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Question 1 (24)

a) 1) Illustrate each of the following sets using a Venn diagram.
E is the set of integers between 0 and 14.
T is the set of composite numbers from 1 to 5.
P is the set of prime numbers from 1 to 9.
K is the set of even numbers between 1 and 13.

(4)
ii) Hence determine n(P'n K). (2)
b) i) Prove that 0.454545.... is a rational number. (4)

11) Prove that the sum of two consecutive even numbers is even. (4)
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c) If it takes 3 men 7 days to complete a job, determine how long it will take
12 men to complete the same job.
(Assume that the men work at the same rate.)

4

d) Solve the following system of linear equations using the Gauss Reduction
method. (6)
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Question 2 (13)

: —4, -2<x<0
Consider the function fdefined by f(x) = .
Oy (i
a) Evaluate: i) f(-1) (1
ii) 1(3) (1)
b) Sketch the graph of f on the set of axes provided below. (3)
A
¢) Write down the domain of f using interval notation. (3)
d) Will the inverse of / be a function? Explain. (2)

e) Show that ljllg_f (x) does not exist. (3)
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Question 3 (18)

x)=2x+1-3
Consider A0 J
g(x) = (0.25)"
a) On the system of axes below, sketch graphs of fand g. %)
4

b) Does f have a maximum or minimum value? Give a reason. (2)
c) Give the range of / using interval notation. (1)
d) Shade the region defined

{(, ) e R 1y2g@)}n{(x 1) e Ry < f(%)}. 2)
e) Solve for x algebraically: Z’x + ][ -3<5. (3)
f) Determine x it g(x)= 142.5). (3)

g) State the inverse of g. (2)
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Question 4 (20)

x+1 4x—]
a) Simplify 42+ 3)
b) Evaluate 3lne’ +Inve . (3)
l 2k ‘
¢) Determine kif 9** X[-z—?] =81. 4)

d) Solve forx if log 3+log,x=2. (5)
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e) Determine m if 10°™ —101x10" =-100.

Question 5 (6)

Consider f(x)=x" -1 and g(x) =logx.
a) Determine x if f(x)20.

b) Hence determine the domain of y = (g o f)(x).
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Question 6 (22)

a) Give an angle in the interval [-720°, — 360°) which is co-terminal to 40°.

2
b) Prove using the definition of trigonometric functions that
1+tan’ @ =sec’ 0 (3)
c) Simplify to a single trigonometric function of @:
sin(A4 — 360°) tan(90° + A4) cos(360° — A) @)

sin(270° - 4)
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d) Evaluate without a calculator:

5ty
(5]

i)

(4)

ii) (sin22.5+ cos 22.5)* (4)

sin2x —cosx COS X
) Pioye =

(%)

sinx—cos2x sinx+1
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Question 7 (15)

a) Consider f(x)=2sin4x, xe li.. g, g{l and

T
xX)=—tan2x, xe|-—,—|.
g(x) [ > 2}
i) Sketch graphs of / and g on the system of axes below. (6)

A

i) Give the range of y = f(x - 7). (2)

iii) Explain how the graph of g must be shifted in order to obtain
the graph of y = —tan(2x - 7).

(2)

b) Determine a general solution for € if 2sin@cosf = —3/—_3— :

(Assume ¢ is measured in degrees.) (5)

v
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Question § (32)

a) Consider f(x)=x"—x.

i) Determine f'(x) using first principles. (5)

i1) Hence determine the equation of a tangent to fat x = 2. (4)
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b) Determine :

i) D {Zx—\/;}

3x?

d kY
i1) £ y= (Sx——J , k is a real constant
dx x

PAGE 12 OF 14
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c) The graph of y = 2x* + 7x* + 4x — 4 is sketched below.

/"‘y
B
=
X
A
€
i) Determine the coordinates of 4, the y-intercept of the graph. (1)
i1) Determine the coordinates of the stationary points B and C. (4)

111) State the x-value(s) for which the graph is increasing. (2)
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d) A manufacturer wants to make a closed cylindrical can, like the one shown
alongside, which must hold 1000 cm?® of liquid. Assume the can has radius r
cm and height & cm.
/’_\ 1) Write down an expression in terms of » and 4 for the volume of the can.

e (1)

i1) Write down an expression in terms of # and / for the total surface area
of the can.

3)

1i1) Determine r so that the total surface area of the can 1s minimised.

(4)



