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The figures in the margin indicate
Jull marks for the questions.

1. Choose the correct option from the following :
(any five) 1x5=5
(a) The complementary function of

(D*-3D+2)y=e* is

(i) C.F = Asinx+Bcos2x
(i) C.F = Asin2x+Bcosx
(i) C.F = Ae*+Be*

(iv) C.F = Ae* +Be*
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(b) Consider the standard linear ordinary
differential equation : .

2.+ Plxly = 0

An integrating factor u(x) is given by

0 plx)=el ™

j P(x)dx

@) px)=e
(ifi) plx)= [ Plx)dx

(iv) Hx) =$ |

(c) Given the differential equation
113_y+x(ﬂ)2 -siny=0
dx® dx ’

what are the order and degree of this

equation ?

(i) Order 3, Degree 1

(i) Order 3, Degree 2

(iii) Order 2, Degree 1

(iv) Order 3, Degree not defined
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(d) The Laplacian of a scalar ®(r,6,4) in
spherical coordinates is given by

1 0 oD 1 o . o0
Vi@ = ——| r? —) + —(sme—) +
r2 or ( or ) r*sin@ 86

1 2o
r? sin® § 0¢4°

Which of the following is the correct
set of scale factors (h,,h,,h,)?

(i) (L,r,rsiné)

(ii) (r,1,siné)

@) (1,1,1)

(iv) (r?,r,siné)

() In a binomali distribution with
parameters n (number of trials) and p
(probability of success on a single trial),
the variance is

) np

(i) np(l-p)
(i) n(l-p)
(iv) p(l-p)
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2. Answer any five the following questions :

(@)

(b)

(c)

(d)

(e)

(9)

B 2x5=10
Find the particular integral of
(D®* -3D+2)y =sin3x

Find the general solution of the
differential equation

dy_,%

+4y=0
a2 de Y

A fair coin is tossed 5 times. What is
the probability of getting exactly 3
heads?

Define orthogonal curvilinear
coordinates. What are the scale factors

for cylindrical coordinates (p,4,2)?
Determine the unit vector in the

direction of a vector G =2i + 3j+k.

-

If G=i+j-k, b=i-j+k,
¢=i-j-k, find the vector gx(bx§&)-
Find the volume of the parallelepiped
with adjacent sides OA =3i -},

OB = j+2k, OC =1+5]+4k.
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Answer any five the following questions:

»

(@)

(b)

(c)

(d)

(e)

5x5=25

Find the generfal solution for the
differential equation :

d - -
GY - e*¥ 4+ x%

at x = 0.

Check whether the functions e”cosx,
e* sin x are linearly independent or not.

Find the divergence and curl of
V = (xyz)i +(3x%y)j + (xz* —y’2)k at
(2,-1,1).

Prove that (y? - 2 + 3yz - 2x)i +

(3xz +2xy)] + (Bxy —2xz +22)k is
irrotational. :

Prove the relations given below :
(i) div curl V=0

(i) div(pV)= g(divV)+(gradg).V

() Prove that a cylindrica_l coordinate
system is orthogonal.
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(g0 Find the square of the element of arc
length (ds?) and the volume element
(dV) is spherical coordinates.

(h) (i) Write the probability density
function (PDF) of a Gaussian
distribution. Explain the roles of
mean and the standard deviation.

(i) The mean and the standard
deviation of the heights of students
in a class are 165 ¢cm and 10 cm
respectively. Find the probability
that a randomly selected student
has a height between 155 cm and
175 em.

Answer any one of the following questions :
10x1=10

(a) (i) State Stokes theorem. Using
Stokes theorem evaluate :

' gsc(yzdx+zxdy+xydz)

where c is the curve

P+yt=Lz=y 1+4=5
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(i) State Gauss’ divergence
. theorem. Using divergence
theorem, find

[| F.ads:

where F =4xzi-y*j+yzk and S

is the surface of the cube

bounded by x=0, x=1, y=0,

y=1, z=0, z=1. 1+4=5
(b) Find the solution of differential
equation
dy 4
—_— =
x I y=x
with the boundary condition that
y=1at x=1.
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