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MULTIPLE-CHOICE QUESTION BOOK

Structure of book

	Section
	Number of
 questions
	Number of questions 
to be answered
	Number of modules
	Number of modules to be answered
	Number of marks

	A
	13
	13
	
	
	13

	B
	54
	27
	6
	3
	27

	
	Total 40



· Students are permitted to bring into the exam room: pens, pencils, highlighters, erasers, sharpeners, rulers, one bound reference, one approved graphics calculator or approved CAS calculator or CAS software and, if desired, one scientific calculator.  Calculator memory DOES NOT need to be cleared.
· Students are NOT permitted to bring into the examination room: blank sheets of paper and/or white out liquid/tape.

Materials supplied
· Question book of 51 pages.
· Answer sheet for multiple-choice questions.
· There is a sheet of miscellaneous formula supplied.
· Working space is provided throughout the book.

Instructions
· Detach the formula sheet from the book during reading time.
· Check that your name and student number as printed on your answer sheet for multiple- 
      choice questions are correct, and sign your name in the space provided to verify this.    
· Unless otherwise indicated, the diagrams in this book are not drawn to scale.

At the end of the examination
· You may keep this question book.

Students are NOT permitted to bring mobile phones and/or any other unauthorised electronic devices into the examination room. 
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STUDENT 	______________________________________________________
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· Write your name in the space provided above.

· Write your student number in the space provided above. Sign your name.

· Use a PENCIL for ALL entries.
       If you make a mistake, ERASE it - DO NOT cross it out.

· Marks will NOT be deducted for incorrect answers.

· NO MARK will be given if more than ONE answer is completed for any question.

· All answers must be completed like THIS example.
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Directions to students

Detach this formula sheet during reading time.

This formula sheet is provided for your reference.


FURMATH EX 1&2					2
Further Mathematics Formulas
Core: Data analysis


standardised score:			

least squares line:			
residual value:			residual value = actual value – predicted value


seasonal index:			

Module 1: Number patterns


arithmetic series:						

geometric series:			


infinite geometric series:		

Module 2: Geometry and trigonometry

area of a triangle:			


Heron’s formula:				


circumference of a circle:		


area of a circle:			


volume of a sphere:				

surface area of a sphere:			


volume of a cone:			

volume of a cylinder:		

volume of a prism:			area of base  height

volume of a pyramid:		area of base  height
FURMATH EX 1&2					3


Pythagoras’ theorem:			


sine rule:				


cosine rule:				

Module 3: Graphs and relations

Straight line graphs


gradient (slope):			


equation:						

						
Module 4: Business-related mathematics

simple interest:			


compound interest:			


hire purchase:			effective rate of interest  


annuities:				

Module 5: Networks and decision mathematics


Euler’s formula:			


Module 6: Matrices


determinant of a 2  2 matrix:	



inverse of a 2  2 matrix:		

END OF FORMULA SHEET
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Core

Specific Instructions for Section A
Section A consists of 13 questions
Answer all questions in this section. 
A correct answer scores 1 mark, an incorrect answer scores 0. No mark will be given for a question if two or more letters are shaded for that question. Marks will not be deducted for incorrect answers and you should attempt every question.

Use this information to answer questions1and 2
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Number of Text Messages





The dot plot above shows the number of text messages that 18 different students sent in a day.


Question 1

The percentage of these students who sent at least 8 text messages is closest to

A.	28%

B.	44%

C.	56%

D.	72%

E.	82%







Core

Question 2

The interquartile range is

A.	2	

B.	3

C.	4

D.	6

E.	10


Question 3

A weather forecaster predicts that it will be fine or that there will be rain the next day.  Sometimes he is correct in his forecasts and sometimes he is wrong.  The following table shows the results over a year.


	
	Actual weather the next day
	

	
	Fine
	Rain
	Total

	Predicts it will be fine
	204
	41
	245

	Predicts it will rain
	27
	93
	120

	Total
	231
	134
	365



The percentage of times that the forecaster was correct in his predictions was closest to

A.	33%	

B.	37%

C.	63%

D.	67%

E.	81%









Core
Use this information to answer questions 4 and 5

Bottles of shampoo are labeled as having a net volume of 500 millilitres.  A selection of 2000 bottles of this shampoo shows the bottles to have net volumes that are normally distributed with a mean of 498 millilitres and a standard deviation of 2 millilitres.

