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Core: Data analysis

Question 1 

	a.
There are 25 values.  The median is the 13th value i.e. 11 minutes.
(1 mark) 


	b.
Range = Largest value – lowest value = 38 – 5 = 33 minutes
(1 mark) 


	c.
Median for Good Smile is 11
Lower quartile =  (5 + 7) ÷ 2 = 6
Upper quartile = (21 + 21) ÷ 2 = 21
Interquartile range = 21 – 6 = 15 minutes
(1 mark) 


	d.
1.5 × IQR = 1.5 × 15 = 22.5
UQ + 22.5 = 21 + 22.5 = 43.5
44 > 43.5
44 is an outlier.
(1 mark)


	e.
Mean = 19.68

(5 + 7 + 7 + 9 + 9 + 9 + 12 + 13 + 14 + 14 + 16 + 18 + 21 + 22 + 22 + 23 + 28 + 30 + 32 + 32 +33 +35 + 37 + 38 + x) ÷ 25 =19.8
Use solve on calculator to get x = 9   
(1 mark)


	f.
Use calculator.
Mean = 15.0
SD = 11.3
(1 mark)


	g.
Spread can be measured with range, interquartile range and standard deviation.  The Good Smile surgery has a larger standard deviation and range (11.3 and 41 respectively) than the White Teeth surgery (10.7 and 33 respectively).  Hence, the Good Smile has the greater spread.  However, The White Teeth surgery has a larger interquartile range (22) than the Good Smile, which has an interquartile range of 15.  This means that the White Teeth surgery has a larger spread for the central 50 % of times than does the Good Smile. 
(2 marks)




Core: Data analysis
									
Question 2 

	a. 
Use calculator to get Number of Cavities = 5.7 + – 0.5 × Number of flosses.

 (1 mark)


	b.
The value of Pearson’s correlation coefficient, r, is  - 0.7, which means there is a moderate negative relationship between number of flosses and number of cavities. 
(1 mark)


	c.
The coefficient of determination, r2, is 0.49.
The data indicates that on average 49% of the variation in the number of cavities can be explained by the variation in the number of flosses.
(3 marks)


	d.
A gradient of -0.5 indicates that when the number of flosses increases by 1 then the number of cavities decreases by 0.5, or better, when the number of flosses increases by 2 per week, then the number of annual cavities decreases by 1. 
(1 mark)




e.

	
	Gender

	Flossing
	Female
	Male

	Sufficient

	
 
	


	Insufficient
	

	




(1 mark)

Module 1: Number patterns and applications
Question 1

	a. 
This is a geometric sequence where each term is 3 times the previous term.  At the end of 2014 there will be 
270 × 3 = 810 stamps.
(1 mark)
 
	b. 
Number in collection at end of 2014 = 810.
Number in collection at end of 2015 = 810 × 3 = 2430
Number bought in 2015 = 2430 – 810 = 1620.

(1 mark)

	c.

 




(1 mark)
	d.
At the beginning of 2016 she will have the same number of stamps as at the end of 2015 = 2430.          
 (1 mark)

Number of stamps remaining after n years
 = 2430 × (0.4)n 
Use this equation in calculator to find that after 4 years it is 62.208 but after 5 years it is less than 50 being only 24.88.
Hence the answer is 5 years.   
(1 mark)




Question 2
	
	a. 
This is an arithmetic sequence.

 

(1 mark)
	b.



 (1 mark)











Module 1: Number patterns and applications

Question 3

	a.
The number of stamps that Alex buys each year is 10, 15, 20 25.
This is an arithmetic sequence.
Hence, the number of stamps bought in 2015 is 30, so the number of stamps that Alex has at the beginning of 2016 is 100 + 30 = 130  

(1 mark)

	b.
The number of stamps that Alex buys each year is 10, 15, 20 25.
This is an arithmetic sequence.

 

(1 mark)


	c.
Number of stamps in collection at beginning of 2020 = 30 +(10 + 15 + 20 +….)
30 + sum of an arithmetic sequence with

 




Module 1: Number patterns and applications

Question 4

	a.

 

(2 marks)

	b.

   

(1 mark)
   

	c.

 

(1 mark)

	d.

Put formula  into calculator and get list of values.  After 10 years the number of stamps will be 5450.
 (1 mark)



	





















Module 2: Geometry and trigonometry

Question 1

	 a.
Each side = 50.4 ÷ 6 = 8.4 km
 

(1 mark)

	b.
a = (4 × 180) ÷ 6 = 1200.


(1 mark)



Question 2

	a.
2.5 km
2 km
A
B
C
3000










(1 mark)

	b.

Acute angle ABC = 360 – 300 = 60 0







(1 mark)


	c.


                                                          

(1 mark)
	d.


 




(1 mark)


	e.

