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INSTRUCTIONS: Answer any THREE questions.

QUESTION ONE (20 MARKYS)
a) Writethelaw of transformation for the tensor By’ (4marks)
b) Find the unit vectors e, ,e,,e,0f spherical coordinates system in terms of i,j,k(8marks)

c) Provethat acylindrical coordinate system is orthogonal (8marks)
QUESTION TWO (20 MARKYS)
a) Definethe following terms,

i.  Hausdorff space (Imark)
ii.  Symmetric tensor (2marks)
iii.  Skew symmetric tensor (2marks)

b) Giventhat A™and B™ are tensors show that their sum and difference are tensors

(6marks)
c) Expressthe velocity ¥ and acceleration a of a particlein cylindrical coordinates
(9marks)

QUESTION THREE (20 MARKYS)
a) Express the vector A= 2yi — 7 +3xk in spherical coordinates and determine Ar, A6
and AQ. (8marks)
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b) Determine the square of the element of are length in spherical forms coordinate form
(8marks)

¢) Provethat %(ee) = e, where the dot denotes differentiation w.r.t.t (4marks)

QUESTION FOUR (20 MARKYS)
a) Show that the velocity of afluid at any point is a contravariant tensor of rank one
(5marks)

b) Prove that the contraction of the tensor APisinvariant (scalar) (7marks)
c) Giventhetensors AP and B®, prove that their inner product in atensor of rank three

(8marks)

QUESTION FIVE (20MARKYS)

a) A quantity A(j,k,I,m) which is a function of coordinate x" transforms to another

=l
coordinate system x according to therule;

ox! x4 ax" ax°

Alpar.s) = OxP dx ox' ox™ Al kL m)
i. Determine whether the quantity is a tensor (5marks)
ii. If the quantity is atensor, write in suitable notation (2marks)
iii. Give the contravariant, covariant order and rank (4marks)

b) Given that a tensor AX" is skew symmetric with respect to indices p and q in one

coordinate system, show that it remains skew symmetric with respect to p and q in any
other coordinate system (3marks)

c) Determine the metric tensor in cylindrical coordinates (6marks)
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