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No calculators allowed. For all steps show calculations. Fach question carries 20
marks.
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Exercise 1. Let ¢(z,y) = zy® and C be the curve given parametrically by:

x =2cost, y=2sint with 0 <t < g
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of ¢ along C with respect to arc length.

Evaluate the line integral



Exercise 2. Let C be the positively oriented simple closed path given by
C=CUCyUCs,

where
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e C; is the portion of the graph of y = 3 joining the points (0,0) and (1,
e C, is the portion of the graph of y = z? joining the points (1,1) and (
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e C; is the line segment joining (3, 1) and (0,0).

Verify Green’s Theorem for the vector field ﬁ(m, y) = 4yi + Txj over the path C.
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Exercise 3. Use Stokes theorem to evaluate fc F.d}, where ﬁ(m, y,z) = —y2 4 2] + 22k
and the curve C is the trace of the cylinder 22 + y? = 4 in the plane z + y + z = 3. Assume
that C is oriented counter clock-wise as viewed from above.
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Exercise 4. Evaluate the surface integral [ [¢ G(z,y, 2)dS, where G(z,y, z) = (2*+y*+2°)°
and S is the portion of the cone z = 4\/2%2 + 2,y > 0 and 0 < z < 4.



Exercise 5. Consider the vector field F(z,y) = 22y + (1 4 322y2)j show that
e F is conservative
e Find a potential ¢(x,y) whose gradient is the vector field F'.

(3,1)

e Evaluate the integral I = / 2zy2dr + (1 + 32%y?)dy.
(1,4)



