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i1l Semester B.A./B.Sc. Examination, November/December 2015
(Semester Scheme) (N.S.) (2012-13 and Onwards)

MATHEMATICS - 1lI

Time : 3 Hours
Instruction : Answerall quéstions.
I. Answerany fifteen questions:
1) Prove that every subgroup of an abelian group is normal.
2) Isf:(z,+) — (22, +) defined by f(x) = 2x a homomorphism.

3) DefineKernelofa homomorphism.

123 4 12 3 4
= : = i “1og.
4) i f= 3 4 2 1 and g 4 /l; ’ . Find f .g

5) Solve X — 2y > 1 graphically. S C

Max. Marks : 100

(15%2=30)

6) Define : (1) Basic solution (2) Basic feasib%lution ofaL.P.P.
7) Determine the initial hasic feasible solution to the following transportation

problem using Row-minima method.

Destination
D, D, D, Supply
Origin ™
0, 50 s | 20 | 1
0, 80 45 170 -3
0, 200 250 + 80 4
Demand 4 2 2

1
8) Find the limit of the sequence {E}

P.T.O.
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9) Show that the sequence {x } whose n'* term is

decreasing.

10} Define limit of a sequence.

[

1T :
y) IS monotonically

11} State Cauchy s principle of convergence of sequence.

12) If a series ¥ U, is convergent, then prove that Ilm u =0.

3

13) Test the convergence of the series Z .

14) State D'Alembert’s ratio test for infinite series.

15) Define conditional conver
series,

16) Prove that

ef +g7% S __X“B/W
5

17) Verify P{olle s theorem for the functlon deflned by f(x) X2 —

18) State Lagrange S mean value theorem.
19) Expand log, (1 + x)

X0 X

Answerany two questions,

1) Provethata subgroup H of a group G is normal if and only if gHg™ = Hy/

) ff:G -G isa homomorphlsm from the grou
prove that (1) f(e) = o' where e and &' are the id

respectively. (2) f(a ') = Ha)]" v aeG.

gence and absoiute convergence of an alternatmg

2xin [0, 2].

upto the term containing x? by Maclaurin’s expansion,

| , 1-cosx
20) Evaluate lim ( > J

(2x5=10)
geG.

p G into the group G' then
entity elements of G and &

G 5@ isa homomorphism from the group G into the group G’ with
Kernel K, then prove that K is anormal subgroup of G.

4) If G = {a+b\/§|a,beg} show that f : (G, +)
f(a+ b\/§) = a-b+/2 is an isomorphism.

— (G, +) defined by

¥ £
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11l Answer any threequestions :
1) Solve LPP graphically :
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(3X5=1 5)

Maximize z = 3x + by subject to the constraints X + 2y < 20, X+Y < 15,y <6

X,y = 0.

2) Find all the basic feasible solution of the equation 2%, + 6X, + 2

BX, + 4X, + 4%, + 6%, = 2.
3) Solve by simplex method.

Maxim
4x, + 2%, + 5%, = 7, X

4} Obtain an initi

1 Xor Xy > 0.

ize Z = 6X, + 2%, + 3, subject 1o the constraints 6x, + 95X,

+3X, =

al solution of the following transportation problem using Vog

X, + %X, =3,

26,

el's

approximation method.
.
Warehouse
W, % w, | Availability
Godqwn S L )
G, 5 . Vi 34
G, 6 5 2 15
G, 4 3 1 12 |
o G, 3 4 6 19
Requirement 25 3 24
V. Answerany twoquestions:: (2x5=10)
1) If M a =land lim = m then prove that lim (b)) = Im.
2) Show that t e o= s
). ow tha e sequence {an}w ere &= 3 S TS S i
monotonically increasing and bounded.
log n

3) Test the convergence of the sequences whose n" terms are

(3n+ 1) (n+2)
n(n-1)

(1 —

N
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V. Answerany four questions. (4x5=20i

‘ Y (T
1) Discuss the convergence of the series LW

2) State and prove Cauchy’s root test for a series of positive terms.

| 135 (2n-1) ,
3) Discuss the convergence of the series ), ————=_— 7

= X"
a1 2.4.6...(2n) '

&, (=1)°x"
4) Examine the convergence of >, il(n) e O<x<1,
Nw2 -

5) Sum to infinity the series.

2 25 2.5.8
1+ =4 +

——
6 612 6.12.18

6) Sum to infinity the series. MSCW i

1+2 1+2+3
T+ —=
2l

... ' €
3

VI, Answerany three questions.

1) Examine the differentiability of the function | -

() 1 8x for 0 «x <1 .
X)=1< | — -
x2-5x+2 for1<xg2atx .

2) Show that a function which is continuous in a closed interval attain its bounds .
atleast once in the interval. o

3) State and prove Cauchy's mean value theorem. {

4) Obtain Maclaurin’s expansion of log_(secx) upto the term containing x2, ¢

5) Evaluate lim (cosx));a.
X—=0




