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 FURTHER MATHEMATICS 
 

Units 3 & 4 – Written examination 1 
 

 

2009 Trial Examination 

 
SOLUTIONS 

 
SECTION A:  Multiple-choice questions (1 mark each) 
 
Question 1 
 
Answer: B 
 
Explanation:  

bxay += where 
x

y

s
rs

b =  and xbya −=  

58.102.5658.01.22

58.0
18.3
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Question 2  
 
Answer: D 
 
Explanation:  
 
The name of the course is categorical and the score is numerical data. 
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Question 3 
 
Answer: A 
 
Explanation:  
 
Average St Andrews = 

25
81797878757473727271717170707070686666636262616060 ++++++++++++++++++++++++

=69.72 
 
Average Pebble Beach = 

25
84828281767575757473727171717170686866656562606059 ++++++++++++++++++++++++

=71.04 
 
Question 4 
 
Answer: A 
 
Explanation:  
 
St Andrews range = 81-60 = 21, median =13th number 7|0 = 70 
Pebble Beach range = 84-59 = 25, median = 13th number = 7|1=71 
 
Question 5  
 
Answer: D 
 
Explanation:  
 
Actual score = mean + z-score × standard deviation 
Actual score = 62 + 1.8 × 12.2 
Actual score = 83.92 84≈  
 
Question 6  
 
Answer: E 
 
Explanation:  
 
The standardised score of -1.8 is between mean – one standard deviation and mean – 
2 standard deviations, 16% scores below the mean – 1 standard deviation, 2.5% scores 
below mean – 2 standard deviations. 
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Question 7  
 
Answer: C 
 
Explanation:  
 
Height = 0.56 + 0.72 ×  number of rings, where height is in metres, therefore for every 
ring the tree would have grown 0.72 metres or 72 centimetres. 
 
Question 8 
 
Answer: A 
 
Explanation:  
 
The correlation coefficient is 0.74, therefore it is positive and moderate 
 
Question 9 
 
Answer: B 
 
Explanation:  
 

55.0  therefore74.0 2 == rr  therefore 55% of the variation in the dependant variable 
(height) can be explained by variation in the independent variable (number of rings) 
 
Question 10  
 
Answer: E 
 
Explanation:  
 
The 3 mean moving average for April takes the average of the data form March, April 
and May. 

3 mean moving average = 74
3

8510136
=

++  

 
Question 11  
 
Answer: A 
 
Explanation:  
 

Seasonal index = 
rainaverage
rainmonthly

 

Average rain = mm08.76
12

8042561021911216285101362512
=

+++++++++++  

Seasonal index = 74.0
08.76

56
=  
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Question 12  
 
Answer: C 
 
Explanation:  
 

Using the circle of transformation an 2x , 
y
1 or )log(y  transformation is suitable. 

 
Question 13 
 
Answer: B 
 
Explanation:  
 
Using a graphics calculator and making the appropriate transformations results in the 
following output .03.602,32.53, −==+= babaxy As it is an 2x transformation the 
answer is .03.60232.53 2 −= xy  
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SECTION B: Multiple-choice questions 
 
Module 1: Number Patterns 
 
Question 1 
 
Answer: E 
 
Explanation:  
 
There is a common difference of 3 in each of the terms 
 
Question 2  
 
Answer: A 
 
Explanation:  
 
There must be a common ratio between the successive terms.   

x
x 63
7

−
=

−
 and 4412 =x . Therefore,  .21±=x  

 
Question 3 
 
Answer: D 
 
Explanation:  
 
The Lucas sequence follows the rule 21 −− += nnn ttt  

Therefore 
3010349

18604984870847

31

31

303231

=
−=

−=

t
t

ttt
 

 
Question 4 
 
Answer: B 
 
Explanation:  
 

4
8
32
832

8638
6838

==

=
=−
+=

a

a
a

a
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Question 5  
 
Answer: C 
 
Explanation:  
 
