* + (2b+3¢)" =0 d“+ (3b+2¢)" =0

d? + (2b — 3¢)® = 0 none of these

Ad?+ (2b+3c)> =0


https://dl.doubtnut.com/l/_XnPpu5Ygfnb3
https://dl.doubtnut.com/l/_Kxsg4PqzuOcn

B.d% + (3b + 2¢)® = a?
C.d®>+ (26 —3¢)°> =0

D.d? 4+ (2b+ 3¢)® = a?

Answer: A

o Watch Video Solution

9. A parabola y = az®>+ bx + ¢ crosses the x-axis at
(a, 0)(B,0) both to the right of the origin. A circle also

passes through these two points. The length of a tangent

b
from the origin to the circle is: (a) ;C (b) ac® (c) b/a (d)

BE


https://dl.doubtnut.com/l/_Kxsg4PqzuOcn
https://dl.doubtnut.com/l/_iLS9TIuT9sUV

N
Q| o

O
lo

Answer: D

° Watch Video Solution

10. Two mutually perpendicular tangents of the parabola

y2 = 4ax meet the axis at P; and P,.If S is the focal of the

1 1
arabola, Then + is equal to
P SP, | Sp, =1

A 1

" da
1

B. —

a
2

C. —
a


https://dl.doubtnut.com/l/_iLS9TIuT9sUV
https://dl.doubtnut.com/l/_uXKNAIFi1c6O

|

Answer: B

o Watch Video Solution

11. If the normals to the parabola y? = 4ax at P meets the

curve again at ) and if PQ) and the normal at () make angle

a andB , respectively, with the x-axis, then
1
tana(tana + tan §8) has the value equal to 0 (b) —2 (c) — 3
d) -1
A.-2
B. -1
c 1
T2


https://dl.doubtnut.com/l/_uXKNAIFi1c6O
https://dl.doubtnut.com/l/_MUpuXPHo6HtP

Answer: A

° Watch Video Solution

12. The normal to the parabola y? = 4ax at three points P,Q
and R meet at A If S is the focus, then prove that
SP - SR = aSA”.

A (SA)*

B.(SA)*

C.a(SA)*

D.a(SA)?

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_MUpuXPHo6HtP
https://dl.doubtnut.com/l/_vYpwgY2etqkm

13. about to only mathematics

A. 2a+/27

B. 9a

C. a\/ﬁ

D. 18a

Answer: A

o Watch Video Solution

14. The largest value of a for which the circle 22 + y? = a?

falls totally in the interior of the parabola y* = 4(z + 4) is

44/3 (b) 4 (c) 4@ (d) 2,/3


https://dl.doubtnut.com/l/_vYpwgY2etqkm
https://dl.doubtnut.com/l/_gZs3uzL2YyXo
https://dl.doubtnut.com/l/_2rLnOJ5LW1ni

D.2,/3

Answer: D

° Watch Video Solution

15. From a point (sin#, cos 0), if three normals can be drawn

to the parabola ? = 4azx then the value of a is



https://dl.doubtnut.com/l/_2rLnOJ5LW1ni
https://dl.doubtnut.com/l/_4rqs4MM62bUQ

Answer: D

o Watch Video Solution

16. If two different tangents of y*> = 4z are the normals to
2 = 4by, then |b| > ! (b) b < ! b > ! (d)
z” = 4by, then S _ _—

2/2 2

22 2

Answer: A


https://dl.doubtnut.com/l/_4rqs4MM62bUQ
https://dl.doubtnut.com/l/_GdJWfufo9hAA

o Watch Video Solution

17. The shortest distance between the parabolas

1
2y? =2z — 1 and 222 =2y — 1 is 2v/2 (b) 5\/5 (c) 4 (d)

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_GdJWfufo9hAA
https://dl.doubtnut.com/l/_IEKr1irzJY8p

18. Normals at two points (z1y;)and(zs, yo) of the parabola

y2 = 4x meet again on the parabola, where x; + x5 = 4.
Then |y; + y2| is equal to /2 (b) 2¢/2 (c) 44/2 (d) none of
these

A /2

B. 2+/2

C. 42

D. 8/2

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_QQCct7P5cOzk

19. A line is drawn form A( — 2,0) to intersect the curve

y2:4:13 at Pand(@ in the first quadrant such that

1 1 1
1P + A0 < T Then the slope of the line is always.

1 1
> /3 b)) < — > 2(d) > —
V3 (b) 7 V2 (d) 7

@
V

Sl Sl

C. > 4/2
D. > +/3

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_QIltW07U42KQ

20. An equilateral triangle SAB is inscribed in the parabola
y?> = 4az having its focus at S. If chord AB lies towards the

left of S, then the side length of the triangle is

Aa— (2-4/3)

B.2a(2 — /3)

C.4a(2 — /3)

D.8a(2 — /3)
Answer: C

° Watch Video Solution

21. C is the center of the circle with center (0, 1) and radius

unity. P is the parabola y = az? The set of values of a for


https://dl.doubtnut.com/l/_atLNs7X5gggh
https://dl.doubtnut.com/l/_UkzyKzfJGvlP

which they meet at a point other than the origin is a > 0 (b)
< (o 1 11 ) 1
. 2 ) \42 2%

A. (0, 00)

Answer: D

o Watch Video Solution

22. Let S be the focus of y?> = 4z and a point P be moving
on the curve such that its abscissa is increasing at the rate of

4 units/s. Then the rate of increase of the projection of SP


https://dl.doubtnut.com/l/_UkzyKzfJGvlP
https://dl.doubtnut.com/l/_nxXknDTsPdCz

onx +y = 1when P is at (4, 4) is \/i(b) —1 () —\/§(d)

D. /2

Answer: A

° Watch Video Solution

23. If P be a point on the parabola y* = 3(2z — 3) and M is
the foot of perpendicular drawn from the point P on the

directrix of the parabola, then find length of each sides of an


https://dl.doubtnut.com/l/_nxXknDTsPdCz
https://dl.doubtnut.com/l/_xaOAxIFLi5KM

equilateral triangle SMP(where S is the focus of the

parabola).

