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Sfull marks for the questions.

1. Answer any seven of the following

questlens : 12x7=7
{ Define unit vectors.

(b) AB=0, then what is the angle
between A and B ?

(c) What is a ‘DEL’ operator ?

(d) /Find the Laplacian of the scalar field
b= x_lf 23 |

Contd.



(e) State Green’s theorep,

() Write the order ang
differential equation

d%y (dy i
2 —5 || —= —
y(dng de g
(g9 What do you understand Dy the
statement V. 4 - 0?

degree of "

(h) What is an ‘error’ in statistics ?

()" Define coordinate
curvilinear co-ordinates.

/Wnte the mtegratmg factor of the
differential equation

dy+5y %

dx _
\y/Write the geometrical interpretation of
the scalar triple product.

()  Define variance in statistics.

surfaces in

Answer any four of the following questions :
2%x4=8

(@) Give examples of a scalar field and a
vector field.
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Mf r represents the position vector, then
find the value of v 7.

(c) Define the line integral of a vector.

(d) Write down the relation of cylindrical
co-ordinate (r g,z) with cartesian

co-ordinate (x,y,z). -

\/F'/ Explain the scale factors hy, hy, hy in
curvilinear co-ordinate system.
For what value of N, the vectors

A=2i+3j-6k and . B=Ni+2j+2k
are perpendicular to each other.

(g9 Evaluate I I 7.nds, where S is a closed
S

surface.

(h) Prove that §(x)=5(— x).

\&/ﬁzswer any three of the following
questions : Ox3=15

(@) Show that
PR ATE

£ sl B A
dt T dt
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If g=xytyz+ax and F=Vg, the,

) E=EEREE
find v.Fand VxF.

() Apply Green’s theorem in the plane
evaluate the integral
el v
over the triangle bounded by the lines
y:O,JC:landy:x'

(ﬂ,/SO]VC the differential equation
ay _ 2 2
2 =x"+3
XY Z Yy

ﬁ(press v2y in cylindrical coordinate
system.

{f) Prove that

§(x2 _ag)‘: —2%[5(x—a)+ S(x+a))

(% function is defined as
0 for x <2

1
flx)= 1—8—(2x+3)f0r2 <x<4

O for x>2

Show that it is a pr 14 ;
function. probability density
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(H) If F is a vector, prove that
VX(ﬁxﬁ‘)-:\"?(ﬁ.ﬁ)—V?F

Answer any three of the following

questions :

- 10%x3=30

(@) (i) Show that the gradient of a scala;‘

fi

eld is a vector.
2Yox2=5

(i) Show that

1.

2.

div curl A=0 and .f

curl(grad$)=0

(b) (i) Define curvilinear co-grdinate

system. When
orthogonal ?

it is called
3+1=4

(i) Obtain expression for length, area
and volume elements in curvilinear

coordinate system.

€ @ S

2+2+2=6

tate and explain Gauss-

divergence theorem. 3

L@/Give tlie physical meaning of
divergence and curl of a vector.

2+2=4

ind an expression of V.A in

' '
/fpherical polar co-ordinate system.

3
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Find the directional derivatiye of

é(x,y,z)"xyz*"yza at the poipy
(2,#1’1) in the direction of vecig,

{+2j+2E. 5

1
i that V2 (_}ZO.
(i) Prove - .
(e) .~’S/;1ve the following differentia]
/ equations : 54+5=10

i (1+x2}jx—y+2xy=cosx

3 d%y _de

\ dx? +6y =e**

(fl State and prove Stoke’s theorem. Using
Stoke’s theorem show that

§F"‘d7 =2Hd§, where C is the closed
c S

perimeter curve bounding the open
surface S. 1+5+4=10

2 #
(gl (1) Solve dy _de +211 =0 subject
dx? dx
to the condition y(O):O, y’(O)- |

f \.l
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(i) Prove that

T 4
A.(BxC):(AxB).C
(h)/(i/lf A=6i+4j+3k
B=2i-3j-3k
C=i+j+k then evaluate
Ax("xé)' 4

() Evaluate fx"’ydx+y2dy, where C
¢
is the boundary of the region

enclosed by y=xanqg y® = x 6




