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1. Short answer questions. Show brief working, or give a short justification of your
answer. Unexplained answers receive no credit.

(a) (2 marks) Consider two different parameterisations r;(¢;) and ry(t;) of the same
space curve. Imagine using r, to calculate the curvature ; (¢;) and r; to calculate
the curvature sa(tz). Will k,(t,) always, or ever, be equal to x,(t;)? Explain
your answer.
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(b) (2 marks) Explain why f(z,y) = sin(z)e™¥ is continuous .ever_ywhére, or give a
point where it is discontinuous. )
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(¢) (1 mark) Evaluate % (zsin(z?y) + y?).
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(d) (1 mark) True or False? For an object following a path r(t), the Normal vector
N(t) is perpendicular to the acceleration vector a?
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2, (5 marks) An object is fired with initial velocity vo from starting position o = (0,0)
at time ¢ = 0, At time ¢ = 5 it hits a target at position (50,25), The acceleration of
the object is (0, ~10) and is constant, Find the objects position at time £ in terms
of vy, and hence determine the initial velocity of the object.
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3. Consider

|zly "
f(z,y) = {\/z_zl? (z,y) # (0,0),

0 (z,y) = (0,0).

) (4 marks) Determine whether or not f is continuous
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\/ (b) (2 marks) Use the limit definition of the derivative to calculate fx(d, 0).
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4. (3 marks) Draw a contour map of f(z,y) = 1/(1 + /2% + y?). Give the equations
and describe the shapes of the level curves.
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This page left blank intentionally, use for extra answer space if required.
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End of exam




