1. [6 marks] Evalutate the integral

///a:yz dr dy dz.
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2. [10 marks] Find and classify all critical points of

flz,y) =%+ 3zy — 3.

Evaluate the function at each critical point.
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3. [6 marks] Evaluate the integral

VT VT
/ / cos(y?) dy dx
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by first swapping the order of integration. [Hint: Draw the region of integration]




4. Consider the integral
1 pv2—22
/ / ? + 42 dy dz.
0 Je
(a) [4 marks] Sketch the region of integration and express it using polar co-ordinates

(b) [4 marks] Evaluate the integral.
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5. [10 marks] Use the method of Lagrange multipliers to find the extreme values of
f(z,y,2) = zy + 72
subject to both constraints ¢y = 1 and z? + 22 = 1. [There should be four critical points.]
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