2014 Further Mathematics Trial Examination 1 Suggested Solutions	Page 13
2014
VCE
Further Mathematics
Trial Examination 1
Suggested Answers


[image: Description: logo]

	Kilbaha Multimedia Publishing
PO Box 2227 
Kew Vic 3101  
Australia
	Tel: (03) 9018 5376		
Fax: (03) 9817 4334		
kilbaha@gmail.com
http://kilbaha.com.au




IMPORTANT COPYRIGHT NOTICE
	
· This material is copyright. Subject to statutory exception and to the provisions of the relevant collective licensing agreements, no reproduction of any part may take place without the written permission of Kilbaha Multimedia Publishing.
· The contents of this work are copyrighted. Unauthorised copying of any part of this work is illegal and detrimental to the interests of the author. 
· For authorised copying within Australia please check that your institution has a licence from http://copyright.com.au. This permits the copying of small parts of the material, in limited quantities, within the conditions set out in the licence.

Reproduction and communication for educational purposes The Australian Copyright Act 1968 (the Act) allows a maximum of one chapter or 10% of the pages of this work, to be reproduced and/or communicated by any educational institution for its educational purposes provided that educational institution (or the body that administers it) has given a remuneration notice to Copyright Agency Limited (CAL) under the Act.

For details of the CAL licence for educational institutions contact 
CAL, Level 15, 233 Castlereagh Street, Sydney, NSW, 2000 
Tel: (02) 9394 7600 
Fax: (02) 9394 7601
Email: info@copyright.com.au

· All of these pages must be counted in Copyright Agency Limited (CAL) surveys

· This file must not be uploaded to the Internet. 


These suggested answers have no official status. 

While every care has been taken, no guarantee is given that these answers are free from error. Please contact us if you believe you have found an error.


CAUTION NEEDED!
All Web Links when created linked to appropriate Web Sites. Teachers and parents must always check links before using them with students to ensure that students are protected from unsuitable Web Content. Kilbaha Multimedia Publishing is not responsible for links that have been changed in this document or links that have been redirected.

 Kilbaha Multimedia Publishing		http://kilbaha.com.au
This page must be counted in surveys by Copyright Agency Limited (CAL)
http://copyright.com.au
Core: Data analysis


	Question 1 C
At least 8 means 8 or more than 8.
This is 5 + 3 + 1 + 1 = 10
10 ÷ 18 × 100 = 56%

	Question 2   A
Median = 8
LQ = 7
UQ = 9
Interquartile range = 9 – 7 = 2


	Question 3 E
He predicts fine when it is fine 204 times.
He predicts rain when it does rain 93 times.
He is correct 204 + 93 = 297 times.
Percentage correct = 297 ÷ 365 × 100 = 81%




	Question 4 D
500 is one standard deviation greater than the mean.
68% lie within ± 1 standard deviation of the mean.  This means that 16% are greater than 500.
So 100 – 16 = 84% would have less than 500.

	Question 5   E
494 is 2 standard deviations less than the mean.  
95% lie within ± 2 standard deviations of the mean.  This means 2.5% on either side lie outside this area.  So, 2.5% of 2000 are less than 494.
2.5 ÷ 100 × 2000 = 50

	Question 6   B
When every mark increases by 10, then the mean will increase by 10 but the spread of the marks will remain unchanged.  Hence, the standard deviation will remain unchanged.

	Question 7   D
The median is 3.5, so 50% are more than the median.  Hence, A is true.
The range is 10 – 1 = 9 and so is more than 7.  Hence, B is true.
 25% are represented by each of the whiskers, so C is true.
the data distribution with the longer whisker on the right hand side and the mean more to the left of centre is positively skewed, so E is true.
IQR = 5 – 2.5 = 2.5
1.5 × 2.5 = 3.75
5 + 3.75 = 8.75.  Largest number is 10, so there is an outlier.  Hence, D is false. 

	













Core: Data analysis
	
Question 8   D
22
23
24
25
26
27
28
29
30
160
165
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175
180
185
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Length of forearm (cm)
Height (cm)
X
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The lower and upper median points are (23, 165) and (29, 185) respectively.