2009-2005 = 4 years 
2009 value = 412.1245000×  

2009 value = $385112 
 
Question 6  
 
Answer: B 
 
Explanation:  
 

1

1

12.1
)12.01(

−

−

=
+=

nn

nn

MM
MM

 

 
Question 7 
 
Answer: A 
 
Explanation:  
 

r= 8.0
60.0
48.0

=  

m
r

aS 3
8.01

6.0
1

=
−

=
−

=∞  

 
Question 8 
 
Answer: D 
 
Explanation:  
 
Difference between 8 and 12 = 4 
Difference between 12 and 20 = 8 
Difference between 20 and 36 = 16 
∴not nnn ttt += ++ 12 where 81 =t , 122 =t , nn tt 5.11 =+  or 41 +=+ nn tt  

ntt nn 41 +=+ , would give 8, 16, 28 … 
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Question 9 
 
Answer: C 
 
Explanation:  
 

466,288,178,110,68,42,26,16,10,6,4,2,2 1211109876543210 ============= ttttttttttttt
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Module 2: Geometry and Trigonometry 
 
Question 1 
 
Answer: D 
 
Explanation:  
 

o55=a  (vertically opposite) 
The lines are parallel, therefore o55  and ob  are supplementary ∴ o18055 =+ b  
∴ o125=b  

 
Question 2  
 
Answer: C 
 
Explanation:  
 

8.0
20
16

==∴

=

θ

θ

Sin

H
OSin

 

 
 
Question 3 
 
Answer: C 
 
Explanation:  
 

mx
Tanx

xTan

A
OTan

05.108
42120

120
42

=∴
=∴

=∴

=θ

 

The building is 20m tall therefore the balloon is 88.05m above the building.   
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Question 4 
 
Answer:  C 
 
Explanation:  
 

Heron’s formula:  Area = ))()(( csbsass −−−  where 
2

cbas ++
=  

680
2

520360480
=

++
=s  

)520680)(360680)(480680(680 −−−=∴Area  
 
Question 5  
 
Answer: D 
 
Explanation:  
 
Scale factor = .1750:1  Scale factor for volume = 31750:1  

5359375000:11750:1 3 =  
15×5359375000 = 80390625000 L or 80.4 gigalitres 
 
Question 6  
 
Answer: E 
 
Explanation:  
 
Cos rule: Abccba cos2222 −+=  
∴a = 62cos20120220120 22 ××−+  
∴a = 5365.12546  
∴a = 112.01m 
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Question 7  
 
Answer: A 
 
Explanation:  
 

B
b

A
a

sinsin
=   

oooo 97.14005.39180or    03.39
25

11sin82sin

25
11sin82sin

11sin82sin25
sin
82

11sin
25

1 =−==

=

=∴

=∴

−x

x

x
x

 

As the required angle is obtuse,  o97.140=x  

 
Question 8 
 
Answer: A 
 
Explanation:  
 
length of bottom diagonal squared : 80208236 222 =+=a  
length of diagonal: cmx 446.11212644688020 2 ==+=  
 
Question 9 
 
Answer: D 
 
Explanation:  
 
The bearing of A from O is o53 , B from O is o83 o305383 =−=∠∴ AOB  

AOB  is an isosceles triangle, so <BAO= O75
2

30180
=

−  

Bearing of O from A = 180 + 53 = o233  

Bearing of B from A = 233 – 75 = o158  
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Module 3: Graphs and Relations 
 
Question 1 
 
Answer: D 
 
Explanation:  
 

Gradient = rise
run

= y2 − y1

x2 − x1

= 3− 5
2 − 0

= −1 

 
Question 2  
 
Answer: C 
 
Explanation:  
 

400
300100

560100
60100

=
+=

×+=
+=

F
F
F

nF

 

 
Question 3 
 
Answer: B 
 
Explanation:  
 

puzzles 1885.17
508.2

2.1504

==
=

+=

x
x

xx
 

 
 
Question 4 
 
Answer: A 
 
Explanation:  
 
$80 = $30 hours) 3(1 $50hour) 10( ≤<+≤< xx  
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Question 5  
 
Answer: E 
 
Explanation:  
 
The graph crosses the 10 m line 5 times in the period shown 
 

  
 
Question 6 
 
Answer: D 
 
Explanation:  
 
For a set of simultaneous equations to have no solutions the lines must be parallel. 
From 82,1624 +−==+ xyyx  
The line has the same gradient as xy 29 −= . 
 
