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. Time : 3 Hours 
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lnstruction : Answer all questions'

PART - A
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1. Answer any five questions'
(5x2=10)

. a) write the order of each element of the multiplicative group G = {1,-f i'-i}'

b) Prove that every cyclic group is abelian'

fsn-ai .o9c) prove that the sequence 
uilS jconverget '- 4

111
d) Test the convergence of the series 1- 

V+ 5 
- - + """'

e) State Cauchy's mean value theorem'

0veri fyLagrange'smeanvaluetheoremforthefunct iont(x)=*in12'41'

s) Evaluate [TS!I

h)Provethateverydif ferent iab|efunct ionisacont inuousfunct ion.
PART - B

Answer any one question' 
(1x15=15)

2. a\ In a group G, prove that O(a)=O(rt)'

b) State and prove Fermat's theorem in groups'

c)Provethateverygroupoforder|essthanorequal to5isabe| ian.
OR

P.T.O'
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3. a) In a group G, if O(a)=h VoeG and 6 = gcd(n,m) then prove that O(a'l=1.
d

b) Prove that any two right cosets of a subgroup H of a group G are either
disjoint or identical.

i

- c) State and prove Lagrange's theorem in groups

PART - C
(2x15=30) rAnswer any two questions (zXl5= 

i
4.  a)  l f  l im dn =oandl im bn =b, then provethat l im ("n *b.)=a+b :

. 
b) Discuss the nature of the sequence {x1/n} where x is positive real number.

c) Examine the convergence of the sequences :

(  s n 2 l
. ,  t /n+1)n - r1  |r)  l l_r >

l \  n )  |
IJ

It + (-t)'n'l
rr)  ]  n*1 |

L - /

OR

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

b) Show that the sequence {a"} wher€ d,=1 spgl a^ - ,12* on-r Vn > 2 is
convergent and converges to 2.

c) Test the convergence of the sequence.

i) {n [tos (n + 1)- los n]]

[ /n+t) ' .  
' l

i i )  l l  _- |  (n+1)f' l \n) '  
)
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6. a) state and prove D:Alembert's ratio test for the series of positive terms.

b) Test the convergence of the series'

=., 1.5.9.'. '(4n - 3)
L 3.7.11. . . . (4n -1)

. t

c) Sum to infinitY of the series'
1 1.4 1.4.7
-  +  -  +  -  + . ' . .
6 

'  
6 .12 612.18

OR

7. a\ state and prove cauchy's root test for the convergence of series of

Positive terms.

b) Discuss the convergence of the series'

1Jz6G
_ l_  _  - 1 -  __  _ r . . , .

5 7 9 11

c) Find the sum to infinity of the series'

- 229242
1* 

1!  
*T.*  

3!+. ."

PART _ D

Answer any one question.

8.a)Examinethedif ferent iabi l i tyofthefunct ion.

( u 2

f (x)=l^ 
-1forx>1 atx=1' \ ' - l  

l t -xforx<1

b) State anO proVe Cauchy's mean value theorem'
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(1xl5=15)
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c) Evaluate :

/r\
i r  l i ry[-  l tanxt l  , , 0  \ X /

/tan 5x'\
l imi- t

ii) '4 \ tanx /

-4-

9. a) prove that a function which is continuous in closed intervaltakes every

value between its bounds atleast once'

b) State and prove Rolle's theorem'

c) Expand log (secx) upto the term containing x4 using Maclaurin's series'


