ST STEPHEN’S SCHOOL - YEAR 12 DISCRETE MATHS

TEST 3 2005: OPTIMISATION, SETS, PROBABILITY

TIME:  50 minutes
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TEACHER: MW, JB



1. [image: image16.wmf]x                                                x

x                                                 x

x                               x

x                               x

6 cm

4 cm

An officer of the Tourist Bureau recorded the destinations of 200 tourists.  He noted that 40 were going to London, 80 to Singapore and 36 to Los Angeles.  Of those whose final destinations was London, 12 also listed Singapore as their destinations and 5 people had “around the world tickets” and listed all three destinations.  Twenty two passengers listed only Los Angeles as their destination.  No one indicated that they were going to London and Los Angeles but not Singapore.



















[4, 1, 1, 1, 1, 1]

a. Using the above information complete all sections in the Venn diagram below:

A tourist was chosen at random and asked their destination.  Find the probability that the person:

b. was only going to London
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c. listed exactly two destinations
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d. was going to Singapore given that they were also going to London
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e. listed Los Angeles given that they were not visiting London
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f. was going to neither Singapore nor London
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2.  











[2, 1, 2, 3]

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.

	
	1
	2
	3
	4
	5
	6

	H
	H1
	H2
	H3
	H4
	H5
	H6

	T
	T1
	T2
	T3
	T4
	T5
	T6


b) What is the probability of a win?
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c) What is the probability that a contestant will toss a tail if they have thrown an even number on the die?
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If 600 people played the game one each, how much money could the stall be expected to make?

3. Given A = {4,5,6,7,8}, B = {7,8,9,10,11}, C = {6,7,8} and U = {4,5,6,7,8,9,10,11}

[1, 1, 1, 1, 2]

a) Find A ( B   
A ( B =  {7, 8}
b) Is A ( C ?

No, C ( A

c) State 

n(A(B) = 8

d) Is 5 ( A?

No

e) Find n(A(B(C’)

n (A ( B ( C’) = 8

4. Students were consulted about what possible ways they might raise money for charity.  The results are summarized below.







[2, 8]

	
	Fairy Floss
	Face Painting
	Fireworks
	Jumble 

Sale
	TOTAL

	Year 8
	50
	40
	35
	25
	150

	Year 9
	30
	60
	20
	30
	140

	Year 10
	8
	62
	15
	45
	130

	Year 11
	12
	57
	12
	62
	143

	Year 12
	17
	45
	5
	70
	137

	TOTAL
	117
	264
	87
	232
	700


a) Complete the table given above.

b) If one of the students was selected at random, find the probability that the student:

(i) was in year 9
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(ii) was in year 8 and requested fireworks
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(iii) was in year 8 given that they requested fireworks
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(iv) requested fireworks given that they were in year 8
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(v) was in year 10 or wanted a jumble sale
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5. Shade clearly the area 
[2]
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A drawing pin container is formed by folding a plastic sheet as shown. At each of the 4 corners, a square of side x cm is cut out.
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a) Show that the volume of the box formed is  x (4 – 2x) (6 – 2x)   and that this in turn can be written as   24x – 20x2 + 4x3.
[2]
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Some of the graph of V =  24x – 20x2 + 4x3  is shown below
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b) Use the graph or a table to find the value of x to 1 decimal place which would lead to a maximum volume.
[1]


c) What are the approximate dimensions which give maximum volume, and what is the maximum volume (approximately)?
[2]


d) Determine the value of  a .
[1]


e) Explain the volume generated for any value of  x  between 2 and 3.
[2]


7.  Jemimah, aged three, is choosing a T-shirt and a pair of shorts to wear.  She has a choice of 4 T-shirts – one red, one blue and two white and 3 pairs of shorts – one black, one red and one white.  She likes the black shorts but never wears them with a white T-shirt.  Jemimah chooses a T-shirt first and then a pair of shorts.  If each of these outfits is equally likely to be chosen, what is the probability that Jemimah will choose:  (Show all working)

[5]

(a) Red shorts,
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(b) Something white?
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600 people pay $1200 to enter





1:4 wins, ie 150 winners





Winnings = 150 x 5 = $750





Stall makes 1200 – 750 = $450
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l = 6 – 2x


w = 4 – 2x


h = x





W





V  = l × w × h


    = x (4 – 2x) ( 6 – 2x)


    = x (6x – 20x + 4x2)


   = 64x – 20x2 + 4x3





For maximum volume; x =            cm





For maximum volume;


 L =          , w =                        , h =              V =                       .     





a = 2





When x is between 2 and 3, the volume generated will be a negative value.


( 0 < x < 2
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