 

	Question 9   A

 

	Question 10   C
There is an upward trend each year.  The pattern is seasonal since the sales figures go down between the first and second quarters, up between the second and third quarters, down between the third and fourth quarters and up between the fourth and first quarter.


	


Core: Data analysis

	Question 11   E
Seasonal Index for 2nd quarter is
4 – (0.92 + 1.2 + 0.96) = 0.92

 

	Question 12   B
Mean for July, August, September and October 
=  (325 + 344 + 450 + 510)  ÷ 4 = 407.25
Mean for August, September, October and November =  (344 + 450 + 510 + 525)  ÷ 4 
= 457.25
4 month moving mean for September 
= (407.25 + 457.25) ÷ 2 = 432.25

	Question 13   C
 
2020 is the 16th year from the beginning of recording.
Number of Australian births in 2020 
 = 5927  × 16 + 261534 = 356,366 

	




































Module 1 Number patterns 

	Question 1   D
This is a geometric sequence with a = 1, r = -3.
 
	Question 2   B
The terms are 8, -4, 2, -1, ½.
These are the terms of a Geometric sequence with a common ratio of -½.


	Question 3   E
 



	Question 4   D
 


	Question 5 A

 

	Question 6   A
The graph is not linear so not C, D or E.
The graph for B would be increasing, whereas the graph for A would be decreasing. Each value is multiplied by ½ to get the next value. 






















Module 1 Number patterns

	Question 7   C

 




	Question 8   C
There are 9 lots of 20 minutes from midday to 3:00 pm.  This is a geometric sequence with 
 


	Question 9 E
  
Amount to be saved = 50 – 6.30 = $43.70
1.20 + 2.80 + 4.40 +….
Arithmetic sequence
 

This means that 8 weeks are necessary to have the required money.






Module 2 Geometry and trigonometry

	Question 1   A
A
B
C
D
2.5
3.5
4.8
X




BX = 4.8 – 3.5 = 1.3
AX = 2.5
 

	Question 2 B



	Question 3   D

 


	Question 4   C
Triangles ADE and ABC are similar, AAA.



	Question 5 B

 
 
12 cm
12 cm 
A
C
8.49
20
V
X
C



	


Module 2 Geometry and trigonometry

	Question 6 D
A
B
C
D
340




Triangle ADC is isosceles. So ACD = 340
DAC = 1120 (angles in triangle add to 1800)
BAC = 680 (angles in straight line add to 1800)
Triangle ABC is isosceles. So BCA = 680
ABC = 440 (angles in triangle add to 1800)


	Question 7 C
Base of cube







Let side of cube = x
Diagonal of base = 
5
√2 x
x







 


	Question 8 E
ACD = 1480 (angle in straight line).
CAD = 60 (sum of angles in triangle).
 






	Question 9 B
900

A
B
C
6 km
280








ABC = 1180 (right angle plus 28).2.7


 













Module 3 Graphs and relations

	Question 1 E


Equation of line is  

 
(3,0)






	Question 2 E
Parallel lines have the same gradient

 

	Question 3 D
Gradient of P = 30  ÷ 2 = 15 km/hr.
Gradient of Q = 40  ÷ approximately 2, 
which is about 20 km/hr.
Gradient of R = 50  ÷ approximately 2, 
which is about 20 km/hr.
Gradient of S = 20  ÷ about ¼,
which is about 80 km/hr.
Gradient of T = 30  ÷ approximately 2.5 
= 12 km/hr.



	Question 4 A


 
Or use calculator to solve.

	Question 5 B
The hot tap is fully on then the cold tap is partially on.  This means the graph has a steeper gradient for the hot tap, so not A, C or E.
When the cold tap is turned off the bath water remains at the same level until the child is put in the bath.  When this happens the bath water will rise and stay at a constant level.  So not D.  The level of the water then decreases to zero when the bath is emptied.

	Question 6 A

 




Module 3 Graphs and relations

	Question 7 C
Let time to travel through city = t hours.

 

	Question 8 A
The maximum value of Z = 2x-y occurs when x is as large as possible and y which has to be taken away is as small as possible.  P has one of the largest x values and one of the smallest y values.

