1. (10 marks) Let C' be the intersection of the cylinder 22 + y? = 1 in R? and the surface z = f(x,y) where
f:R* - Ris a C' function. Evaluate
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Solution:

A parameterisation of ' is
r=cost, y=-sint. z= f(cost,sint) (0 <t <2m).
In vector terms, the parameterisation is
c(t) = (cost,sint, f(cost,sint)) (0 <1t <2m))
. The velocity vector is:
c'(t) = (—sint,cost, — sint 9, f(cost,sint) + cost d, f(cost,sint)),
and hence (using the identity cos?t + sin®t = 1)
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