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1. [1414+1+5 pts.] Let D =

{1,2,3,...,8}, and answer the following:

(i) How many five-digit numbers from D are there?

(it) How many of these numbers have distinct digits?
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(iv) How

many of those from (ii) have 3, 5 and 8 in them such that 3 occurs after 5 and 5 occurs after 8?
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2. [5 pts.] A jar contains four balls: {white, green, blue, black}. We draw three balls, one bell at a time with

replacement, at random. What is the probability of observing exactly two colours? | .

¢ 7 2, . T NP

5 L w%,; d oy 3 !f {:',&a i ag%gr?§z§;‘§{:§5§

1S < X x = DR /
. i

2

£ 5 - ey ™,
\ VA 2t !z‘ g
¥ / 3 3
: | (.= =% Tl - ;
)] A N | - HE = { e
i : \ 7 A /f ‘i A 4
# ! o [ 7
;: 3 o f

o 0



3. [3+5 pts.] A manufacturer employs 3 analytical plans for the design and development of a particular product.
Plan 1, Plan 2, & Plan 3 are used for 30%, 20% and 50% of the products, respectively. The defective rates of
the three plans are 0.01, 0.03, and 0.02 respectively.

(i) What is the probability that a randomly selected product is defective?
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lan was most likely used and thus responsible?
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4. [5 pts.] Assuming that there are, on the average, 9 potholes on every 150 meters of Maisonneuve Street in
Montreal, what is the probability of observing only 5 potholes between two locations (on Maisonneuve) with a

E

distance of 1500 meters? \
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[34-3 pts.] The length of time (in hours) required to unload trucks at a depot is exponentially distributed with
A = 4. Now answer the following:

(i) What proportion of the trucks can be unloaded in less than 2 hours?
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6. [3-+5 pts.] In flipping a pair of fair coins repeatedly, we stop once we observe T for the second time.

(i) If X is the r.v. whose value represents the number of flips when we stop, give a formula for the prob. dist.
fun. f(z) =P(X =), for x =2, 3,4, 5, ...
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7. [4 pts.] Assume that the following table is the probability distribution function for a discrete r.v.
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8. [8 pts.] A research journalist claims that NHL players average at least 180 pounds in weight. A r.s. of 49
players’ weights gave X = 176.8 lbs, with S = 6.2 Ibs. Does this support the journalist’s claim? Use a = 0.02.
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9. [8 pts.] A political party claims that more than 2/3 of all citizens support their platform. A survey of 4050

citizens included 2754 who supported their platform. Does this survey agree with the claim? Conduct a Test of
Hypothesis with « = 0.04.
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10. [8 pts.] A candidate for political party polls 1000 men and 1000 women voters. If 459 of the men and 388 of
the women said that they would vote for the candidate, use o = 0.05 to decide whether or not the proportion of
men who would vote for the candidate is greater than the proportion of women.
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11. [8 pts.] A medical journal asserts that vegetarians live longer, on the average, than non-vegetarians. Is this
assertion supported by the data below? Test using o = 0.05, and agsume that the two populations have equal
7 YY 512

80 vrs 34
76 yrs 30

vegetarians 9

non-vegetarians | 9

standard deviations.
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12. [6+2 pts.] Consider the test scores for 10 students before and after a tutoring session:
Before | 75 62 67 70 55 59 60 64 72 59
After | 77 65 68 72 62 61 60 67 75 68
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(i) Is there a significant improvement? Conduct a T. of I, using & = 0.05; . 7
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(ii) Construct a 90% C.LE. for the mean improvement in session.
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13. [345 pts.] A population is made up of four groups: A, B, C, and D. The composition of the population is as

follows:

group

A

B

C D

percentage

40%

A high council of 200 people is to serve the society. The composition of the ezisting Council is:

group

A

20%

B

10%

C D

# of members in the Council 1 72

68

42 18

(i) If the Council was a random sample drawn from the population, what would be the expected number of

council members from each of the groups A, B, C, D7
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(ii) Test the hypothesis, using a = 0.05, that the proportions in the Council match the proportions in the whole

population.
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14. [8 pts.] Consider the results below from a consumer study of the performance of 4 competing brands of

Brand A

Brand B

Brand C

Brand D

toothpaste:
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5 cavities
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Test the hypothesis that the
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incidence of cavities is independent of the brand of toothpaste. Use a = 0.05.
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