	Question 9 D
When x is greater than 100, the cost will be $20 for the first 100 and then $0.15 for the number over 100.  That is for (x – 100)  




Module 4 Business-related mathematics 

	Question 1   E
110% = 22.55
1% = 22.55  ÷ 110
100% = 22.55 ÷ 110 × 100 = $20.50
	Question 2 D

 


	Question 3 D

 

	Question 4   B

 



	Question 5   B

 






	Question 6   B

 

	Question 7   C

 




	Question 8 A

 






Module 4 Business-related mathematics

	Question 9   E
Use TVM solver


Hence, A is not true.






The amount paid off the mortgage consists of principal and interest.  As time goes by there is less interest to pay so more comes off the principal with each payment.  Hence, D is not true.
	Use TVM solver


Hence, B is not true.







Use TVM solver



This means that the mortgage has been reduced by 
450,000 – 445,041.56 
= $4958.44 which is less than $5000.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
	Use TVM solver


This means that the time to pay off the loan has been reduced by 300 – 252.586 = 47.4 months.  This is more than 3 years.
Hence, C is not true. 


	


Module 5 Networks and decision mathematics

	Question 1   B
A tree with n vertices has (n – 1) edges.
This tree with 10 vertices has 9 edges.
 
	Question 2   C
V = 5
E = 9
V + F = E + 2
5 + F = 9 + 2
F = 6



	Question 3   E
This is not a complete graph because a complete graph has edges connecting all pairs of vertices, so not A.
This is not a connected graph because a connected graph has an edge between each pair of vertices, so not B.
This is not a simple graph because a simple graph has no loops or multiple edges, so not C.
The degree of the vertices is 
A = 1, B = 3, C = 3, D = 3, E = 2, F = 0
Sum of vertices = 1 + 3 + 3 + 3 + 2 = 12

	Question 4   D
Because there are 2 odd vertices, there is not an Eulerian circuit, but there is an Eulerian path.  Starting at the central vertex, it is possible to visit every vertex once, and end up at the central vertex.  This is a Hamiltonian circuit.

	Question 5   A
4
1
2
3
4
3







Distance to collect everyone 
= 4 + 1 + 2 + 3 + 4 + 3 = 17 km

	Question 6   A
For the second row, first column, there is 0 road from B to A, so not answer D or E.
For the second row, second column, there is 1 road from B to B, so not answer B or C.




 




Module 5 Networks and decision mathematics

	Question 7 D
Anna learns drums, guitar and cello.
Bill learns drums and violin.
Colin learns drums, guitar and violin.
Dana learns violin and cello.

Dana learns 2 instruments and so does Bill, hence, A is not true.
Bill and Dana do not learn the guitar, hence, B is not true.
2 people learnt the guitar and 3 people learnt the violin, so C is not true.
Anna did not learn more instruments than Colin, so E is not true.
D is true because Anna did not learn the violin, but Bill and Colin and Dana did. 

	Question 8   A
The critical path is the longest path.
AF = 10
BE = 12
BDG = 15
BDG is the longest path to the central point.
JK = 13
I = 3
HM=12
So the longest path is BDGJK


	Question 9 D
The whole project takes 4 + 5 + 6 + 10 + 3 = 28 days. 
I could start as soon as B, D and G are completed. 
[bookmark: _GoBack]So, the earliest time for I is 4 + 5 + 6 = 15 days.









Module 6 Matrices

	Question 1   A
Use calculator or



	Question 2   C
Can only get the inverse of a square matrix, so not A or B.  
The determinant cannot equal 0 if there is an inverse. The determinant for D is -6 + 6 = 0.
The determinant for E is 16 - 16  = 0.
Only C, which is the identity matrix has an inverse which is also the identity matrix.

	Question 3   D
Not A, because from R to P is 0.05.
Not B, because from Q to P is 0.15.
Not C, because from P to Q is 0.05.
Not E, because from P to R is 0.1.