A 2

B.4

C.6

D.8

Answer: C

o Watch Video Solution

24. Consider the parabola y* = 4z- Let A = (4, — 4) and
B = (9, 6) be two fixed points on the parabola. Let C be a

moving point on the parabola between AandB such that the


https://dl.doubtnut.com/l/_xaOAxIFLi5KM
https://dl.doubtnut.com/l/_r5QuBvJNwlEv

area of the triangle ABC' is maximum. Then the coordinates

of C are (a) (% 1) (b) (4, 4) () (3, %) (d) (3, —2¢/3)

Answer: A

° Watch Video Solution

25. Through the vertex O of the parabola y* = 4az , two
chords OPandOQ are drawn and the circles on OP and OQ

as diameters intersect at R. If 6, 0, , and ¢ are the angles


https://dl.doubtnut.com/l/_r5QuBvJNwlEv
https://dl.doubtnut.com/l/_sbYnWbfhTByG

made with the axis by the tangents at P and @ on the
parabola and by OR, then value of cot#; 4 cot 8y is
—2tanp (b) —2tan(mw — ) 0(d) 2cot ¢

A —2tan¢

B.2tan ¢

C.0

D. 2 cot ¢

Answer: A

o Watch Video Solution

26. AB is a double ordinate of the parabola y? = 4az-
Tangents drawn to the parabola at AandB meet the y-axis at

AiandB; , respectively. If the area of trapezium V; BB is


https://dl.doubtnut.com/l/_sbYnWbfhTByG
https://dl.doubtnut.com/l/_fh6Q8fU0BsmP

equal to 12a%, then the angle subtended by A;B; at the
focus of the parabola is equal to 2tan™*(3) (b) tan™'(3)
2tan1(2) (d) tan~1(2)

A.tan 12

B.tan '3

C.2tan" ' 2

D.2tan"'3

Answer: C

O Watch Video Solution

1 5
27. If the fourth term in the expansion of (aaz + ;)235,

then find the values of a and n-



https://dl.doubtnut.com/l/_fh6Q8fU0BsmP
https://dl.doubtnut.com/l/_M8BWAy6kKyNt

A.g=p

B.q >p

Cg<p

D. pg=1

Answer: D

o Watch Video Solution

28. The set of points on the axis of the parabola
y? — 4z — 2y + 5 = 0 find the slope of normal to the curve

at (0,0)

o Watch Video Solution



https://dl.doubtnut.com/l/_M8BWAy6kKyNt
https://dl.doubtnut.com/l/_BuRkRsROQndo

29. The tangent to the parabola y = z? has been drawn so
that the abscissa x( of the point of tangency belongs to the
interval [1,2]. Find z( for which the triangle bounded by the
tangent, the axis of ordinates, and the straight line y = 202
has the greatest area.

A.O

B.1

C.2

D.3

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_lrqpkj3OsTBj

30. if y =4z + 3 is parallel to a tangent to the parabola

y?> = 12z, then its distance from the normal parallel to the

given line is

210

Answer: D

o Watch Video Solution

Exercise More Than One Correct Option Type Questions



https://dl.doubtnut.com/l/_TBbZ1BUg15hI

1. Equation of the common tangent of a circle 2% + y* = 50
and the parabola y*> = 40z can be

A. x+y-10=0

B. x-y+10=0

C. x+y+10=0

D. x-y-10=0

Answer: B::C

° Watch Video Solution

2. about to only mathematics

A. (16,8)


https://dl.doubtnut.com/l/_YWVd0Or66Grg
https://dl.doubtnut.com/l/_pyuQEkwKMWP4

B. (16,-8)

C.(-16,8)

D. (-16,-8)

Answer: A::B

o Watch Video Solution

3. Let y? = 4az be a parabola and z? + y* + 2bz = 0 be a
circle. If parabola and circle touch each externally then:
Aa>0b<0
B.a >0,b>0
Ca<0,b>0

D.a <0,b<0


https://dl.doubtnut.com/l/_pyuQEkwKMWP4
https://dl.doubtnut.com/l/_hcfFjd5bqqn7

Answer: B::D

° Watch Video Solution

4. Tangent is drawn at any point (z1, y;) other than the

vertex on the parabola y? = daz . If tangents are drawn from

2

any point on this tangent to the circle z? + y? = a® such

that all the chords of contact pass through a fixed point
(24, ¥2), then (a) z1, a, x5 in GP (b) %, a, yp are in GP

(c)—4, z—:, z—: arein GP (d) 1z + y1y2 = a’

A.z1,a x,arein GP

B. %, a, Yo are in GP

Z .
C.—4, y—l, “! arein GP
Y2 T2

D.z1Zs + Y1y = a°


https://dl.doubtnut.com/l/_hcfFjd5bqqn7
https://dl.doubtnut.com/l/_IAKgfX7xdLqh

Answer: B::C::D

° Watch Video Solution

5.Let P, Q and R are three co-normal points on the parabola

y2 = 4azx. Then the correct statement(s) is /at

A. algebraic sum of the slopes of the normals at P,Q and R

vanishes

B. algebraic sum of the ordinates of the points P,Q and R

vanishes

C. centeroid of the traingle PQR lies on the axis of the

parabola


https://dl.doubtnut.com/l/_IAKgfX7xdLqh
https://dl.doubtnut.com/l/_ttEZZ8epHKis

D. Circle cicrcumscribing the traingle PQR passes through

the vertex of the parabola.

