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1. Answer the following questions : 1x4=4
©oY eI TeT forat ¢
(@) If A,B and C are three vectors, what

does the scalar triple product signify
geometrically ?

W A,B wF C M6 (o34, (o8 FeR
e wpififowei /& Mot s e
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(b)

(c)

(@)

Find V.7 if 7 is position vector.

M 7 SR (O3], (0% V. 7 =
Evaluate the integral I e 35t - 4)dt .

T e 5(t — 4)dt TR W [efr 7/

Evaluate the following integral :
SoTE SOl e 4t 8

[ 23+ 150 - 2.

. Answer the following questions : 2x3=6

©FY YMTAIN] Ted s

(@)

Find the value of constant ‘g’ such that
the vectors 2{-j+k, i+ 2j-3k and

3i +aj +5k are coplanar.

&9F ‘a’ I ot 3z coF9 20 - + &,
1+2] -3k W 3] 4 qj + 5k THOH 2|
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(b) If #lx,y,z)=x"y+yz’+2x*, find the

(c)

maximum directional derivative at the
point (1,1,1) and the direction in which
it occurs.

IWm P(x,y,2)= XPy+yz? +zx* T, (T8
(1,1,1) e Wi MR ool W9 o9
ot f&efm 111

Use the Gauss Divergence Theorem‘to

evaluate the flux of the vector field
F=xi+yj+zk

through the surface of the cube defined

by 0<x,y,z<1.

ST PRI Totoiy 9T IR

F=xi+y+2zk (o3 (g 94K IR

0<x,y,z<1 AT LT T LB TSI

14 7 @Rt SR et i
Give answers to the following questions :
5x3=15
21
Let A= .
@ 2
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1 2
()  Find the characteristic equation of
A 2
A T CIPRRyopef HPeICHt vt

(ii) Verify the Cayley-Hamilton
theorem for A, i.e., show that A
satisfies its own characteristic
equation. 3

A AW R-CIFo SoAATH! Aepiol
T ie. (A T A (& e TaEyspf
ARFIACE! N 5= |

Solve the following differential equation:
OO SR AAFICICHT TG 1 8

2
ng+4—g-xy-+5y=0

Or
Solve the following differential equation :

O SRS ARSI AU 9 3

L
dx
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(c) Evaluate the following line integral :

)
o (AR SeReEce! R 4

(jS (ydx + zdy + xdz)
(o}

where C is the triangular path
joining the points (1,0,0), (0,1,0), and
(0,0,1) in order.

T© C Td e (1,0,0), (0,1,0) S
(0,0,1) R At T4t fagdia K

Or
State the definition of the Gamma
function I'(z) for a complex number z
with Re(z)> 0. Evaluate T’ (%) using the

known result for the Gamma function.
Express the Beta function Bfm,n) in
terms of Gamma functions for m,n > 0.

Compute the integral using the Beta
function -

I; x3(1-x)dx
1+1+1+2=5
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<5t SoE A 2z T AW T° Re(z)> 0, oS~ ) (b) Define diagonalization of a matrix. For

T [(2z) T %@ T A Towg T the matrix

GeRR IR (L) 3 3 fiefy 11 ot o G FAFIR e fa | 9B i

7RIS 6t T B(m,n) T &3 I1f frat 7w
m,n > 0 | {30! T =17 TR w1 Sreerwo! A
fadfa ==t -

il
O O »
O N =
W o -

| ; $P(L- x)Pdx
find the eigenvalues and corresponding

eigenvectors of A. Verify that A can be

4. Solve any one of the following questions:
expressed in the form A = PDP™!, where

e SRS RCICeT] DI T Y 3 D is a diagonal matrix.

(a) Derive the expression for the Laplacian 2+4+4=10
operator v? in spherical polar A T TR AT ST R (039 W =4
coordinates (r,8,g). 10 8a @ A F A =PDP IO &3P IR
CNTI CFF AT (7, 6, ¢) T T DI iR, T© D T ol ok G|
SAIEET v2 T & i ey
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5. Solve any one of the following questions : - . (b) Consider the one-dimensional wave
equation for a vibrating string of length

O [ BT P TGN T ¢ R L
(a) Derive the recurrence relation for *u(x, t) _o? 8%u(x, t) o 0
Legendre polynomials: Py 2 0<x< L, t>0,

subject to the boundary conditions
u(0,t)=0, wu(L,t)=0, t=0, and the

foree I CRae oIS TRl ey initial conditions
F_Pt - u(x,0)=f(x), ut(x:o)=g(x): O0<x<lL.
Using the method of separation of
_ ‘ variables, derive the spatial eigenvalue
(n + 1)) = @n + 1), (x) -, (). problem and show that the admissible
eigenfunctions are

(n +1)B,,(x) = (2n + 1)xF, (x) - nF, , (x).

Prove the orthogonality relation of

Legendre polynomials: X (x)= sin(n” d ) n=123,...,
n L ’
[\ B(x)B(x)dx=0 for m=n. .
- nx
. N A ===
Also show that P,(1)=1 and with eigenvalues 4, ( L )
n Express the general solution as a
B =(1). 4+3+3=10 Fourier sine series :
IR 3RO (g T3 D! fiefe 39 ) = 33(A, coslw,d)+ B, sin(u 1) Sin(n%x) ’
n=l
1
I_le (x)B,(x)dx=0 I8 m # n | < where w, =cn—£[-. Derive formulas for
m{@’m @ P, (1) =1 9% P(-1)=(-1)"! the coefficients A, and B, in terms
of f(x) and g(x). 4+4+2=10
EO1F0 0041 9 Contd.
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o iR IPE O JUIEE qTATET BRI o
FRPIT! T 3 N TS w, =¢—, f(x) AT glx) ITAT© A,

SiF B, @IT PR e AR e =

P ulx =c’ 62u(x,t)’ O<x<L,t>0,
ot? ox?

T© Tl 56 u(0,t)=0, u(L,t)=0,

t>0 iF &RET 56 u(x,0) = f(x),

u,(x,0) = g(x), 0<x<L 5o AP

S IR IR SR AP AT 3

wiF (RS (@ R TEARN TS —

X, (x)= sin(ﬁ—”i)—c-), n=123,..,

2
T SRR R T — A,,=("T”)

FRAE oA AR =T ANFIAEE
R LTI e P T =0

u(x,t) = i(z‘ln cos(w,t) + B, sin(w,t)) sin (%)

n=1
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