Question 4

The percentage of bottles that would contain less than the labeled net volume is closest to

A.	16%	

B.	32%

C.	68%

D.	84% 

E.	98%


Question 5

Bottles of this shampoo that have a net volume that is less than 494 millilitres are deemed to be so much under the labeled volume that they incur a fine.  The number of bottles in the sample that incurred a fine was closest to

A.	3	

B.	6	

C.	13	

D.	25	

E.	50



Core

Question 6

In a test, which the class found too long and difficult, the teacher just added 10 marks to the scores obtained by each student.  Which one of the following statements is true?

A.	The mean and standard deviation will both remain unchanged.

B.	The mean will increase by 10 and the standard deviation will remain unchanged.	

C.	The mean and standard deviation will each increase by 10.	

D.	The mean will increase by 10 times the number of students in the class and the standard deviation will increase by √10 times the number of students in the class.	

E.	The mean will increase by 10 and the standard deviation will increase by √10.	


Core

Question 7

The box plot below shows the distance in kilometres from home to school for a class of students.
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Which one of the following statements about the above data is FALSE?


A.	50% of the students live more than 3.5 kilometres from the school.	

B.	The range is more than 7.	

C.	The percentage of students who live less than 2.5 kilometres from the school is the same as the percentage of students who live more than 5 kilometres from the school.	

D.	There are no outliers for this set of data.

E.	The data distribution is positively skewed.

Core

Question 8

22
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24
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27
28
29
30
160
165
170
175
180
185
190
Length of forearm (cm)
Height (cm)

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	








The scatter plot above gives the length of the forearm versus the height of 10 people.  The gradient of the 3-median regression line is closest to

A.	0.3	

B.	1.8

C.	2.3

D.	3.3

E.	4.2














Core

Question 9
(1,6)
(2,12)

P













 




Sara compared the pressures of a gas at different volumes, and found that the graph of her results was non-linear.  She then transformed the data to get the above graph.  An equation that models this situation is 



A.	 	


B.	 


C.	 


D.	 


E.	 












Core

Question 10
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The above time series graph shows a company’s quarterly sales figures for the years 2011 to 20013.  The data can best be described as
		 
A.	Random with increasing trend.
	
B.	Seasonal with no trend.

C.	Seasonal with increasing trend.

D.	Cyclic with increasing trend.

E.	Cyclic with no trend.



	

Core

Question 11

	Quarter

	1
	2
	3
	4

	Seasonal Index

	0.92
	
	1.2
	0.96

	Actual Sales

	$250,000
	$200,000
	$350,000
	$300,000



Using the above table, the deseasonalised sales figure for the second quarter is closest to

A.	$184000
	
B.	$192000

C.	$204000

D.	$208000

E.	$217000


Question 12

	Month
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	Jul
	Aug
	Sep
	Oct
	Nov
	Dec

	Number refrigerators sold
	690
	585
	564
	338
	429
	410
	325
	344
	450
	510
	525
	710



The Icy Cold sales company sold the above number of refrigerators in each of the months of last year.  The four-month moving mean for September was closest to

A.	407	

B.	432 

C.	439

D.	457

E.	480


Core

Question 13

The number of births in Australia for each year, from 2005 and including 2005, was recorded and the least squares regression line was found to be 

Number of Australian births = 5927  × year + 261534

The number of births in Australia in 2020 could be expected to be

A.	261,537	

B.	350,439 

C.	356,366

D.	4,190,471

E.	12,234,074

	














END OF SECTION A




Instructions for Section B

Select three modules and answer all questions within the modules selected, in pencil, on the answer sheet provided for multiple-choice questions. 
Show the modules you are answering by shading the matching boxes on your multiple-choice
answer sheet.  
Choose the response that is correct for the question. 
A correct answer scores 1 mark, an incorrect answer scores 0. 
Marks will not be deducted for incorrect answers.
No marks will be given if more than one answer is completed for any question.
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Module 1: Number patterns and applications

Before answering these questions you must shade the Number patterns box on the answer sheet for multiple-choice questions

