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

c) Show that I } is monotonically decreasing sequence.
Ln

n
N
d) Testthe convergence of the series 2[2 = J ;

e) Discuss the convergence of the series 1- % + 0L +

4
g) Verify Rolle’s theorem for the function f(x) = 8x — x2 in [2, 6].

)
f) State Cauchy’s mean value theorem.
)
h)

Evaluate lim (cosecx — cotx).
n—0

- PART-B
Answerany one full question. (1x15=15)

2. a) If ‘a’ and ‘b’ are any 2 arbitrary elements of a group G, then prove that
O(a) = O(bab™").

b) Show thatthe group {1, 2, 3, 4, 5, 6} under ®., is cyclic and find the number of
generators.

c) State and prove Lagranges theorem in groups.
OR
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3, a) Prove that any 2 right (left) cosets of subgroup H of a group G are either
identical or disjoint.

b) Define cyclic group. Show that every cyclic group is abelian.

c) Ifanelement ‘a’ of a group Giis of order n and e is the identity in G, then prove
that for some positive integer m, a™M = e if and only if n divides m.

PART-C
Answer two full questions. (2x15=30) _

4. a) If lim a,=aand lim b, = b, then prove that lim a, b, =ab.
n

n—w N—co —>00

b) Discuss the nature of the sequence {X% IL x> 0.
L J

c) Examine the convergence of the sequences

_ 1+ 0"
) 1+t

) {ukAea )}

OR
5. a) Prove that a monotonic decreasing sequence which is bounded below is
convergent.
b) Show that the sequence {x,} defined by X ———1—~+ . i gk is
9 A T e el

convergent.

c) Examine the behaviour of the sequences

) {[9;—1]“01“)}

ii) n[log (n + 1) —log n].
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6. a) State and prove D’Alembert’s Ratio test for series of positive terms.

: 1.5.9...(4n—-3)
b) Test the convergence of the series :
) 9 23711, (4n-1)

¢) Sum the series to infinit 10 Sl
; Y 15 15.30 15.30.45

OR

7. a) State and prove Cauchy’s root for the convergence of series of positive terms.

b) Discuss the convergence of the series Z( o+ 1-n* - 1}.

- Rl = 2 82 42
c) Sum the series to infinity 1+ —+ -+ —-
(il B
PART-D
Answerany one full question. (1x15=15)

(

2

() X
- for x=0
J pA° atx=0.
e X

et .
‘k 1 for x=0

8. a) Discuss the continuity of f(x) =

b) State and prove Lagranges mean value theorem.

- c) Evaluate lim (sin e,
7%

OR
9. a) Prove that a function which is continuous on a closed interval is bounded.

b) Examine the differentiability of the function

8y >
Hx)= 4 Ldor x21 iy,
N X < ]

c) Obtain Maclaurin’s expansion of log (1 +sin x) upto the term containing %,