Answer: A::B::C::D

o Watch Video Solution

6. Let P be a point whose coordinates differ by unity and the
point does not lie on any of the axes of reference. If the
parabola y? = 4z + 1 passes through P, then the ordinate

of P maybe 3 (b) —1(c)5(d) 1

A.3

C.5


https://dl.doubtnut.com/l/_ttEZZ8epHKis
https://dl.doubtnut.com/l/_PengWdNquNjN

D.1

Answer: A::C

o Watch Video Solution

7.1f a point P on g%z, the foot of the perpendicular from P on
the directrix and the focus form an equilateral traingle , then

the coordinates of P may be

A (3, —2/3)
B.(—3,2¢/3)

C. (3,2/3)
D.(—3, —23)

Answer: A::C


https://dl.doubtnut.com/l/_PengWdNquNjN
https://dl.doubtnut.com/l/_Q6rZmqC0bN2m

o Watch Video Solution

8. The locus of foot of the perpendiculars drawn from the
focus on a variable tangent to the parabola y* = 4ax is

A. the directrix

B. the tangent at the vertex

C. x=a

D. x=0

Answer: B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_Q6rZmqC0bN2m
https://dl.doubtnut.com/l/_UCJIliAedotQ

9. The extremities of latus rectum of a parabola are (1,1) and

(1,-1). Then the equation of the parabola can be

A.y2 =2z —1
B.y2 =1-2z
Cy’>=2z—3
D.y? =2z — 4
Answer: A::C

° Watch Video Solution

10. If from the vertex of a parabola y? = 4z a pair of chords

be drawn at right angles to one another andwith these


https://dl.doubtnut.com/l/_ArNC5daKySDD
https://dl.doubtnut.com/l/_E5HsqiFP9G33

chords as adjacent sides a rectangle be made, then the locus

of the further end of the rectangle is

A. an equal parabola

B. a parabola with focus at (8a,0)

C. a parabola with directrix as x-7a=0

D. not a parabola

Answer: A::C

° Watch Video Solution

1. If two chords drawn from the point A(4,4) to the

arabola 2% = 4y are bisected by the line y = mz, the
P y

interval  in which m lies is ( — 2¢/2, 2\/5)


https://dl.doubtnut.com/l/_E5HsqiFP9G33
https://dl.doubtnut.com/l/_XYhAy66YLcSh

(=00, —v2) U (V2,00)

(— o0, —2y2—2) U (242 — 2, ) none of these
Ame (—oo0, —4/3)
B.m € (— o0, —+/3—1)
c.m € (1/3, )

D.m € (v/3—1,00)

Answer: B::C::D

o Watch Video Solution

12. The set of points on the axis of the parabola

1
(y—2)% = 4<zc — 5) from which three distinct normals

can be drawn to the parabola are


https://dl.doubtnut.com/l/_XYhAy66YLcSh
https://dl.doubtnut.com/l/_avmDiIWwezUA

A. (3,2)

B. (1,2)

C.(4,2)

D. (5,2)

Answer: A::C::D

o Watch Video Solution

13. Three normals are drawn from the point (14, 7) to the
curve y?> — 16z — 8y = 0. Find the coordinates of the feet of
the normals.

A. (3,4)

B. (8,16)


https://dl.doubtnut.com/l/_avmDiIWwezUA
https://dl.doubtnut.com/l/_IHiN4zCTg2wQ

C.(0,0)

D. (2,2)

Answer: A::B::C

o Watch Video Solution

14. A quadrilateral is inscribed in a parabola. Then the
quadrilateral may be cyclic diagonals of the quadrilateral may
be equal allpossible pairs of adjacent side may be

perpendicular none of these

A. the quadrilateral may be cyclic

B. diagonals of the quadrilateral may be equal


https://dl.doubtnut.com/l/_IHiN4zCTg2wQ
https://dl.doubtnut.com/l/_pjNkmeKnQ9CH

C.all possible pairs of adjacent sides may be

perpendicular

D. None of the above

Answer: A::B

o Watch Video Solution

Exercise Passage Based Questions

1. Consider a parabola P touches coordinate axes at (4,0) and

(0,3).

if focus of parabola P is (a,b) then the value of b-a is


https://dl.doubtnut.com/l/_pjNkmeKnQ9CH
https://dl.doubtnut.com/l/_sgRZw3A26pdb

Answer: D

o Watch Video Solution

2. Consider a parabola P touches coordinate axes at (4,0) and

(0,3).

Length of latus rectum of parabola P is


https://dl.doubtnut.com/l/_sgRZw3A26pdb
https://dl.doubtnut.com/l/_ezI9TI1kqbj1

Answer: D

° Watch Video Solution

3. Consider a parabola P touches coordinate axes at (4,0) and

(0,3).

Equation of directrix of parabola P is

A. 4x+3y=0

B. 3x+4y=12

C. 3x+4y=0

D. 4x+3y=12

Answer: C


https://dl.doubtnut.com/l/_ezI9TI1kqbj1
https://dl.doubtnut.com/l/_PvJGY3LJCGoy

o Watch Video Solution

4. et C be the locus of the circumcentre of a variable traingle
having sides Y-axis ,y=2 and ax+by=1, where (a,b) lies on the
parabola y* = 4)z.

For A = 2, the product of coordinates of the vertex of the

curve Cis

C.6

D.8

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_PvJGY3LJCGoy
https://dl.doubtnut.com/l/_CBCKbEJV14tg

d
5.Find —2 if ? = 4)\x
xIr

° Watch Video Solution

6. The locus of the circumcenter of a variable triangle having
sides the y-axis, y=2, and Ix+my=1, where (1,m) lies on the
parabola y* = 4z, is a curve C.

The curve Cis symmetric about the line

A r = —
B

C

= —
D =


https://dl.doubtnut.com/l/_CBCKbEJV14tg
https://dl.doubtnut.com/l/_cxpQynjnNEdC
https://dl.doubtnut.com/l/_Sr1MxwVubxjI

Answer: D

° Watch Video Solution

7. Consider a parabola x? — dey + 4y* — 32z + 4y + 16 = 0

The focus of the parabola (P) is

A.(2))
B. (-2,1)
C.(-2,1)

D. (2,1)

Answer: D

° Watch Video Solution



https://dl.doubtnut.com/l/_Sr1MxwVubxjI
https://dl.doubtnut.com/l/_3u6ihiGSxpnw

8. Consider a parabola z? — dzy + 4y® — 32z + 4y + 16 = 0

The focus of the parabola (P) is

SR SlE Gle Gl

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_3u6ihiGSxpnw
https://dl.doubtnut.com/l/_FQJkwhDvmdxH

9. Consider a parabola z? — dzy + 4y® — 32z + 4y + 16 = 0

The focus of the parabola (P) is

A. x-2y-4=0
B. 2x+y-3=0
C. x-2y+4=0

D. 2x+y+3=0

Answer: D

o Watch Video Solution

10. If | and m are variable real number such that

51 + 6m?* — 4lm + 31 = 0, then the variable line Ix+my=1


https://dl.doubtnut.com/l/_3VmsANSSMZpw
https://dl.doubtnut.com/l/_QvauDjFOnwgO

always touches a fixed parabola, whose axes is parallel to the

X-axis.

