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Exercises : Statistics 213 (L05) - Fall 2007
(Binomial, Sampling Distribution, Inference)

1. Your final exam (STAT213 L05) will take place on Wednesday, December
19th, from 12: 00 p.m. to 2:00 p.m., in KN(Kinesiology). You are allowed
a non-programable calculator.

2. There are 27 multiple choice and 3 show your work questions. You will use
‘ScanTron Sheets’ for the multiple choice questions and the standard HB
pencil is preferred (the scanner will pick up dark blue and black pen as
well).

3. Extended Office Hours: Dec 11(Tuesday), 2:00pm - 4 :00pm, Dec 13 (Thurs-
day), 2:00pm-4:00pm and Dec 18 (Tuesday), 10:00am-11:30am and 2:00pm
-4:00pm. Warning: TYPOS !!!

• topic 1

– observational study v.s experimental study

– population v.s. sample, parameter v.s. statistic

– sampling methods: SRS, systematic sampling, stratified sampling, cluster sam-
pling, multistage sampling

– variables: qualitative (or categorical) variable, quantitative (or numerical) vari-
ables (discrete and continuous variables)

– displaying quantitative data: stem-and-leaf plot, histogram (frequency and rela-
tive frequency histograms), boxplot

– mean, mode, median, variance, standard deviation, percentile, quartiles, inter-
quartile range

– symmetric, skewed to the right, skewed to the left, outliers (mild and extreme
outliers from a boxplot), empirical rule

• topic 2

– scatter plot, correlation coefficient, least squares line, coefficient of determination

– interpretations and predictions

• topic 3 and 4

– sample space, event, probability, additive rule, multiplicative rule, complement
rule, permutation, combination, etc

– mutually exclusive, independency , conditional probability, Bayes’s rule
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• topic 5

– random variable

– probability distribution of a random variable

– joint probability distribution

– marginal probability distribution

– conditional probability distribution, independency

– mean (expected value) and variance of a random variable

– covariance of random variances, some rules about the mean and variance

• topic 6 and 7

– discrete random variables: binomial, hypergeometric, and Poisson distributions

– expectations and variances: expectations, variance and and their linear combina-
tions, approximations

• topic 8 and 7

– continuous random variables: concept of continuous random variable and its distri-
bution, uniform and Normal distributions, standard Normal distribution (tables),
approximation of the binomial by the Normal distribution

• topic 9

– central limit theorem

– sampling distributions, distribution of the sample mean from a Normal popu-
lation, large sample mean distribution, distribution of the sample proportion,
introduction to confidence intervals, finding sample size

• topic 10

– hypothesis testing involving means and proportions with large sample

– t-distribution (table), confidence interval, sample size, test for the mean with
small sample and unknown population variance
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Multiple Choice questions: Please indicate your selection clearly in the answer sheet pro-
vided by shading one of the letters a, b, c, d, or e corresponding to the correct answer.
Each questions is worth 1 mark.

1. A fair die is rolled three times. The probability of at least one 6 is

(a) 76
26

(b) 140
216

(c) 125
216

(d) 91
216

(e) none of the above

2. It is known that in a certain large population 20% of the people are afflicted by a
particular disease. A research team is to select a random sample of 50 people from the
population. If the number of diseased people in the sample is considered as the random
variable, the mean and the variance are, respectively.

(a) 25 and 8

(b) 10 and 2.8

(c) 25 and 64

(d) 10 and 8

(e) none of the above

3. The binomial distribution is symmetric when p is equal to

(a) 0.25

(b) 0.1

(c) 0.5

(d) not (1-p)

(e) none of the above

4. If the proportion of left-handed people in a very large population is 1
5
, the probability

of obtaining exactly 2 left-handed people in a random sample of size 4 is:

(a) 0.04

(b) 0.0256

(c) 0.1531

(d) 0.1536

(e) 0.3072
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5. A professional basketball player sinks 80% of his foul shots, in the long run. If he gets
100 tries during a season, then the probability that he sinks between 75 and 90 shots
(inclusive) is approximately equal to