 
Bearing = 180 + 49 = 2290
(1 mark)









Module 2: Geometry and trigonometry

Question 3 
	
	a.

Height = 17.5 + radius of hemisphere
= 17.5 + 15 = 32.5 m.


(1 mark)

	b.


 

(1 mark)


	c.
65 m
32.5 m
θ








  


(1 mark)

	d.
65 m
32.5 m
θ
θ











(1 mark) 





Module 2: Geometry and trigonometry

Question 4

	a.

Radius of base =  


(1 mark)
	b.

 

(1 mark)


	c.
Ratio of volumes is 1 : 1000000
Volume of model = 19438.6 ÷ 1000000 
= 0.02 m3 
                                                         
 (1 mark)

	d.
Surface area in ratio 1 : 10000
Surface area of observatory = 3063
Surface area of model = 3063 ÷ 10000 
= 0.3 m2
(1 mark)




Module 3: Graphs and relations

Question 1

	a.
Bess started at 2 hours and finished at 8 hours, so she took 6 hours to complete the journey.
(1 mark)

	b.
Adam went 320 km and back again, so he travelled 640 km.
(1 mark)


	c.
Bess travelled 320 km home in (8 – 5.5) hours
320 km in 2.5 hours.
This is a speed of 320  ÷ 2.5 = 128 km/hr.
Adam travelled 320 km in 2 hours.
This is a speed of 320 ÷ 2 = 160 km/hr.
Adam travelled faster on the homeward journey.
(1 mark)

Adam’s speed exceeded that of Bess by
160 – 128 = 32 km/hr.
(1 mark)




	d.
They meet for the second time when Bess is on the homeward journey and Adam is still going towards his destination.
2 points on the line for the homeward journey for Bess are (5.5, 320) and (8,0).

 
2 points on the line for the forward journey for Adam when he meets Bess are (5, 160) and
 (6, 320).




Bess left home 2 hours after Adam. So they met for the second time, 3 hours 47 minutes after Bess left home.
(1 mark)



Module 3: Graphs and relations

Question 2
	
	a. 
450 + 5q dollars.	 

(1 mark)

	b.
40 entrants pay 40 × 50 = $2000
Outgoings = 450 + 5 × 40 = $650
Profit = 2000 – 650 = $1350
                                                    (1 mark)


	c. 
To break even, outgoings must equal income


   
10 entrants enable the rally to break even so would need 1 more entrant to make a profit.  Hence need 11 entrants to make a profit.
		(1 mark)
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Question 3 

	a.

 
(1 mark)




b.	(1 mark)
2
4
6
8
10
12
14
16
2
4
6
8
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c.
(1 mark)

Module 3: Graphs and relations

Question 3 

	d.
P = 300 x + 400 y
                                (1 mark)






	e.
From the graph the corner points can be seen to be
(0, 0), (0, 8), (4,6), (5,5) and (6,0)
At (0,0) P = 0
At (0,8) P = 3200
At (4,6) P = 3600
At (5,5) P = 3500
At (6,0) P = 1800 

The company should make 4 friction pumping brakes and 6 electromagnetic brakes per day.

(1 mark)


	f.
The maximum daily profit is $3600

(1 mark)



















	




Module 4: Business-related mathematics

Question 1

	a. 
Tax = 3572 + 0.325 × (78000 – 37000) = $16,897                                                        
(1 mark)
 
	b. 
New taxable income = 78,000 + 5% of 78,000
= 78,000 + 0.05 × 78,000 = $81,900.

 (1 mark) 



	c. 
Tax on $81,900
 = 17,547 + 0.37 × (81,900 – 80,000)
= $18,250
Extra tax = 18250 – 16897 = $1,353

 (1 mark) 

	d. 
x = 17547 + 0.37 × (180000 – 80000)
=$54,547
(1 mark)




Question 2
	
	a. 

 
 (1 mark)
 
	b.
Total amount paid = 3000 + 337.50 = $3337.50


              (1 mark)


	c. 
Amount to repay each month 
= 3337.50 ÷ 15 = $222.50
(1 mark)





Module 4: Business-related mathematics

Question 3 

	a. 
Amount Lucy invests each year 
= 12½% of $85,000 = $10625
3% interest on $10625 = $318.75
After one year Lucy would have 
10625 + 318.75 = $10,943.75 
= $10944 to the nearest dollar.                                                   
(1 mark)

	b.
After 2 years she will have 
10,943.75 + 3% of 10,943.75 + 1% of $85000  
= $12,122.06
= $12,122 to the nearest dollar.

(1 mark)


	c. 
After 12 years Lucy has

 
= $16,291 to the nearest dollar.
                                                             
(1 mark)
	d.
Interest earned in the first year = $318.75
Interest earned in the second year
 = 3% of 10943.75 = $328.31
Interest earned in the next 10 years 
= 16291.03 – 12122.06 = $4168.97
Total interest earned for 12 years
 = 4168.97 + 318.75 + 328.31 
= $4816.03
=$4816 to the nearest dollar. 