Question 7 
 
Answer: B 
 
Explanation:  
 
Substituting (3, 4) into the equations we get: 

84 −= xy                 48344 =−×=  
1652 =+ yx             164532 ≠×+×  

3332 −=+ yx         3439332 −×==+×  
123 =− yx                14233 =×−×  

632 −=− yx           64332 −=×−×  
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Question 8 
 
Answer: C 
 
Explanation:  
Checking each of the options 
200 frames at $2 each  4002200 =×=R 6002200200 =×+=C  
500 frames at $3 each  15003500 =×=R 12002500200 =×+=C  
50 frames at $6 each  300650 =×=R 300250200 =×+=C  
100 frames at $5 each 5005100 =×=R  4002100200 =×+=C  
300 frames at $2.50 each  7505.2300 =×=R 8002300200 =×+=C  
 
 
Question 9 
 
Answer: D 
 
Explanation:  
 
Not A: (15, 10)  2x + 3y < 60 because  60103152 =×+× , on the line 
Not B: (-5, 20)  0≥x   because  –5 < 0, outside the region 
Not C: (4, 4)  3x + 2y > 20 because  208124243 =+=×+× , on the line 
Not E: (5, 2)  3x + 2y > 20 because   194152253 =+=×+× , on the line 
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Module 4: Business-Related Mathematics 
 
Question 1 
 
Answer: B 
 
Explanation:  
 
$48000
$160000

×100% = 30%  

 
Question 2  
 
Answer: D 
 
Explanation:  
 

45.154$10
110
1699$

=×   

 
Question 3 
 
Answer: A 
 
Explanation:  
 
6000 = 22000− 0.06n
6000− 22000 = −0.06n
−16000 = −0.06n

n =
−16000
−0.06

n = 266667

 

 
Question 4 
 
Answer: A 
 
Explanation:  
 

5450$
5000$450$

450$
5.106.05000$

=
+=

+=
=

××=
=

PIInvestment
I
I

PRTI
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Question 5  
 
Answer: E 
 
Explanation:  
 
$1.95 end 2006 
$1.95×1.032 = $2.0124  end 2007 
$2.0124 ×1.024 = $2.06 end 2008 
 
Question 6 
 
Answer: D 
 
Explanation:  
 
Using TVM solver, 
 

 
.for  Solve .

26/&/,0
,220000,49.6%,7802630

PMTEndPMT
YCYPFV

PVIn

=
==

===×=
 

 
 
Question 7 
 
Answer: A 
 
Explanation:  
 
Using TVM solver, 
 

 
.for  Solve .

12/&/,0
,500,50000,5.4

nEndPMT
YCYPFV

PMTPVI

=
==

=−==
 

 
 
Question 8 
 
Answer: B 
 
Explanation:  
 
10000 × 1− 0.048( )10 = $6114.62 
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Question 9 
 
Answer: D 
 
Explanation:  
 

)1(
2100
+

×=
n

n
Pt

Ire  42114992480 =−×=I , P =1499, t = 2, n = 24 

)124(
242

21499
421100

+
×

×
×

×
=er = 26.96% 



2009 FURTHER MATHEMATICS EXAM 1 

 TSSM 2009                                                                                                                        Page 17 of 22 

Module 5: Network and Decision Mathematics 
 
Question 1 
 
Answer: D 
 
Explanation:  
 
1 vertex has four edges, 2 vertices have two edges  
= 3 vertices have an even degree 
 
Question 2  
 
Answer: B 
 
Explanation:   
 
10 edges 
 
 
 
 
 
Question 3 
 
Answer: C 
 
Explanation:  
 
v − e + f = 2 
v − e + 5 = 2
v − e = −3

 

3− 6 = −3  
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Question 4 
 
Answer: A 
 
Explanation:  
 
The graph has a Hamilton circuit running around the outside (dotted lines), but there 
is no Euler circuit as there are 2 even degree vertices. 