(a) P (−1.25 < Z < 2.5)

(b) P (−1.125 < Z < 2.625)

(c) P (−1.125 < Z < 2.375)

(d) P (−1.375 < Z < 2.625)

(e) none of the above

6. According to genetic theory, the blossom color in the second generation of a certain
cross of sweet peas should be red or white in a 3: 1 ratio. That is, each plant has
probability 3

4
of having red blossoms. The colors of the blossoms on separate plants are

determined independently. The probability of getting at least 50 red blossomed plants
when 80 plant are grown from seeds is approximately:

(a) 0.9966

(b) 0.9951

(c) 0.9929

(d) 0.0034

(e) 0.4966

7. The distribution of the count, X, the number of successes in n trials will be binomial
if:

I. the n trials are independent

II. probability of success on each trial is p

III. sampling is done without replacement

(a) I and II are true

(b) I and III are true

(c) II and III are true

(d) I, II and III are true

(e) none of the above

8. According to government data, in a city, 22% of children under the age of 6 live in
households with incomes less than the official poverty level. A simple random sample
of 300 children is selected. The approximate probability that at least 80 of the children
in the sample live in poverty is:

(a) 0.0256

(b) 0.0301
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(c) 0.0423

(d) 0.0574

(e) 0.0948

9. A normal population has µ = 20 and standard deviation=5. For which of the following
sample sizes will the variance of the sample mean be the largest ?

(a) 400

(b) 5

(c) 250

(d) 10

(e) 1

10. Consider a random sample of size 100 taken from a population with mean=40 and
standard deviation =25. The probability that the sample mean is greater than 45 is

(a) 0.0228

(b) 0.0793

(c) 0.4207

(d) 0.4772

(e) 0.2000

11. The central limit theorem tells us that the sampling distribution of X is approximately
normal. Which of the following conditions are necessary for the theorem to be valid?

(a) The sample size has to be large

(b) We have to be sampling from a normal population

(c) The population has to be symmetric.

(d) Population variance has to be small.

(e) Both (a) and (c).

12. The central limit theorem is important because, for reasonably large sample sizes,

(a) it allows us to make inferences concerning the sample mean, whether the popula-
tion variance is known or not

(b) it allows us to make an approximate probability statement concerning the sample
mean, without knowledge of the shape of the population distribution

(c) it allows us to approximate the distribution of the sample by a t-distribution, in
the event that the population variance is unknown

(d) it allows us to make probability statements concerning the sample mean, providing
the population normal
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(e) it allows us to use the normal distribution to make probability statements con-
cerning the distribution of the sample, providing the population is also normal

13. The precision of an unbiased estimator is measured by its variance. For a random
sample of size n from a normal distribution with mean µ and variance σ2, the sample
mean X has a variance equal to:

(a) σ√
n

(b) nσ2

(c) σ2

n

(d)
√

nσ

(e) σ2

14. A random sample of size n=10 is drawn from a normal population with mean 75 and
variance 90. What is the probability that the sample mean calculated from this sample
exceeds 80 ?

(a) 0.4515

(b) 0.2877

(c) 0.0485

(d) 0.0475

(e) none of the above

15. A recycling plant compresses aluminum cans into bales. The weights of the resulting
bales are known to follow a distribution with standard deviation =8 pounds. With a
simple random sample of 64 bales, what is the probability that the sample mean differs
from the population mean by no more than 1 pound ?

(a) 0.3413

(b) 0.4772

(c) 0.6826

(d) 0.9544

(e) 0.1587

16. In a survey of the prevalence of drug use, 400 randomly selected high school students
are asked if they have ever used hard drugs. Of these, 50 say that they have. Let p the
probability a high school student has used drug. The standard error of p̂ is:

(a) 0.00027

(b) 0.0165

(c) 6.614

(d) 0.331
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(e) can’t be found from the data given

17. In a study of the effects of acid rain, a random sample of 100 trees from a particular
forest are examined. Forty percent of these show some signs of damage. Which of the
following statement is correct ?

