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Q1.
Evaluate the following derivatives. Your final answer must be expressed only
in terms of x.

(a) [2 marks] y′ , if y = ln (3 cosh x).

(b) [3 marks] y′ , if y = x
√

x ln x where x > 0.
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Q1. (continued)
Evaluate the following derivative by finding the first few derivatives and ob-
serving the pattern.

(c) [2 marks] g(41)(x) , when g(x) = cos (x/3)
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Q2.
[4 marks] The graphs of four functions are given below. One represents the
position function of an object, one is its velocity, and one is its acceleration.
Identify each of the three graphs and fill in the spaces below with your choice
of a, b, c or d. (No explanation is required.)

Position: Velocity: Acceleration:
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Q3.

In this question we consider the
curve given by the equation

y2 = x3 + 3x2

The graph of this curve is
shown on the right.

(a) [3 marks] Use implicit differentiation to find y′.

(b) [1 mark] At what point(s) does this curve have a horizontal tangent?
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Q3. (continued)

(c) [1 mark] At what point(s) does this curve have a vertical tangent?

(d) [2 marks] Find the equations of the two tangent lines to this curve at the
point (0, 0).
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Q4.

This question concerns the function f(x) = x2/3
(
4 − x2

)
.

(a) [3 marks] Find the critical numbers of f(x).

(b) [2 marks] Find the absolute maximum and minimum values of f over the
interval [−2, 3].
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Q5.
Two radar stations are positioned at A and B along a straight line coast, with
B 24 km east of A. Both radar stations are tracking a ship that is north of the
two stations. The ship is travelling east at 3 km/h.

  A coastline

ship
 North

  B

(a) [1 mark] At a certain instant, the ship is 13 km from A, and this distance
is increasing at the rate of 2 km/h. At the same instant, the ship is also 13
km from B. How far north and east of A is the ship located?
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Q5. (continued)

(b) [6 marks] At the same instant as in part (a), what is the rate at which
the distance from the ship to the station at B is changing? Is this distance
increasing or decreasing?
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