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lll Semester B.A./B.Sc. Examination, April/May 2A21
(Semester Scheme)

(CBCS) (F+R) (2015 - 16 and Onwards)

Time:3 Hours 

MATHEMATI 'S- l l l

Max. Marks : 70

Instruction : Answer all questions.

PART _ A

Answer any five questions : (5x2=10)

1. a) Find all the left cosets of the subgroup H = {0, 2, 4} of the group 1Zu, +).

b) Find the number of generators of the cyclic group of order 8.

t '  r l
c) Show that the sequence 

tt 
-;J is monotonically increasing sequence.

d) State Cauchy's root test for the series of positive terms.

e) Discuss the convergence of the series r-**+-++....
2 3 4

f) Discuss the continuity of the function f(x) = 
;=atx 

=2.

g) State Lagrange's mean value theorem.

h) Evaluate lim a* - b* .
x-+0 X

PART - B

Answer one full question : (111$=15)

2. a) lf an element'a' of a group G is of order n, then prove that a* = e for some
positive integer m iff n divides m.

b) Define a cyclic group. Show that the multiplicative group of foutth roots of
unity is a cyclic group generated by o i t.

c) State and prove Lagrange's theorem for finite groups.

oR 
P.r.o.
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3' a) Prove that there is one-to-one correspondence between the set of all distinctright cosets and set of ail distinct reft cosets of a subgroup oi" grorp.

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

c) Prove that a finite group of prime order is cycric and hence aberian.
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 {"X\.
c) Testthe convergence ofthe r.Ou"nJ",'

c) Show that the sequence {a"} defined by a., = 1, in =
and converges to 2.

(2x15=30)

log( nn+

sin

1) - log

ril-
t - l

\n /

i )  s11-JFL
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, ... .}.

i i)

6. a)

b)

c)

7. a)

b)

c)

I q , ^
V. r qn_r ls convergent

Discuss the nature of the geometric series l*' .
n=0

Discuss the convergence of the series :.:+*1.2.3 +.... .3 3.5 3.5.7
Find the sum to infinity of the series 1* t .+ 

* J!]' "  
6 '6 .1r-6 j2 lg-r" "  '

OR

state and prove Flaabe's test for the series of positive terms.

Test the convergence of the series 
1 3 5t 12s 

* 
zsA+ rro 

+ ""

Find the sum to infinity of the serie 5 7 It  ' t t  *  g !*F+""
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Answer one full question :

-3-

PART _ D
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(1xl5=15)

8. a) Show that a function which is continuous in a closed intervalattain its bounds.

b) Verify Rolte's theorem for f(x) = bn[t: 
gl 

,n Jr, a1.
c) Evaluate : \ 4x )

i) I'S @asx1X'

OR

9. a) State and prove Cauchy's mean value theorem.

b) Discuss the differentiabitiff of

I  r r l

f(x)=r*"in[;J' for x*o 
"t 

X=0.
I  o , for X=o

c) Expand log"(1 + x) upto the term containing x4 using Maclaurin's series.

)r,!l[* #)


