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I nstructions to the candidates;

1)
2)
3
4)
5
6)

Question.N@, 1 is compulsory.

Attempt Q.1 Q.20r Q.3, Q.4 or Q.5 Q.6 or Q.7, Q.8 or Q.9.
Neat.diagfams.must be drawn wherever necessary.
Figures to theright indicate full marks.

Use of electronic pocket calculator is allowed.

Assume Suitable data, if necessary.

Q1) Write the correct option:

a)

b)

d)

Fourier sinetransform of f (x)se’™, x>0is

: 31 \ \ y)
) 1+ A2 ) 1+ A2

A _ 24

T V) T2

Standard deviation of feur numbers 9, 11, 13, 15is

) 2 i) 7

i) 4 iv) /5

Second moment ., about mean is

)  Mean i)  Standerd devation
i)  Meandeviation Iv) Mariance

The value of 4 so that the vector field

F=(2x+3y)i +(4y—22) ] +(3x—162)k-issolenoidal is
) -6 i) ot

i) 0 vy -1
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f)

Q2) g
b)

Q3) 8

b)

If f(z)=u+iv be an analytic function where u=4xy, v=_2y* - 2x’

thevalueof f(z)intermsof zis [1]
) 4z+ 27 i) 274

i) 273 V) 4z— 27

If f(z)=u+ivsbe analytic function where u=4xy then its harmonic
conjugate v witibe [2]
) 2y?C2x° i) 2y*+2x°

i) 225" —2x5 iv)  y?—x°

Find Fourier Transform of f (x)= e, [4]
Attempt any one: [9]

K
2
1/ Find z-transform of (5) forall k

3

i)  Find inverse ztransform.of 5 z)s > |7 >2

(2-1)(z-2)

Solve, f(k+2)+6f (kFdy+9f(k)=2% if f(0)=f(1)=0. [6]
OR
Attempt any one: [4

)  Find z- transform of, f (k) =k?4“, k>0.

ZZ

Bl

Find the Fourier cosine integral representatigr’/of the function,

f(x):{x' O<x<a

i) Find Inverse z >transform of F(z)=

0, x>a [5]
Solvethefollowing integral equation, [6]
1, 0<i<1
J':f(x)sin/’txdx: 2, 1<1<2
0, 422
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Q4) &)

b)

Q3) 8

b)

Q6) a)

b)

The first four moments of a distribution about the value 4 are—1.5, 17,

—30, 108. Find the moments about the mean and 3, and j3,,. [5]
Obtainregression line of y on xfor the following data: [9]

X|6|2|10(4 |8

y | 9| 11| 58 |7

20% of boltsyprodueed by a machine are defective. Determine the
probabilitythat’out/af 4 bolts. Chosen at random: [9]

1)  NoOneisdefective
i) ,Exactly eneisdefective
OR
Calculate’correlation coefficient for the given data: [5]

X (&1 2|1 3(4|5]|6

nwilel4|3|5|4]2

Therandom variable X has aPoissg'distribution.|f P(X =1) =0.01487,
P(X = 2) =0.04461. Then find PgX = 3): [5]

Suppose heights of students folfowsnormal distribution with mean 190
cm and variance 80 cm?. In@ schoo) ‘of 1000 students, how many would
you except to be above 200 cm tall ? (Given, z=1.1180, A = 0.3686).[ 5]

Find the directional derivativeof ¢ =xy+ yz+ xz at (1, 1, 1) alonglihe

x-1 y-1 z-1
2 1 2q) 5]

Show that vectoifield [5]

F=(y?cosx+ Z°)i +(2ysinx-4) | +(3xz* +2)K is itrotational. Also

find corresponding scalar potential function g suchithat F=V¢.

Evaluate IIE- dT for F=x% + 2xyj + Zk aongthecurve Cx=t,y =12,
c

z=tfromt=0tot=1. [9]
OR
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Q7) a)

b)

Q8) a)

b)

Q9) a)

b)

Find the directional derivative of g+~ at (1, 1, 1) along the line
x-=1 y-1 z-1

[5]

1 2 27

Show that (Any one): 5]
1 3

{7

. 6

i) V“(rzlogr)zF

Usig Green'stheorem evaluate qSl_:. dT where (5]

F=(2x—cosy)i +x(4+siny) ] and Cistheellipse -+ -=1,2=0.

If V :4xy(x2— yz) Is harmonicyfind its harmonic conjugate and
determine F(2) in terms of z [9]

3z+4
Evaluate gﬁz— dz-wiheregisthecircle|Z =1. [5]
C

(2z+1)

Find bilinear transformétion+which maps the points 1, i, —1 of z-plane
onto the points 0, 1, - of \w-plane. 9]

OR
If u=x>—xy? find {t&harmonic conjugate and hence determine\F(2) in
termsin z [9]
-5
(z+1)°(z-2)

Evaluate Cﬁ dz where C isthe caritour |2 3. [5]

2z-1
Find themap of Sraightline x = 2y under thetransformation W= m.[S]

> >
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