(a) The sampling distribution of the proportion of damaged tree is approximately
normal.

(b) If we took another random sample of trees, we would find that 40% of these would
show some signs of damage.

(c) If a sample of 1000 trees was examined, the variability of the sample proportion
would be larger than for a sample of 100 trees.

(d) This is a comparative experiment.

(e) none of these

18. A manager who knows no statistics asks you, “What does it mean to say that a
production process is in control ? Your reply to the manager’s question is:

(a) The quality of the manufactured products is good.

(b) The variable measured has the same probability distribution at all times.

(c) The pattern of variation remains stable over time, not that there be no variation
in the variable measured.

(d) both (a) and (b)

(e) both (b) and (c)

19. A manufacture of automobile batteries claims that the distribution of the lengths
of life of its best battery has a mean of 54 months and a variance of 36 months.
Suppose a consumer group decides to check the claim by purchasing a sample of 50 of
these batteries and subjecting them to tests that determine their lives. Assuming the
manufacturer’s claim is true, what is the probability the consumer group’s sample has
a mean life of 52 or fewer months ?

(a) 0.129

(b) 0.371

(c) 0.009

(d) 0.491

(e) 0.348

20. The distribution of actual weights of 250 g chocolate bars produced by a certain ma-
chine is normal with mean 253 g and standard deviation 3 g. A sample of 5 of these
chocolate bars is selected. There is only a 2.5 % chance that the average weight of the
sample of 5 of the chocolate bars will be below ( ) grams.

(a) 250.4
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(b) 252.6

(c) 255.6

(d) 258.9

(e) not within ±0.5 of any of the above

21. A gas utility company wishes to know how much time is needed for the serviceperson
to hand a service call. A random sample of 16 gave an average time 62.2 minutes with
the standard deviation of 5.0 minutes. The service call time has normally distributed.
The 95% confidence interval for the mean service call time is

(a) (61.534, 62.866)

(b) (59.536, 64.846)

(c) (61.587, 62.813)

(d) (59.550, 64.850)

(e) (59.750, 64.650)

22. Suppose we have a random sample of size n from a normal distribution with unknown
mean and unknown variance. Suppose we calculate 92% and 96% confidence intervals
for µ from this sample. Which of the following is true ?

(a) 92% confidence interval is shorter than 96% confidence interval

(b) 92% confidence interval is wider than 96% confidence interval

(c) they are equal because it is the same sample

(d) we cannot compare the lengths since the variance is unknown

(e) none of the above

23. If (2.5, 4.7) is a 95% confidence interval for µ, this means

(a) the probability that µ lies between 2.5 and 4.7 is 0.95

(b) the probability that the sample mean lies between 2.5 and 4.7 is 0.95

(c) (2.5, 4.7) is in 95 of 100 confidence interval’s for µ which will include the true
value of µ.

(d) if many random sample (each of the same size) were taken and a 95% confi-
dence interval calculated using each sample, then (in the long run) 95% of these
confidence intervals would cover µ

(e) the true value of µ lies between 2.5 and 4.7

24. In constructing confidence intervals for the unknown mean of a normal distribution
with variance, which of the following statement is false ?

(a) if the population variance is not known, we use the t-distribution.
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(b) if the population variance is known, as the sample size increase so does the width
of the interval.

(c) if the population variance is not known, the width of the interval will, on the
average, be larger.

(d) if the population variance is known, as the confidence coefficient is increased from
95% to 99%, the interval becomes wider for the same sample.

(e) if the population variance is known, as the sample size is increased, the interval
becomes narrower.