Question 1
The eighth term in the sequence 1, -3, 9 …. is

A.	-22	

B.	22

C. 64

D. -2187

E.	2187


Question 2
1
3
1
2
3
4
5
6
7
8
-1
-3
-4
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The above graph shows the first 5 terms of a sequence.
The sequence could be

A.	geometric with a common ratio of ½.	

B.	geometric with a common ratio of -½.

C.	geometric with a sum to infinity of 8.

D.	arithmetic with a common difference of -4.

E.	a Fibonacci related sequence whose first term is 8.

Module 1: Number patterns and applications

Question 3

If a geometric sequence with its first term equal to 6, has a sum to infinity of 24, then the common ratio is

A -¾		

B	-¼

C	½

D	¼

E	¾


Question 4

Jim earns $30000 in his first year of working.  If his salary increases by $1500 each year, how much will he have earned altogether after he has worked for 10 years? 

A.	$42000	

B.	$43500

C.	$324000	

D.	$367500

E.	$412500


















Module 1: Number patterns and applications

Question 5


A sequence is generated by the difference equation  

 

A.	57	

B.	54

C.	24

D.	21

E.	18


Question 6










The graph above could represent which one of the following difference equations?



A.	 	


B.	 


C.		


D.		


E.		

Module 1: Number patterns and applications

Question 7


The solution of the difference equation  


A.	 


B.	


C.	


D.	


E.	


Question 8

Bacteria in a culture are growing so that at the end of each 20 minutes there are 4½% more bacteria than there were at the start of the 20 minutes.  If 10000 bacteria were present at midday, the number of bacteria present at 3:00 pm would be closest to

A.	11411

B.	14221

C.	14861

D.	16815

E.	17567

Module 1: Number patterns and applications

Question 9

Martina wants to buy a bracelet for $50.  She has $$6.30 and knows that she will be able to save $1.20 next week, $2.80 the following week, $4.40 the week after that and so on in this way. How many weeks will it take for her to be able to buy the bracelet? 

A.	4	

B.	5

C.	6	

D.	7	

E.	8



		



















End of Module 1

Module 2: Geometry and trigonometry

Before answering these questions you must shade the Geometry and trigonometry box on the answer sheet for multiple-choice questions

Question 1A
B
C
D
2.5
3.5
4.8

[bookmark: mystart]









The length of AB is closest to 
  
A.	2.8	

B.	4.3

C.	5.4

D.	5.9

E. 7.9























Module 2: Geometry and trigonometry

Question 2
 
A
B
C
3.16 cm
5.04 cm
7.26 cm


   		







The area of the above triangle is closest to

A.	5.8 cm2

B.	6.7 cm2	

C.	32.4 cm2 

D.	44.7 cm2	

E.	127.5 cm2	


Question 3400
320
A
B
C
D
12 cm










The length of AC is closest to

A.	7.8 cm	

B.	8.3 cm

C.	9.8 cm

D.	11.7 cm

E.	15.8 cm


Module 2: Geometry and trigonometry

Question 4
A
12 cm
C
E
12 cm
28 cm




D


B









In the above diagram, DE is parallel to BC.  AC = 28 cm, and AD = EC = 12 cm.  The length of BD is closest to

A.	2 cm	

B.	5 cm	

C.	9 cm	

D.	16 cm	
	
E.	28 cm	

Module 2: Geometry and trigonometry

Question 5A
B
C
D
V













The above pyramid, ABCDV, has a square base of edge length 12 cm and the sloping edges 
are each 20 cm.

The volume of the pyramid is closest to

A.	508 cm3

B.	869 cm3

C.	960 cm3

D.	2607 cm3

E.	2880 cm3




Module 2: Geometry and trigonometry

Question 6

A
B
C
D
340
















In the above shape, AB = BC and AC = AD.   