	Question 4   D

 


	Question 5 E


 

	











Module 6 Matrices
	
	Question 6   B
 


Sum of elements in second row = 0 + 4 = 4
	Question 7   C
A + D is of order m × n
(A + D) × (A + D) would be m × n times m × n, which cannot be done because the number of columns of the first matrix does not equal the number of rows of the second matrix, so not A.
BE is of order m × n.  BE – 4A is of order m × n,
but as has been said you cannot multiply an 
m × n by an m × n.  So not B.
CB is of order n × p which cannot be added to A which is of order m × n.  So not D.
EC is of order p × m. ECB is of order p × p. This is a different order from that of E, so cannot be added to it.  So not E.
A – D is of order m × n
(A – D) × C is of order m × m
So (A – D) × C can be multiplied any number of times, always giving an m × m matrix. 



	
	Question 8 A
Let x be the cost of the pants, y be the cost of the shirt and z be the cost of the socks.

 

	Question 9 C

Not D or E since their matrices cannot be multiplied.  When the matrices in A, B and C are multiplied, we get a matrix of order 3 × 2.  The first column gives the total purchase price for each of the outlets, and the second column gives the total sales for each of the outlets on that day.  The profit for each outlet could be found by taking their total purchase price away from their total sale price.  H&Q is the second named outlet and so would be in the second row.  Hence, 
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Gradient = 185 −165
29 − 23



= 3.3
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m = 12 − 6
2 −1



= 6



P = 6 × 1
V
+ c



When 1
V



= 1,P = 6



6 = 6 + c
c = 0



P = 6 × 1
V



PV = 6
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Deseasonalised figure = Actual figure
Seasonal Index



= 200000
0.92



= 217391.30










Deseasonalised figure =

Actual figure

Seasonal Index

=

200000
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217391.30
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tn = ar
n−1



t8 = 1× (−3)
7 = −2187










t

n

=

ar

n-

1

t

8
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2187
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S∞ = a
1− r



24 = 6
1− r



 Use solve on calculator to get



r = 3
4










S

¥

=

a

1

-

r

24

=

6

1

-

r

 Use solve on calculator to get

r

=

3

4
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This is the sum of an arithmetic sequence.
a = 30000
d = 1500
n = 10



Sn =
10
2



(2 × 30000 + (10 −1)×1500) = $367500










This is the sum of an arithmetic sequence.

a

=

30000

d

=

1500

n

=

10

S

n

=

10

2

(2

´

30000

+

(10

-

1)

´

1500)

=

$367500
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t8 = t7 − 3= 36
t7 = 39
t7 = t6 − 3= 39
t6 = 42
t6 = t5 − 3= 42
t5 = 45
The numbers are increasing by 3 so
t4 = 48,  t3 = 51,  t2 = 54,  t1 = 57
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=
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t

5

=
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The numbers are increasing by 3 so

t

4

=

48, 

t
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51, 

t
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54, 

t
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tn = a + (n −1)d
tn = 22 + (n −1)(−7)
tn = 29 − 7n










t

n

=a+(n-1)d

t

n

=

22

+

(

n

-

1)(

-

7)

t

n

=

29

-

7

n
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a = 10000
r = 1.045
n = 9
tn = ar



n−1



t9 = 10000 ×1.045
9 = 14861










a=10000

r

=

1.045

n

=

9

t

n

=

ar

n-

1

t

9

=

10000

´

1.045

9=

14861
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a = 1.20
d = 1.60
Sn = 43.70



43.70 = n
2



(2 ×1.20 + (n −1)×1.60)



Use calculator to solve.
n = 7.1










a=1.20

d

=

1.60

S

n

=

43.70

43.70

=

n

2

(2

´

1.20

+

(

n

-

1)

´

1.60)

Use calculator to solve.

n

=

7.1
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AB2 = 2.52 +1.32



AB = 2.52 +1.32 = 2.8










AB

2=

2.5

2+

1.3

2

AB

=

2.5

2

+

1.3

2

=

2.8
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P = 7.26 + 5.04 + 3.16 = 15.46



S = 1
2
×15.46 = 7.73



(7.73− 3.16) = 4.57
(7.73− 5.04) = 2.69
(7.73− 7.26) = 0.47



A = 7.73× 4.57 × 2.69 × 0.47
A = 6.7 cm2










P=7.26+5.04+3.16=15.46

S

=

1

2

´
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-

3.16)

=

4.57

(7.73
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0.47

A
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A
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6.7 cm

