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1. (20 points.) Using the property of Kronecker é-function and Levi-Civita symbol evaluate
the following using index notation,

Eijk5im5jn5ij- (1)

2. (20 points.) Evaluate the left hand side of the equation

V(L) —up+br, (@)

r-p
where p is a constant vector. Thus, find a and b.

3. (20 points.) Given

t = sinfcos i+ sinfsingj+ cosbk, (3a)
0 = cosfcospi+ cosfsingj—sinbk, (3b)
¢ =—singi+cosdj, (3c)
p=cosdi+singj, (3d)
7=k (3e)

and the relation R R
p=ar+b0+co. (4)

Find the components a, b, and ¢, such that the above equation is an identity.

4. (10 points.) Consider the distribution

5(z) =1 G 5
(Z’)—EI_I% (1’24-62)2;. ( )
Show that
-1 500, if =0,
o(x) = % . (6)
— 5 =0, if z#0
Further, show that
/ dro(x) = 1. (7)

Plot é(x) before taking the limit ¢ — 0 and identify ¢ in the plot.
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€1 =€, = ﬁv
PP,

e;=e, =z,

€ = €y

Compute the Christoffel symbol

e; - (Vey) - e’

5. (10 points.) The tangent and normal vectors for the cylindrical coordinate system are

el =e” = p, (8a)
e’ =ef = %, (8b)
e’ =e* =12 (8¢c)

(9)