A	340	

B.	360

C.	380

D.	440

E.	580




Module 2: Geometry and trigonometry

Question 7
   












The diagonal of the above cube is 5 cm.  The length of each side of the cube is closest to

A.	1.7 cm	

B.	2.1 cm

C.	2.9 cm

D.	4.2 cm

E.	4.4 cm












Module 2: Geometry and trigonometry

Question 8
A
B
C
D
320
260
40 m













The top of a building, AB, has an angle of elevation of 260 from D and 320 from C.  The distance between C and D is 40 metres.  The height of the building is closest to

A.	10 m	

B.	38 m

C.	51 m

D.	77 m

E.	89 m






















Module 2: Geometry and trigonometry

Question 9
A
B
C
6 km
2.7 km













Town B is 6 km due east of town A.  Town C is at a bearing of 0280T from B.  The distance of town C from B is 2.7 km. The distance of C from A is closest to

A.	7 km

B.	8 km

C.	9 km

D.	10 km

E.	11 km















End of Module 2





Module 3: Graphs and relations

Before answering these questions you must shade the Graphs and relations box on the 
answer sheet for multiple-choice questions

Question 1
x
y
(5,8)
(7,16)














The point where the above line crosses the x axis is

A.	(-4, 0)		

B.	(-3, 0)	

C.	(0, -3)

D.	(2, 0)	

E.	(3, 0)


Question 2

Which of the following pairs of lines are parallel to each other?


A.	 	


B.	


C.	


D.	


E.	



Module 3: Graphs and relations 

Question 3
1
3
4
5
6
7
8
9
10
10
20
30
40
50
60
Time (hours)
Distance (km)
P
Q
R
S
T
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The above graph shows Sue’s distance from the finishing point in a bike race.  The section of the graph where she was riding the fastest was


A.	P

B.	Q

C.	R

D.	S

E.	T
















Module 3: Graphs and relation 

Question 4                          


The y value of the point of intersection of the lines   


A.	8		

B.	6	

C.	3

D.	-3

E.	-8
















		














	

Module 3: Graphs and relations

Question 5
Mrs. Smith turns the hot tap fully on to prepare a bath for her child.  After a period of time she turns the hot tap off and simultaneously turns the cold tap partially on.  When the temperature of the bath water is right, she turns the cold tap off and after a short time the child is put in the bath.  The water is later emptied, after which the child gets out of the bath.  Which one of the following graphs could show this information? 

	
[image: Macintosh HD:Users:billhealy:Desktop:Screen Shot 2014-05-30 at 11.14.08 AM.png]
	
B.
[image: Macintosh HD:Users:billhealy:Desktop:Screen Shot 2014-05-30 at 11.17.44 AM.png]

	C. 

[image: Macintosh HD:Users:billhealy:Desktop:Screen Shot 2014-05-30 at 11.19.27 AM.png]
	D.
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Module 3: Graphs and relations

Question 6(2,4)
y








 





The rule connecting x and y for the above graph is


A.	 		



B.	


C.	


D.	


E.	









Module 3: Graphs and relations

Question 7

Marina’s journey from Kingston to Peterson, which is 250 kilometres away, took four hours.  For the first part of the journey she was travelling through city traffic and could only average 50 km/h, but for the second part of her journey she was able to average 90 km/hr.  The length of time Marina travelled through city traffic was closest to    

A.	1 hour 45 minutes.		

B.	2 hours 15 minutes.

C.	2 hours 45 minutes.

D.	3 hours. 

E.	3 hours 15 minutes.


T
Q
R
S
P

Question 8











The maximum value of  for the above shaded region occurs at

A.	P

B.	Q

C.	R

D.	S 

E.	T


Module 3: Graphs and relations

Question 9

Geoff Jones runs a small printing business.  He charges 20 cents per leaflet for the first 100 and then the buyer pays 5 cents less per leaflet after that.  The equation that represents this situation where C is the cost in dollars is




A.	 
	

B.	


C.	


D.	 


E.	















