ST STEPHEN’S SCHOOL

DISCRETE MATHEMATICS

TEST 3 – SETS, PROBABILITY, MOVING AVERAGES – MAY 2007
TIME: 65 minutes
MARKS: 65
NAME:  SOLUTIONS


1. [3, 2, 4 = 9 marks]
Given the following sets:  
A = Prime numbers less than 10





B = First six Fibonacci numbers





C = Square numbers less than 10

a)
List the elements of each set.


A = {2, 3, 5, 7}

B = {1, 1, 2, 3, 5, 8}

C = {1, 4, 9}
b) [image: image2.wmf]A

B

C

Given the universal set is U = {1, 2, 3, 4, 5, 6, 7, 8, 9}, complete the Venn diagram by listing the elements in the appropriate regions.

c) List the elements of:

i) A ( B =  {2, 3, 5}
ii) A ( B ( C = ( or { }
iii) (A ( B)’ =  {4, 6, 9}
iv) A ( C ( B =  {1, 2, 3, 5)
2. ]2, 5 = 7 marks]
A publishing company did a survey of 1000 adults on whether they had read any books by the romantic novelist Phil Gaud.  The results of the survey are shown below.

	
	Yes
	No
	Total

	Female
	400
	250
	650

	Male
	50
	300
	350

	Total
	450
	550
	1000


a) Complete the table:

b) [image: image3.wmf]3
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If a person from the survey is chosen at random, calculate the probability that:

i) the person selected is female

ii) [image: image4.wmf]5
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the person is a female who had read books by Phil Gaud

iii) [image: image5.wmf]4
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the person had not read any books by Phil Gaud

iv) [image: image6.wmf]6
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If the person chosen was a male, he has not read any books by Phil Gaud

3. [4, 5 = 9 marks]
Laura has been accepted to complete the pos-graduate diploma of science education at Curtin University. She will complete her part-time studies over 3 semesters. Laura must complete 1 elective each semester. She has listed the electives of interest in the following table:
	Semester 1
	Semester 2
	Semester 3

	Gender Issues (G)
	Astronomy (A)
	Statistics (S)

	Cultural Issues (C)
	Biology (B)
	Primary Maths (M)

	
	Physics (P)
	


Laura has decided on the following restrictions. If she chooses Gender Issues, she will not do Biology. If she chooses Astronomy or Physics, she will not do Primary Maths.

a) Complete the tree diagram to show all the possible choices Laura has over the 3 semesters.  Remember not to include any restrictions. List all of these possibilities in the final column.
Sem 1

Sem 2


Sem 3


Outcomes
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b) Determine the probability that Laura will do:

i) [image: image34.wmf]3
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Gender Issues and Statistics
[image: image35.wmf]3
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ii) Primary Maths
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Astronomy or Statistics but not both
iv) [image: image37.wmf]2
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Statistics if she attempted Cultural Issues

4. [6, 2, 8 = 16 marks]
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Five hundred (500) students were surveyed as to which hot drink they might buy if the canteen should serve coffee, tea or hot chocolate during the winter months. It was found that 300 liked coffee and 220 liked tea. 90 students liked all three drinks. 110 students liked both coffee and tea, while 50 students liked only tea. The number of students who liked only hot chocolate was the same as the number who liked only coffee. Seventy (70) students indicated that they would buy none of these drinks.
a) Using the information above, complete the Venn diagram

b) i)
Describe the students in (C ( H) ( T’
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ii)
How many students does this set have?
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c) Determine the probability of selecting at random a student who likes

i) at least two types of drink
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ii) [image: image42.wmf]9
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tea or coffee

iii) [image: image43.wmf]–
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tea, given that the student likes coffee

iv) [image: image44.wmf]y
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both coffee and tea, given that the student likes hot chocolate

5. [1, 4, 1, 1, 2, 3, 1 = 13 marks]

Mervin owns an ice cream shop and he has been carefully collecting information about his business. A table and graph of quarterly sales figures over the time period 2003 - 2005 are shown below.
	Time Period (t)
	Year
	Quarter
	Sales (S)
	4 pt CMA (M)
	Residual
	Seasonally Adjusted

	1
	2003
	January
	70
	
	
	

	2
	2003
	April
	62
	
	
	

	3
	2003
	July
	55
	64.88
	-9.88
	

	4
	2003
	October
	65
	68.63
	-3.63
	68.13

	5
	2004
	January
	85
	72.13
	B 12.87
	

	6
	2004
	April
	77
	A 75.63
	
	

	7
	2004
	July
	68
	79.13
	-11.13
	

	8
	2004
	October
	80
	82.63
	-2.63
	

	9
	2005
	January
	98
	86.75
	
	

	10
	2005
	April
	92
	90.88
	
	

	11
	2005
	July
	C 86
	
	
	

	12
	2005
	October
	95
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a)
Explain why a 4-point centred moving average was a good choice for this data.
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b)
Use the table to find the:
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i)
values of A, B and C

ii)
seasonal component (average residual) for October (to 2 decimal places)

[image: image47.wmf]A
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c)
Calculate the seasonally adjusted figure for October 2005 (to 2 decimal places)


d)
Calculate the seasonal component (average residual) for July (to 2 decimal places)


e)
Calculate the equation of the line of regression for the 4pt CMA (M) on time period (t).


f)
Predict the sales for July 2007.


g)
Comment on the confidence of your prediction.


6. [2, 1, 2, 4 = 10 marks]
At a school fete, the following game was offered at one of the stalls:

After paying $2, contestants throw a normal 6 sided die and then toss a coin.  If the result of the throw is an even number and the coin comes up heads, the contestants win back $5. (they do not get their $2 back)

a) List all the possible outcomes.

b) What is the probability of a win?

c) What is the probability that a contestant will toss a tail if they have thrown an even number on the die?

d) If 600 people played the game once each, how much money could the stall be expected to make?

7.  [2 marks]

Shade clearly the area: (A ( B) ( (A ( C) ( (B ( C) ( A
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Students who like Coffee and Hot Chocolate but not Tea





300 + 50 + 60 + x + 70 = 500


			x = 20





The set has 170 students
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4 seasons per year – data in quarters





� EMBED FXDraw200.Document  ���





� EMBED FXDraw200.Document  ���





� EMBED FXDraw200.Document  ���





� EMBED FXDraw200.Document  ���





� EMBED FXDraw200.Document  ���





� EMBED FXDraw200.Document  ���





r = 0.999; making prediction reliable, but extrapolation over only a 3 year period reduces the reliability.





H1	H2	H3	H4	H5	H6


T1	T2	T3	T4	T5	T6
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600 × 2 = $1200


1:4 win -> 150 winners × 5 = $750 winnings


Profit = $450
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