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Instruction: Answerallgquestions.

Answer any fifteen questions : (15%2=30)
1) If H and K are any two subsets of G, then prove that (HK)~! = K~1 H-1.

2) Prove that the order of any power of an elementofa group cannot exceed the
order of the element.

3) Find the number of generators of the CM(S Zyg, +18)-

) 4) Let G be a cyclic group of order K and ‘a’ be a gehéfator. If a™ = a" (m = n),

prove that m = n {mod k).

5) Prove that the index of any subgroup of a finite group is a divisor of the order
of the group.

State Euler’s theorem.

¢ 7) Define a convergent sequence.

¢ 9) Discuss the natufe of the sequence {1 + (— 1)” }

10
+ 11) State Cauchy’s root test for a series of positive terms.

)
)
8) Define supremum and infimum of a sequence.
)
) Define Harmonic series and write the nature of Harmonic series.
)

| 12) ifaseries Yy, is convergent, prove that lim u, =0.

' 13) Testthe convergence of the series 2.

- . , 1),256(1),2568/( 1
14) Sum to infinity the series 1+2| = — 2t

n-»w

()n1

9, "12\87) 123\ 720
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15) Examine the differentiability of the function f (x)=4% SN when x # 0.
0, when x =0

1
16) Verify Lagrange’s mean value theorem for f(x) =x{x—1) (x~2) in [0, "2—]

2 3 4

17) Showthatlog (1—x) =—-x — 5y XI ... using Maclaurin’s expansion.

lim [x ¢ L

18) Evaluate /'™ [x (log X)) ..
19) Find the Fourier constant ag for f(x) = eXin (-1, 1).
20) Find the half range sine series fo&)w é\in (0, x).
Il. - Answerany three questions : CW (3x5=1F"

1) Ina group G prove that 0(a) = O(a™") for every a € G.

2) Let G be a cyclic group of order ‘d’ and ‘a’ be a generator. Prove that the
element a¥ (k < d) is also a generator of G if and only if (k, d) = 1.

3) If H is a subgroup of a group G then prove that there exists a one-to-one © '
correspondence between any two right cosets of Hin G.

&

{0

4) If ‘@ is any integer and p is any positive prime then prove: that aP = a (mod p).
5) Prove that a finite group of prime order is cyclic and hence abelian.

€
. Answer any two questions : | (2x5=10", |
1) Prove that every convergent sequence is bounded.
2) Discuss the nature of the sequence {x"} where x is real.
3) Testthe convergence of the sequences

log (n+1) —~logn

) sin (7))

i) (1+§J%

n
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.. Answerany three questions : (3x5=15)
1) State and prove Leibnitz’s test on alternating series. '

5% 5°
+— +—3 + ...
2+5 2°+5 2°+5

2) Discuss the convergence of the series

2 3
X X X
: + — +...
3) Test the convergence of the series 23 344 45

_ . w4710 Bn+1)x"
4) Discuss the convergence of the series 2. 123 n

2(1Y 1 2587 1Y
5) Sum to infinity, theser:esa 12 — | || +...

. Answerany two gquestions (2x5=10)
1) State and prove Rolle’s theorem.

X2
2) Evaluate lim (cosx)

x>0
3) Obtain the Maclaurin’s expansion of log (1 + cosx) upto the term containing x?.
" 4) Verify Cauchy’s mean value theorem for f(x) = %, g(x) = e in (a, b).
'vI. Answerany two questions : (2x5=10)
1) Find the Fourier series of f(x) = eXin (0, 2x).

2) Obtain the Fourier series of f(x) = x2 in (— T, n) and hence deduce that

n—2~1+—1—+l+
6 22 32

3) Obtain the half range cosine series for the function f(x) = (x — 1)2 in (0, 1).