The directrix of the parabola is

A2

B.3

C.4

D.5

Answer: B

O Watch Video Solution

M. IF | and m are variable real numbers such that
512 — 4lm + 6m? + 31 = 0, then the variable line Ix+my=1

always touches a fixed parabola, whose axis is parallel to the


https://dl.doubtnut.com/l/_QvauDjFOnwgO
https://dl.doubtnut.com/l/_1Qwp6X5DN9bY

X-axis.
If (c,d) is the focus of the parabola, then the value of gld—c|
is

A1

B.2

C.4

D.8

Answer: B

O Watch Video Solution

12. If | and m are variable real numbers such that
512 — 4lm 4+ 6m? + 31 = 0, then the variable line Ix+my=1

always touches a fixed parabola, whose axis is parallel to the


https://dl.doubtnut.com/l/_1Qwp6X5DN9bY
https://dl.doubtnut.com/l/_nEh5JtsvFDY1

X-axis.
If ex+f=0 is directrix of the parabola and ef are prime
numbers , then the value of [e — f| is

A 2

B.4

C.6

D.8

Answer: D

° Watch Video Solution

13. Find the slope of tangent to the curve if equation of the

curve is y2 = 4x at ( 5, 6)

| o Watch Video Solution


https://dl.doubtnut.com/l/_nEh5JtsvFDY1
https://dl.doubtnut.com/l/_6F8Ktw7XM9JA

14. Find the slope of normal to the curve if equation of the

curve is y2 = 4x at (4, 5)

° Watch Video Solution

d
15.Find =L if 42 = 102
dx

° Watch Video Solution

16. Tangent to the parabola y = z? + az + 1 at the point of
intersection of the y-axis also touches the circle

z? + y* = r2. Also, no point of the parabola is below the x-


https://dl.doubtnut.com/l/_6F8Ktw7XM9JA
https://dl.doubtnut.com/l/_XJ0MoSSpZg41
https://dl.doubtnut.com/l/_1CqiRyAEUlx6
https://dl.doubtnut.com/l/_RHNY85MDjjqq

axis.

The radius of circle when a attains its maximum value is

A1l

B.3

C.5

D.7

Answer: A

o Watch Video Solution

17.Tangent to the parabola y = z* 4 az + 1 at the point of
intersection of the y-axis also touches the circle

z? + y% = r2. Also, no point of the parabola is below the x-


https://dl.doubtnut.com/l/_RHNY85MDjjqq
https://dl.doubtnut.com/l/_ayOXJG3IvGw7

axis.

The radius of circle when a attains its maximum value is

A. 1/(rt.10)

B. 1/(rt.5)

C.1

D.Rt.5

Answer: B

o Watch Video Solution

18. Tangent to the parabola y = z* 4 az + 1 at the point of
intersection of the y-axis also touches the circle
z? + y® = r%. Also, no point of the parabola is below the x-

axis.


https://dl.doubtnut.com/l/_ayOXJG3IvGw7
https://dl.doubtnut.com/l/_OCdMrHVnAy67

The minimum area bounded by the tangent and the

coordinate axes is

Al

B.2

C. 4

D.8

Answer: B

° Watch Video Solution

19. Find the slope of tangent to the curve if equation of the

curveis z2 + zy + y> — 2z — 2y + 1 = 0 at (0,0)

o Watch Video Solution



https://dl.doubtnut.com/l/_OCdMrHVnAy67
https://dl.doubtnut.com/l/_OTnujgKfg8Nx

20. A parabola (P) touches the conic
z? + zy + y> — 2z — 2y + 1 = 0 at the points when it is cut
by the line x+y+1=0.

The length of latusrectum of parabola (P) is

A /2

B. 3/2
C.5v/2
D.7+/2

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_bcYypY46VVU0

21. A parabola (P) touches the conic
z? + zy + y> — 2z — 2y + 1 = 0 at the points when it is cut
by the line x+y+1=0.

If (a,b) is the vertex of the parabola (P), then the value of

la — b|is

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_uhyOSfakrnd5

22. y=3x is tangent to the parabola 2y = az’ +b. The
minimum value of a+b is

A2

B.4

C.6

D.8

Answer: C

° Watch Video Solution

23.y=3x is tangent to the parabola 2y = az’® + ab.

If (2,6) is the point of contact , then the value of 2a is


https://dl.doubtnut.com/l/_qbYaYg6DJs66
https://dl.doubtnut.com/l/_1PmQeb6mnOgm

A.2

B.3

C.4

D.5

Answer: B

o Watch Video Solution

24.y=3x is tangent to the parabola 2y = az? + ab.
If b=36,then the point of contact is

A.(1,3)

B. (2,6)

C.(3,9)


https://dl.doubtnut.com/l/_1PmQeb6mnOgm
https://dl.doubtnut.com/l/_oRBiZGHqV2dW

D. (6,18)

Answer: D

° Watch Video Solution

Exercise Single Integer Answer Type Questions

1. Two tangent are drawn from the point ( —2, — 1) to

parabola y* = 4z if a is the angle between these tangents,

then find the value of tan o

o Watch Video Solution



https://dl.doubtnut.com/l/_oRBiZGHqV2dW
https://dl.doubtnut.com/l/_v6Q23MlxHI98

2. The tangents and normals are drawn at the extremites of
the latusrectum of the parabola y? = 4z. The area of

quadrilateral so formed is Asq units, the value of A is

° Watch Video Solution

3. Three normals are drawn from the point (a,0) to the
parabola y®> = z. One normal is the X-axis . If other two

normals are perpendicular to each other , then the value of

4ais

° Watch Video Solution

4. AB is a chord of the parabola y*> = 4az with vertex ABC

is drawn perpendicular to AB meeting the axis at C. The


https://dl.doubtnut.com/l/_e1GeHlYm7EOX
https://dl.doubtnut.com/l/_GmurVUGFRqOi
https://dl.doubtnut.com/l/_RYjbpDDK3J8k

