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Ilistructions: ‘

Answer only six (06) questions.

No of pages in the paper - 06

Stata any assumptions you required.

Do not spend more than 30 mmutes for any problem '
Show all your workings.

All symbols are in standard notation.

(01) (1) Fmd the value of the surface integral of the function f (x, y) x*+y* over

_ the region bounded by the curves y x and Y 2 = 4x,
(i) Write down"the cylindrical polar co-ordinates of the point P=(x,y,2)

Use cylindrical polar C6-0rdinates to ﬁnd the volume integral of the function
f(x,y,2)=x*+y® over the volume contained ~b_etWeE:n_ two cylinders,
2 +y =1 and x? +y' =4 ,for 0<z<2 -
, (iii) Write down the expression for 'grad fin _témis of cylindrical poiai co-
ordinates. |
. Computegradf in cylindrical- co-ordinates if f is given in Cartesian co-
Z

+y

- ordinates by f(x,y,2) =—
) X

2

(iv) Use sphéﬁq:ql polar co-ordinates to evaluate mwz dxdydz over the positive

octant of the sphere x> +y* +2* =a® = | S N -
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02) (1) State Gauss divergence theorem.

‘(ii) Verify the divergence theorem for F=4xi -2y° j+ 7> k- taken over the

region bounded byx* +y* =4,z=0and z=3.

(03) (i) State the Stoke’s theorem

(i) Verify Stoke’s theorem for F=y’i+xyj+xzk , over the surface of

“hemisphere o ¥* +2* =1 above the xy plane.

(04) () Find the image of the right half plane Re(z)=x>1 under the' linedr E
| transformation w= (-—1 +1) z- 2l_+3 iand sketch it. ‘ '
(i) Discuss the way.in which the z — plane is mapped on the w- plane by the
functionw =22, . |
(a) Hence deduce the image of the lines x = a' and y =c.
) " By using part (a) find the image region of the rectangular region
bounded by the lines x = 1/,x —Ly= Y.y= 1 and sketch it.

'(iii) : Expand- the following fanction in Laurent’s seﬁes about z =—2

—z
(z+1) (z+2)

(05) © (i) (a) Find the roots of the g(z)=2" +2° 871 2

2249245
2’ +7° —8z-12

* () * Find the partial fractions of the function £(z)=
(c) - Find the Taylor series of the function £ (z) with center in =1

(d) Test the convergence of the above Taylor series -



(ii)

©06) @)

(ii)

(iii)
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(a) Consider the fuuc_:tion f(z)= and identify the

- ..ez
(z-5)-9)

. singularities of f(z)

(b)  Find all the residues of the function f(z)

(c} Evaluate the integral J' f(z)dz where c is the contour|g] =3

Define the following terms.
(2) Sum of two tensors (b) Contraction of a tensor.

0 -1 3} 1 35}

LetA=(1,4,6), B=(52,3),C=| 1 0 2|andD=|4 1 2

-3 2 0/ {3 =21

- be four tensors.

(a) Out of the ébové 4 (A, B, C .an'd D) tensors, state the couples; that-can be -

summed and write the order of those
(b) Find Contraction of the tensor Cand D .
Define the transformation.law for vectors

Let a transforma’non from a co- ordmate system X, to a co- ordmate

- system X; be defined by the transformatlon law, where the dlrectlon cosines

are in the matrix form

s i)
e 0 s
/f /J‘ /IJ

pot
it



1

Let §=3i,+212+6j3 in the x, co-ordinate system and

B'=3i/ +v21, +v/6 1" inthe X; co-ordinate system.

Determine the componehts of the vector product A and B in the x, eo - ordinate

system.

(07) Consider the second order symmetric tensor whose components are given by; .

1 3 ¢
T}j='3 -2

0 -1 1)

(i) Find the eigen values and the- principal axes of the tensor.

(11) Express the tensor with respect to 1ts prmmpal axes -
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(ii)Write the equatlon of the transformanon relatmg to the co- ordmates X; w1th _

' that detemuned by the pnnmpal axes.

(iv) Verify the results in (11) by using the transformatlon law for’ second order

tensor.

(08) The vxbratlons of an elastlc strmg of length Lare governed by the one-dirnehsional
' : 2 2 T
wave equation —— a o2 ;2 .
_ The ,stl‘fing‘is fixed at.the énds. u (0, t) =0= u (L, tjlfdr éll t.
' The initial deﬂectlon is u(x 0)=2 Sm—i— +5 SmEL— and the initial velocnty 18

ZEro. Fmd the deﬂectlon ofa stnng at. any nstant- of tlme

'(09)' (i) Define Fouzjier transformation aﬁd inverse Fourier transformation,

(#)Find the Fourier transform of FO)if

| f(i.)é{x" xl<a

0, v'x|'>a




(iii) (a) Write the Fourier sine transform and Fourier cosine transform of a function.

(b} Find the Fourier cosine transforms of €™ . Hence show that

_{COZSQLX dl:-T-E-e"‘;xEO
gAT+1 o 2 : :

(iv) The Eoﬁrier Integral theorem states that

f(x) =_‘]'{A(.cn)Cosmx + B(m)émmx} do | ,

Where A(w) = L jf (x) Coswx dx and B(w)= L If (x) Sinax dx
o T — ’ . T —m

Then show that f(x) =1 I J. f(u) Cos cn(k‘—-u)- dudo is
. : T . .

=0 u==

, equ1valent form of Fourier’s integral theorem. |

/o
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(10) The followmg data represents the number of umts of producmg per day tumed out |

by 5 different workmen using dlfferent types of machmes

Workmen VA I Machines Type
| A B c D
1 | a3 a1 3
2 46 40 52 43
3 34 36 44 32
4 33 38 46 33
5. .38 42 49 39

1) Explam briefly the techmque of analyms of vanance of data wﬂh one way' |

ClaSSIﬁCBIIOIl

: (i;) Test whether the mean producﬁvity is the same for the différ@n't macﬁine type.



(11) Consider the following Linear Pro gaﬁming Problem:
Minimize z=60x, +40x, |
subject tothe constraints
30x,+10x, > 240
10x, +10x, >1600
20x, +60x, > 480
. wherex,, x,20 |
(i).Whét is the opﬁmal soluﬁé)n to this problern?' Solve it graphjc.ally.
- (i1).Write down dual problem as maximization.
| (1ii} Sdlvé the part (ii) by using simplex method.
(iv) Compare dptimal solution of part (i) and part (i).

- Copyrights reserved -
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