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READ THE FOLLOWING INSTRUCTIONS CAREFULLY.

1. This paper consists of SIX questions. Answer ALL questions.

9

Write your answers in the spaces provided in this booklet.

3. Do NOT write in the margins.

4. Alist of formulae is provided on page 4 of this booklet.

5. If you need to rewrite any answer and there is not enough space to do so on the

original page, you must use the extra page(s) provided at the back of this booklet.
Remember to draw a line through your original answer.

6.  Ifyou use the extra page(s) you MUST write the question number clearly in
the box provided at the top of the extra page(s) and, where relevant, include
the question part beside the answer.

Required Examination Materials

Electronic calculator (non-programmable)
Geometry set
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LIST OF FORMULAE
Arithmetic Series T,=a+(n-1)d  S,= g[za +(n=1)d]
Geometric Series T =ar"! S = a(r" -1) S, =——,-1<r<l or Il <1
! r—1 o 1-r
Circle X242+ 2+ 2gp+c=0 (x+fP+@+gl=r
v ash
Vectors v= ﬁ cos 0= w v] = \/(x: +y%) where v=uxi+yj
v -
Trigonometry sin(A+ B)=sinAcosB+tcosAsinB
cos(A+B)=cosAcosBFsinAsinB
4
tan (A + B) = tan 4 = tan B
lFtanAtan B
1 de .
Kinematics v=y+at 1’2:!(2'1-205 s=m‘+5ar2 v=9}-=.r
v
T df o dt
d '] b n-1 d H =
Calculus I(ﬂﬁ'b) =an(ax +b) ES"““ =acosax
ﬁ-c:os‘.ax=-asincmr 3=Ivdt v=Iadf
dx
Sx S Se-B 3
. =i i=1 — A=l S: = [ - _(I)l
Statistics x " ’ "
n Z_fi n Zﬁ
=l i=l
Probability P BYy= Pl + 5 E)~ A O
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SECTION I
ALGEBRA, SEQUENCES AND SERIES

ALL working must be clearly shown.

L. (a) Solve the equation 3**! — §5(3¥) — 2 = 0, giving your answer to 3 decimal places.

(5 marks)

(b) (i)  Given that 3x + 2 is a factor of 3x? + bx? — 3x — 2, find the value of b.

(3 marks)
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(ii) Hence, factorize completely 3x? + bx? — 3x — 2.

(3 marks)

(c) Determine the value(s) of p for which the function px* + 3x + 2p has two real distinct
roots, giving your answer in its simplest form.

(4 marks)

Total 15 marks
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Given that f(x) = 3x2—9x + 1,

(a) (1) express f(x) in the form a(x + b)* + ¢, where a, b and ¢ are real numbers

(3 marks)

(i) state the coordinates of the minimum point of f (x).

.................................................................................................................................

(b) The equation 3x? — 6x — 2 = 0 has roots @ and . Find the value of [l +%] .
a

(4 marks)
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(c) John's grandparents started a university fund for him at a bank, with $4000. The bank
offered two options for interest.

Option 1 — $240 per annum
Option 2 — 5% of the current balance per annum

Determine the sum of money in the university fund at the beginning of the ninth year for
both options.

(6 marks)

Total 15 marks
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SECTION 11
COORDINATE GEOMETRY, VECTORS AND TRIGONOMETRY

ALL working must be clearly shown.

3. (a) The equation of a circle isx2 +y2 = 8y — 18y + 93 = 0.
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(i) Determine the coordinates of the centre of the circle.

(2 marks)

(i1)  Find the length of the radius.

DO NOT WRITE IN TH ISAREA

(1 mark)

(iii)  Find the equation of the normal to the circle at the point (2, 8).
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(3 marks)
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(b) The position vectors of two points, A and B, relative to an origin O, are such that
OA =3i-jand OB = 5i-4j. Determine

(i) the unit vector AB

(3 marks)
(ii) the acute angle AOB, in degrees, to 1 decimal place.
(3 marks)
(c) Solve the equation 2 sin? @ =3 cos 0 where 0° < 0 < 180°.
(4 marks)
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(d) Prove the identity
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| 2tanx

l-sinxy l4sinx cosx
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(4 marks)

Total 20 marks
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SECTION II1
INTRODUCTORY CALCULUS

ALL working must be clearly shown.

4. (a) A function given by y = ax? + bx + ¢ has a gradient of 9 —%x at a stationary value of 5.

(i) Determine the values of @, b and ¢ in the function.

(5 marks)

(ii)  Determine the nature of the stationary point.

(2 marks)
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(b) A drone tracks the movement of an object in motion on the ground. The following
movements are recorded,

* Itmoves at a constant velocity of 4 m/s for 5 seconds.

* Its velocity increases uniformly for 3 seconds to 10 m/s.
* Itmoves at that velocity for 7 seconds.

* It slows uniformly until it comes to rest after 4 seconds.

(1) Sketch the graph of the movement of the object.
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(3 marks)
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(ii) Calculate the distance travelled by the object in the second part of the journey.

(3 marks)

(111) Determine the object’s acceleration in the final part of the journey.

(2 marks)

Total 15 marks
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(a) Consider a toy truck moving along a miniaturized racing course with an acceleration of
a(t) =97 + 2t — 1, where 1 is the time in seconds. Assume that the speed of the toy truck
is measured in cm/second.

(1) Outline how an equation for the speed of the truck would be found, using the given
equation for the acceleration.

.................................................................................................................................

(i) Find the speed of the truck at r = 10 seconds.

(3 marks)

(iii)  Find the distance covered by the truck between 5 and 10 seconds. Express your
answer to the nearest whole number.

(4 marks)
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(b) Find

(M) [@r+3)ar

(2 marks)
(i) IS cos 2x dx.
(2 marks)
(c) If -‘? =6x—-10and y=12 when x=0, find the equation for y in terms of x.
X
(3 marks)

Total 15 marks
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SECTION IV
PROBABILITY AND STATISTICS

ALL working must be clearly shown.

6. The following stem and leaf diagram represents the scores, out of 80, of students in an Additional

Mathematics exam.

3 0 3 7
4 24679
5 1 336
6 07 7
7 19
(a) Write the raw data set that was used to construct the diagram above.
(2 marks)
(b) Determine the following measures for the data set.
(i) The median exam score
(2 marks)
(ii) The mean exam score
(2 marks)
(iit)  The modal score(s)
(2 marks)
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(iv)  Given that for the data set Y x? = 48999 and ¥’ x = 885, find the standard deviation
of the data set using the formula

3 _(Z.’c)’.
_ 2 n__ -

ls‘
n-1\

(4 marks)

(c) If a student needed to score at least half the total marks possible to pass the exam,
determine the probability of a student failing the exam. Give your answer to 2 decimal
places.

(2 marks)
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(d) Given that a randomly selected student has passed the exam, what is the probability that
the student scored over 60? Give your answer to 2 decimal places.

(2 marks)

(e) Based on the given stem and leaf diagram, describe the distribution of the data set.

7@ marks)

() Your friend suggested that a bar graph or histogram could be used to represent the data.
Advise your friend on which graph is the better option giving ONE reason to support your
answer.

.............................................................................................................................................

.............................................................................................................................................

(2 marks)

Total 20 marks

END OF TEST
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