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1. Answer the following questions : 1x7=7

(a) State the vector field with respect to
Cartesian co-ordinate. Give one example.

(b) Show that v.7=3,where F=ix+ jy+Kkz.
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(c) Write the order and degree of the |

: I 2 (c) If A and B are each irrotational,
differential equation

5 prove that A x B is solenoidal.
, d°y dy
2L 4+ x—2+y =0
Ya Tax Y
(d) Write the volume element in (d) Evaluate HF x ndS, where S is a
curvilinear co-ordinate. s
5 o closed surface.
+a
(e) Give the value of j5 (x) dx
(f) Define variance in statistics. d 3. Answer any three of the following
i questions :
(g) State the principle of least square fit. 5x3=15
2. Answer of the following questions : : ¢ (%) B
2x4=8 [[[(6v2w-yv2g)av = [[(pVy-yV4).ds
7 S

(a) Find a unit vector Perpendicular to
the surface, x?+y2_32_4 1 at the

point (4,2, 3). (b) Find the integrating factor (IF) of the
(b) If A= A(t), then show that following differential equation and

¢ e solve it.

Cghriiels, cf dA d3i

at| & dth?J -4f2sd 4 2\dyY

dt dt3 (1+x )—+2xy=cosx
dx
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(@)

(e)

(@)

Express curl A=V x A in cylindrical
co-ordinate.

What is Dirac-delta function ? Show
that the function

5(x) = tim sin (27ex)
£ 0 TTE
is a Dirac delta function.

If $(x,y,2)=3x2y-13x% be any scalar
function ¢, find out
(i) grad ¢ at point (1, 2, 2)

(i) unit vector & perpendicular to
surface.

Answer any three of the following
questions :

10x3=30

() If F(xy), F,(x, y) are two
continuous functions having
contmuous partial derivatives

O OF,
oy and ox OVer a region R

bounded by simple closed curve

C in the x-y plane, then show
that

gﬁ(ﬂdm;dy JJ( ——F—]dxdy
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(b)

(c)

(i) A function f(x) is defined

05 Xxi<i2
2(2x+3),2<x<4
0, x>2

as

Show that it is a probability density
function. 3

Solve the following differential

equations : S5+5=10
d2 ey 2
; +12=2 + 4y = 6 2*/3
NS e
2 2 2
f) 222wsZ w2l -0
x> dxdy oy

(i) A rigid body rotates about an axis
passing through the origin with
angular velocity @ and with
linear velocity v=@x7, then
prove that,
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@ If y =f(JC+at)+g(x—at), show that it

@ ()

(@)

satisfies the €quation

2
g-gza' Qfg.

ot> 92

where f and g are assumed to be

at least twice differentiable and a

is any constant. 5

Apply Green’s theorem in plane to

evaluate the integral
i[(xy— x2)dx +x%y dy] over the

triangle boundeq by the line
Y=0, x=1 and Y=x.

Prove that

_ If(x) S(x=c)dx = f(c)
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(e) () Applying Gauss’ theorem,
evaluate
J'J'xdydz + ydzdx+z dxdy, where

S
S is the sphere of radius

x2+y?+2z°=1 5
(i) Evaluate v’y in spherical
co-ordinate. 5
3000
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