2
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tan 32 = AD
12



AD = 7.498



sin 40 = 7.498
AC



AC = 11.7 cm










 

tan32



=

AD

12

AD

=

7.498

sin40
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AC

AC

=

11.7 cm
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AE = 28 −12 = 16
16
28



= 12
12 + BD



BD = 9 cm










AE=28-12=16

16

28

=

12

12

+

BD

BD

=

9 cm
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AC = 122 +122 = 16.97
1
2
×16.97 = 8.49
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´
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VX = 202 − 8.492 = 18.1



Volume = 1
3
×12 ×12 ×18.1= 869 cm3
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x2 + x2 = 2x
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x
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2
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2x2 + x2 = 25
x = 2.9
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40
sin60 = AC



sin260



AC = 167.75
In triangle ABC



sin 320 = AB
167.75



AB = 89 m










40

sin6
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=

AC

sin26

0

AC

=
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In triangle 

ABC

sin32
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AC 2 = 62 + 2.72 − 2 × 6 × 2.7cos(118)



AC = 62 + 2.72 − 2 × 6 × 2.7cos(118)
AC = 7.6 km
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y = mx + c










y=mx+c
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m = 16 − 8
7 − 5



= 4



y = 4x + c
8 = 4 × 5 + c
c = −12
y = 4x −12
0 = 4x −12
x = 3
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For A
y = −3x + 8 and y = 3x + 8 gradients are -3 and 3
For B



2y + 3x = 6 and 4y = 20 − 3x gradients are - 3
2



 and - 3
4



For C



4x + 2y = 2 and 3x − 5y = 10 gradients are -2 and 3
5



For D



5y − 2x = 8 and 2y = 6 − 3x gradients are 2
5



 and - 3
2



For E



2y + 3x = 6 and 4y = 20 − 3x gradients are 3
2



 and 3
2
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−4x + 3y = 12
15x − 3y = 21
By addition, 11x = 33
x = 3
−12 + 3y = 12
y = 8
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The straight line has a gradient of 4 − 0
2 − 0



= 2



Equation of line is y = 2 × 1
x2 = 2



x2










The straight line has a gradient of 

4
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0

2

-

0

=

2

Equation of line is 

y

=

2

´

1

x

2

=

2

x

2


oleObject10.bin

image35.emf



50t + 90(4 − t) = 250



t = 11
4
= 2 3



4
 hours.



t  = 2 hours 45 minutes.










50t+90(4-t)=250
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=

11

4
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2
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 = 2 hours 45 minutes.
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I = PRT
100



195 = 6500 × R × 0.5
100



R = 6%
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A = P(1+ r
100



)n



A = 48000 × (1+ 4.5
100



)5



A = 59816.73
I = 59816.73− 48000 = $11,816.73
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5% of A = 8000
5



100
× A = 8000



A = $160,000
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BV = 35000 1− 12
100



⎛
⎝⎜



⎞
⎠⎟
6



= $16254
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Total amount paid = 600 + 36 ×170 = 6720
Interest paid = 6720 − 4800 = 1920



I = PRT
100



1920 = (4800 − 600)× R × 3
100



R = 15.2%
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Effective interest rate = flat rate interest × 2n
n +1



18.4 = r × 2 × 24
24 +1



r = 9.6%










Effective interest rate = flat rate interest 

´

2

n

n

+

1

18.4

=

r

´

2

´

24

24

+

1

r

=

9.6%


oleObject17.bin

image42.emf



Unit cost = 200,000 − 40,000
1,000,000



= 0.16



Total production over 5 years = 400,000
Depreciationin these 5 years = 400000 × 0.16
= 64,000
Book Value at end of 5 years =
 200,000 − 64,000 = $136,000
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N = 300
PV = 450,000
PMT = −3800
FV = 0
P /Y = 12
C /Y = 12
This gives I = 9.08
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N = 60
I = 9.0765
PV = 450,000
PMT = −3800
P /Y = 12
C /Y = 12
This gives FV = 420,049.68
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N = 12
I = 9.0765
PV = 450,000
PMT = −3800
P /Y = 12
C /Y = 12
This gives FV = 445,041.56
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I = 9.0765
PV = 450,000
PMT = −4000
FV = 0
P /Y = 12
C /Y = 12
This gives N = 252.586
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