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B.Sc. V Semester Degree Examination, Nov./Dec. 2013
MATHEMATICS
5.1 : Vector Analysis and Laplace Transformation

Time : 3 Hours Max. Marks : 80

Instructions : 1) Answer all the Sections.
2) Whrite the question numbers correctly.

SECTION-A
Answer any ten of the following : (10x2=20)

-

- Find the directional derivative of Q(x, y, ) = xy2 + yz3 at the point (2, -1, 1).

2. Show that the vector f = (siny +2z)i+(xcosy-2)j+(x—y)kis irrotational.

3. ¢ =x3+y3+2%-3xyzfind v ¢ and [Vé| at (1, -1, 1).

41 f=(2+22-x®) i+ (22+x2—y?)j+ (x2 + y2 — 22)k find div f and curl f.

5. Define Fourier series of a functibn of period 2.

6. Find Fourier co-efficient a,, if the function f(x) = x in (-, 7).

7. Find Fourier co-efficient b, of f(x) = e™2 where —1 <x< 1, f(x) is periodic
function with 2 .

8. Find the Laplace transform of 5e3t + 6t3 — 3 sin 4t + 2 cos2t.

9. Find:
a) L [sin?1]
b) L[61.

) ) 3+4s
10. Find the inverse Laplace transform of m

11, Find L“[—i].
s?+25-8

12. Define Dirac delta function.
P.T.O.



13DD 44—V (45) 2 ] R T L

SECTION-B
Answer any five of the following : (5x6=30)
1. Prove that grad (f.g) = f x curl g + g x curl f + (f.v)g + (3. V)f.
2. Express the vector

f = 3yi + x2 j — 22k in terms of spherical co-ordinates.

. Verify Green’s theorem for { [(3x® ~8y?)dx +2y(2—3x)dylwhere ¢ is_the
boundary of rectangle enclosed by the lines x=0,x=1,y=0,y = 2
. Verify Gauss divergence theorem for F = 2xyi + yz?j + xzk and S is the total

surface of the rectangular parallelopiped bounded by the planesx=0,y=0,
Z=0ix=1ry=2 2=3.

. Construct the Fourier series for the function f(x) given by
o K -n<Xx<0
(x)= K 0ex<n andf(x+2m)=f().
. Obtain the Fourier series of
X Efexel
n—X —‘IESX.<.§-1E
2 2

and f(x + 27 ) = f(x).
. Represent the function f(x) as a Fourier cosine half range series
X 0<x<§é

x)=
T—X %<X<1t
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B.Sc. V Semester Degree Examination, November/December 2013
Paper 5.2 : MATHEMATICS
Series Solutions, Total Differential Equations and Partial Differential
Equations

Time : 3 Hours Max. Marks :80

Instruction : Answer all Sections.

SECTION-A

Answer any ten of the following : (10x2=20)

1

2.

: . : X
. Form the partial differential equation from 2z = =z +=.

. Using generating function for Legendre’s polynomial P_(x), prove that P(1)=1.
Expand f(x) = xin Legendre’s series of the form _ C.P.(X).
n=0
2
. Showthat J ;(x)=.,/— cosx.
=5 X

Show that J,(x) = —J,(x).

b
- Showthat [3()4,0dax = Z1s*(@) - 4(0)]

. Test the integrability of the total differential equation xdy — ydx — 2x2zdz = 0.
. o Ox _dy dz
Solve the simultaneous equation 2y 22X X2
2 2

Y
b2

. Solve p?g®=1.

PO












