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A
Answer 5 out of 8 questions.

Taking an example of a sample research problem, explain
the following terms concerning statistical inference
(i) Unit
(ii) Experiment
(iii) Survey
(iv) ParameterStatistic

(15)

In a study on patients, the following data were obtained.
Find the arithmetic mean.
Age (in
years)

10 -
19

20 -
29

30 -
39

40 -
49

50 -
59

60 -
69

70 -
79

80 -
89

Number of
Cases 1 0 1 10 17 38 9 3

(5)

Consider the following natality statistics for the U.S.
population in 1992. According to these data, the
probabilities that a randomly selected woman who gave
birth in 1992 was in each of the following age groups are
as follows:
Age Probability

15
15 - 19
20 - 24
25 - 29
30 - 34
35 - 39
40 - 44
45 - 49

0.003
0.124
0.263
0.290
0.220
0.085
0.014
0.001

Total 1.000

(16)
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(i) What is the probability that a woman who gave birth in
1992 was 24 years of age or younger?
(ii) What is the probability that she was 40 or older?
(iii) Given that the mother of a particular child was under
30 years of age, what is the probability that she was not
yet  20?
(iv) Given that the mother was 35 years of age or older,
what is the probability that she was under 40?

Suppose that you are interested in monitoring air pollution
in Los Angeles, California, over a one-week period. Let X be
a random variable that represents the number of days out
of the seven on which the concentration of carbon
monoxide surpasses a specified level. Do you believe that
X has a binomial distribution? Explain.

(4)

According to the Behavioral Risk Factor Surveillance
System, 58% of all Americans adhere to a sedentary
lifestyle.
(i) If you selected repeated samples of size twelve from the
U.S. population, what would be the mean number of
individuals per sample who do not exercise regularly?
What would be the standard deviation?
(ii) Suppose that you select a sample of twelve individuals
and find that ten of them do not exercise regularly.
Assuming that the Surveillance System is correct, what is
the probability that you would have obtained results as bad
as or worse than those you observed?

(10)

Explain Poisson distribution and its applications in
Biostatistics.

(10)

Write down the probability distribution for a binomial
random variable with n=6 and p=0.15. That is, Calculate
the probabilities from P(X=0) to P(X=6).

(20)

Consider the standard normal distribution with mean = 0
and standard deviation = 1. Use the table provided at the
end to answer the following.
(i) What is the probability that an outcome z is greater than
2.60?
(ii) What is the probability that z is less than 1.35?
(iii) What is the probability that z is between -1.70 and
3.10?
(iv) What value of z cuts off the upper 15% of the standard

(15)
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normal distribution?What value of z marks off the lower
20% of the distribution? (Standard Normal Distribution
table may be used)

Assuming that the height of adult males has a normal
distribution, what proportion of males will be more than
two standard deviations above the mean height?

(5)

What is the need of having a working hypothesis? (10)

Explain the types of errors in hypothesis testing and
provide examples.

(10)

In a school, a health awareness program was conducted
among high school students. A researcher wants to study if
the awareness of the students has increased after the
program (using a cutoff value of 500). The awareness
levels of 12 students randomly selected were scored as
550, 570, 490, 615, 505, 580, 570, 460, 600, 580, 530 and
526. Can the researcher conclude at a 5 percent
significance level that the awareness levels have increased
due to training? Write the hypothesis and test it using an

(15)

Page #3



B)

8)

A)

B)

appropriate parametric test. (t-distribution table is
provided below)

The probability of patients A, B, C responding to a drug are
1/3, 2/7, 3/8 respectively. If all three are simultaneously
administered the drug, find the probability that exactly one
of them will respond to it.

(5)

Explain any three non-probability sampling techniques
explaining their advantages and disadvantages. Provide
suitable examples. 

(10)

In a particular country, the average number of suicides
reported each month is 2.75. Assume that the number of
suicides follows a Poisson distribution.
(i) What is the probability that no suicides, will be reported
during a given month?
(ii) What is the probability that at most four suicides will be
reported?
(iii) What is the probability that six or more suicides will be
reported?
 

(10)
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