IR 5 UN —175

Il Semester B.A./B.Sc. Examination, November/December 2015

(Semester Scheme) (0.8.) (Prior to 2012-1 3)
MATHEMATICS - Hli

Time ; 3 Hours Max. Marks : 90

Instruction : Answerall questions.

|. Answer any fifteen of the foillowing . (15%2=30)

1) Define order of an element.
2) Define cyclic group of a group G.
3) Find the number of generators of a cyclic group of order 24.
4) Prove that every cyclic group is abelian.
5) Find all the right cosets of H =@/9/ig\group {Zy D).
6) State Fermat's theorem. CW
4 the limi _ 4n+3
7) Find the limit of the sequence 1z 74 (-

n
8) Show that the sequence { m} is convergent.

3n+4
9) Show that the sequence {2n n 1} is monotonic decreasing.

1 1
10) Show that the series 1+§+§+... is divergent.

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

12) Show that the series

11 1 .
E—-2~:2—+-ég~~2—4+... is convergent.
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13} Define absolute convergence of an alternating series. . - '

i
i

1 1 1
ind t ies —+-——+——
14) Find the sum of the series 0" 32 "5 0
. - x* -9
15) Find the left hand limit of f(x) = atx =3,

[
X3 _
16) State Rolle’s theorem.

17) Verify Lagrange’s mean value theorem for the function f(x) = e*in [0, 1] |

. [ 1-cosx i .
18) Evaluate )'j_r)ns( e J using L’ Hospital rule.

19) Calculate a, in the Fourier series expansion of f(x)'= X in the interval
(~n, =)

20) Write the half range Fourier coﬁ%s for f(x) over the inte_rval (0, =)
ll. Answerany three of the following. W | | |

(3x5=15) (1
1) If ‘@’ is any element of the group Giis of order n, then a™ = g, for any i'nteger' | ey
m, iff n divides m. T N

2) F’indtheorderofeachelementinG.—_{L_‘i,i,—i} , S

3) In acyclic group of order K and ‘aisa
then m = n(mod k).

4) IfG={1,2, 3, 4,5, 8, 7,8,9,10, 11, 12} under mUItipIication mod (13)and =~
H={1, 3, 9}. Find the distinct left cosets.

_ _ .
5) State and prove Lagrange’s theorem of a finite group G. -

generator. Pro_v_e'that_ am =an (min) '7 "

lIl. Answerany two of the following. (2x5=10)

1) 1M a =aand M b, < b then prove that im (a2, +b)=a+b.

. log(n+1) -log(r)| " |
2) Testthe convergence of the sequence [ 1) : f
sin — '

n -

Prove that a monotonic decreasing sequence bounded below is convergent.

3)




T | T

V. Answer any three of the following.

V.

VL

(3x5=15)
1) State and prove D’ Alembert’s ratio test for the series of posrtlve terms.

2) Discuss the convergence of the series

x ¥ X X"
KA L et
13 385 57 @n-H@n+

n!
3) Discuss the convergence of the series )_: —

2

r] n
4) Test the convergence of the series > (ﬁ) ¥

11 1
v . “t H + ——— +
5) Sum to infinity the series —7+ 328 ™ 5 25

+ ...

(2x5=10)
2 _4 ’
X-2
5 for x=2

Answer any two of the foliowing. 8 /14 S
C

1) Discuss the continuity of f(x) deﬁned by (X} = for x# 2 atx=2.

2) Verify the Cauchy’s mean value theorem for f(x) = x2 and g(x) = at (1,2).
3) Expand the function f(x) = log (1 »+_x) upto the term containi_h_g X2, _'

4) Evaluate lim (cosec x — cot x).

Answer any twoof the following. ( , (2x5=1 0)
1) Obtain the Fourier series for the functlon f(x) x over( 'n 11) :;. '_ | o
' —xfor~—n<><<0 G

2) Obtain the Fouriers series for {(X) = - R B

_ - for '_O_qx <:'n : IR

over the interval (—n, ©). | .

3) Find the half range cosine seties for the function f(x) x2
(0, =)

over' the interval







