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1. A teacher has 20 arithmetic, 30 geometric and 10 probability exercises. How many options has the teacher to
create a test if:

(a) (3 marks) the test should contain 15 exercises;

Answer: C(60,15).

(b) (3 marks) the test should contain five arithmetic, three geometric and two probability exercises.

Answer: C(20,5) C(30,3) C(10,2).
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2. (5 marks) A survey conducted on 80 students at a library found that: 44 read National Geographic (NG), 33
read Getaway (G), 39 read Leadership (L), 23 read NG and L, 19 read G and L, 9 read all three magazines
and 69 read at least one of the magazines. Find the probability that a randomly chosen student reads at least

two of these magazines.

Answer: P(NGNL)U(NGNG)U(GNL)) = 35 = 0.475.
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3. A bag contains 24 pieces of candy, of which 12 are peppermints and 12 are butterscotch. Let X be the number
of peppermints in a sample of 5 pieces of candy selected at random and without replacement from the bag.
Find

(a) (4 marks) the probability that less than 2 candies are peppermint;

12\ /12 12\ 12
Answer: Hypergeometric, (0()25)‘) + (1(2%4) =0.1584.
5 5

(b) (2 marks) the expected number of peppermint candies and their variance.

Answer: u =2.5, o? =1.033.
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4. The mean number of bacteria per millilitre in a liquid is known to be 6.

(a) (3 marks) Find the probability that in 1 ml of the liquid there will be more than 2 bacteria;

Answer: Poisson, P(X > 2) = 0.9380.

(b) (3 marks) find the probability that in 2 ml of the liquid there will be 3 bacteria;

Answer: P(X =3) =0.0018.

(c) (5 marks) using the definition of expected value and the formula )7 2—]; — ¢, show that, in 1ml of the
liquid, E[X] =6, .

Answer: Do the proof!
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5. If a patient is waiting for a suitable blood donor and the probability that the selected donor will be a match is
0.2, find:

(a) (4 marks) the probability that the first compatible donor is the fifth on the list;

Answer: Geometric, P(X =5) = 0.0819.

(b) (1 mark) the expected number of donors who will be tested till a match is found.

Answer: [ =5.
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6. (8 marks) Lupus is a medical phenomenon where antibodies that are supposed to attack foreign cells to
prevent infections instead see plasma proteins as foreign bodies, leading to a high risk of blood clotting. It is
believed that 2% of the population suffer from this disease. The test is 98% accurate if a person actually has
the disease. The test is 74% accurate if a person does not have the disease. Find the probability that a person

who is positive to the test actually has lupus.

Answer: P(L|+) = 0.0714.
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7. Consider the r.v. X with density function

3 2
~ J7@2x—x%) on|0,2]
flx) = {O elsewhere

which represents the lifespan of an electronic component in years.

(a) (4 marks) Show that f(x) is a probability density function.

Answer: f(x) >0and [TZ f(x)dx=1.

(b) (4 marks) Find P(X < 1/2).

Answer: P(X < 0.5) = 5 = 0.15625.

(c) (4 marks) Find the probability that, in a batch of 25 of these components, less than 3 have a lifespan
below 6 months.

Answer: Using the Binomial Distribution, P(X < 3) = 0.22763.
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8. (5 marks) According to Mars, 24% of M&M plain candies are blue. Assuming that the claimed rate of 24%
is correct, find the probability of randomly selecting 100 M&Ms and getting 27 or more that are blue. Use an
approximation method, if possible.

Answer: Using the Normal Approximation for the Binomial, P(X > 27) ~ 0.2776.

9. (8 marks) Researchers collected data about the admissions to 6 hospitals for major vehicle crashes for Friday
6th and for the following Friday 13th. Does the collected data show that Friday 13th is an unlucky day for
hospital admissions? Test at 5% confidence.

Friday 6th | 9 | 6 |
Friday 13th | 13 | 12 |

Answer: Reject Hy; yes, Friday 13 is an unlucky day (Paired Samples).
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10. Time magazine reported the result of a telephone poll of 800 adult Americans. The question posed of the
Americans who were surveyed was: "Should the federal tax on cigarettes be raised to pay for health care

reform?" The results of the survey were

Non smokers | Smokers
n 605 195
said yes | 351 41

(a) (5 marks) Is there sufficient evidence at the o = 0.05 level to conclude that the two populations —
smokers and non-smokers — differ significantly with respect to their opinions?

Answer: Reject Hy; yes, the two proportions are significantly different (Difference of two proportions).

(b) (5 marks) build a 90% Confidence Interval of the difference of the two proportions.

Answer: 90% C.I. [0.312,0.428]

May 23", 2023
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11. (8 marks) A random sample 500 U.S adults are questioned about their political affiliation and opinion on a
tax reform bill. We need to test if the political affiliation and their opinon on a tax reform bill are dependent,
at 5% level of significance. The observed contingency table is given below.

Favor | Indifferent | Opposed | Total
Democrat | 183 38 64 285
Republican | 54 67 94 215
Total 237 105 158 500

Answer: Reject Hy; yes, the opinion about the tax bill and the political affiliation are dependent (Indepen-
dence Test).
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12. (8 marks) A marketing research firm wants to estimate the average amount a student spends during the Spring
break. They want to determine it to within $120 with 90% confidence. If we know that the distribution is

approximately normal and that o = 400, how many students should they sample?

Answer: n > 31.

13. (8 marks) Are CEGEP students equally-likely to have each of the 12 possible birth months? Conduct the
appropriate test with @ = 5% and the birth data below from a random sample of 400 CEGEP students:

Month:

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Births:

38

31

42

46

28

31

24

29

33

36

27

35

Answer: Cannot reject Hy; yes, they are equally likely (Goodness of Fit Test).