 
Question 5  
 
Answer: C 
 
Explanation:  
Minimum spanning tree shown below, 6 is not present 
 

 
 
Question 6  
 
Answer: E 
 
Explanation:  
 
The flow is going from left to right therefore the flow of 10 going right to left is not 
counted. 

    1 
 
                3                                  5                                 
 

9 
2 

                                                        7   
         
          4 
      11 
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Question 7  
 
Answer: D 
 
Explanation:  
 
A minimum spanning tree best denotes the minimum length needed to cover a 
network. Therefore, the correct option is the minimum length of cable to connect 
computers. 
 
Question 8 
 
Answer: E  
 
Explanation:  
 
A and B can both start at the same time, the critical path is A, C, D, F, H which takes 
17 hours not 18 hours 
 
Question 9 
 
Answer: B 
 
Explanation:  
 
Reducing D by 2 hours will reduce A, C, D, F, H by 2 hours to 15 hours; however, the 
path B, E, G, H will take 16 hours and become the new critical path.
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Module 6: Matrices 
 
Question 1 
 
Answer: C 
 
Explanation:  
 

















−
−
−

+
















−
−
−

310
132
221

322
113
022

= =
















+−−++
++−−+
++−−+

331202
113123
202212

















012
221
201

 

 
Question 2  
 
Answer: C 
 
Explanation:  
 
The number of columns in matrix A does not equal the number of rows in matrix C. 
 
Question 3 
 
Answer: E 
 
Explanation:  
 

A = 







12
32

and B = 






 −
41
23

  

2A - B= 






 −
−








××
××

41
23

1222
3222

 

= 






 −
−








41
23

24
64

 

= 







−−
−−−
4214
2634

 

= 







− 23
81
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Question 4 
 
Answer: B 
 
Explanation:  
 

A = 














 −

212
320
322

  XA = 







122
623

  X = ? 

Number of rows of X = number of  rows of XA = 2 
Number of columns of X = number of rows of A = 3 
 
Question 5  
 
Answer: A 
 
Explanation:  
 

823 =+ yx   and   8.731 =+ yx  give a matrix equation as follows: 









=
















8.7

8
31
23

y
x

  

 
Question 6  
 
Answer: D 
 
Explanation:  
 
Numbers expressed as decimals because they are percentages. 

• 80% campers (C) will camp (C) next holiday 
• 20% campers (C) will hotel (H) next holiday 
• 5% hotel patrons (H) will camp (C) next holiday 
• 95% hotel patrons (H) will book hotel (H) next holiday 

 
      C  H 

Starting with Campers 
H
C









2.0
8.0

 

 
      C  H 

Then with Hotel patrons 
C
H 








95.0
05.0

  ∴ 







95.02.0
05.08.0
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Question 7  
 
Answer: A 
 
Explanation:  
 









=








×+××+××+×
×+××+××+×

=

















=

603618
6925.4023

502.1600302.1350152.1200
5006015.13003515.11502015.1

503015
603520

2.10
015.1

MP
 

 
Question 8 
 
Answer: D 
 
Explanation:  
 

=



















×+××+××+××+×
×+××+××+××+×
×+××+××+××+×
×+××+××+××+×

62.014.082.014.012.024.032.014.0
12.044.032.034.022.024.012.094.0
32.014.012.084.032.034.022.014.0
12.034.022.014.062.044.032.024.0



















6.1211
8.18.12.18.3

14.38.18.0
4.18.08.24.1

 

 
Question 9 
 
Answer: C 
 
Explanation:  
 

=















==

800
1500

8.03.0
2.07.0 3

0
3

3 PTP 







1307
993

 

 


