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INSTRUCTIONS: ANSWER QUESTION ONE (COMPULSORY) AND ANY TWO QUESTIONS

QUESTION ONE (30 MARKS)






a)	In the design of a computer CPU a coordinate system was developed 	and the quantity A(P,q,r) is such that A(P,q,r) =, where is an 	arbitrary tensor and  is tensor. Prove that A(P,q,r) is also a tensor
	 (6 marks)



b)	Represent the vector, Z c-3xin a cylindrical coordinate 	system, hence determine AP, AQ and AZ (6 marks)

c)	During the design of abypass in Kisii town tunnel inform of a cylinder 	was developed prove that its coordinate system is orthogonal (6 marks)



d)	Using the Chritoffel symbols prove that {}= (6 marks)

e)	Define the terms i) Topological space which is Hands off ii) Open set
	 (6 marks)

QUESTION TWO (20 MARKS)

a)	Show that the square of the element of are length in general curvilinear 	coordinate system can be expressed by 


	delp duq (8 marks)















b)	Let xi be the coordinate of a point 0 in some neighborhood of u of Vn. Let be the components of an element of class 1 of the tangent space T1 at 0 and let be the office connection coefficient of classdefined over u, then prove that the partial derivatives of are not components of a tensor but quantities ,defined by ,+kTk where jare components of a tensor of the type (1,1) (12 marks)

QUESTION THREE (20 MARKS)

a)	Prove that if the correlation coefficients are symmetric in one coordinate 	system they are symmetric in any other coordinate system (8 marks)


b)	Show that, Div AP= (6 marks)


c)	Calculate the infinite derivative of  (6 marks)

QUESTION FOUR (20 MARKS)

a)	Prove that the Kronecker deltas are covariant constants (6 marks)



b)	Show that any inner product of the tensors and is tensor of rank 	three (6 marks)

c)	Prove that a spherical coordinate system is orthogonal (8 marks)
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