Paper / Subject Code: 36402/ BIOSTATISTICS
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T.E.(BIOMEDICAL)(SEM VI) (CBSGS) / 36402 BIOSTATISTICS

3 hours Marks : 80
(1) Attempt any four questions. Each question is of 20 marks.
(2) Question number 1 is compulsory.
(3) Scientific calculator can be used.
(4) Appropriate Statistical Tables can be used.

1](a) [5+5+5+5]

Construct 90, 95 and 99 percent confidence intervals for the population mean p1. The average
number of heartbeats per minute for a sample of 49 subjects was found to be 90. Assume
that these patients constitute a random sample and that the population is normally
distributed with a standard deviation of 10.

(b)

One hundred people were asked to specify which mode of transport they preferred. The
following table shows the responses cross - classified by the educational level of the
respondent.

Educational level

Mode of High College Graduate.
transport (H) (©) School(G)
Train (T) 15 8 7
Bus (B) 3 7 20
Own Vehicle (V) 5 5 15
Others (O) 10 3 2
Find the following probabilities :-
1LP(T 3. P(VN G)
2.P (H/O) 4. P(B)

(c)  Adiscrete random variable X has the following probability density function
X : -2 -1 0 1 2 3
P(X) 0.2 k 0.1 2k 0.1 2k
Find the value of k, the expectation of X and variance.

(d)

Find the mean, standard deviation and co-efficient of variation of the heights of 100 male
students given below:

Height (cm) : 150-156 157-163 164-170 171-177 178-184
No. of Students: 5 18 42 27 8
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2](a) [6+6+8]

Hemoglobin (g %) values were recorded for a sample of 20 children who were part of a

study of acute leukemia. The variance of the observations was 5. Do these data provide,

sufficient evidence to indicate that the population variance is greater than 4?
Let o= 0.05

(b)

A box contains 5 white balls and 6 black balls. Another box contains 6 white balls and 4 black
balls. A box is selected at random and then a ball is drawn from it.

i) What is the probability that the ball drawn will be white ?

i) Given that the ball drawn is white, what is the probability that it came from the first
box?

(©)

To assess the significance of possible variations in performance in a certain test between grammer
schools of a city, a common test was given to a number of students taken at random from four

schools. Test at 5% level of a significance whether there is a difference in the four schools at the
0.01 level of significance. (Subtract a suitable number from all the data.) .

School A School B School C School D
8 12 18 13
10 11 12 9
12 9 16 12
8 14 6 16
7 4 8 15
3] (a) [6+6+8]

In a study of obesity the following results were obtained from samples of males and
females between the ages of 20 & 75 :-

Sex Size No. of overweight people
Males 150 21
Females 200 48

Can we conclude that in the sampled population there is a significant difference in the proportion
who are overweight.
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(b) Castillo and Lillioja (A-1) describe a technique they developed for peripherallymphatic
cannulation in humans. The authors claim that their technique simplifies the procedure
and enables the collection of adequate volumes of lymph for kinetic and metabolic
studies. The investigators' subjects were 14 healthy adult males representing a wide
range of body weight. One of the variables on which measurements were taken was
body mass index (BMI) = weight (kg) /height? (m?). The results are shown in the
following Table. We wish to know if we can conclude that the mean BMI of the
population from which the sample was drawn is not 35.

Subject BMI Subject BMI Subject BMI
1 23 6 21 11 23
2 25 7 23 12 26
3 21 8 24 13 31
4 37 9 32 14 45
5 39 10 57
C) The following are the numbers of a particular organism found in 100 samples

of water from a pond:

Number of Frequency
Organisms per
sample

0 15
1 30
2 25
3 20
4 )
3) 4
6 1
7 0

Test the null hypothesis that these data were drawn from a Poisson distribution if

c= 0.1
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(b)
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[6+6+8]

A researcher was interested in knowing if preterm infants with late metabolic acidosis
and preterm without the condition differ with respect to urine levels of a certain
chemical. The mean levels, standard deviation and sample sizes for the 2 samples
studied were as follows :-

What should the researcher conclude on the basis of results? Let o= 0O.05.

Sample n mean standard
deviation
with condition 35 8.5 55
without 40 4.8 3.6
condition

Suppose the average length of stay in a chronic disease hospital of a certain type of
patient is 60 days with a standard deviation of 15. USe the normal distribution to find
the probability that a randomly selected patient from this group will have a length of
stay

a) greater than 50 days b) less than 30 days
C) greater than 90 days d) between 30 and 60

(c) Define the following
1) Null and alternative Hypothesis
2) Conditional Probability
3) Median
4) Correlation and Regression

5]

[6+6+8]
(@) Find the correlation coefficient and the equations of regression for the following values of X
and Y.
X : 1 2 3 4 5
Y : 2 5 3 8 7
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(b)

A sample of 150 chronic carriers of a certain antigen and a sample of 500 non carriers
revealed the following blood group distributions:

Blood group Carriers Non carriers
72 230

54 192
16 63

AB 8 15
Can one conclude from these data that the two populations from which the samples
were drawn differ with respect to blood group distribution? Let o= 0.05

W > O

In a simple random sample of 250 industrial workers with cancer, researchers found that 102 had
worked at jobs classified as ‘high exposure’ with respect to suspected cancer causing agents. Of the
remaining, 84 had worked at jobs classified as ‘moderate exposure’ jobs and 64 had experienced no
known exposure because of their jobs. In an independent simple random sample of 250 industrial
workers from the same area who had no history of cancer, 31 worked in ‘high exposure’ jobs, 60
worked in ‘moderate exposure’ jobs and 159 worked in jobs involving no known exposure to
suspected cancer- causing agents. Does it appear from these data that persons working jobs that
expose them to suspected cancer-causing agents have an increased risk of contracting cancer?

Let o= 0.05

6] [10+10]

(@) A physical therapist wished to compare three methods for teaching patients to use a
certain prosthetic device. He felt that the rate of learning would be different for patients
of different ages and wished to design an experiment in which the influence of age
could be taken into account.

Age Group Teaching Method
A B C
Under 20 7 9 10
20to 29 8 9 10
30 to 39 9 9 12
40 to 49 10 9 12
50 and over 11 12 14
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Use two way ANOVA to determine whether treatment effects are equal or not

( Given : Fo0s(2,8) = 4.46 )

The table shows the corresponding values of three variables x, y, and z.

(a) Find the linear least-squares regression equation of z on x and y.

(b) Estimate zwhenx = 10 andy = 6.
(C)Find: ry, ry;r,,

1685EEF251B9899113CE4A7ECAC399DEA

X 3 5 8 12 14
16 10 4 3 2
Z 90 72 54 42 30 12
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