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Time : 3 Hours

Instruction : Answer al! questions.

h) Evaluatel im
x-+0

a' -b '

PART - B

Answer one full question :

flf semester B.A./B.sc. Exarnination, April/May za21
(Semester Scheme)

(GBCS) (F+R) (2015 - 16 and Onwards)
MATHEMATICS - III

PART - A

Answer any five questions :

1. a) Find all the left cosets of the subgroup H = t0, z, 4! ofthe group (Zu,

b) Find the number of generators of the cyclic group of order g.

show that the sequence {.| 
- 

li is monotonicaily increasing sequence.LNJ
state cauchy's root test for the series of positive terms.

Discuss the convergence of the series 1- I * ] - -1+ .... .

Discuss the continuity of the function f(x) : i 
o^, 

^ = , .x ' -4
State Lagrange's mean value theorem.

c)

d)
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Max. Marks: 70

(5x2=10)

+J.

(1x15=15)

e)

0

s)

2' a) lf an element'a' of a group G is of order n, then prove that a'= e for somepositive integer m iff n divides m.
b) Define a cyclic group. Show that the multiplicative group of fourth roots ofunity is a, cyclic group generated by < i >.
c) state and prove Lagrange's theorem for finite groups.

OR

P.T.O.
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3. a) Prove that there is one-to-one correspondence between the set of all distinct
right cosets and set of all distinct Ieft cosets of a subgroup of a group.

b) lf G is a cyclic group of order'd' and 'a' is a generator, then prove that
a*(k < d) is also a generator of G if and only if (k, d) = 1.

c) Prove that a finite group of prime order is cyclic and hence abelian.

PART - C

Answer two full questions :

4. a) Show that the limit of a convergent sequence is unique.

b) Discuss the nature of the sequence {"%\
( l

c) Testthe convergence ofthe sequences
log(n+1)- logn

(2x15=30)

i )  Jr ' .1-.6'-1

OR

5. a) Prove that a monotonic increasing sequence bounded above is convergent.

b) Find the limit of the sequence
{0.3, 0.33, 0.333, ... .}.

c) Show that the sequence {a"} defined by a, = 1, on = !E* a*, is convergent
and converges to 2.

6. a) Discuss the nature of the geometric series i*" .
n=0

b) Discuss the convergence of the series :.Y*1'2'3 +.... .
3 3.5 3.5.7

c) Find the sum to infinity of the series :.:+ 
1 '4'7

6 6.12+6J2.18+""
OR

7. a) State and prove Raabe's test for the series of positive terms.

b) Tesnhe convergence of the series 
*+ *. * 

+....

c) Find the sum to infinity of the series 
;. *. *. 

....

i i) *in[1)
\n/
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Answer one full question :

-3-

PART - D
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(1xI5=15)

8' a) Show that a function which is continuous in a closed interval attain its bounds.

b) Verify Rone's theorem for f(x) = bg[*;L- 3l ,n Jr, ,1.
c) Evaluate : \ 4x )

i) l'!l @osv1X'

OR

State and prove Cauchy's mean value theorem.

Discuss the differentiabitity of

(  r t t
r , -_\  lx '  s inf  I  l ,  for x + oI(x)=1 \x/  atx=0.

I  o ,  for  X=o

Expand fog"(l + x) upto the term containing x4 using Macfaurin's series.

)tsi+ #)
9.a)

b)

c)


