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QUESTION 1
The functions A and 7 are defined by
hx) = —
IREEY
and
I(x) =x —/x-2.
I'1 Write down Dy, (the domain of A) and solve the inequality 4 (x) > 1 (7
I 2 Wnite down D (the doman of /) and solve the equation / (x) = 0. (N
[14]
QUESTION 2

If they work together, Mandla and George can paint a room 1n three—fifths of the time that 1t takes Meandla to paint
it by himself George takes 5 hours to paint the room by himself Determine how long 1t takes Mandla to pant
the room by himself 18]
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QUESTION 3

y
X
The sketch shows the graphs of the functions f and g defined by
y=f(x)==-3x~-1|
and
y=gx)=5"+k, whereb> Oand b # 1

3.1 Determine the coordinates of 4 and B. 4

32 Use the coordinates of 4 and B to determine the values of 4 and %, and then write down the equation of g.
)

33 (a) Give the equation of the horizontal asymptote of the graph of g as well as the sets D, and R, (the
domain and the range of g, respectively) (Answer this question in terms of b or k if you could not
solve for b or kin 3.2.)

(b) Suppose the graph of the function / 1s obtained by

o shifting the graph of f horizontally 2 units to the left
o then shifting the resulting graph vertically 3 units upwards
e and then shrinking the resulting graph vertically by a factor %

Give the equation of / 1n the form
y=I(x).. . ©6)

3 4 Answer the following (leave your answers m terms of b and/or & if you were unable to find the numerical
values of b and/or k in 3.2):

(a) Why 1s the function g one—to-one?
(b) Determine the equation that defines the function g~!.
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(c) Show that (gog™") (x) = x forallx € D,_,. (8)

3.5 (a) Suppose the graph of the funtion # is a parabola that has vertex A4 and that passes through B. Give the
equation of / in the form

y=h(@x)=a(x-p)+gq. 3)

(b) For a specific value of x the quadratic function & has a maximum or a minimum value. Find this
specific value of x, as well as the corresponding value of the function A. State whether, 1n this case,
the value of 4 that you determined 1s a maximum or a minimum, and give a reason for your answer (2)

[28]

QUESTION 4

Suppose the variable ¢ represents time in years, ng 1s the number of people in a certain population when ¢ = 0, and
the population increases according to the formula

n (t) = nge",

where 7 (¢) 1s the number of people at time t and r = 5 In2.
Determne the doubhing time of this population, that 1s, the time 1t takes for the population to double. [6]

QUESTION 5

Solve each of the following equations

51 log% x - 1)+Iog§x = log;{Z

[Hint First make sure that you know for which values of x this equation is defined.] 6)
52 sin’t—cost+smt =0 for ¢ e[-2x,2x) 8
[14]
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QUESTION 6

The graphs of f and g are sketched below, on the interval [z, x].

The function f 15 defined by
y=acosk(t—b) or y=asmk(t—b), where k> Oand b > 0.

The function g is defined by
y=tanc(t —d), where ¢ > 0andd > 0

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

61 (a) What s the amplitude of the graph of f?
(b) What is the period of the function £
(¢) Determine the values of @, & and b, and hence write down the equation of f (Remember the conditions
given above, k > 0and b > 0.) 6

62 (a) What s the period of the function g?

(b) Determine the values of ¢ and 4, and hence write down the equation of g (Remember the conditions

given above,c > 0andd > 0) 4

6.3 Use the graphs of f and g (not the trigonometric expressions representing f (f) and g(¢)) to solve the
inequality f (#)g{t) <0 for ¢t € (—x,0) @
[14}
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QUESTION 7

In the following diagram A B represents a tree whose shadow at a given time of day reaches the foot of a building
CD At the same time of day the shadow of the building reaches the point E.

D
B h
__________ [ ] oo
A I c d E

The angle of elevation of the top of the building from the top of the tree is a. The angle of depression of the
bottom of the building from the top of the tree is # Suppose the shadow lengths (in metres) of the tree and the
building are / and d respectively, and the height (in metres) of the building is A, as shown in the sketch

71 Copy the diagram in your script Complete the triangle A BC D. Draw a short honizontal line through B and
fill in the angles @ and £ on your diagram 3)

72 Use the Law of Sines at least once to show that the length of the building’s shadow can be expressed in
terms of the length of the tree’s shadow by

_ Isin{a + B)cot B

d
cosa cos f

Hint: Since the sun creates the shadow cast by both the tree and the building, BC 1s parallel to DE ~ (7)

73 Prove the identity

sin(a + f)cot B
= 1 3
cosa cos f tana cot j + )
7.4 Use the result in 72 or 7.3 to show that d = 2/ if a = f§ = 45° (3
[16]
TOTAL: [100]
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