Nagarjuna Degree College

”II”'I‘M”I""M" J8/36, R.om.umndnnah alli, 11 323

Yelahanka Hobli
Bengalury =560 064, I N’ ' [ ! [ ] ] J J
cp, 0,

T Semester B.Sc. Degree Examination, April - 2022
MATHEMATICS
(CBCS Semester Scheme 2018 Batch and onwards)
Paper : 111
Time : 3 Hours Maximum Marks : 70
Instructions to Candidates:
Answer all questions.

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

1. a) Define right coset of a subgroup of a grdup.
b)  Find all the left cosets of the subgroup H = {0,2, 4} of the group(Z,,®,).

c)  State Raabe’s test.

1
d)  Show that {;} is monotonically decreasing sequence.

e)  Test the convergence of the series
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f)  State Cauchy’s mean value theorem.

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

l-cosx . .
h)  Evaluate /’ ( 7 be using I, - Hospitals’ rule.
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PART-B

Answer one full question. (1x15=15)
2. a) Inagroup G prove that O(a)=0(a™),VaeG-
b)  Find all the generators of the cyclic group of order 8.
¢)  Find all the distinct right cosets of the subgroup H ={0,4,8} in (Z,,9,,)-
(OR)

3. a) Prove thatany two right (left) cosets of subgroup H of a group G are either identical
or disjoint.

b)  Prove that every group of order Four is abelian.

¢) Ifanelement ‘a’ ofa group G is of order ‘n’ and e is the identity in G, then prove that
for some positive integer m, 4 = ¢ ifand only if n divids m.

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

4. a) [Iflima,=aandlimb, =b provethat lim(a,+b,)=a+b.

1 n
b)  Discuss the nature of the sequence {(H;) } :

c) Testthe convergence of the sequence

. {3”—4} .. "
N 4n+73 - n :

(OR)

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

b)  Examine the convergence of the sequence

() |(H%)??}

Prove that a sequence which is monotonically increasing and bounded above is
convergent.
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6. a) State and prove D’Alembert’s ratio test for series of positive terms.
b)  Test the convergence of the series.
1 3 5
+ + + o
123 234 345
Find th e 1o L)25(L +2.5.8(_1__J+
c) ind the sum to infinity of the series o) 12181 T23l720) 7
(OR)
7. a) State and prove Cauchy’s root test for a series of positive terms.
b)  Discuss convergence of the series
Z 1.23....n
3.5.79....2n+1)°
¢)  Sum to infinity the series
l+1+2 +1+2+3+l+2+3+4+
2 3 4
PART-D
Answer one full questions. (1x15=15)
8. a) Provethatevery continuous function over a closed interval is bounded.
b) Evaluate ffo(1+siI1X)m” using L - Hospital’s rule.
c¢) Expand the function log"* up to the term containing x’ by Maclaurin’s expanison.
(OR)
9. a) State and prove Lagranges mean value theorem.
. ) ) x°  if x<3 .
b) Examine the differentiability of the function fx) = 6x-0if x> 3 atx=3.
¢) [Lvaluate ]im(-—) by using L. - Hospital’s rule.
a0\ x
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