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EXAMINATION MATERIALS ALLOWED
1. Mathematical formulae

2. Scientific calculator (non-programmable, non-graphical)

1. (a) Find:
i lim Ans. 10 [3]
o lim EE Ans.4/, [5]
(b) Given that xlin_lz{él- f(x)} =5, evaluate xllrllz{f (x) + 2x} [5]
Ans. - 11/,

2. (a) Differentiate with respect to x, from first principles, the function,

f(x) =2x*—x+5. [5]
Ans. 4x —1
3 _ 3
(b) The equation of a curve is given to be y = 2;_21 , Show that % = (x:zZ)Z‘ [4]
(c) Two parametric equations are given to be given to be defined as [6]

x = acos?0, y = asin’?0 where a € R, find the gradient Z—z in terms of 9.

Ans. —1



(d) The equation of a curve is given as f(x) = 2x3 — 3x? — 12x + 3.

1.  Determine f'. [1]
Ans. 6x% — 6x — 12
1.  Determine f". [1]

Ans. 12x — 6

1i.  Find the coordinates of the stationary points and determine
their nature. [10]

Ans. (-1,10) — max; (2,—5) — min

3. (a) Use an appropriate substitution to find [ xVx2 + 6 dx. [4]

(b)

(c)

ii.

Ans. 1/3 J(x2 + 6)3

Travis is inflating a spherical balloon at the rate 10 cm3s~1. Find the
rate of increase of the surface area of the balloon when the radius is

4 cm. (For a sphere, V = grtr3,A = 4mr?) [6]

Ans. 5 cm?s™1

Sketch the graph y = x? + x [5]

Find the total area bounded by the curve in part (c), the x — axis and
the lines x = —1 and x = 3. [5]

Ans. 13 2/5 units?



