PROBLEMS 04 - PARABOLA Page 1

(1) Find the co-ordinates of the focus, length of the latus-rectum and equation of the
directrix of the parabola x2 = - 8y.

[Ans: (0, -2), 8, y = 2]

(2) If the line 3x + 4y + k = 0 is a tangent to the parabola y2 = 12x k and
obtain the co-ordinates of the point of contact.

1o (2] G

¢

(3) Derive the equations of the tangents drawn f@ point (1, 3) to the parabola

y2 = 8x. Obtain the co-ordinates of the poi

[Ans:y=x+2at(2,4)andy=2x at 2]}

(4) Find the equation of the 0 e parabola joining the points P (t1) and Q (t2). If
this chord passes through s, then prove that tity = - 1.
[Ans: (t1 + t2)y = 1t2)]

(5) If one end-

nt of a focal chord of the parabola y2 = 16x is (9, 12), then find its
t

L 4

The points P (t1), Q(t2) and R (t3) are on the parabola y2 = 4ax. Show that the
area of triangle PQR is a’l (t1 - t2) (tz - t3) (t3 - t1) .

(7) If the focus of the parabola y2 = 4ax divides a focal chord in the ratio 1 : 2, then
find the equation of the line containing this focal chord.

[ Ans: y:iZ\/E(x-a)]
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(8) If a focal chord of the parabola y2 = 4ax forms an angle of measure 6 with the
positive X-axis, then show that its length is 41alcosec?e.

(9) Show that the length of the focal chord of the parabola y2 = dax heWpoint”™ P (t)
2
is lal (t + E]
t
(10) Find the condition for the line xcosa + ysina = be a tangent to the parabola
y2 = 4ax and obtain the co-ordinates of the point ct.‘

[Ans: p + asinatana = 0, (atanzoc, -2atan<)i
(11) Show that the equation of the cow@ to the parabolas y2 = 4ax and
2

1 1
x? = 4by is a3x+b3y®

(12) Find the equations ofg4ta the parabola y2 = 12x from the point (2, 5) and
the co-ordinates of thel po f contact.
[Ans:3x-2 = 0V at (% 4) and x - y+3 =0 at (3,6)}

*

(13) PA joining a point P on the parabola and the vertex of the parabola

ersects the directrix in K. If M is the foot of the perpendicular to the directrix
, then show that £ MSK is a right angle.

If the tangent at point P of the parabola y2 = 4ax intersects the line x = a in K
and the directrix in U, then prove that SK = SU.

(15) % is a focal chord of the parabola y2 = 4ax. The lengths of the perpendicular line
segments from the vertex and the focus to the tangents at P and Q are pi, p2, pP3
and ps respectively. Show that pip2psps = at.
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(16) Prove that the orthocentre of the triangle formed by any three tangents to a parabola
lies on the directrix.

(17) A tangent of a parabola has a line segment between the tangents at t intspP and
Q. Show that the mid-point of this line segment lies on the tangent patallel PQ.

(18) If a chord of the parabola y2 = 4dax subtends a right anglé at the vertex, then show
that the point of intersection of the tangents drawn at the -p@ints of this chord is
on the line x + 4a = 0.

L 2
(19) Find the equation of a tangent to the parabola §y~ = 8x which cuts off equal
intercepts along the two axes, and find th -OToli s of the point of contact.
[Ans: x +y +2 =0, (2, -4)]
(20) Prove that the segment cut t a tangent to a parabola by the point of contact
and the directrix subtends _a ri angle at the focus.
(21) Prove that the foo erpendicular from the focus on any tangent to a parabola

lies on the Y-axi

(22) Show thatSthe Q’rcle described on any focal chord of a parabola as a diameter touches
the di i

hat, if P is any point on the parabola y2 = 4ax whose focus is S, the circle

cribed on SP as diameter touches the Y-axis.

O OO O
(24) A quadrilateral ABCD is inscribed inside a parabola. If the sides AB, BC, CD and

<>
DA of the quadrilateral make angles 601, 062, 63 and 04 respectively with the axis of

the parabola, then prove that
cot 01 + cotO3 = cotOy, + cotOy.
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(25) Find the points on the parabola y2 = 16x which are at a distance of 13 units from
the focus.

[Ans: (9, -12), (9, 12)]

(26) Prove that the parabola y2 = 2x divides the line-segment joinin and (2, 3)
internally and externally in the same ratio numerically.

(27) Find the measure of the angle between the two tan ts dra from (1, 4) to the

parabola y2 = 12x.

[Ans : tan'li}
2

(28) Prove that the measure of the an en the two parabolas X2 = 27y and y2 =
is tan'li.
13
(29) If the tangents at thej poi P and Q on the parabola meet at T, then prove that
ST? = SP -PQ.
(30 ) Find th poi&t on the parabola y2 = 64x which is nearest to the line

4x +

-24)]

The tangents at the points P and Q to the parabola make complementary angles with

the axis of the parabola. Prove that the line PQ passes through the point of
intersection of the directrix and the axis of the parabola.

(32) The tangents at the points P and Q to the parabola with vertex A meet at the point
> > >
T. If the lines AP, AT and AQ intersect the directrix at the points P, T and Q

respectively, then prove that PT = TQ.
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(33) Prove that the area of the triangle inscribed in the parabola y2 = 4dax is

% [(y1 - y2)(y2 - y3)(y3 - y1)l, where yi, y2 and ys are the Y-coordinates of
a

the vertices.

P ( t1), Q (t2) and R (t3) to the parabola = dax is
2

S0 - )tz - ta)(ts - ).

(34) Prove that the area of the triangle formed by the tangents at 6 etric points

¢

(35) Find the equation of the common tangents to t r y2 = 4x and x° = 32y.
[Ans: x + 2y + 4 = 0]

(36) If (h, k) is the point of intersec 0 e parabolas y2 = 4ax and x> = 4by other

than the origin, then provem\thatWthe equation of their common tangent is
4(kx + hy) + hk = 0.

(37) Find the equation oatr&on tangent to the circle x>+ y2 = 2a° and the

parabola y2 = 8ax.

[ Ans: xiy%)
L 4

ation of the line containing the chord of the parabola y2 = 4ax whose
(X1, Y1)

(38)

7

y1y - yi° = 2a(x - x1)]

The tangent at any point P on the parabola y2 = 4ax meets the X-axis at T and the
Y-axis at R. A is the vertex of the parabola. If RATQ is a rectangle, prove that the
locus of the point Q is y2 + ax = 0.

(40) If the angle between two tangents from point P to the parabola y2 = 4ax is a, then
prove that the locus of point P is y2 - 4ax = (x + a)2 tan” a.