25. Based on random sample of 100 cows of a certain breed, a confidence interval for
estimating the true mean yield of milk is given by (41.541, 43.893). If the yields of
milk of a cow may be assumed to be normally distributed, with σ equal to 6, what is
the level of confidence ?

(a) 98%

(b) 86%

(c) 95%

(d) 90%

(e) 99%

26. You have measured the systolic blood pressure of a random sample of 25 employees
of a company. A 95% confidence interval for the mean systolic blood pressure for the
employees of this company is (122, 138). Which of the following statements gives a
valid interpretation of this interval ?

(a) 95% of the sample of employees have a systolic blood pressure between 122 and
138

(b) 95% of the employees in the company have a systolic blood pressure between 122
and 138

(c) If the sampling procedure were repeated many times, then approximately 95% of
the resulting confidence intervals would contain the mean systolic blood pressure
for employee in the company

(d) If the sampling procedure were repeated many times, then approximately 95% of
the sample means would be between 122 and 138.

(e) The probability that the sample mean falls between 122 and 138 is equal to 0.95.

27. A 95% confidence interval for the mean reading achievement score for a population of
third grade student is (74.2, 84.2). The sample mean is

(a) 74.2

(b) 84.2

(c) 0.95
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(d) 79.2

(e) the answer cannot be determined from the information given.

28. A random sample of nine plots had a mean yield of 100 grams and a standard deviation
of 15 grams. Find a 98% confidence interval for the unknown population mean yield
µ. It is known that the yields are normally distributed.

(a) (88.4, 111.6)

(b) (90.2, 109.8)

(c) (85.5, 114.5)

(d) (88.5, 111.5)

(e) (91.8, 108.2)

29. A student is interested in estimating the average number of showers per week taken by
college students. Based on a preliminary sample he/she believes that σ2 is close to 2.1.
How large a sample is needed if his/her estimate is to be within 0.3 with probability
of 0.95.

(a) 183

(b) 253

(c) 64

(d) 359

(e) 90

30. The blood pressure of adult males is normally distributed with a standard deviation
of 5 units. In order to estimate the mean blood pressure to within 2.5 units with a
confidence coefficient of 99%, how large a sample is required ?

(a) 6

(b) 14

(c) 16

(d) 22

(e) 27

31. It is known from past records that the average weight of hogs 6 weeks after birth is
100 lbs. with standard deviation of 18 lbs. A new diet which is claimed to increase the
weight is given to a large group of hogs and a random sample of 36 hogs is selected.
The average weight X is found to 107.5. The alternative hypothesis of the test should
be:

(a) µ 6= 100

(b) µ < 100
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(c) µ > 100

(d) X > 100

(e) X > 107.5

32. To determine whether the mean nicotine content of a brand of cigarette is greater than
the advertised value of 1.4 mg, a test of

H0 : µ = 1.4 vs Ha : µ > 1.4

is conducted with α = 0.05. The calculated value of the test statistic is Z =2.42.

(a) The result is significant, the p-value is 1.645

(b) The result is not significant, the p-value is 1.645

(c) The result is significant, the p-value is 0.4922

(d) The result is not significant, the p-value is 0.4922

(e) The result is significant, the p-value is 0.0078

33. In testing H0 : µ = 110 vs Ha : µ 6= 110 at the 10% level of significant, H0 is rejected
if

(a) the value of the test statistic lies in the acceptance region

(b) the value 110 is contained in the 90% confidence interval

(c) the p-value is greater than 0.1.

