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QUESTION 1

The functions g and h are defined by

g (x) =
2

x+ 6

and

h (x) =
1

x− 3

respectively.

1.1 Write down the sets Dg, Dh and Dg+h that represent the domains of g, h, and g + h respectively.

(3)

1.2 Solve the inequality (g + h) (x) < 0 (that is g (x) + h (x) < 0) for x ∈ Dg+h. (7)

[10]

QUESTION 2

Sylvester drives from town A to town B. The distance from town A to town B is 106 km and he

completes the trip in 1 hour. He increases his speed by 10 km/h when he is 40 km away from town A.

At what speed does he drive during the first 40 km of the total distance between towns A and B? [10]
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QUESTION 3

The sketch shows the graphs of functions f and g defined by

y = f (x) = p |x− q|+ r

and

y = g (x) = a (x+ 3)2 +
25

2
.

respectively. Both the graphs of f and g pass through point A on the x-axis and point C on the y-axis.

A is the salient point of the graph of f .

The graph of g also passes through the points (−6, 8) , B on the x-axis, and T , which is the vertex

(turning point) of the graph of g. O is the origin.

3.1 Determine the equation of g and write it in the form y = g (x) = ax2 + bx+ c. (6)

3.2 Write down the coordinates of T and then determine the coordinates of the points A, B and C.(6)

3.3 Determine the equation of f . (4)

3.4 Suppose the function d represents the vertical distance between the graphs of f and g on the interval

between the x-coordinates of A and O. Determine the equation of d, that is, d (x) = .... (3)

3.5 Use the result in 3.4 to determine the maximum vertical distance between the graphs of f and g

on the interval between the x-coordinates of A and O. (3)

3.6 Use the graphs of f and g (not the algebraic expressions for f (x) and g (x)) to solve the

inequality

f (x) g (x) > 0. (2)

[24]
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QUESTION 4

Suppose the variable t represents time in days and m0 gram is the mass of a sample of a certain radioactive

substance at time t = 0 (m0 > 0). The equation of the function m that models the amount m (t) of the

sample remaining after t days is

m (t) = m0e
−rt.

4.1 Suppose the half-life of the radioactive substance is 80 days, that is, the substance decays at such

a rate that only half of the original sample is left after 80 days. Show that r =
ln 2

80
. (4)

4.2 Suppose we start with a sample weighing 200 gram. After how many days will only 25 gram of

the substance be left? Include the steps of your reasoning. (7)

[11]

QUESTION 5
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The sketch shows the graph of function f where f is defined by

y = f (x) = 3x−a + b.

5.1 Use the points given on the graph to determine the values of a and b, and then write down the

equation of f . (10)

5.2 Determine the equation of the inverse function f−1. (4)

5.3 Show that
(
f ◦ f−1

)
(x) = x for all x ∈ Df−1 . (3)

[17]

QUESTION 6

6.1 Solve the equation sin 2x− cosx = 0 for x ∈ [0, π) . (6)

6.2 Solve the equation e2x − 5ex + 6 = 0. Leave the answer in logarithmic form. (5)

[11]

QUESTION 7
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The sketch shows the graphs of the functions f and g. The function f is defined by

y = a sin k (x− b) , k > 0

and the function g is defined by

y = m sec p (x− n) , p > 0.

Use the graphs of f and g to answer the following.

7.1 For the function f determine

(a) the amplitude |a| ,

(b) the period,

(c) the value of k,

(d) the phase shift b, and then

(e) write down the equation of f. (5)

7.2 For the function g determine

(a) the value of m,

(b) the period,

(c) the value of p,

(d) the phase shift n, and then

(e) write down the equation that defines g. (5)

7.3 Suppose we shift the graph of f vertically such that the resulting graph lies above the x-axis with

the minimum (lower) turning points only touching the x-axis. Then the equation of the resulting

graph is

y = f (x) + d = a sin k (x− b) + d.

What is the value of d? (1)

[11]

QUESTION 8

Thabo and Randall find themselves lost on a hiking expedition. They know, however, that the main

road running west–east cannot be too far away. They start walking in different directions to get to the

main road. The following diagram illustrates the situation.
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EastWest
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β

N

Thabo and Randall start to walk from point A. Thabo walks in the direction α degrees east of north and

Randall in the direction β degrees east of north. Thabo gets to the road at point T and Randall arrives

at R. AB represents the shortest distance from A to the main road.

Suppose the distance AB is a kilometres and the distance TR is d kilometres.

Use the Law of Sines to show that

a =
d cosβ

secα sin (β − α)
. [6]

TOTAL: [100]
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