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INSTRUCTIONS: Answer question one and any other two questions.

QUESTION ONE — (30 MARKS)

(@) Define the following terms:

Q) A Hausdorff space (2 Marks)
(i) A differentiable manifold (2 Marks)
(ili)  Symmetric tensor (2 Marks)
(iv)  Skew symmetric tensor (2 Marks)

(b) Prove that if A™and B, are tensors, then C2* = A™B/ is also a tensor. (4 Marks)

(c) Write the law of transformation for the tensor:

(i) Al (2 Marks)
(i) Bii (2 Marks)
(d) Prove that a spherical coordinate system is orthogonal. (4 Marks)

(e) Represent the vector A = 2i —2xj + yk in cylindrical coordinates. Then determine
A, Ay, and A, (5 Marks)
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f) Giventhat AP :aLAq, prove that A® _ o AP 2 Marks
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(9) Prove that the contraction of the tensor A’ in a scalar. (3 Marks)

QUESTION TWO — (20 MARKS)

Find the square of the elements of arc-length in:

(a) Cylindrical coordinates. (5 Marks)
(b) Spherical coordinates (9 Marks)
(c) Parabolic cylindrical coordinates. (6 Marks)

QUESTION THREE - (20 MARKYS)
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@ If A™ang Br are tensors, prove that their sum and difference are tensors.

(5 Marks)
(b) Show that the contraction of the outer product of the tensors AP and B, is an invariant.
(5 Marks)
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(c) Show that 5 £ is not a tensor even though A,, is a covariant tensor of rank one.
X
q

(5 Marks)
(d) Express the velocity V and acceleration d of a particle in cylindrical coordinates.
(5 Marks)
QUESTION FOUR - (20 MARKS)
OA, OA,
(@) Provethat A, —A,, = o (6 Marks)
(b) Calculate the intrinsic derivatives of
(i) aninvariant @ (3 Marks)
(i) A/ (5 Marks)

(iii) 4, (6 Marks)



