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Attempt any four questions out of the following. All questions carry equal marks.

2x _ (=)™

1. Find the n™ derivative of y = Tt Also prove that y,, = 2cos(n + 1)6.

az' rn+l

If y = cos(msin~1x) then show that

(1= x)ynez — @n+ Dxynes + (m? —n?)y, = 0.

2. Sketch the graph of f(x) = x* — 4x3 + 10 by finding intervals of increase and decrease, critical
points, relative extrema, inflection points and concavity for the given function.

Find the horizontal and vertical asymptotes to the graph of the function f(x) =

2x
x2-1"

Sketch the graph of the curve in polar coordinates of the curve' » = 1 + 2cos6.

3. Evaluate the following integrals

(i) fozn sinmf cosnf df, (i) [ sin’66 cos*36 db.

Give reduction formula fo:@\cosecna d0 and find the value of [ cosec®8 d6.

bounded by the ola y= % and the line y = % — x is revolved about the y-axis.

. Use the method h(isﬁrical shells to find the volume of the solid generated when the region
Q

QR .
Find the le %fthe curve y = (x/2)3 from x=0tox=2.

The arc ()%he parabola y = x? from (1,1) to (2,4) is rotated about y- axis. Find the area of the
resulting surface.

. Sketch the.curve (x'— 3)% = 6(y — 2).

2 2
Sketch the curve % - y? = 1, and label the vertices, foci and asymptotes.

Identify and sketch the curve x? — xy + y2 — 2 = 0.

sin2ti+t]
t2+t-1 "

. Find the limit: lim;_,

A shell is fired from the ground level with muzzle speed of 650 ft/s at an angle of 45°. An enemy
gun 21,000 ft. away fires a shot 2 seconds later and the shells collided 45 ft. above the ground at
the same speed. What are the muzzle speed (V;) and angle of elevation (a) of the 2™ gun?

The acceleration vector of a moving particle is A(t) = 18t3{ + 3j. Find the particles
position vector as a function of t if R(0) =1+ jand V(0) = 1.
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