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Instructions to Candidates: 
Answer all questions. 

PART-A 

(5x2=10) 
Answer any five questions. 

1. a) Define right coset of a subgroup of a group. 

Find all the left cosets of the subgroup H = {0,2,4} of the group(Z,,) b) 

c)State Raabe's test. 

d) Show that is monotonically decreasing sequence. 

Test the convergence of the series e) 

State Cauchy's mean value theorem. 

Verify Rolle's theorem for the function f(x) = 8x-x* in [2,6]. 

h) Evaluate o cOSx) by using L - Hospitals' rule. 
h) 

P.T.O. 
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PART-B 

(1x15-15) 
Answer one full question. 

2. a) In a group G prove that O(a) = O(a"'), Va e G. 

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

c)Find all the distinct right cosets of the subgroup H = {0,4,8}, in (Z,). 

(OR) 

c) 

Prove that any two right (left) cosets of subgroup H of a group G are either identical 

or disjoint. 
3. a) 

Prove that every group of order Four is abelian. b) 
c)Ifan element 'a' of a group G is of order 'n' ande is the identity in G, then prove that 

for some positive integer m, a"=e if and only ifn divids m. 

PART-C 

(2x15-30) Answer two full questions. 

4. a) If lima, =a and limb, = b, prove that lim(a, +6,) =a+b. 
n>o n 

b) Discuss the nature of the sequence 

c) Test the convergence of the sequence 

3n-4 
4n+3 i. 1 

n 

(OR) 
5 a) Prove that every convergent sequence is bounded. 

b) Examine the convergence of the sequenee 

2n +3n+5 
i. n+3 ii. . 

C) Prove that a sequence which is monotonically increasing and bounded aboveis 

convergent 
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6. a) State and prove D'Alenmbert's ratio test for series of positive terms. 

b Test the convergence of the series. 

L,3,5 
1.2.3 2.3.4 3.4.5 

Find the sum to infinity of the series 1+2+2 2.58 c) 87) 1.2.3 729 
(OR) 

7. a) State and prove Cauchy's root test for a series of positive terms. 

b) Discuss convergence of the series 

1.2.3.. 

3.5.7.9...(2n+1) 
c) Sum to infinity the series 

14+2,1+2+31+24 
4 

PART-D 

(1x15-15) Answer one full questions. 

8. a) Prove that every continuous function over a closed interval is bounded. 

b) Evaluate l(I+sin x)using L-Hospital's rule. 
b) 

c) Expand the function logt*) up to the term containing r' by Maclaurin's expanison. 

(OR) 

State and prove Lagranges mean value theorem. 
a) 9. 

rif xs3 
Examine the differentiability of the function Ju)r-9ify> 3 

atx=3. 
b) 

c) Evaluate lim by using I - Hospital's rule. 
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