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INSTRUCTIONS:  Answer  Question ONE and any other TWO Questions 

 

Q1. a)  In Minkowiski space, define 𝑥1 = 𝑥, 𝑥2 = 𝑦, 𝑥3 = 𝑧 and 𝑥0 = 𝑐𝑡. This is done 

so that the space time interval 𝑑𝑆2 = 𝑑𝑥0
2 − 𝑑𝑥1

2 − 𝑑𝑥2
2 − 𝑑𝑥3

2
, where 𝑐 is 

the velocity of light. Show that the metric in Minkowiski space is given by; 

𝑔𝑖𝑗 = (

1 0 0 0
0 −1 0 0
0 0 −1 0
0 0 0 −1

).       (8 marks) 

b) The components of a tensor 𝐴 is equal to the corresponding components 
of a tensor 𝐵 in one particular coordinate system. Show that 𝐴 = 𝐵. 

(7 marks 
 

c)  Consider the Kernel of an integral equation to be defined as 𝐾(𝑥, 𝑡). 
Under what condition can the Kernel, 𝐾(𝑥, 𝑡) be referred to as a separate 
or degenerate Kernel?      (7 marks) 

 

d) Show that 𝑦(𝑥) = 𝑥 +
4𝑥2

3
 is a solution to the Fred Holm integral 

equation;𝑦(𝑥) = 𝑥 + 𝜆 ∫ (𝑥2𝑡)𝑦(𝑡)𝑑𝑡
1

0
.    (8 marks) 

 
Q2.  a)  A Fred Holm integral equation of the second kind is given by;  

  𝑦(𝑥) = 𝑥 + 𝜆 ∫ (𝑥𝑡2 + 𝑥2𝑡)𝑦(𝑡)𝑑𝑡
1

0
.     (12 marks) 

Solve for the solution of 𝑦(𝑥). 
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b) Use the anti-symmetry of 𝜖𝑖𝑗𝑘 to show that 𝐴.⃗⃗  ⃗ (𝐴 𝑋𝐵⃗ ) = 0. (8 marks) 

 
Q3. a)  Considering a Fred Holm integral equation with separable defined by the 

relation;  𝑦(𝑥) − ∫ 𝑡(𝑥 − 𝑡)𝑦(𝑡)𝑑𝑡
1

0
= 1, for 0 ≤ 𝑥 ≤ 1.  (14 marks) 

 
b) Write 𝛻𝑋(𝛻𝜙) in 𝜖𝑖𝑗𝑘 notation so that it becomes zero (0). (6 marks) 

 

Q4. a) An integral equation is given by; 𝑦(𝑥) =
2x

3
+ ∫ 𝑥𝑡𝑦(𝑡)𝑑𝑡

1

0
. Show that   

  𝑦(𝑥) = 𝑥 is a solution to the integral equation.   (15 marks) 
 

b) Let 𝐴𝑖 , ………… . , 𝑛. What will be the rank of its derivative? (5 marks) 
 

Q5. a) Verify that cos 2𝑥 is a solution to the Fred Holm integral equation of the 

second kind; 𝑦(𝑥) = cos 𝑥 + 3∫ 𝐾(𝑥, 𝑡)𝑦(𝑡)𝑑𝑡,
𝜋

0
   (15 marks) 

Where,𝐾(𝑥, 𝑡) = {
sin 𝑡 cos 𝑥, 𝑡 < 𝑥
sin 𝑥 cos 𝑡, 𝑡 < 𝜋

 

 
b) Show that the velocity of a fluid at any point is component of a 

contravariant vector.                                                                      (5 marks) 
*END* 


