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Solved Problems

1. Find the coordinates of the vertex and focus,

and the equtions of the directrix and axes of


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_du2LeYCilLDg

the following parabolas.
Ay = 16z
B.z? = — 4y
C.32° — 9z + 5y —2=0

D.y’ —z +4y+5=0

Answer: B

o View Text Solution



https://dl.doubtnut.com/l/_du2LeYCilLDg

2. Find the equation of the parabola whose

vertex is (3,-2) and focus is (3,1).

° Watch Video Solution

3. Find the coordinates of the points on the

5
parabola y? = 2z whose focal distance is 7

o Watch Video Solution



https://dl.doubtnut.com/l/_u0Ww3jmdPTPC
https://dl.doubtnut.com/l/_d8OwDG9kCGKK

4. Find the equation of the parabola passing
through the points (-1,2),(1,-1) and (2,1) and

having its axis parallel to the X-axis.

o Watch Video Solution

5. A double ordinate of the curve y? = 4az is
of lengh 8a. Prove that the line from the vertex

its ends are at right angles.

o Watch Video Solution



https://dl.doubtnut.com/l/_7au9lOePsrXN
https://dl.doubtnut.com/l/_fevQKgdthDar
https://dl.doubtnut.com/l/_LkNhB9DDUENS

6. If the coordinates of the ends of a focal
chord of the parabola ¢° =4az are
(z1,y;)and(z1,y2) , then prove that

) 42
L1To9 = a ,y1y2—4a.

° Watch Video Solution

7. For a focal chord PQ of the parabola

y? = 4az if SP =l and SQ=I then prove

1 1 1
that — + — + —.
l l a

° Watch Video Solution



https://dl.doubtnut.com/l/_LkNhB9DDUENS
https://dl.doubtnut.com/l/_ZHrdeTUpg9Vf

8.If Q is the foot of the perpendicular from a
point p on the parabola y* = 8(z — 3) to its
directrix. S is an equilateral triangle then find

the lengh of side of the triangle.

o Watch Video Solution

9. Find the condition for the straight line
Ix+my+n=0 to be a tangent to the parabola
y”> = 4az and find the coordinates of the

point of contact.

| & I


https://dl.doubtnut.com/l/_tAQff78VMcrx
https://dl.doubtnut.com/l/_H6L8ZcOdgZny

| ¥ Watch Video Solution |

10. Show that straight line 7x+6y=13 is a
tangent to the parabola
y> — Tz — 8y + 14 = 0 and find the point of

contact.

° Watch Video Solution

11. Prove that the normal chord at the point

other than origin whose ordinate is equal to


https://dl.doubtnut.com/l/_H6L8ZcOdgZny
https://dl.doubtnut.com/l/_RTBdnAzHd2CV
https://dl.doubtnut.com/l/_DmSH6PNYpq6z

its abscissa subtends a right angle at the

focus.

° Watch Video Solution

12. From an external point P tangents are
drawn to the parabola y(2) = 4ax and these
tangents make angles 6, Oywithitsagssucht”
cot theta (1)+cot theta (2) is a constant 'a

show that P lies on a horizontal line.

° Watch Video Solution



https://dl.doubtnut.com/l/_DmSH6PNYpq6z
https://dl.doubtnut.com/l/_bwSIAQcb4i9m
https://dl.doubtnut.com/l/_jkXAdGbfwRoO

13. show that the common tangent to the

parabola y* = 4azandz® = 4byis

zal/? 4+ ybt/® + a2/3?/3 = 0.

° Watch Video Solution

14. Prove that the area of the triangle formed
by the tangents at (x1, y1), (z2)and(z3, y3)

to the parabola y* = 4az(a > 0) is

1

ﬁ (yl — yz)(yz — ys)(ys — y1)| sq.units.

o Watch Video Solution



https://dl.doubtnut.com/l/_jkXAdGbfwRoO
https://dl.doubtnut.com/l/_tkSzSMN4Qnik

15. Prove that two parabolas
Yo = dazandz® = 4by intersect (other than

the origin)

341/3pl/3 ]

at an angle of tan !
2(a2/3 + b2/9)

o Watch Video Solution

16. Prove that the orthocenter of the triangle
formed by any three tangents to a parabola

lies on the directrix of the parabola.

o View Text Solution



https://dl.doubtnut.com/l/_4RBxmhKtbMaC
https://dl.doubtnut.com/l/_K3yj9lnU8cE6

Exercise 3 Al

1. Find the vertex and focus of

dy? + 122 — 20y + 67 = 0

° Watch Video Solution



https://dl.doubtnut.com/l/_K3yj9lnU8cE6
https://dl.doubtnut.com/l/_hE1S02vjblw0

1. Find the vertex and focus of

> —6x —6y+6=0

o Watch Video Solution

2. Find the equations of axis and directrix of

the parabola v +6y—2z+5=0.