(1 mark)



























Module 4: Business-related mathematics
	
Question 4	

	a. 
Because of the straight line, it is a flat interest rate.  The amount in the account increases by 
4650 – 3075 = 1575.  
Rose puts $1500 into the account each year, so the interest = 1575 – 1500 = $75 

(1 mark)

	b. 

 

(1 mark)


	c.
Rose puts 1,500 into her account every year for 12 years, and she gets $75 interest every year for 11 years.
1500 × 12 + 75 × 11 = $18,825


                                                                (1 mark)

	d.
In the 9th year.
Use a calculator.  You can set up a table.
Lucy’s rule is 1500n + 75(n – 1) where n is the number of years.
Rose’s rule is 12122(1.03)n-3
At the beginning of the 9th year, Rose has $14,100 and Lucy has $14,474 so Lucy has more than Rose.
At the beginning of the 10th year, Rose has $15,675 and Lucy has $14,908 so Rose has more than Lucy.  
Hence, the value of Rose’s investment became more than that of Lucy in the 9th year. 

(1 mark)





Module 5: Networks and decision mathematics

Question 1
	
	a. 
J
K
L
M
N
















(1 mark)

	b.
James has dominance over 3 people.
Ken has dominance over 2 people.
Lara has dominance over 1 person.
Miriam has dominance over 2 people.
Nova has dominance over 1 person.
Hence, James is first and Ken and Miriam tie for second place.









(1 mark)

	c. 




	

(1 mark)

	d. 

James is now 3 + 4 = 7
Ken is now 2 + 4 = 6
Lara is now 1 + 2 = 3
Miriam is now 2 + 3 = 5
Nova is now 1 + 2 = 3
First is James
Second is Ken
Third is Miriam

 (1 mark)















Module 5: Networks and decision mathematics

Question 2

a.	Subtract the minimum number in each row from every element in that row.	
	
	
	Checking
	Repairing
	Washing
	Claying
	Waxing

	James
	25
	26
	9
	30
	0

	Ken
	19
	25
	0
	27
	0

	Lara
	0
	28
	4
	26
	4

	Miriam
	6
	0
	6
	11
	0

	Nova
	0
	10
	3
	11
	2



 (1 mark)
b.	Subtract the minimum number in each column from every element in that column.		

	
	Checking
	Repairing
	Washing
	Claying
	Waxing

	James
	25
	26
	9
	19
	0

	Ken
	19
	25
	0
	16
	0

	Lara
	0
	28
	4
	15
	4

	Miriam
	6
	0
	6
	0
	0

	Nova
	0
	10
	3
	0
	2



 (1 mark)

c.	James is the one to do waxing.  This leaves only Ken to do washing and Miriam to do repairing.  This leaves Lara to do checking and then Nova to do claying.

	Job
	Person

	Checking
	Lara

	Repairing
	Miriam

	Washing
	Ken

	Claying
	Nova

	Waxing
	James



(1 mark)

d.	Total time = 15 + 18 + 16 + 27 + 30 = 106 minutes.
(1 mark)










Module 5: Networks and decision mathematics

Question 3 

	a.





(1 mark)

	b.

Sum of vertices = 4 + 5 + 2 + 3 + 4 = 18

(1 mark)


	c.
They would have to start and finish at towns with odd vertices.  They could start at  Kensyth and finish at Mirianville or vice versa.

(1 mark)

	d.
Only one road needs to be built.
Between Kensyth and Marianville because this would give these towns even vertices.  This means that all towns would then have even vertices and so an Euler circuit would exist.
(1 mark)




Question 4 

	a.
Earliest start time for F = 12 + 28 = 40
Total time for project = 12 + 36 + 18 + 24 = 90  
Latest start time for F = 90 – 23 – 22 = 45
Slack time for F = 45 – 40 = 5 days.
(1 mark)

	b.
G reduced from 36 to 26, so reduction = 10 days.  Extra cost = 10 × 2000 = $20,000 

(1 mark)


	c.
Original cost for 90 days = $900,000
Now a new critical path AEFK, so number of days = 12 + 28 + 22 + 23 = 85 days.
Cost now = $850,000 for 85 days + 20,000 for extra workers = $870,000  
Savings = $900,000 – $870,000 = $30,000 
(1 mark)











Module 6: Matrices

Question 1

	a.
Each team does not play itself. 
(1 mark)

	b.


(1 mark)

	c.
6 games were played.  There are 16 elements in the matrix.  Each team did not play itself 
so 16 – 4 = 12, and then these 12 elements represent one team winning and one team against it losing, so there are half of 12 = 6 games.
(1 mark)

	d.
The number of points scored by each team in the first half of the season.