(d) 110 is not contained in the 90% confidence interval

(e) 110 is not contained in the 95% confidence interval

34. A significant test gives a p-value of 0.04. From this we can

(a) reject H0 with α = 0.01

(b) reject H0 with α = 0.05

(c) say the probability that H0 is false is 0.04

(d) say the probability that H0 is true is 0.04

(e) none of the above

35. Package of frozen peas are supposed to have a mean weight of 10 oz. The manufacturer
wishes to detect either too low a mean weight (which is illegal) or too high a weight
(which reduces profit). Experience shows that the weights have a normal distribution
and that the standard deviation of the population of weights is 0.5 oz even when
the mean changes. The approximate null, H0 and alternative Ha, hypotheses for the
manufacturer’s problem would be:

(a) H0 : µ = 10oz Ha : µ < 10oz

(b) H0 : µ ≤ 10oz Ha : µ > 10oz
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(c) H0 : µ = x̄ Ha : µ 6= x̄

(d) H0 : x̄ = 10oz Ha : x̄ 6= 10oz

(e) H0 : µ = 10oz Ha : µ 6= 10oz

Solutions: 1. (d), 2. (d), 3. (c), 4. (d), 5. (d), 6. (a), 7. (a), 8. (b), 9. (e), 10. (a), 11.
(a), 12. (b), 13. (c), 14. (d), 15. (c), 16. (b), 17. (a), 18. (e), 19. (c), 20. (a), 21. (b),
22. (a), 23. (d), 24. (b), 25. (c), 26. (c), 27. (d), 28. (c), 29. (e), 30. (e), 31. (c), 32. (e),
33. (d), 34. (b), 35. (e)



13

Show your work questions: Please answer each question in the space provided and it is
important to be specific about what you are calculating/drawing, otherwise it is impossible
to award partial marks for solutions. If there is not sufficient room, use the back of the page,
and state clearly that you are doing so.

1. The amount of time a bank teller spends with each customer has a population mean
of 3.10 min and variance 0.16. If a random sample of 64 customers is selected,

(a) what is the probability that the average time spent per customer will be at least
3 min ?

Solution: Let X: time spent with a customer, µ = 3.10, σ2 = 0.16, n = 64, (X) ∼
N (µ, σ2

n
) = N (3.10, 0.16

64
)

Want P (X > 3) = P

(
Z > 3−3.10√

0.16
64

)
= · · · = 0.9772

(b) There is an 85% chance that the sample mean will be below how many minutes ?

Solution: Want x0 such that P (X < x0) = 0.85.

P (Z < z0) = 0.85 =⇒ z0 = 1.04, · · · , x0 = 3.152. There is an approximate 85%
that sample mean is below 3.152.

2. Historical data collected at a paper mill reveal that 40% of sheet breaks are due to
water drops, which result from the condensation of stream. Suppose that the causes of
the next 50 sheet breaks are monitored and that the sheet breaks are independent of
one another.

(a) Find the expected value and standard deviation of the number of sheet breaks
that will be caused by water drops.

Solution: X: number of sheet breaks caused by water drops out of the 50 ∼
Binomial(50, 0.4)

E(X) = np = 20, σ =
√

np(1− p) =
√

12 = 3.464

(b) What is the approximate probability that fewer than 25 of the breaks will be due
to water drops ?

Solution: Since np = 20 > 5, n(1− p) > 5, can use Normal with mean 20 variance
3.464

Want P (X < 25) ≈ P (X < 24.5) = P
(

24.5−20√
12

)
= · · · = 0.9032

(c) What is the approximate probability that the number of breaks due to water
drops will be between 10 and 25 inclusive ?

Solution: Want P (10 ≤ X ≤ 25) ≈ P (9.5 ≤ X ≤ 25.5) = P (−3.03 ≤ Z ≤
1.59) = · · · = 0.9429

3. A case of wine has 12 bottles, 3 of which contain spoiled wine. A sample of 4 bottles
is randomly selected from the case.

(a) What is the probability that the sample contains 2 bottles of spoiled wine ?
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Solution: X: number of bottles spoiled in sample of 4 from 12 ∼ Hyper(n =
4, M = 3, N −M = 9)

Want P (X = 2) =
(3
2)(

9
2)

(12
4 )

= · · · = 0.218

(b) What is the probability that all 4 of the sampled bottles are spoiled ?

Solution: Want P (X = 4) = 0 since only 3 spoiled bottles in population

(c) What are the mean and variance of the number of spoiled bottles in the sample ?