projection of BC on the axis of the parabola is a (b) 2a (c) 4a

(d) 8a

o Watch Video Solution

5.The parabolas y = z*> — 9 and y = Az? intersect at points
A and B. If length of AB is equal to 2a and if Aa® + p = a?,

then the value of p is

o Watch Video Solution

6. Let n be the number of integral points lying inside the
parabola y?> = 8z and circle z® + y? = 16, then the sum of

the digits of number n is

o Watch Video Solution



https://dl.doubtnut.com/l/_RYjbpDDK3J8k
https://dl.doubtnut.com/l/_OfOcz9kvkDjE
https://dl.doubtnut.com/l/_luFsjSeo7X12

7.Radius of the largest circle which passes through the focus

of the parabola y*> = 4z and contained in it, is

o Watch Video Solution

8.If the circle (z — 6)> + 3? = 7% and the parabola y* = 4z
have maximum number of common chords, then the least

integral value of ris

o Watch Video Solution

9. The slope of line which belongs to family (1+ I) x + (I-1)y +

2(1-) = 0 and makes shortest intercept on z? = 4y — 4

° Watch Video Solution



https://dl.doubtnut.com/l/_luFsjSeo7X12
https://dl.doubtnut.com/l/_DERVhSIH5XFL
https://dl.doubtnut.com/l/_4TV5YCemXeLG
https://dl.doubtnut.com/l/_w2gJW3oxICwx

Parabola Exercise 5

d
1.Findd—y if ©=9y*—6y+11

Z

o Watch Video Solution

2Fino|ﬁ if 22—ay+3=0
) dz y o

o Watch Video Solution



https://dl.doubtnut.com/l/_w2gJW3oxICwx
https://dl.doubtnut.com/l/_x4GxuOHbQ3e1
https://dl.doubtnut.com/l/_ov4ZbOfM6HmO

3. Match the Following

Column | ~ Column i

(A) The common chord of the circle x2 + )= 5 (p) (1,2)
and the parabola 6 y=5x* + 7x will passes
through the point (s) ‘

(B) Tangents are drawn from pomt (2,3)tothe (q) v(4, 4)
parabola y? = 4x. Then, the points

» ‘of contact are o

(C) From a point P on the c1rcle x2+ y2 5 the (r) (— 2,1)
equation of chord of contact to the parabola
V' =4xis y=2(x-2). Then,
:the coordmates of pomt P w1ll be

(D) P(4,-4)and Q are points on the parabola (s)  (9,-6)
yz =4x such that the area of APOQ is 6 sq l

,umts where O is the vertex. Then, the

i’coordmates of O may be

o Watch Video Solution

Exercise Statement | And li Type Questions

1. Statement | the equation of the common tangent to the

parabolas y? =4dzand 2 = dyisz +y+ 1= 0.


https://dl.doubtnut.com/l/_c4uuqsSX4o3X
https://dl.doubtnut.com/l/_wrEjlyBiX49q

Statement Il Both the parabolas are reflected to each other

about the liney = .

A. Statement | is true, Statement Il is true , Statement Il is

a correct explanation for statement I.

B. Statement | is true, Statement Il is true, Statement Il is

not a correct explanation for Statement I.

C. Statement | is true, Statement Il is false.

D. Statement | is false,Statement Il is true.

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_wrEjlyBiX49q

2. Statement | two perpendicular normals can be drawn from
: 5 2
the point 50 = 2 ) to the parabola (y + 1) = 2(z — 1).
Statement Il two perpendicular normals can be drawn from
the point (3a,0) to the parabola * = 4ax.
A. Statement | is true, Statement Il is true , Statement Il is
a correct explanation for statement I.
B. Statement | is true, Statement Il is true, Statement Il is
not a correct explanation for Statement I.

C. Statement | is true, Statement Il is false.

D. Statement | is false,Statement Il is true.

Answer: A

O Watch Video Solution



https://dl.doubtnut.com/l/_Vxsndl8ZvQUP

. a .
3. Statement | The line y = max + — is tangent to the
m
parabola y* = 4ax for all values of m.
Statement Il A straight line y=mx+c intersects the parabola

y?> = 4ax one point is a tangent line.

° Watch Video Solution

4. Statement I: The conic /az + Vby = 1 represents a
parabola.
Statement II: Conic az? + 2hzy + by® + 29z + 2fy + ¢ = 0

represents a parabola if h? = ab.

A.(a) Statement | is true, Statement Il is true and

Statement Il is the correct explanation for Statement I.


https://dl.doubtnut.com/l/_fsTbfhsBIOkC
https://dl.doubtnut.com/l/_tcsHOVsa5YJf

B.(b) Statement | is true and Statement Il is true but

Statement Il is not the correct explanation for

Statement I.

C. (c) Statement | is false, Statement Il is false.

D. (d) Statement | is false, Statement Il is true.

Answer: C

o Watch Video Solution

5. Statement I: The lines from the vertex to the two
extremities of a focal chord of the parabola y? = 4az are
perpendicular to each other.

Statement II: If the extremities of focal chord of a parabola

are (at}, 2at;) and (at3, 2ats), then t1 = — 1.


https://dl.doubtnut.com/l/_tcsHOVsa5YJf
https://dl.doubtnut.com/l/_XHpmSGm5CHx2

A.(a) Statement | is true, Statement Il is true and

Statement Il is the correct explanation for Statement |I.

B.(b) Statement | is true and Statement Il is true but

Statement Il is not the correct explanation for

Statement I.