End of Module 3








Module 4: Business-related mathematics

Before answering these questions you must shade the Business-related mathematics box on the answer sheet for multiple-choice questions

Question 1

A game of snakes and ladders cost $22.55 including G.S.T. of 10%.  The cost of the game without the G.S.T. would be

A.	$19.45	

B.	$20.00

C.	$20.30

D.	$20.40





E.	$20.50


Question 2

Pearl borrowed $6500 at simple interest for six months.  The interest she had to pay at the end of this time was $195.  The interest rate was closest to

A.	3%

B.	4%	

C.	5%	

D.	6%



E. 	7%

Module 4: Business-related mathematics

Question 3

Brian invested $48000 for 5 years at 4.5% compound interest, compounding yearly.  The total amount of interest that he will earn in this time is closest to

A.	$886	

B.	$8, 857

C.	$9, 241

D.	$11, 817

E.	$25, 967


Question 4

Lachlan wants to set up an account, which will provide an annual scholarship of $8000 in his name in perpetuity.  The scholarship is to go to the outstanding athlete at the I Achieve School.  If the interest rate given by the bank where Lachlan deposits the money for this scholarship is 5% per annum, then the amount he needs to deposit is 

A.	$40,000

B.	$160,000

C.	$400,000

D.	$420,000

E.	$1,600,000

















Module 4: Business-related mathematics

Question 5

Diana buys a car for $35,000.  If the car is depreciated at 12% per annum using the reducing balance method, then the value of the car after 6 years is closest to

A.	$9,800		

B.	$16,254

C.	$18,746

D.	$25,200

E.	$30,800


Question 6

Alex buys a refrigerator for $4,800.  He pays a deposit of $600 and then agrees to repay the rest of the money in 36 equal instalments of $170.  The interest rate charged is closest to

A.	13%

B.	15%

C.	17%

D.	38%

E.	43%

Question 7

Janine bought a stereo on hire purchase and repaid it in equal monthly instalments over two years.  She calculated that her effective interest rate was 18.4%.  The flat interest rate that she would have been quoted would have been closest to

A.	9.2%

B.	9.5%

C.	9.6%		

D.	9.7%

E.	9.8%
	
Module 4: Business-related mathematics

Question 8

A machine to manufacture 1,000,000 metal discs was purchased for $200,000.  The output of the machine for each of the first 5 years was 80,000, 70,000, 75,000, 90,000 and 85,000.  The machine is to be sold for scrap when it reaches a book value of $40,000.  The book value at the end of the first 5 years was 

A.	$136,000

B.	$120,000

C.	$80,000		

D.	$64,000

E.	$48,000


Question 9

A home loan of $450,000 is to be fully repaid in 25 years with monthly repayments of $3,800.  The interest is to be compounded monthly.  Which one of the following statements is true?


A.	The interest rate to one decimal place is 9.8%
	
B.	After 5 years, the amount owing will be $400,049.68
	
C.	Payments of $4000 per month instead of $3,800 would reduce the time to pay off the loan by 3 years.
		
D.	The amount paid off the principal with each monthly repayment will decrease with time.

E.	After one year, the mortgage will have been reduced by less than $5000.









End of Module 4


Module 5: Networks and decision mathematics

Before answering these questions you must shade the Networks and decision mathematics box on the answer sheet for multiple-choice questions.

Question 1

If a tree has 10 vertices, then the number of edges it has is

A.	5	

B.	9

C.	10

D.	11

E.	20



Question 2












The number of faces in the above figure is

A.	4	

B.	5

C.	6

D.	8

E.	9



Module 5: Networks and decision mathematics

Question 3A
B
C
D
E
F













Which one of the following statements is true about the above graph?

A.	The sum of the vertices of the complete graph above is 10.	

B.	The sum of the vertices of the connected graph above is 13.

C.	The sum of the vertices of the simple graph above is 10.

D.	The sum of the vertices of the unconnected graph above is 13.

E.	The sum of the vertices of the unconnected graph above is 12.


Module 5: Networks and decision mathematics

Question 4










Which one of the following statements best describes the above graph?

A.	The graph has an Eulerian circuit and a Hamiltonian path.	

B.	The graph has an Eulerian circuit and a Hamiltonian circuit.

C.	The graph has neither an Eulerian circuit nor a Hamiltonian circuit.

D.	The graph has an Eulerian path and a Hamiltonian circuit.

E.	The graph has an Eulerian path and a Hamiltonian path.


Question 5
6
5
6
4
1
3
7
4
8
3
2
5
A








The above graph shows the distances in kilometres between different towns.  Jack is at town A.  He has to pick up students from the other 6 towns.  The shortest distance Jack would have to drive to do this is


A.	17 km. 	

B.	27 km.

C.	34 km.

D.	36 km.

E.	38 km.


Module 5: Networks and decision mathematics

Question 6

A
B
C
D













The adjacency matrix for the above graph is


	A.