o Watch Video Solution



https://dl.doubtnut.com/l/_PQqBhHjXVDFr
https://dl.doubtnut.com/l/_iqT5rih1BQpX

3. Find the equations of axis and directrix of

the parabola 4z* + 12z — 20y + 67 = 0

o Watch Video Solution

4. Find the equation of the parabola whose

focus is S (1,-7) and vertex is A(1,-2).

o Watch Video Solution



https://dl.doubtnut.com/l/_TPlsDc78id2K
https://dl.doubtnut.com/l/_AIIEFi4ueTr9

5. Find the equation of the parabola whose

focus is S (3,5) and vertex is A(1,3).

o Watch Video Solution

6. Find the equation of the parabola whose

latus rectum is the line segment of joining the


https://dl.doubtnut.com/l/_OKDqaIhTw00O
https://dl.doubtnut.com/l/_gVi1jnhsANt3

points (-3,2) and (-3,1).

L(-3, 2)
/ ]

(-3, 1)

o Watch Video Solution

7.Find the position (interior or exterior or on )
of the following points with respect to the

parabola y* = 6z

(i) (2, 3)



https://dl.doubtnut.com/l/_gVi1jnhsANt3
https://dl.doubtnut.com/l/_2uIuDPwPdPuc

\ ° Watch Video Solution

8. Find the co-ordinates of the point on the

parabola y* = 8z whose focal distance is 10.

o Watch Video Solution

1
9. If (5, 2) is one extermity of a focal chord

of the parabola y?> = 8z. Find the co-

ordinates of the other extremity.

o Watch Video Solution



https://dl.doubtnut.com/l/_2uIuDPwPdPuc
https://dl.doubtnut.com/l/_uY7h6915jwbr
https://dl.doubtnut.com/l/_ahE6nkzVoQ4W

10. Prove that the parabola y? — 4az, (a > o)

Nearest to the focus is its vertex.

° View Text Solution

Exercise 3 A li

1. Find the locus of the points of trisection of

double ordinate of a parabola

y? = 4z(a > 0)

e @@ l


https://dl.doubtnut.com/l/_ahE6nkzVoQ4W
https://dl.doubtnut.com/l/_8NwVlVvMTA0J
https://dl.doubtnut.com/l/_oA3iwWffsjr3

L___Watch Video Sojution )

2. Find the equation of the parabola whose
vertex and focus are on the positive X-axis at a

distance of a and a from the origin

respectively.

° Watch Video Solution

3.If L and L’ are the ends of the latus rectum

of the parabola £ = 6y find the equations of


https://dl.doubtnut.com/l/_oA3iwWffsjr3
https://dl.doubtnut.com/l/_AuGrrUrKhwWf
https://dl.doubtnut.com/l/_Bh22F304nt8w

OL and OL’ where 'O' is the origin.Also find

the angle between them.

° Watch Video Solution

4. Find the equation of the parabola whose
axis is parallel to X-axis and which passes
through these points.

(-2,1),(1,2), and (-1,3)

o Watch Video Solution



https://dl.doubtnut.com/l/_Bh22F304nt8w
https://dl.doubtnut.com/l/_WMDPNKdk6SFQ

5. Find the equation of the parabola whose
axis is parallel to Y-axis and which passes

through the points (4,5),(-2,11) and (-4,21).

o Watch Video Solution

Exercise 3 A lii

1. Find the equation of the parabola whose

focus is (-2,3) and directrix is the line 2x+3y-


https://dl.doubtnut.com/l/_jjCujqNN3cVw
https://dl.doubtnut.com/l/_qu84e1XepmaB

4=0. Also find the length of the latus rectum

and the equation of the axis of the parabola.

° Watch Video Solution

2. Prove that the area of the triangle inscribed

in the parabola y* = 4az is

1

Sa (11 — ¥2)(y2 — y2)(y3s — v1)] sq. units

where i, ys,y3 are the ordinates of its

vertices.

° Watch Video Solution



https://dl.doubtnut.com/l/_qu84e1XepmaB
https://dl.doubtnut.com/l/_sDDu26wikY31
https://dl.doubtnut.com/l/_QTjtSTAfaGqT

3. Find the co-ordinates of the vertex and
focus the equation of the directrix and axis of

the following parabolas.

° View Text Solution

Exercise 3 B |

1. Find equation of the tangent and normal to

the parablola y?> = 6z at the positive end of

the latus rectum.

| €8 |


https://dl.doubtnut.com/l/_QTjtSTAfaGqT
https://dl.doubtnut.com/l/_njokqmSFJpSh

L ' Watch Video Solution J

2. Find the equation of the tangent and
normal to the parabola

r? —4r —8y+12=0
e (a3
d ,5

° Watch Video Solution

3. Find the value of k if the line 2y=5x+k is a

tangent to the parabola y* = 6z

I o Watch Video Solution


https://dl.doubtnut.com/l/_njokqmSFJpSh
https://dl.doubtnut.com/l/_uG9dThwc0XOe
https://dl.doubtnut.com/l/_UAogBgSqinRY

4. Find the equation of the normal to the

parabola y® = 4z which is parallel to y-2x+5=0.