C. (c) Statement | is true, Statement Il is false.

D. (d) Statement | is false, Statement Il is true.

Answer: D

° Watch Video Solution

6. Statement 1: The length of focal chord of a parabola

y2 = 8¢ mkaing on angle of 60° with the x-axis is 32.


https://dl.doubtnut.com/l/_XHpmSGm5CHx2
https://dl.doubtnut.com/l/_GEpyOKK8t7uc

Statement 2: The length of focal chord of a parabola

y* = 4ax making an angle with the x-axis is 4a cos ec’a

A. Statement | is true, Statement Il is true , Statement Il is
a correct explanation for statement I.

B. Statement | is true, Statement Il is true, Statement Il is
not a correct explanation for Statement I.

C. Statement | is true, Statement Il is false.

D. Statement | is false,Statement Il is true.

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_GEpyOKK8t7uc

7. Statement | Straight line z + y = k touch the parabola
y=x — 2, ifk=1.
Statement Il Discriminant of (z — 1)* = & — z? is zero.
A. Statement | is true, Statement Il is true , Statement Il is
a correct explanation for statement |I.
B. Statement | is true, Statement Il is true, Statement Il is
not a correct explanation for Statement I.
C. Statement | is true, Statement Il is false.

D. Statement | is false,Statement Il is true.

Answer: C

° Watch Video Solution



https://dl.doubtnut.com/l/_3qvYtGsuD0PE

Exercise Subjective Type Questions

1.1f a tangent to the parabola y? = 4az meets the axis of the
parabola in T and the tangent at the vertex A in Y, and the
rectangle TAY G is completed, show that the locus of G is

y2—|-aa::O.

° Watch Video Solution

2. If incident from point ( — 1, 2) parallel to the axis of the
parabola y? = 4z strike the parabola, then find the equation

of the reflected ray.

° Watch Video Solution



https://dl.doubtnut.com/l/_m8RWtNqWxumZ
https://dl.doubtnut.com/l/_BDu0bEmpZ4Mo

3. Prove that the normal chord to a parabola at the point
whose ordinate is equal to the abscissa subtends a right

angle at the focus.

° Watch Video Solution

4. about to only mathematics

o Watch Video Solution

5. Find the slope of tangent to the curve if equation of the

curve is y2 = 4ax at (0,0)

o Watch Video Solution



https://dl.doubtnut.com/l/_iQlorQldQMsi
https://dl.doubtnut.com/l/_ebiwGyGHrxge
https://dl.doubtnut.com/l/_qbTQHNmtk0LD
https://dl.doubtnut.com/l/_vNFn8N2HjIlf

6. Through the vertex O of the parabola y? = 4az , two
chords OPandOQ are drawn and the circles on OP and OQ
as diameters intersect at R. If 6, 0, , and ¢ are the angles
made with the axis by the tangents at P and @ on the
parabola and by OR, then value of cot6f; + cotfy is

—2tan g (b) —2tan(m — ) 0(d) 2cot ¢

o Watch Video Solution

7. about to only mathematics

° Watch Video Solution

8. Find the slope of normal to the curve if equation of the

curve is y2 = 4ax at (0, 0)

| - !


https://dl.doubtnut.com/l/_vNFn8N2HjIlf
https://dl.doubtnut.com/l/_ytOxTsyvTFKp
https://dl.doubtnut.com/l/_bLd7QZEoTumi

| & Watch Video Solution

9. If equation of the curve is y* = 4z then find the slope of

normal to the curve

° Watch Video Solution

10. The normals at P,Q and R are concurrent and PQ meets
the diameter through R on the directrix x=-a . Prove that PQ
touches [or PQ enveleopes] the parabola

y* + 16a(z + a) = 0.

° Watch Video Solution



https://dl.doubtnut.com/l/_bLd7QZEoTumi
https://dl.doubtnut.com/l/_yZMzhDaIx0eN
https://dl.doubtnut.com/l/_qIvhU5WwSW49

11. If the normals to the parabola y? = 4ax at three points
P, @, andR meet at A, andS is the focus, then SPSqS’R is

equal to a’SA (b) SA® (c) aSA? (d) none of these

° Watch Video Solution

2

a
12. Find slope of tangent to the curve z* + y* = -

o Watch Video Solution

13. Prove that any three tangents to a parabola whose slopes
are in harmonic progression enclose slopes are in harmonic

progression enclose a traingle of constant area .

o Watch Video Solution



https://dl.doubtnut.com/l/_aYx2l2ncNycL
https://dl.doubtnut.com/l/_NLkR4ExGFsuj
https://dl.doubtnut.com/l/_KziAMPg4LgPZ

Exercise Questions Asked In Previous 13 Years Exam

1. about to only mathematics

A. (-6,-11)

B. (-9,-13)

C. (-10,-15)

D. (-6,7)

Answer: D

° Watch Video Solution

2. Let P be the point (1,0) and Q be a point on the locus

y2 = 8. The locus of the midpoint of PQ is


https://dl.doubtnut.com/l/_IQy6pTEEEBQk
https://dl.doubtnut.com/l/_xEEQalEKYE3u

Azl —4y+2=0
B.z? +4y+2=0
Cy’+4y+2=0

D.y? —4y+2=0

Answer: D

o Watch Video Solution

3. The axis of a parabola is along the line y=x and the distance
of its vertex and focus from origin are /2 and 2+/2,
respectively. If vertex and focus both lie in the first quadrant,

then find equation of the parabola.

Az +y) =(z-y-2)


https://dl.doubtnut.com/l/_xEEQalEKYE3u
https://dl.doubtnut.com/l/_khX0BhKVwDP4

B.(z —y)’ = (z +y+2)
C(x—y)l=4z+y—2)

D.(z —y)’ = 8(z +y—2)

Answer: D

o Watch Video Solution

4. about to only mathematics

A. y=4(x-1)

B.y=0

C. y=-4(x-1)

D. y=-30x-50


https://dl.doubtnut.com/l/_khX0BhKVwDP4
https://dl.doubtnut.com/l/_ypQ2uMPZigec

Answer: A::B

° Watch Video Solution

5. The locus of the vertex of the family of parabolas

B a’z? a?® 9y i ~ 105 b) 3 3
y=—3 Ty —aasay= g Blry= 2y =g
64
d -
T
105
Y= 64
.3
LTY =
c.. 3
D gy — 0%
Y= 705
Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_ypQ2uMPZigec
https://dl.doubtnut.com/l/_2f6EZQXKFi8k

6. The angle between the tangents to the curve

2 : : s 70

y = z° — bz + 6 at the point (2, 0) and (3, 0) is (a)E (b) 3
() 7 (d) —
cQm 1
A /3
B.7m/2
C.7/6

D.7w/4

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_2f6EZQXKFi8k
https://dl.doubtnut.com/l/_jlTOYLvGXnT6

7. Consider the circle 2 4+ y* = 9 and the parabola y? = 8.
They intersect at P and Q in first and fourth quadrant
respectively. Tangents to the circle at P and Q intersect the x-
axis at R and tangents at the parabola at P and Q intersect

the x-axis at S.

