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                 TIME: 2 HOURS
INSTRUCTIONS:   
ANSWER QUESTION ONE (COMPULSORY) AND ANY OTHER TWO QUESTIONS

Question One (30 Marks)
a)
With illustrations differentiate between a covariant and contravariant tenses.











(4 Marks)

b)
Prove that 
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(5 Marks)

c)
Write the transformation laws of the following tensors:


(6 Marks)


(i)

[image: image3.wmf]mn

ijk

B



(ii)
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d)
Differentiate between an ordinary differential equation and a partial differential equation.










(4 Marks)

e)
Show that 
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(4 Marks)

f)
Prove that








(7 Marks)


x sin x = 2 
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x cos x = 2 
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Question Two (20 Marks)
a)
Calculate the laplace transform of f (t) = 1, f (t) = eat and f (t) cos at t ≥ 0.
(10 Marks) 
b)
Solve the equation using the method of undetermined coefficients:

(10 Marks)


Y4 + 5Y2 + 4Y = X2
Question Three (20 Marks)
a)
Express 
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in terms of sine and cosine functions.

(10 Marks)

b)
A Quantity A (j, k, l, m) which is a function of coordinates xi transform to another coordinate system x-I according to the use:
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(i)
Is the Quantity a tensor?





(1 Mark)


(ii)
If SO, write the tensor in a suitable notation.



(2 Marks)


(iii)
Give the contravariant and covariant order and rank.


(2 Marks)

c)
Show that 
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 is not a tensor even though AP is a covariant tensor of rank one.











(5 Marks)
Question Four (20 Marks)
a)
State and prove that three properties of Poisson Kernnel.


(6 Marks)

b)
Solve the equation







(10 Marks)
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c)
State and describe the applications of tensor calculus in fluid mechanics.
(4 Marks)

Question Five (20 Marks)

a)
Classify each of the following equations as ordinally differential equation or partial differential equation and state the order and degree of each equation and determine whether they are linear or non-linear:

(i)

[image: image13.wmf]x

xe

y

x

dx

dy

=

+

2

 






(4 Marks)

(ii)
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(4 Marks)

(iii)
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(4 Marks)

(iv)
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(4 Marks)

(v)
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(4 Marks)
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