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INSTRUCTIONS:
1. ANSWER ALL THE QUESTIONS ON THE QUESTION PAPER IN THE SPACE
PROVIDED.
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SHOW ALL YOUR WORKINGS — NO WORKINGS, NO MARKS!

THE USE OF A CALCULATOR IS ALLOWED.

FORMULAE (p7) AND STATISTICAL TABLES (p8-10) HAVE BEEN PROVIDED.
MAKE YOURSELF PROUD!



QUESTION 1 [3]:

Consider the following hypotheses:
1.1 50% of all offspring will have pink flowers; 30% white flowers and 20% striped flowers.

1.1.1  Write down the statement using the correct notation. (1)

1.1.2  Does the statement refer to the null or alternative hypothesis? 4}

1.1.3  Which probability distribution would be applicable to test this hypothesis? {1)

QUESTION 2 [13]:

A botanist collected 42 flowers from a certain species of iris. She found the average petal
length to be 1.49 cm with a standard deviation of 0.17 cm.

s hasdhard

LA T. 13—

2.1 State the hypotheses to test that the average petal length of all flowers from all iris
plants belonging to this species is longer than 1.462 cm. (2)
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2.2 Give the probability distribution to be used for this hypothesis test. Motivate your
answer. (3)

2.3 State the rejection rule for the null hypothesis at a 10% level of significance. Draw a

diagram and indicate the rejection region for H,. (3)
2.4 Calculate the value of the sample test statistic. 3)
2.5 Calculate the p-value. (2)
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QUESTION 3 [4]:

A cereal lobbyist claims that the mean sugar content for a certain brand of bran flake
cereal is less than 0.3 g. A sample of 16 boxes of this brand of bran flake cereal is
randomly selected and the sugar contents (in grams of sugar per gram of cereal) are
recorded. The average sugar content for these 16 boxes is found to be 0.295 g with a
standard deviation of 0.168 g.

3.1 Which probability distribution is applicable? Why? (2)

3.2 You are given that the sample test statistic is equal to -0.119 (p-value = 0.45). If the
hypotheses are Hp: 4 = 0.3 g versus Ha: u < 0.3 g, state and inferpret the conclusion
of this test. (2)
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QUESTION 4 [5]:

To test for an association between type of treatment to stop smoking and smoker’s
status 5 months later, consider the data displayed below:

Type of treatment
Nicotine Nicotine Nicotine i

gum patch inhaler Total
Smoker | Still
status 5 | smoking g L 5 =
months Stopped
after = 59 57 27 143
treatment g
started | Total 250 320 122 692

4.1 State the hypotheses to be tested. (2)

4.2 Calculate the expected number subjects that would still be smoking after having used
nicotine patches for a period of 5 months. (3)

MAT1D01: ADVANCED BIO & ENVIRC MATH & STATS — NOV 2014 EXAM STATS 1/11 Page 5 of 10



QUESTION 5 J5]:

Below find the circumferences (in metres) and the heights (in metres) of a sample of 10
trees.

Circumference (m) 16 1 17 | 186 | 25 | 41 1.6 15 | 1.2 1.2
Height (m) 223 74 (128 [ 139 ] 16.2 | 282 | 194 | 19.1 | 144 | 135

We would like to know if we can use the circumference of a tree to predict the height of a
tree.

5.1 Calculate Pearson’s correfation coefficient. (2)

5.2 State the hypotheses to test for a significant positive correlation between
circumference and height. (2)

5.3 State the condition that needs to hold for this test to be valid. (1)

**END OF EXAMINATION"**

MAT1D01: ADVANCED BIO & ENVIRO MATH & STATS — NQV 2014 EXAM STATS 1/11 ’ Page 6 of 10




FORMULA SHEET

e

n—2

6. t*=r >
1-r

with go = 1~ p,
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STATISTICAL TABLES

From Beginning Statistics by |J Stephens (2008, p403}:
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From Beginning Statistics by LJ Stephens (2006, p405):

The entries in the table are the critical values

frecdom and areas in the right tail
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From Beginning Statistics by LJ Stephens (2006, p407).

The entries in the table are the critical values of x’ for the specified degrees of freedom and
aress m the right tail.
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