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10.

1.

Part A
Answer any ten questions.
Each question carries 2 marks.

L

Derive the condition that the line y = mx + c is a tangent to the hyperbola % - {T =1

Find the orthoptic locus of the parabola },2 = 4ax.

Let P be a point on the circle x2 +y2 = a% and PQ and PR be tangents to the hyperbola X2 -y2= a’.
Prove that th elocus of th emiddle point of QR is the curve (z? — y*)? = a®(z® + y*).

Show that if a diameter of an ellipse bisects chords parallel to another, then the later will bisect
chords parallel to the former.

Find the polar coordinates corresponding to the cartesian coordinate (-3, V3).

Find the polar equation of a circle having the pole lies on the circumference of the circle and the
initial line passes through the centre.

2x=1.

Prove that sin” x + cos
Prove that cosh 2x = 2(coshz)® — 1.

Factorize x10_1

2 =
Ifz = f(t),y = g(t) prove that :I,—H = 119‘7335—1 where suffixes denote the differentiation with
1

respect to L.

Find the n" derivative of (az + b)™.
Evaluate lim,_,o (cotz)*™"**.

(10x2=20)
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Part B
Answer any six questions.

Each question carries 5 marks,

Find the locus of the point of intersection of two tangents to the parabola y* = 4ax, which makes an

angle @ with one another.

Show that the chord of contact of tangents from any point on the directrix of a conic passes through
the corresponding focus.

Show that the locus of the poles of normal chords of y2 = dax is {x+23‘_|}'2 +4a° =0,
If P and Q are extremities of two semi-conjugate diameters of the ellipse % 4 f—z =land8isa

focus, prove that PQ? - (SP - SQ)? = 2b°,

Show that in a conic the semi latus rectum is the harmonic mean between the segments of a focal
chord.

Sum to n terms the series 1 + ccosa + c2cos2a+. . .where,c is less than unity.

Sum the series 1 + ccosha + ¢ cosh2a+. .. +¢" ' cosh(n — 1)a.,where c is less than unity.

=l d® —
If y = zlog=—, prove that 7% = (~1)"(n — 2]![?3_—;‘}—,; H{:TT}“]
Sl Sy 1
Determine lim[5 — ——] asz — 0.
(6x5=30)
Pari C
Answer any two questions.
Each question carries 15 marks.
If P be any point on the director circle of the ellipse % + % = 1, show that the locus of the middle

g _ 24+
T oty

point of th chord in which th epolar of P cuts the ellipse is [% + :—:]

Find the condition in order that the line é = Acosf + Bsinf may be a tangent to the conic
L =1+ecosé.

AT — Lttanh’z
Prove the identities (i) cosh 2x TR
e Hanhz
ii) tanh 2x =
(i) 1-+ianh’z <
_ 3tanhz{tanh’z
h N ——
U") tanh 3 1+3tanh’s

(a) State and prove Leibnitz's theorem to find the n'" derivative of the product of two functions.
(b) Find y,(0) when y = [zv1 + z2|™.
(2x15=30)
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