O MS - 318

VI Semester B.A./B.Sc. Examination, May 2016
(Semester Scheme)
{2013-14 and Onwards) (NS) (F + R)
MATHEMATICS (Paper — VII)

Time : 3 Hours Max. Marks : 100

Instruction : Answaerall questions.

I. Answerany fifteenquestions: {15%2=30)
1} Find the locus of the point z, satisfying |z -4 | = 3.

(42
2) Evaluate im [ze +1].
z=il 2¥ +1

3) Show that f(z) = sinz is analytic. .
4) Prove that u = y3 — 3x®y is a harmonic function.

3z-5
zZ+1

5) Find the invariant (fixed} points of the bilinear transformation W =

1+i
6) Evaluate [ (x?-iy)dz along the line y = x.
0

7} State Liouville’s theorem.

% dz, where Cisthe circle |z | = 3.

8) Evaluate |
. 2(z-2)

9) Evaluate I [(2y+x2):|x+(3x—y)dy] along the curve x = 2t, y = 2 4+ 3,
c

where0 <t < 1.

11
10) Evaluate J | (X2+vfhvdx.
o0 :

P.T.0.
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2r 2
11) Evaluate [ [r®cos26 sin0drde .-
01

® @
12) Evaluate | j'e‘("z +¥?) dxdy by changing into polar co-ordinates.
00

122

13) Evaluate [ | [ xyz2 dxdydz-
001

14} State Green's theorem in the plane.

15} Prove that div[curl E]: 0, using Stoke’s theorem.

16) Evaluate |[ [(x +2)i+(y+2) ]+ (x+ y)ﬁ]. nds, where S is the surfdce of the
s

sphere x2 + y2 + 22 = 4 by using Gauss divergence theorem.
17) Define an interior point.
1B) State Bolzano-Weistrass theorem.

19) Define a topological space.
20) Let X={a,b}and 7 ={X, ¢, {a}. (b}} be a topology on X_ Find ¢ neighbourhood

of'a’.
Il. Answeranyfourquestions: (4x5=20)
1) Show that locus of a point z, satisfying am (3;1)— / is a circle. Find its
P ’ 9amp|z2)= /3 '
centre and radius.
. . . u 1w
2) Prove the Cauchy-Riemann equations in the polar form Torm and
au N
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3) Show that #(z} = e* is analytic and hence show that f(z2) = ¢2.

4) Find the analytic function whose imaginary partis e Y (x sinx + ycos x).

5) Discuss the transformation w = sinz.

6) Find the bilinear transformation which maps z =0, —i, -t ontow =i, 1, 0.
Answerany two questions. {2x5=10)

sinnz2 + cos nz?

(z-0(z-2)

1) Evaluate |
c

dz, wherec: |z] =

2) State and prove Cauchy’s integral formula.
3) If a in any positive real number and ¢ is the circle |z| = 3, show that

———dz=rxisina-acosa).
({ @i )
Answerany four questions. (4x5=20)
1} Evaluate f [3x2dx +(2xz - y)dy + zdz] along the line joining {0, 0, 0}

c
and (2, 1, 3).

2) Evaluate |[ ydxdy where Ris the region bounded by the parabolas y2 = 4x

A
and x2 = 4y,

1 2y
Evaluate_[ I xydxdy by changing the order of integration.
o i

4) Findthe area of the elhpse — ;—2 =1 by double integration.
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a +JaZ-x® Ja?x2_y2?

dxdyd
| | =

5} Evaluatef ;
2 o 5 \/az_xz_ya_zz

6) Evaluate ([[ xyzdxdydz over the positive octant of the sphere
R
2 2_ .2 - . . . .
x2 + y2 + 22 = a2 by changing it to spherical polar co-ordinates.

V. Answerany two questions. (2x5=10)
1) State and prove Green’s theorem in the plane.

2) Evaluate H [x ?+ y ?+ 72 QJ _Rds , where § is the closed surface bounded by
-]

the cone x2 + y2 = z2 and the plane z = 1, using divergence theorem.

3) Evaluate by Stoke's theorem § (sinzdx — cos xdy +sinydz) . Where Cis the
c

boundary oftherectangle 0 < x<n, 0sy<12z=3.

VI. Answerany two questions. (2x5=10)
1} Prove that the union of any number of open subsets of R is open.

2) LetX ={a,b,c}and = ={X, ¢, {a}, {b}, {a,b}} then show that ¢ is a topology
on X.

3) Let A and B be any two subsets of the topological space X, then prove that
DfAcCB=ACB
il (ACB)=AUB.

4) LetX= {a, b, ctand t ={X, ¢, {a}, {b}, {c}, {a, b}, {a, ¢}, {b, ¢}} be a topelogy
for X. If p = {{a}, {b}, {c}} then show that B is a base of 1.



