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SECTION - A
ANSWER ALL QUESTIONS: (10 X 2 = 20)
_T(n+1)

L. Prove that L(t" )—

n+l

2. Find L ! .
s(s+a)

3. Find L' ————|.
(s—b) +a

4. Find the Laplace transform of f(¢) = {

t

e’ whenl<t<4
0 when t>4

5. Find a, of the Fourier series for f(x)=c intherange 0 to 27 .
6. State the least upper bound axiom.
7. Give an example of bounded set A of R whose glb and lub are bothin R—A .
8. If the sequence of real numbers {sn }::1 is convergent then prove that {sn }:’:1 is
bounded.
9. If z a, 1s a convergent series then prove that lima, =0.
pary n—oo
10. State the ratio test for a series of real numbers.
SECTION - B
ANSWER ANY FIVE QUESTIONS: (5X8=40)
11.  Find L(Sm‘”j
t
. 4 1
12 Find L | —————
(s+D(s™+1)
13. Show that in the range —7to 7z, e as a Fourier series is
sinh 7 = (=" )
e’ = 1+2 COS nx — Sin nx
T { { ,,Z::‘ n*+1 ( )}
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14. Prove that every Cauchy sequence is convergent.
15. Prove that if {sn }::1 converges it cannot have more than one limit.
16. (1) If 0 < x <1 then prove that Zx” converges to -0
n=0 - X
(i1) If x =1 then prove that Zx” diverges.
n=0

=1
17. Test the convergence of Z—p

n=1 N
SECTION - C
ANSWER ANY TWO QUESTIONS: (2X20=40)
18. a) If {an }::1 is a sequence of positive numbers such that

@ a,2a,2...2a,2a,, =... and

(i1) lima, =0 then prove that the alternating series z (=1)""'a, is convergent.
n—ee n=l1

b) State and prove nested-interval theorem.

2
19. a) Solve the differential equation % - 4% +4y =1t with the
t t
conditions y(0) =0, y'(0)=1.
e — e—Zr
b) Evaluate [———— dr (12+8)

0

20. A function f(x) is defined within the range (0,27) by the relations
fx)= {

Express f(x)as a Fourier series in the range (0,27). Deduce that

X in the range (0,7)
2m—x in the range (7,27)

AAAAAAAAA