Solution: E(X) = n
(

M
N

)
= 4 3

12
= 1, V (X) = n

(
M
N

) (
N−M

N

) (
N−n
N−1

)
= 4 3

12
9
12

8
11

=
0.5454

4. Three data entry specialist enter requisitions into a computer. Specialist A processes
30% of the requisitions, Specialist B processes 45% and Specialist C processes 25%.
If 3% of the requisitions entered by A are incorrect, 5% of those entered by B are
incorrect, and 2% of those entered by C are incorrect.

(a) Find the probability that a random requisition was entered incorrectly.

Solution: P (A) = 0.3P (B) = 0.45P (C) = 0.25, Let I be the event a requisition is
incorrect, P (I|A) = 0.03, P (I|B) = 0.05, P (I|C) = 0.02

P (I) = P (A ∩ I) + P (B ∩ I) + P (C ∩ I) = P (A)P (I|A) + P (B)P (I|B) +
P (C)P (I|C) = · · · = 0.0365

(b) If a sample entry is found to be incorrect what is the probability it was entered
by Specialist B ?

Solution: Want P (B|I) = B∩I
P (I)

= · · · = 0.616

5. Airline passenger arrivals at a passenger screening facility of an airport can be modeled
by a Poisson distribution. If passengers arrive at the rate of 10 per minute.

(a) What is the probability of at least 2 arrivals in a 15-second period ?

Solution: X: number of arrivals in 15-second period ∼ Poisson(µ = 10
60
×15 = 2.5)

Want P (X ≥ 2) = 1− P (X ≤ 1) = · · · = 0.594

(b) What is the expected number of arrivals in a 5-second period ?

Solution: X: number of arrivals in 5-second period ∼ Poisson(µ = 10
60
× 5 = 0.83)

the expected number is 0.83

6. A significant test was performed to test the null hypothesis H0 : µ = 2 vs the alternative
hypothesis Ha : µ 6= 2. The value of the test statistic is Z = 1.40 based on the standard
normal distribution. Find the p-value for this test is approximately.

Solution: p-value = 2P (Z > 1.40) = 2(1− P (Z < 1.40)) = 2(1− 0.9192) = 0.1616

7. The contents of bottles of beer vary according to a normal distribution with mean 341
ml and standard deviation 3 ml. What is the probability that the mean content of the
bottles in a 12 pack of beer is less than 339 ml?
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Solution: X: the content of bottle of beer ∼ N (341, 9), n = 12 (if X ∼ N (µ, σ2) with
known σ, then X ∼ N (µ, σ2

n
) even though the sample size is only 12): X ∼ N (341, 9

12
)

Want P (X < 339)

= P


Z <

339− 341√
9
12


 = P (Z < −2.31) = 0.0104

8. A survey conducted to determine, among other things, the cost of vacation taken
by single adults in a particular region, 144 individuals were randomly sampled. Each
person was asked to assess the total cost of his or her most recent vacation. The average
cost was $2386 and the standard deviation was $400.

(a) Estimate with a 99% confidence interval the average cost of a vacation trip for all
single adults in the region.

Solution:

the sample size n = 144 ≥ 30, CLT applies.

a 99% confidence interval per the average vocation cost of all single adults in the
region is

(
X − z1−α/2

σ̂√
n

, X + z1−α/2
σ̂√
n

)
=

(
2386− 2.575

400√
144

, 2386 + 2.575
400√
144

)

...

(2300.17, 2471.83)

(b) How large a sample would have to be taken to estimate the true average cost to
within 60 with 99% confidence ? Use the sample standard deviation to estimate
σ.