(1 mark)
	

	e.


+


=


(1 mark)

	f.
The overall winner for the season was Bass with a total of 16 points. (8 + 4 + 4 + 0)


(1 mark)











Module 6: Matrices

Question 2   

	a.


 

                                                               (1 mark)
	b.


 

        

                                                               (1 mark)                                                       

	c.

Y is a 2  1 matrix.

                                                              (1 mark)
	d.




                                                              (1 mark)


	e.

Total Profit = 27,110 + 25,560 + 35,520 = $88,190
             
                                                                                     (1 mark)




















Module 6: Matrices

Question 3

	a. 



Dallyworth
Loscano
15%
5%
80%
20%
10%
70%
Foley
15%
15%
70%



	















(1 mark)


	b. 

 

The number expected to shop at Foley in 2014  = 38,950                                                   (1 mark)


	c. 

 

The number expected to shop at Loscano in 2016  = 44572                                                 (1 mark)






Module 6: Matrices

Question 3 (continued)

	d. 

 

In the long term, expect 34,333 to shop at Dallyworth.                                                       (1 mark)
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This is a geometric sequence.
a = 30,r = 3,n = 10
tn = ar



n−1



t10 = 30 × 39 = 590490










This is a geometric sequence.

a

=

30,

r

=

3,

n

=

10

t

n

=

ar

n-

1

t

10

=

30

´

3

9

=

590490
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a = 270,d = 500,n = 8
tn = a + (n −1)× d
t8 = 270 + (8 −1)× 500 = 3770










a=270,d=500,n=8

t

n

=

a

+

(

n

-

1)

´

d

t

8

=

270

+

(8

-

1)

´

500

=

3770
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This is an arithmetic sequence.
tn = a + n −1( )d
4190 = 270 + 8 −1( )× d = 560










This is an arithmetic sequence.

t

n

=

a

+

n

-

1

( )

d

4190

=

270

+

8

-

1

( )

´

d

=

560
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a = 10,d = 5,n = 10
tn = a + (n −1)× d
tn = 10 + (10 −1)× 5 = 55.










a=10,d=5,n=10

t

n

=

a

+

(

n

-

1)

´

d

t
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+
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-
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´
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=
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a = 10,d = 5,n = 9



Sn =
n
2



(2a + (n −1)× d)                         ( 1 mark)



30 + 9
2
× (2 ×10 + (9 −1)× 5) = 300       ( 1 mark)










a=10,d=5,n=9

S

n

=

n

2

(2

a

+

(

n

-

1)

´

d

)                         ( 1 mark)

30

+

9

2

´

(2

´

10

+

(9

-

1)

´

5)

=

300       ( 1 mark)
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tn = ar
n



tn = 2100(1.15)5



Hence, in the given equation,
p = 1.15
q = 4










t

n

=

ar

n

t

n

=

2100(1.15)

5

Hence, in the given equation,

p
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1.15

q

=

4
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An = 1.15An−1 −150     A1 = 2100
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An = 1.15An−1 −150     
At the end of 1 year she will have
A2 = 1.15 × 2100 −150 = 2265
At the end of 2 years she will have
A3 = 1.15 × 2265 −150 = 2455
At the end of 3 years she will have
A4 = 1.15 × 2455 −150 = 2673










A

n

=1.15A
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-150     

At the end of 1 year she will have
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Area of park = 1
2
acsinB



= 1
2
× 2 × 2.5 × sin600



= 2.17 km2
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AC 2 = 22 + 2.52 − 2 × 2 × 2.5cos600



AC = 22 + 2.52 − 2 × 2 × 2.5cos600 = 2.29 km










AC

2=

2

2+

2.5

2-

2

´

2

´

2.5cos60

0

AC

=

2

2

+

2.5

2

-

2

´

2

´

2.5cos60

0

=

2.29 km


oleObject15.bin

image17.emf



2.29
sin600



= 2
sina



a = 490
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SA = 2 ×π ×15 ×17.5 + 1
2
× 4 ×π ×152 = 3063 m2
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θ = tan−1 32.5
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tan 150( ) = 32.5
x



x = 121.3
Distance from A = 121.3+ 65 = 186 m to the nearest metre.
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V = π ×152 ×17.5 + 1
2
× 4



3
×π ×153



V = 19438.6 m3
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m = 0 − 320
8 − 5.5



= −128



D = mt + c
D = −128t + c
When t  = 8, D = 0
0 = −128 × 8 + c
c = 1024
D = −128t +1024
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m = 320 −160
6 − 5



= 160



D = mt + c
D = 160t + c
When t  = 5, D = 160
160 = 160 × 5 + c
c = −640
D = 160t − 640
When they meet
160t − 640 = −128t +1024          (1 mark)
t = 5.7777 hours
 0.777 × 60 = 47 minutes
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