la) (4 marks) By making a transformation te polar coordinates, show that
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1b) (4 marks) By making the substitution ¥ = mz, demonstrate that
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2) (8 marks) By using the differential of a suitably defined function, approximate the number
(VIT + +/09)%.
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3) Let w = /7 + ¥ + 2% and let z = 3e'sins, y = 3¢! cos s and 2z = 4¢'.

(1) (2 marks) Name the independent and the intermediate variables.
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(ii) (6 marks) Use the chain rule to find dw/dt and dw/8s, expressing your answers as
functions of t and s and simplifying as much as possible.
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4) (8 marks) Find the maximum and minimum values of f(z,y) = zy subject to the con-
straint 4z° + 9y° = 36.
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5) (8 marks) Find and classify the critical points of f(z,y) = z* + y* — dzy.
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