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In the diagram, ABCDE is a regular pentagon. The value of x is:

1.21
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4. %[cos(ln x)]=

(A) -sin(lnx)

cos(ln x)
@ S
(C) sin(ln x)
| (D) \ —sin(lnx)
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5. Which graph represents the curve y = 3sin2x
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Find an approximation of the root of y =e” —3x* by using Newton’s Method once

and substituting with an approximation of x = 3.8 (answer cotrect to 2 decimal

places)
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Two dice are rolled and the sum ofythe numbers is written down. Find the probability

of rolling a total less than 6.

1
&) )
5
®) T
5 ¥
© 2
N 5
18 \

4+———%+-15 can also be written as: 10.
o x.

The correct factorisation of 8x° —27)° is:

e

1

&) (x-2)(+w+y") 5
{B) (éx—sy)(4x2+6;cy+9y2)
© (4x—9y)(x2+xy+f)

) (2-x—3y)(4x2—6xy+9y2)

‘We can express sin x and cos x in terms of tan %, for all values of x except.......

(A) oL 37 5T
RR
7 3r 5w
(B) X—E,'—i‘,? ........ .

Q) x=m3m57.....
D) x=2x,67,87......

End of Section 1
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Section IT

Total marks (60)
Attempt Questions 11 - 14
Allow about 1 hour 45 min{utes for this section.

Answer all questions, starting each question on a new sheet of paper with your
name and question number at the top of the page. Do not write on the back of

sheets.
Question 11 (15 Marks) Use a Separate Sheet of paper
a) Find the obtuse angle between the lines (to nearest degree).
2x+3y=8andx-2y=-5.
b) Giventhat x=>5sin8 and y=5cosf+1.
i)  Show the equation relating x and y by eliminating 8
is Y +x*-2y-24=0
if) Graph this equaﬁon stating major features.
c) A test consists of 10 multiple choice questions.
Each question has 4 possible answers. A student guesses the answers to
all the questions.
‘What is the probability that the student:
1) Guesses all questions correctly?
i) Only guesses 2 right answers?
iif)  Gets over 75% on the test?
d) Find I3x\/ 4~x dx using the substitution #=4-x.
1Y 1
€) Solve | 3+~ | +4|3+=|-21=0.
x x

End of Question 11
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Question 12 (14 Marks) Use a Separate Sheet of paper

a)

b)

©)

d

Prove by induction, that

4" >14+3n for n>1, where n is an integer..

Evaluate |cos®x dx

o ® — N

aln

Evaluate J' sinxcos’ x dx using the substitution u = cosx.
0

ABCDE are points on a circle radius 4 cm and £ZDBC = ZDAE

i) Draw a diagram to represent this information.

i) Prove that the triangle formed by the points CDE is isosceles.

Sketch the graph of y=cos™ (x+3).

2
Find the 6™ term in the expansion of (3x —gﬂ—z-) .
x

End of Question 12
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Question 13 (16 Marks) Use a Separate Sheet of paper
. Loy
a) Evaluate | —==== dx in exact form.
. :,[ V4-2x?
b) . Storm is making a toffee dessert. The rate at which the toffee cools is
proportional to the difference between the temperature of the toffee (7)
and room temperature (R). '
ie. a. ~k(T - R)
dt
i) Show that T = R+Ce™, where C is a constant, is a solution
of this differential equation.
if) Storm notices that a 2L pot of toffee initially cools from 540°C to 100°C
in 50 minutes in a room whose temperature is 20°C. Storm can
not put the toffee into the dessert until it reaches 40°C.
How much longer does Storm need to wait to be able to add the
toffee and finish her dessert (fo the nearest minute)?
iif)  Explain or show by calculations, if it would take more or less time
to create this dessert if the room temperature was 25°C. Assuming &
and C remain the same.
c) Calculate the exact volume generated by the solid formed when y=Inx—1 is
rotated about the y-axis between y=0and y = 1.
d) P(x)=x" —2x* +5x* ~16x+12
i) Show that (x—1)(x —2)is a factor of P(x).
if) Hence find the remaining factor of P(x).
i) Show that the area of an equilateral triangle of side length (x-2)

€)

is given by:
. 2
e ﬁ(x4 2)

if) The sides of the equilateral triangle are increasing at the rate of 5mm/s.
‘At what rate is the area increasing at the instant when the sides are 10cm
long? ’

End of Question 13
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Marks Question 14 (16 Marks) Use a Separate Sheet of paper Marlks ,
a) Zanthie bought a ‘Splat Blaster® that fires paint balls at a velocity of 20ms™ .
2 A target has been placed on a tree, with its centre 2,.5m from the ground. The base
of the tree is 25m horizontally away from Zanthie.
Zanthie holds the Splat Blaster at a height of 1.5m and wants to hit the centre of
the target with a paint ball.
1) The equation of horizontal motion is given by x = 20rcosé . 2
Derive the equation of vertical motion.
i) To avoid overhead power lines; Zanthie must fire at an angle less than 45° 3
1 At what angle should she fire the paint ball to hit the target on the tree?
(assume g =-9.8ms™ and give your answer to the nearest degree).
3
b) Find the greatest coefficient in the expansion of (2 + 3x)1°. 3.
2 c) The chord of contact of the tangents to the parabola x* =4ay from
an external point A(x1,y1) passes through the point B(0,24). 2
Find the equation of the locus of the midpoint of 4B.
2 N
d) A particle moves in a straight line and its position at time (z) is given by:
x=4+ sin 4 —cos4t
J3
1
i) Express sindf cos4t in the form Rsin(4¢—a), 2
a 3
where ¢ is in radians.
1 if) The particle is undergoing Simple Harmonic Motion, ' 2
show the equation for acceleration is:
x=—-16(x—4)
iii) ~ When does the particle first reach its maximum speed? 2
5 .

End of Examination
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