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INSTRUCTIONS: Answer QUESTION ONE and any other TWO QUESTIONS 

QUESTION ONE (30 MARKS) (COMPULSORY) 

a) Given than the       Expand .                         (3 marks) 

b) If  are constants and  , calculate the partial derivative . (3 marks) 

c) Define the following terms 

i. Umbral index                                                                                                (1 mark) 

ii. Covariant tensor of rank two                                                                       (2 marks) 

d) Find the resolvent kernel associated with .            (5 marks) 

e) Prove that a symmetric tensor of rank two has only    different components in 

n-dimensional space.                                                                                           (4 marks) 

f) Define the Christoffel symbols of first and second kind.             (2 marks) 

g) i.  Define Fredholm integral equation of the second kind and give its general form          

                                                                                                              (2 marks) 

ii. Solve the Fredholm equation  using successive 

 approximation method with initial condition                (5 marks) 
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h) Define a weakly singular integral equation.                          (3 marks) 

 

QUESTION TWO (20 MARKS) 

a)  State the Quotient law.                 (2 marks) 

b) Show that the expression  is a covariant tensor of rank three if  is a 

covariant tensor rank two and  is a contravariant tensor                             (6 marks) 

c) Write down the laws of transformation of the following tensors 

i.                                                                                          (2 marks) 

ii.                                                                                         (2 marks) 

d) Show that    is an invariant                                                            (6 marks) 

QUESTION THREE (20 MARKS) 

a) Prove that the metric tensor  is a covariant symmetry tensor of rank two          (12 marks) 

b) If  find the value of: 

i.  and                                                                                       (4 marks) 

ii.  and                                                                                     (4 marks) 

QUESTION FOUR (20 MARKS) 

a) Given  and  are coordinates of a point in Cartesian 

and cylindrical coordinate systems respectively, find the metric, component of the first and 

second fundamental tensor in cylindrical Coordinates.                                            (15 marks) 

b) Use the method of successive approximation to solve the Fredholm equation  

 with initial condition          (5 marks) 

QUESTION FIVE (20 MARKS) 

a) Solve the Voltera integral equation  with the initial condition 

                            (10 marks) 

b) Solve the boundary value problem  

 and find the Green’s function for this problem.                          (10 marks) 