Solution:

margin of error K = z1−α/2
s√
n

60 = 2.575× 400√
n

...

n = 294.69 ≈ 295

(c) If it is known that the cost of vocation has a normal distribution. 25 individuals
were sampled and the average cost was $2386 and the standard deviation was
$400. Estimate with a 99% confidence interval the average cost of a vacation trip
for all single adults in the region.
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Solution:

the sample size n = 25 < 30, CLT doesn’t apply.

a 99% confidence interval per the average vocation cost of all single adults in the
region is

(
X − t24,0.01/2

σ̂√
n

, X + t24,0.01/2
σ̂√
n

)
=

(
2386− 2.797

400√
25

, 2386 + 2.797
400√

25

)

...

(2162.24, 2609.76.)

9. The Federal Aviation Administration (FAA) has begun imposing sanctions against
airports that fail security tests. At a particular airport, security guards detected only
72 of the 100 mock weapons carried by FAA inspectors. The FAA claims that the
detection rate at this airport is well below the national rate of 80%. Test this claim at
α = 0.05.

Solution:

X: number of weapons carried by FAA inspectors.

Hypothesis: H0 : p = 0.8 vs Ha : p < 0.8

p̂ = X
n

= 72
100

= 0.72, np̂ > 5, n(1− p̂) > 5

α = 0.05

Test statistic:

Zcal =
p̂− p0√
p0(1−p0)

n

=
0.72− 0.8√

0.8(1−0.8)
100

=
−0.08

0.04
= −2

Rejection region: {Zcal < −zα = −1.645}
Reject H0, that is, there is sufficient evidence that the detection rate at this airport is
well below the national rate of 80%

10. The time to failure (which is normally distributed) is measured for each of 6 items of
a new electronic device. The mean and variance of these measurements in hours are
found to be 60.4667 and 21.2587 respectively.

(a) Is there sufficient evidence to indicate that the new device has a mean life longer
than 55 hours at the α = 0.05 level ?

Solution:

X: time to failure of an item of the electronics device, n = 6, X = 60.4667, σ̂ =
21.2587
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Hypothesis: H0 : µ = 55 vs Ha : µ > 55

α = 0.05

Test statistic:

t5 =
X − 55

σ̂√
n

=
60.4667− 55

4.6107√
6

= 2.904

Rejection region: {t5 > t5,0.05 = 2.015}
Reject H0, that is, the new device has a mean life longer than 55 hours

(b) Find the 95% confidence interval for mean life.

Solution:

the sample size n = 6 < 30, CLT doesn’t apply.

(
X − t5,0.05/2

σ̂√
n

, X + t5,0.05/2
σ̂√
n

)

=

(
60.4667− 2.571

4.6107√
6

, 60.4667 + 2.571
4.6107√

6

)

...

(55.63, 65.31)

End of Examination
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Formulae

r =
σ̂xy

σ̂xσ̂y

n∑
i=1

(xi − x̄)(yi − ȳ) =
n∑

i=1

xiyi − 1

n

n∑
i=1

xi

n∑
i=1

yi

β̂1 = r × σ̂y

σ̂x

=

∑
xiyi − (

P
xi
P

yi)
n∑

x2
i − (

P
xi)2

n

β̂0 = ȳ − β̂1x̄

E(X) = µX =
∑

all

xP (X = x)

V (X) =
∑

all

(x− µX)2P (X = x) =
∑

all

x2P (X = x)− µ2
X

P (Y = y) =

(
n
x

)
px(1− p)n−x, y = x, 1, 2, · · · , n,

P (X = x) =

(
M
x

)(
N −M
n− x

)

(
N
n

) , E(X) = n

(
M

N

)
, V (X) = n

(
M

N

)(
N −M

N

)(
N − n

N − 1

)

P (X = x) =
λxe−λ

x!
, x = 0, 1, 2, 3, · · · and e = 2.7183,

f(x) = P (X = x) =

{
1

b−a
, a ≤ x ≤ b, a ≤ b.

0, otherwise

F (x) = P (X ≤ x) =
x− a

b− a
, E(X) = µX =

a + b

2
, V (X) = σ2

X =
(b− a)2

12
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