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e Print your name and student ID number in the space provided above;

e All questions are to be answered directly on the examination paper in the space provided. If you need more
space for your answer, use the back of the page;

e No book, notes, graphing/programmable calculator or cellphones are permitted. You are only permitted to use
- the Sharp EL-531XG calculator during the examination;

e A Formula Sheet and the relevant Stat Tables are provided by the examiner;
e You must show all your work and justify all your answers;

e This examination booklet, all the Statistics Tables and the Formula Sheets must be returned intact.
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[5 pts.] How many permutations of the six letter “A, B, C, D, E, F” are there, if exactly three of the letters
have been left in their original position? [One Example: “A, C, E, D, B, F”, where only 4, D and F are in
their original places.]
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[5 pts.] A system composed of n separate components is said to be a parallel system if it functions when at least

one of the components functions. If component i (i = 1,...,n), which is independent of the other components,
functions with probability p;, express (in terms of the p;’s) the “probability that the system operates”.
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5. [8 pts.] The lifetime 7 (in years) of a certain brand of light-bulb is a cont. r.v. with the density fun.

1 7
ft) = —1—66*5/ 10 ¢ > 0. If 6 of these light-bulbs are installed in different places, what is the probability that at
least 4 of them are still functioning after 12 years? (Hint: What is the probability that a single light-bulb lasts
longer than 12 years?)
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6. A pair of fair die are rolled until a sum of “11” is observed for the second iihze; we
(a) [3 pts.] If X is the r.v. whose value represents the number of rolling when we sto
prob. dist. fun. f(n)=P(X =n), forn=2,3,4,5,... ] - &Y

ive a formula for the
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7. [8 pts.] A manufacturer of fishing-equipments has developed a new synthetic fishing line that s/he claims has
a mean breaking strength of 8 kilograms with a s.d. of 0.5 kg. A random sample of 50 such lines is tested and
found to have a mean breaking strength of 7.8 kg. Use o = 0.01 to conduct a Test of Hypothcms to see if the
sample supports the manufacturer’s claim.
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8. [8 pts.] The blood sugar readings for 12 people with diabetes were recorded before and after a mechcatmn

Before 128 145 115 156 129 147 130 127 120 145 124 135
regime: After 117 133 108 133 111 129 122 124 103 129 116 117
Difference | | V2 # 23 \g ¥ :j 2 16 % 154
Can we conclude that the medication lowers blood sugar by more than 10 points? Conduct a T. of H., using
a = 0.05.
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9. [8 pts.] A vote is to be taken among the residents of a town and the surrounding county to determine whether
a proposed chemical plant should be constructed. If 120 of 200 town voters favour the proposal and 240 of 500
county residents favour it, use o = 0.05 to test the conjecture that the proportion of town voters favouring the

proposal is higher than the proportion of county voters.
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10. [8 pts.] Use @ = 0.05 and the data below to test whether there is a significant difference in the average
grades between two sections of a university (graduate) course? Assume that the standard deviations of the two

populations are equal.
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11. [8 pts.] The test score of a student taking my (= Shahabi’s) exam is (approximately) a normal random variable
with mean 70, and standard deviation 10. How many students would have to take my exam to ensure, with

probability at least 0
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12. [8 pts.] A vending machine is designed to discharge exactly 9 ounces of coffee into a cup. To test whether the
machine is operating properly, 25 cups were selected at random, yielding Z = 8.6 oz, and S = 0.7 oz. Conduct
a Test of Hypothesis, using a == 0.05, to see if the machine operates properly.
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13. [8 pts.] A pair of die are volled 360 times.
fair? Test with o = 0.05.
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Do the following results support the conjecture that the die are both

Sum | 2 6 7 8 9 |10} 1112
O, 8 50 | 64 ) 46 | 37 32 21 12
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14. [8 pts.] Using the results of a political poll shown below, test whether age and party affiliation are independent
Use v = 0.05.

| Liberals | Conservatives |
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