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All symbols are in standard notations

a) Let LI= (6xy + z3)i+(3x.2 —2)/+(3xz% — y)k.
i.  Evaluate Curl H. ‘

ii. Find ¢ suchthat H= grade. ' [40 %]

b) Elliptic cylinder coordinates (u, v, z) are defined by the equations
x = A coshu cosv,y = A sinhu sinv and z = z, where A is a constant
and u=0, 0 <v<2m. |
i.  Obtain the scale factors in this coordinate system.
ii.  Express Laplace’s equation div(grad®) = 0 in this coordinate

system.
[60 %]
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a) Using polar coordinates, evaluate

. 'ﬂ(x+y)2dxdy,

where 4 = {(x,y): 1 <x?*+y% <4} [20 %]

b) Use Green’s theorem to evaluate

ﬂ-(xz‘ + y2)dxdy,
S .
where § = {(x,¥):x?2 +y% < 1} (30 %}
c) Evaluate
_ﬂ(.’.’»x + 6y)2dxdy,
R
where R is the region bounded by the coordinates A(0, 1), B(2,0),

€(0,—1) and D(~2,0). (30 %]

d) Let V = {(x,7,2): x% +y? + z2 < 1}. Using spherical polar coordinates

evaluate

fﬂ Jx?+y? +z% dxdydz.
14

[20 %]
a) Find the region of convergence of the series
- (Z 4+ D 1"
o (n+2)? (5) (30 %]
b)
i.  Find the Taylor series representation of the function 1i_z in
Z+il<+2. | [20 %]
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ii.  Find the Laurent series representation of the function exp (_71) in

0<|Z} < oo, _ [20%]

c) Apply residue theorem to evaluate

eZ
f 7z 1%
J |

where C is represented by [Z — 1| = 5. " [30 %]

1;0<x<1
a) Find the Fourier transform of f(x) =< x; 1<x <2 .

0; otherwise ‘ . {15 %]
b)‘ Find the Fourier cosine transform of h(x) = (1 — ;’;—) 0<x<m s %]

c) Using the variables separable method, solve
au  9?U _

_ at  9x2’
subject to U(0,t) = U(a,t) =0and U(x,0) = x(a —x). [70 %]

0<x<art>0,

Consider the second order symmetric tensor whose components are given by:

110
[TU-]=[1 2 1}.
01 1

i.  Find the eigen values and the principle axes of the tensor.
ii.  Express the tensor with respect to its principle axes.
iii. ~ Write the equation of the transformation relating to the coordinates X;
determined by the principal axes. V o
v, Verify the result in (ii) by using the transformation law for second order
tensor.

[100 %]
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a) An investor has Rs.600,000 to allocate among following investment

alternatives:
Investment alternatives Rate of return
Fixed income funds 7.5%
Equity income funds 8.6 %
Aggressive growth funds 13.5%
Balanced.funds 7.8 %

The investor has the following investment criteria:

e The full amount of Rs.600,000 is to be invested.

e At least Rs.100,000 is tb be invested in fixed income funds.

e At least Rs.100,000 is to be invested in equity income funds.

« At least Rs.60,000 is to be invested in aggressive growth funds.
s At least Rs.50,000 is to be invested in balanced funds.

- Formulate (do not solve) a linear programming model to determine the amount

that should be invested in each investment alternatives in order to maximize the

annual return.

(30 %]
b) Consider the primal linear pfogramming problem:
' Maximize Z =x, + x3+ 3x3
- subjectto  3xy+ 2x;+ x3<3
2x1+ xy3 +2x3 <2
X1,%5,%3 =0,
i. Use simplex method to solve this primal linear programming problem.
ii. Using the optimal table in (i), obtain the solution for dual problem.
iii.  Verify the result in (ii), by applying graphical method for dual problem.
[70 %]

END
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