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QUESTION ONE

As people grow older, the density of their bones decreases, making the bones more likely to

fracture.

One way to prevent the fracture of bones is to take supplements.

A clinical trial was conducted to test a new supplement A.

A randomly selected group of 2127 people aged between 50 and 70 participated in a trial for the

new supplement.

Approximately half of the people were given supplement A, and the rest were given a placebo

(which looked the same but had no medical effect).

The results of the trial are shown in the following table.

Number of people
Treatment No fracture At least one fracture Total people
Supplement A 973 92 1065
Placebo 914 148 1062
Total 1887 240 2127

(a) (1) What proportion of people in this trial had no fractures?

(1) What proportion of people in this trial were given supplement A and had no fractures?

(b)  What percentage of people in this trial who did not have a fracture were given the placebo?
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(¢)  Aclaim is made that taking supplement A halves the risk of having a bone fracture for people |assessors
in this trial.
Can this claim be justified statistically?

Support your answer with appropriate calculations.

(d) Ngaire claims that taking supplement A slightly reduces the risk of having at least one fracture
for people aged between 50 and 70. She says, in effect, that supplement A prevents one person
in approximately 20 such people from having a fracture.

Is Ngaire’s claim justified?

Use the results of the trial to support your answer, and include appropriate calculations.
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QUESTION TWO

(a) Tests show that the bone mineral density (BMD) of 25-year-old females is approximately
normally distributed, with a mean of 950 mg/cm? and a standard deviation of 125 mg/cm?.

(1)  What is the probability that a 25-year-old female has a BMD of more than
1000 mg/cm??

(i1)) Jane is a 25-year-old.
Her BMD has a z-value of 0.49

What is Jane’s actual BMD measurement?

(i11) What proportion of 25-year-old females could be expected to have a BMD that is less
than Jane’s?
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Tests show that the BMD of 25-year-old males is approximately normally distributed, with a
standard deviation of 150 mg/cm?.

If the probability that a randomly chosen 25-year-old male has a BMD above 1000 mg/cm? is
0.656, find the mean BMD of 25-year-old males.
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A test has questions of varying levels of difficulty.
Consider the graphs and tables shown on pages 6 and 7.

The graph below shows the distribution of the test marks of 200 students, and the table shows
some related statistics.

Students’ test marks

Frequency
70

60 3

50

40

30 3

20

10

32-34 35-37 38-40 41-43 44-46 47-49 50-52 53-55 56-58
Marks of students

Student marks Frequency Statistics Value
32-34 4 Mean 49.775
35-37 2 Minimum 32
38 —-40 4 Maximum 58
41 -43 14 Range 26
44 — 46 28 Standard deviation 4.973
47 -49 31
50-52 64
53-55 42
56 —58 11

Total 200

(1)  What is the probability that a randomly chosen student has a mark less than 50?
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The graph below shows the distribution of the ability of the same students, and the table
shows some related statistics.

Frequency

70 4

60

50 3

Students’ ability

40 -
30
20
0
-12 06 03 03 0.6 0.9 12 15
Ability of the same 200 students
Student ability Frequency Statistics Value
-1.2- 6 Mean —0.1065
—-09 - 12 Minimum -1.1
—0.6 — 28 Maximum 1.3
—0.3 - 37 Range 2.4
0- 64 Standard deviation 0.465
0.3 - 29
0.6 — 20
0.9 - 3
1.2 - 1
Total 200

(i1)) How well does the test distinguish the ability of the most able students?

Justify your answer.
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(ii1)) The graphs below have been copied from pages 6 and 7.

Students’ test marks

Frequency
70 -

60 3

50

40

30 3

32-34 35-37 38-40 41-43 44-46 47-49 50-52 53-55 56-58
Marks of students

Students’ ability
Frequency
70

60

50 3

40

30

20 3

10

-1.2 0.9 —0.6 0.3 0 0.3 0.6 0.9 1.2 1.5
Ability of the same 200 students

Discuss the distributions.

In your answer you should include some relevant calculations and some comparisons.

You should also discuss shape, centre, and spread.
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QUESTION THREE

Matiu and Whiti are playing a game with two fair six-sided dice numbered 1 to 6.

Matiu starts by rolling the two dice together.

If the sum of the numbers showing on the dice is 7 or 11, then Matiu wins the game.

If the sum of the numbers showing on the dice is 2, 3, or 12, then Matiu loses the game.

The table below shows the probability for each possible sum of the numbers showing on the dice.

Probabilities of the sum of the numbers showing on the dice

Sum 2 3 4 5 6 7 8 9 10 11 12
36 36 36 36 36 36 36 36 36 36 36

(a) What is the probability that Matiu loses on the first roll?

(b) What is the probability that there is no winner on the first roll?
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If neither Matiu nor Whiti wins the game on the first roll (the sum of the numbers showing on
the dice is not 2, 3, 7, 11, or 12), then the actual sum of the numbers showing on the dice that
Matiu has thrown on this first roll becomes Matiu’s target score for the rest of that game.

Matiu keeps rolling the dice until either the sum on the dice is his target score, or he rolls a
sum of 7, whichever occurs first. Whiti does not roll the dice.

If Matiu’s target score occurs first, he wins; if a 7 occurs first, then Whiti wins.

Suppose Matiu gets a sum of 5 on the first roll.

(1)  What is the probability Matiu will win the game on the second roll?

(1) What is the probability Matiu will win the game on the third roll?

Question Three continues
on the following page.
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Matiu and Whiti modify the game.

They want the modified game to:

. be fair

. finish after a maximum of two rolls.

The tree diagram below shows the outcomes for the modified game.

First roll Second roll

Sumis 2,3 or 12
Whiti wins

Sumis 7 or 11

] Matiu wins
Matiu wins
Sum other than
2,3,7,110r 12
Neither win nor loss Whiti wins

Find the probability that Matiu will win on the second roll.
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Extra paper if required. ASSESSOR'S
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QUESTION Write the question number(s) if applicable.
NUMBER
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Extra paper if required. ASSESSOR'S
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QUESTION Write the question number(s) if applicable.
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