If chords of the hyperbola x* — y* = @ touch the parabola y* = 4ax then the locus of the middle points of these
chords 1s the curve
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(a) yvix+a)=x b) vx-a)=x (¢) vV (x+2a)=3 (d v(x-2a)=2r

[he normal to the rectangular hyperbola xy = ¢ at the point ‘7, meets the curve again at the point ‘,". Then

the value of f:\f 1S

(a) | (b) | (c) ¢ (d) -«

The line /x + my + n = 0 will be a normal to the hyperbola b’x? — a’y* = a’b’ 1if

a‘ a‘

(D) none of these



The tangent at a point P on an ellipse intersect the major axis in T, and N is the foot
of the perpendicular from P to the same axis. Show that the circle drawn on NT as
diameter intersects the auxiliary circle orthogonally.

If a rectangular hyperbola has the equation xy = ¢?, prove that the locus of the middle
points of chords of length 2d is (X* + y*) (xy - ¢°) = d*xy

If a [, v and dbe the eccentric angles of the four points of intersection of the ellipse and any circle, prove that

O 18 an even muluple of  radians

With a given point and line as focus and directrix, a series of ellipses are described ; prove that the locus of the
extremuties of therr minor axes 1s a parabola




Given the base of a tnangle and the sum of 1ts sides, prove that the locus of the centre of its incircle 1s an

L']|I]\-i..',

['wo tangents to the ellipse mtersect at nght angles . Prove that the sum of the squares of the chords which the

auxihary circle mtercepts on them 1s constant, and equal to the square on the line joiming the foc

[f a number of ¢llipses be described having the same major axis, but a vaniable minor axis, prove that the

tangents at the ends of their latera recta pass through one or other of two fixed points

[f the normal at any point P on the ellipse with centre C meet the major & minor
axes 1n G & g respectively, & if CF be perpendicular upon this normal, then
(i) PF . PG =02 (W) Pr.Pg=a‘

i) PG.Pg=SP.S'P (iv) CG.CT = (CS)’

—
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(a) f (x+a)=x ®) Y @-a)=x (c) » (x+2a)=3" (d) _1‘3 (x=2a)=2%"
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he normal to the rectangular hyperbola xy = ¢ at the point ‘#," meets the curve again at the point ‘"> Th
the value of 7,'1, is

(a) |1 b) -1
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The line (x + my + n = 0 will be a normal to the hyperbola b’x? — a’y* = a’b” if

= b2
(B) 2k = =7 —

(D) none of these

L
N CA'
L & 0= L)

~ '\1\@\ = —hb
M(att)

CATS-Session-25 (Mathematics) @CO"?DQUQQE;{]?




ETl'Ie tangent at a point P on an ellipse intersect the major axis in T, and N is the footh
of the perpendicular from P to the same axis. Show that the circle drawn on NT as™
diameter intersects the auxitiary circle orthogonally.
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if a rectangular hyperbola has the equationgaez ¢, prove that the locus of the middle
points of chords of length 2d is (x* + v )il
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.-‘-f- a rectangular hyperbola has the equation xy = Ch; prove that the locus of the middie
Ealints of chords of length 2d is (¢ + y*) (xy - ¢°) = d*xy

. e
iy ot e U6 Sog -

(R +¥cs ()1 KA ¥ o )

(K‘r‘f%‘\"\@\ 2 S 1
L5 da_”

(—9\-\- Y <8) Lﬂ)

Ziﬂb\-t&h@‘\‘w"\“
S %n&, — —9%‘1”"@*

Hng = O
; = h._\(\s\:—\-&—%:ﬁ)
YYU'JIW-.:“ ﬁ”ﬁ”&q'—i = 0\ &
_Q‘K‘CL :___O\L:; ket @) (&K—Q%:_i‘__ﬁQ‘k’%‘)(‘

d.

T CB
1(-: 5)
e,

CATS-Session-25 (Mathematics) /competishun

~—




CATS-Session-25 (Mathematics) | @CO"?ISQ'Z%QH]?




If o B,y and dbe the eccentric angles of the four points of intersection of the ellipse and any circle, prove that

a+pB+7y+9d 1san even multiple of m radians.
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With a given point and line as focus and directrix, a series of ellipses are described ; prove that the locus of the
extremities of their minor axes is a parabola.
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Given the base of a triangle and the sum of its sides, prove that the locus of the centre of its incircle is an
ellipse.
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Two tangents to the ellipse intersect at right angles ; Prove that the sum of the squares of the chords which the

auxiliary circle intercepts on them is constant, and equal to the square on the line joining the foci.
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If a number of ellipses be described having the same major axis, but a variable minor axis, prove that the

tangents at the ends of their latera recta pass through one or other of two fixed points.
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If the normal at any point P on the ellipse with centre C meet the major & minor
axes in G & g respectively, & if CF be perpendicular upon this normal, then
IEPE . PG = b? (i) PF.Pg=a?

BIEePG . Pg=SP.S'P (iv) CG.CT =(CS)?
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If the normal at any point P on the ellipse with centre C meet the major & minor
axes in G & g respectively, & if CF be perpendicular upon this normal, then
(i) PF.PG=0b (i) PF.Pg=al

@iiij) PG.Pg=SP.S'P (ivy CG.CT =(CS)?
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