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full marks for the questions.

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+kz.
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(c)

(d)

(e)

()
(9)

Write the order and degree of the
differential equation

2
x"‘g—x—% +x%—+y =0

Write the volume element in
curvilinear co-ordinate.

Give the value of J.5 (x) dx

Define variance in statistics.

State the principle of least square fit.

2. Answer of the following questions :

(a)

2x4=8

Find a unit vector perpendicular to

the surface, x?+y?-2z%=11 at the
point (4,2, 3).

(b) If A=A(t), then show that

d| [dA d?A)|_ | dA &°A
dt| | dt dt? | odt  dt’
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(c) 1If A and B are each irrotational,

prove that A x B is solenoidal.

(d) Evaluate Hi’ x AdS, where S is a
S

closed surface.

3. Answer any three of the following
questions :

Sx3=15

(a) - Prove

[[{(6v2y-pv2g)av = [[p9y -y ¢ ).ds

(b) Find the integrating factor (IF) of the
following differential equation and

solve it.

(1+x2)g—i— +2XxY=cosx
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(c)

(d)

(e)

4. Answer any three of the following
questions :

(a)

Express curl 4=V x A in cylindrical
co-ordinate.

What is Dirac-delta function ? Show
that the function
5(x) = lim sin (2ms'x)
Y nwE
is a Dirac delta function.

If #(x,y,2z)=3x’y-y*x*> be any scalar
function ¢, find out
(i) grad ¢ at point (1, 2, 2)

(i) unit vector g perpendicular to
surface.

10x3=30

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

ok 0F, .

oy and &, OVer a region R
bounded by simple closed curve
C in the x-y plane, then show

that

$ (Rex+Fdy) = | J("’Fz -2 ]dxdy
A s\ 0x 0y

7
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(i) A function f(x) is defined

(0, x<2
o | 5(@x+3),25x<4
| 0, x> 2
Show that it is a probability density
function. 3
(b) Solve rthe following differential
equations ' 5+5=10
d2y l. dy -2x [3
' 9—£ +12—=+ 4y =>6e
O "t “ax™™
2 2 2
(i) 2-6—22:+5 (8 +22E =0
Ox oxdy oY

(c) (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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i) fy=f (x+at ) -’}-g(x'- at), show that it
satisfies the equation

Py _ 20%

ot dx?

where f and g are assumed to b€
at least twice differentiable and @

is any constant. S

(d) (i) Apply Green’s theorem in plane to

evaluate the integral

é[(xy—xz)dx +x°y dy] over the

C .
triangle bounded by the line

y=0, x=1 and y=x. 6

(i) Prove that |

jf(x x~c)dx = f(c) 4
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(¢) (i) Applying Gauss’ theorem,
evaluate

ﬂx dydz + ydzdx+z dxdy, where
S
S is the sphere of radius

x2+y2+22=1 5

(i) Evaluate v?y in spherical
co-ordinate. S
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