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1. (a) Prove the vector differential identity:
VX (fF)=(Vf)xF+ f(VxF)
It 1s sufficient to prove the equality for the x-component of each side.
[8 marks]
(b) Demonstrate that the above identity holds for
flz,y,2) =e” and F(z,y,2) = —ayi+ zyj + 2’k
[12 marks]

(c) Prove that F(z,y, z) from part (b) is not conservative by showing that
it is impossible to find a scalar potential such that F = V¢.

[5 marks]

2. (a) Prove Green’s theorem:
- (0F, OF,
fé)RFmdm+ Fydy = /R <8x -5 ) dA

for the special case where [/}, = 0 and R? is a simple domain defined by
c<z<d and g¢g(x)<y<h(x)

where the two functions satisfy g(c) = h(c) and g(d) = h(d).
You can assume the fundamental theorem of calculus:

[ f'(@)dz = £b) ~ f(a)

[10 marks]
(b) Demonstrate that Green’s theorem holds for
F(z,y) = —ayi + 2yj
where R is the first quadrant of the unit circle defined by
>0, y>0 and z°+4+y*<1.
[15 marks]

[End of Question Paper]
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