A (a)l:+/2

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_PyTOuv3d3xil

8. Consider the circle 22 + y? = 9 and the parabola y? = 8.
They intersect at P and Q in first and fourth quadrant
respectively. Tangents to the circle at P and Q intersect the x-
axis at R and tangents at the parabola at P and Q intersect

the x-axis at S.

A.5
B.3,/3
C.31/2

D.2,/3

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_lyo8z05n0McO

9. Find slope of tangent to the curve if equation is

2’ +y° =9

O Watch Video Solution

2
x
10. Statement 1: The curve y = — — 4 x + 1 is symmetric

2
with respect to the line £ = 1 Statement 2 : A parabola is
symmetric about its axis. Both the statements are true and
Statements 1 is the correct explanation of Statement 2. Both
the statements are true but Statements 1 is not the correct
explanation of Statement 2. Statement 1 is true and

Statement 2 is false Statement 1 is false and Statement 2 is

true


https://dl.doubtnut.com/l/_wob8pfFmLRli
https://dl.doubtnut.com/l/_z235TbcRKZ5i

A. Statement | is true, Statement Il is true, Statement Il is

a correct explanation for Statement |

B. Statement | is true, Statement Il is true, Statement Il is

not a corrected explanation for Statement |

C. Statement is true , Statement Il is false

D. Statement | is false , Statement Il is true

Answer: A

o Watch Video Solution

1. The equation of a tangent to the parabola
y2 = 8xisy = x + 2 . The point on this line from which the
other tangent to the parabola is perpendicular to the given

tangentis (1) ( — 1,1) (2) (0, 2) (3) (2,4) (4) ( — 2,0)


https://dl.doubtnut.com/l/_z235TbcRKZ5i
https://dl.doubtnut.com/l/_i0lqtsSJPRrx

A. (-1,1)

B. (0,2)

C.(2,4)

D. (-2,0)

Answer: D

o Watch Video Solution

12. Consider two curves Cl:y? = 4z ;
C2 = z% + y2 — 6x +1 = 0. Then, a. C1 and C2 touch each
other at one point b. C1 and C2 touch each other exactly at

two point c. C1 and C2 intersect(but do not touch) at exactly

two point d. C1 and C2 neither intersect nor touch each other

A. Ciand Cs touch each other only at one point


https://dl.doubtnut.com/l/_i0lqtsSJPRrx
https://dl.doubtnut.com/l/_7M5u83QgXT4b

B. C1and C5 touch each other exactly at two points

C.C; andC intersect (but do not touch) at exactly two

points

D. C; and C5 neither intersect nor touch each other

Answer: B

o Watch Video Solution

13. If a parabola has the origin as its focus and the line x = 2
as the directrix, then the coordinates of the vertex of the
parabola are

A. (0, 2)

B. (1, 0)


https://dl.doubtnut.com/l/_7M5u83QgXT4b
https://dl.doubtnut.com/l/_wO8jAwTpZWZC

c.(0,1)

D. (2, 0)

Answer: B

o Watch Video Solution

14. about to only mathematics

) 2a
A. vertex s (?, 0)

B. directrix is at x=0

. 2a
C.latusrectum is —

3

D. focus is (a,0)

Answer: A::D

.


https://dl.doubtnut.com/l/_wO8jAwTpZWZC
https://dl.doubtnut.com/l/_z8E22s3cW2II

| ¥ vvatch Viaeo sSolution ]

15. Let A and B be two distinct points on the parabola
y? = 4z. If the axis of the parabola touches a circle of radius
r having AB as its diameter, then find the slope of the line

joining Aand B..

Answer: C::D

° Watch Video Solution



https://dl.doubtnut.com/l/_z8E22s3cW2II
https://dl.doubtnut.com/l/_rkdQfQ93hISs
https://dl.doubtnut.com/l/_DkOgy9t7lYit

16. If two tangents drawn from a point P to the parabola y2 =
4x are at right angles, then the locus of Pis (1) 2z +1 =10
)z =13)2xz1=04)z =1

A. 2x+1=0

B. x=-1

C. 2x-1=0

D. x=1

Answer: B

° Watch Video Solution

17. about to only mathematics

o Watch Video Solution



https://dl.doubtnut.com/l/_DkOgy9t7lYit
https://dl.doubtnut.com/l/_lKQrnoL2stLP

18. about to only mathematics

Az’ = Y
B.y? = 2z
C.y2 =z
D.z? = 2y
Answer: C

° Watch Video Solution

19. about to only mathematics

A. y-x+3=0

B. y+3x-33=0


https://dl.doubtnut.com/l/_rDFDJY2eL0Q2
https://dl.doubtnut.com/l/_fkSriQkHlHqX

C. y+x-15=0

D. y-2x+12=0

Answer: A::B::D

o Watch Video Solution

20. about to only mathematics

3v2
A\ 3V2
8
8
B. ——
34/2
4
C.—
V3
o V3
4
Answer: A



https://dl.doubtnut.com/l/_fkSriQkHlHqX
https://dl.doubtnut.com/l/_prKAsYMyilSC

| ¥ vvatch video sSolution ]

21. about to only mathematics

o Watch Video Solution

22. Let PQ be a focal chord of the parabola y? = 4ax. The
tangents to the parabola at P and Q meet at point lying on
the line

y=2c +a,a <0.

