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Answer any one essay question out of 2 : (1x10=10)

34. a) Show that the center of mass of a straight, thin strip or rod of constant density
lies halfway between its two ends.

b) The 10 m long rod thickness from left to right so that its density, instead of

being constant, is &(x) = 1+ (%] kg/m. Find the rod's center of mass.
\

35. a) Findthe Taylor series and Taylor polynomial generated by f(x) = cosx at x = 0.

b) Find the radius and interval of convergence of the series S n!x" . Also find
=0
for what value of x does the series converge, absolutely converge and
conditionally converge ?
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Answer all the ten questions. (10x1=10)
1. Find the derivative of y w.r.t. x where y = In (x® + 3).
Show that for every real number x, e* = In~" x.

Give an example of a sequence having no upper bound.

A~ LN

By defining the recursion formula, find the Fibonacci numbers.

(=15

n

5. Establish the convergence of the series Z

n=1

4
6. Evaluate ¥ (k* - 3k).

k=1
7. Give an example of a function with no Riemann integral.

8. Find the norm of the partition p = {0, 0.2, 0.6, 1, 1.5, 2} of [0, 2].

9. Applying the fundamental theorem of calculus, find % E{mst dt.

w2 4cos0do
10. Evaluate [, =—>— -

P.T.O.
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Answer any 10 short answer questions out of 14 .

1.

12.

13.

14,

15.

16.

1

18.

18.

20.

21;

(10x3=30)

17
2 .
Fmd'j_}"lfy={x +1](x+3}
dx X1

o o i

Find K if e2K = 10.

d | pe
Solve the initial value problem, €’ d_i =2%,%x>+3,y(2) =0,

log, x dx

Evaluate j
X

1)

Find lim 5

x—=0 X

2
Show that \/x? + 5 and (Eﬁ - 1] grow at the same rate at x — «.

-3 3“- 1 _1
Find the sum ) =

=1

2/
Find the length of the curve y = (%)fﬂ fromx=0tox=2.

Find the Maclaurin series for the function f(x) = sinx.

(n+1Y' .
Does the sequence whose n term given by a,, = LEJ converge ? If so, find

lim a,
M=hx .
! 2dx
Evaluate I—- .
o \3+4x?
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22. For what values of x the power series Z =
n=1

converges.

23. Find the workdone by a force of f(x) = iEN along the x-axisfromx=1mtox=10m.
X

24. Find the area of the region in the plane enclosed by the cardioid r = 2(1+co0sg).

Answer any 6 short essay questions out of 9. (6x5=30)
1 ;
25. Find the Taylor series generated by f(x) = Z at a = 2. Where does the series

; 1
converges to % ?
., ady . x )
=B Find: oAty - _[ cost dt, using Fundamental Theorem.
1
27. Find the length of the cardioid r =1-cos0.

28. Find the area of the region in the first quadrant that is bounded by y = \/x and
below by the x-axis and the liney = x — 2.

29. Find the area of the region between the curve y = 4 — x2, 0 < x <3 and the

Xx-axis.

30. Show that if f is continuous on [a, b], a«b and if I: f(x) =0, then f(x) = 0

atleast once in [a, b].

31. Find the volume of the solid generated by revolving the region bounded by y = x2
and the lines y = 0, x = 2 about the x-axis.

32. Find the area of the surface generated by revolving the curve y = 2Jx SIENEE
about the x-axis.

In2
33. Evaluate : jﬂn 4e* sinhx dx -