 

	B.




	C.



	D.



	E.




	








	

Module 5: Networks and decision mathematics

Question 7Anna
Bill
Colin
Dana
Drums
Guitar
Violin
Cello




















Anna, Bill, Colin and Dana each learn at least one of the above musical instruments.  From the bipartite graph above, which one of the following statements is true?

A.	Dana learns fewer instruments than each of Anna, Bill and Colin.	

B.	Bill and Dana learn all the above instruments between them.

C.	More of the above four people learnt the guitar than learnt the violin.

D.	Anna was the only one of the four people who did not learn the violin.

E.	Anna learnt more instruments than Bill or Colin or Dana.


Module 5: Networks and decision mathematics


The following information relates to questions 8 and 9

End
B, 4
E, 8
F, 7
G, 6
H, 7
I, 3
J, 10
Start
A, 3
C, 9
K, 3
D, 5
L, 4
M, 5















The graph above shows the activities required to complete a project and the time in days that each activity will take.


Question 8

The critical path is

A.	B D G J K	

B.	B D G H M

C.	A F J K

D.	A F H M

E.	B E J K


Module 5: Networks and decision mathematics

Question 9

The earliest starting time for activity I is


A.	Day 6

B.	Day 8

C.	Day 13

D.	Day 16

E.	Day 25
























End of Module 5


Module 6: Matrices

Before answering these questions you must shade the Matrices box on the answer sheet for multiple-choice questions.

Question 1

 



A.	 	



B.	


C.	


D.	


E.	


Module 6: Matrices

Question 2

Which one of the following matrices has an inverse?


A.	 



B.	  



C.	 


D.	 


E.	






















Module 6: Matrices

Question 3
[bookmark: _GoBack]
15%
5%
5%
P
Q
R
85%
90%
75%






10%




5%




10%











The transition matrix that can be used to represent the above information is

	
A.	 		
	
B.	


	
C.	
	
D.	


	
E.	


Module 6: Matrices

Question 4


 




A.	 	


B.	


C.	


D.	


E.	



Module 6: Matrices

Question 5


 


A.	18

B.	13

C.	9

D.	3

E.	2



Question 6


 


Then the sum of the elements in the second row of matrix A is

A.	3

B.	4

C.	7

D.	11

E.	19








Module 6: Matrices

Question 7

If A is an m  × n matrix, B is an m  × p matrix, C is an n  × m matrix, D is an m  × n matrix and E is a  p  × n matrix, then which one of the following is defined?


A.				


B.	


C.	


D.	


E.		 


Module 6: Matrices

Question 8
When Joe bought a pair of pants and a shirt and returned a pair of socks, he paid $207.80.  When Oliver bought a shirt and a pair of socks he paid $70.80.  When Lachlan bought a pair of pants and returned a pair of socks, he paid $149.50.  If all pants, shirts and socks bought by the three boys were the same quality and size and hence cost the same, which one of the following would give the cost of each article?



A.	 


B.	


C.	


D.	


E.	


Module 6: Matrices

Question 9

A company produces 5 models of washing machine: Deluxe, Prima, Quality, Standard and Seconda.  The washing machines are sold through three retail outlets: Mada, H&Q and Zena.  The number of each model sold at each of the outlets on a certain day is given in the table below.

	
	Retail Outlet

	Model
	Mada
	H&Q
	Zena

	Deluxe
	1
	4
	2

	Prima
	4
	5
	4

	Quality
	3
	4
	2

	Standard
	3
	3
	3

	Seconda
	2
	1
	5



The purchase and sale prices for each model are given in the table below.

	Model
	Purchase Price
	Sale Price

	Deluxe
	$1000
	$1400

	Prima
	$850
	$920

	Quality
	$680
	$730

	Standard
	$550
	$640

	Seconda
	$400
	$500



(continued next page)



Module 6: Matrices

Question 9 (continued)
The value of the profit made by H&Q on that day can be found by finding the answer to 

A.	 

 	

B. 

	


C.

D.	



E.	 



End of Module 6
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