° View Text Solution

5. Show that the line 2x-y+2=0 is a tangent to
the parabola y? = 16z. Find the point of

cotact also.

° View Text Solution



https://dl.doubtnut.com/l/_UAogBgSqinRY
https://dl.doubtnut.com/l/_iohFgKLI8KsP
https://dl.doubtnut.com/l/_tzEgJrlx8d3f
https://dl.doubtnut.com/l/_ucvvp6TDMyav

6. Find the equation of tangent to the
parabola y(2) = 16z inclined at an angle 60°

with its axis and also find the point of contact.

o View Text Solution

Exercise 3 B Ii

1. Find the equation of tagents to the parabola

y(2) = 16z which are parallel and

perpendicular respectively to the line 2x-y+5=0,


https://dl.doubtnut.com/l/_ucvvp6TDMyav
https://dl.doubtnut.com/l/_00ORgldbTbzy

also find the co-ordinates of the points of

contact also.

° View Text Solution

2. If Ix+my+n=0 is a normal to the parabola
y(2) = 4azx, then show that

al® + 2alm? + nm? = 0.

° View Text Solution



https://dl.doubtnut.com/l/_00ORgldbTbzy
https://dl.doubtnut.com/l/_imzHGnujaGGI

3. Show that the equations of common
tangents to the circle 2 + y* = 2a? and the

parabola y* = Sazarey = =+ (z + 2a).

o View Text Solution

4. Find the condition for the line y=mx+c to be

a tangent to the parabola z* = 4ay.

° Watch Video Solution



https://dl.doubtnut.com/l/_YOh9RtTMhOD7
https://dl.doubtnut.com/l/_rWCnbG2OQYqA

5. Three normals are drawn (k0O) to the
parabola y(2) = 8x one of the normal is the
axis and the remaining two normals are
perependicular to each other, then find the

value of k.

o View Text Solution

6. Show that the locus of point of intersection
of perpendicular tangents to the parabola

y(2) = 4ax is the directrix x+a=0.

| & I


https://dl.doubtnut.com/l/_gx76TzOr6v4l
https://dl.doubtnut.com/l/_nEpFBLQnezf8

| ¥ Watch Video Solution |

7. Two parabolas have the same vertex and
equal lengh of latus rectum such that their
axes are at right angle. Prove that the
common tangents touch each at the end of

latus rectum.

o Watch Video Solution

8. Show that the foot of the perpendicular

from focus to the tangent of the parabola


https://dl.doubtnut.com/l/_nEpFBLQnezf8
https://dl.doubtnut.com/l/_J1lHmd0wIaaS
https://dl.doubtnut.com/l/_RaFOmjXDhbSN

y? = 4az lies on the tangent at vertex.

o View Text Solution

9.Show that the tangent at one extremity of a
focal chord of a parabola is parallel to the

normal at the other extremity.

o Watch Video Solution

Exercise 3 B lii


https://dl.doubtnut.com/l/_RaFOmjXDhbSN
https://dl.doubtnut.com/l/_Z2ewrzkmfX9n

1.If the normal at ¢; on the parabola y? = 4ax
meet it again at t; on the curve then

tl(tl —|— tg) —I— 2=

o Watch Video Solution

2. From an external point P tangents are
drawn to the parabola y(2) = 4ax and these
tangents make angles 0, Oywithitsa&ssucht”
cot theta (1)+cot theta (2) is a constant 'a

show that P lies on a horizontal line.

| & I


https://dl.doubtnut.com/l/_x2UyeNFb0sNh
https://dl.doubtnut.com/l/_WXm7DThQuLCB

| ¥ Watch Video Solution |

3. Show that the common tangent to the circle
2% + 2y* = a? and the parabola y* = 4ax
intersect at the focus of the parabola

y? = — dazx.

o Watch Video Solution

4. The sum of the ordinates of two points on
y(2) = 4ax is equal to the sum of the

ordinates of two other points on the same


https://dl.doubtnut.com/l/_WXm7DThQuLCB
https://dl.doubtnut.com/l/_yUXQpgQlabCd
https://dl.doubtnut.com/l/_YLijyheN9UQx

curve. Show that the chord joining the first
two points is parallel to the chord joining the

other two points.

o Watch Video Solution

5. If normal chord a point 't' on the parabola
y(2) = 4ax subtends a right angle at vertex,

then prove thatt = + ;3

o Watch Video Solution



https://dl.doubtnut.com/l/_YLijyheN9UQx
https://dl.doubtnut.com/l/_9mkRYywlIeY4