If chord PQ subtends an angle 6 at the vertex of y? = 4az,

then tanf =

2
A.§\/7


https://dl.doubtnut.com/l/_prKAsYMyilSC
https://dl.doubtnut.com/l/_9h98XYpyfcj7
https://dl.doubtnut.com/l/_ul6nUTG4rP86

2 _

D.— —./5

5V
Answer: D

o Watch Video Solution

23. Let PQ be a focal chord of the parabola y? = 4ax. The
tangents to the parabola at P and Q meet at point lying on
the line

y=2c +a,a <0.

The length of chord PQ is

A.7a
B. 5a

C.2a


https://dl.doubtnut.com/l/_ul6nUTG4rP86
https://dl.doubtnut.com/l/_Rc3RGKGHLvqK

D. 3a

Answer: B

° Watch Video Solution

24. The slope of the line touching both the parabolas
y? =4z and 22 = — 32yis

A.1/8

B.2/3

C.1/2

D.3/2

Answer: C

I o Watch Video Solution


https://dl.doubtnut.com/l/_Rc3RGKGHLvqK
https://dl.doubtnut.com/l/_FV5XdLHMMY7X

25. about to only mathematics

A3

B.6

C.9

D.15

Answer: D

O Watch Video Solution

26. Llet a, r, s, t be non-zero real numbers. Let
P(at2,2at),Q(ar2,2ar) and S(a32,2as) be  distinct

points on the parabola y? = 4ax. Suppose that PQ is the


https://dl.doubtnut.com/l/_FV5XdLHMMY7X
https://dl.doubtnut.com/l/_cpO05Y273TA3
https://dl.doubtnut.com/l/_1AGmFF6OVxdB

focal chord and lines QR and PK are parallel, where K the
point (2a,0).

The value of r is

1
A ——
t

Answer: D

O Watch Video Solution

27. Let a, r, s, t be non-zero real numbers. Let
P(at2,2at),Q(ar2,2aT) and S(a32,2as) be  distinct

points on the parabola y? = 4ax. Suppose that PQ is the


https://dl.doubtnut.com/l/_1AGmFF6OVxdB
https://dl.doubtnut.com/l/_SqzdvMzROpTc

focal chord and lines QR and PK are parallel, where K the
point (2a,0).
If st=1, then the tangent at P and the normal at S to the

parabola meet at a point whose ordinate is

( +1)’

—m

a(t2 + 1)2

—

a(t2 + 1)2
3

A.

B.

C.

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_SqzdvMzROpTc

28. Let O be the vertex and Q be any point on the parabola,
z? = 8y . It the point P divides the line segment 0Q

internally in the ratio 1: 3, then the locus of P is : (1) z? = Y

2)y* =z (3)y* =2z (4) x> =2y

A z? = Y
B.y2 =
C.y? =2z
D.z? = 2y
Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_6xEopzia39Nw

29. If the normals of the parabola y? = 4z drawn at the end
points of its latus rectum are tangents to the circle

(z — 3)° + (y + 2)° = r? then the value of % is

° Watch Video Solution

30. about to only mathematics

° Watch Video Solution

31. Let P and Q be distinct points on the parabola y* = 2z
such that a 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+/2 , then which of the

following is (are) the coordinates of P?


https://dl.doubtnut.com/l/_TrQn2UfQ3AiO
https://dl.doubtnut.com/l/_u4SJPZMSS49K
https://dl.doubtnut.com/l/_KKv5bLlSyTEI

Answer: A::D

° Watch Video Solution

32. Let P be the point on the parabola, y*> = 8z which is at a
minimum distance from the center C of the circle ,

2% + (y + 6)2 = 1. Then the equation of the circle, passing

through C and having its canter at P is

Azl+y’ —de+8y+12=0


https://dl.doubtnut.com/l/_KKv5bLlSyTEI
https://dl.doubtnut.com/l/_ymItWHok9gjC

Bzl +y i —z+4y—12=0

Z

C.2 2
" +y 1

+2y—24=0

D.z’+ 9> —4dx +9y+18=0

Answer: A

o Watch Video Solution

33.The circle C1:22 + y2 = 3, with center at O, intersects the
parabolaz? = 2y at the point P in the first quadrant. Let the
tangent to the circle C1 at P touches other two circles C2 and
C3 at R2 and R3, respectively. Suppose C2 and C3 have equal
radii 2,/3 and centers Q2 and Q3, respectivelylf Q, and Qs

lies on the y-axis, then

A Q2Q3 = 12


https://dl.doubtnut.com/l/_ymItWHok9gjC
https://dl.doubtnut.com/l/_glxi8v5obfLv

B. RyR; = 4,/6
C.area of AORyR; is 61/2

D. area of APQ5Qs is 4/2

Answer: A::B::C

o Watch Video Solution

34. Let P be the point on the parabola y?4z which is at the
shortest distance from the center S of the circle
z? +y* — 4z — 16y + 64 = 0. Let Q be the point on the

circle dividing the line segment SP internally. Then

A.SP =2,/5

B.SQ:QP = (/5 +1):2


https://dl.doubtnut.com/l/_glxi8v5obfLv
https://dl.doubtnut.com/l/_vdDdD9baPVzd

C. the x-intercept of the normal to the parabola at Pis 6

1
D. the slope of the tangent to the circle at Q is 3

Answer: A::C::D

o Watch Video Solution

35. The radius of a circle, having minimum area, which

touches the curve y = 4 — z? and the lines y = || is :

A4(v2+1)
B.2(v2+1)
c2(vZ-1)
D.4(vZ 1)

Answer: D


https://dl.doubtnut.com/l/_vdDdD9baPVzd
https://dl.doubtnut.com/l/_BXGvLhfS3CgS

o Watch Video Solution

36. If a chord which is not a tangent, of the parabola
y? = 16z has the equation 2x+y=p, and mid-point (h, k), then

which of the following is (are) possible value (s) of p, h and k?

Ap=2,h=3 k= —4

Bp= —1L,h=1,k= —3

Cp= —2,h=2k= —4

D.p=5h=4k= —3
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_BXGvLhfS3CgS
https://dl.doubtnut.com/l/_uHTpPZys07Q4

