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C1 	(APPLICATION ORIENTED COURSE) 

AST-1 : STATISTICAL TECHNIQUES 
Time : 2 hours 	 Maximum Marks : 50 

Note : Question No. 7 is. compulsory. Answer any four from 
the remaining questions 1 to 6. No Calculators are 
allowed. 

1. 	(a) Cancer is present in 22% of a population 
and is not present in the remaining 78%. 
An imperfect clinical test successfully 
detects the disease and with probability 0.70. 
Thus if a person has the disease in the 
serious form, the probability is 0.70 that the 
test will be positive and it is 0.30 if the test is 
negative. Moreover among the unaffected 
persons, the probability that the test will be 
positive is 0.05. 4+2=6 
(i) A person selected at random from the 

population is given the test and the 
result is positive. What is the 
probability that this person has 
cancer ? 

(ii) What is the probability that the test 
correctly detects cancer ? 
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(b) Identify the population and parameter of 
interest in each of the following. In each 
case check whether the population is finite 
or infinite. 
(i) An oil company wants to know which 

of its service stations are working for 
24 hours. 

(ii) An agricultural firm wants to study 
the yield of mango during the year 
2006-2010. 

(iii) An agency wants of find out the rate 
of literacy in U.P. from 2007 onwards. 

(iv) A firm wants to know the mean 
income of families in a particular 
locality. 

2. 	(a) In an agricultural experiment to determine 
the effects of a particular insecticide , a field 
was planted with corn. Half of the plants 
were sprayed with the insecticide , and half 
were not sprayed with it. Several weeks 
later, a random sample of 200 sprayed 
plants was selected and a random sample 
of 200 unsprayed plants was selected. The 
number of healthy plants in each sample 
was as follows : 

Sprayed Unsprayed 
Healthy 121 109 
Unhealthy 79 91 

200 200 
If the significance level is set at 0.05, does 
the evidence indicate that a higher 
proportion of sprayed than of unsprayed 
plants was •healthy? You may like to use 
the values given at the end of the question 
paper. 

4 
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(b) The total scores X obtained by 50 students 
in psychology test of 100 marks are given 

below : 1+3+1+1=6 
80 90 85 55 40 50 40 95 81 82 
75 70 80 40 10 55 30 80 82 72 
27 95 20 30 85 10 40 23 75 60 
50 30 10 10 90 15 20 40 70 65 
45 50 40 10 90 20 25 42 70 70 

(i) Is the random variable X = score of a 
student, discrete or continuous ? 
What are the minimum and 
maximum scores ? 

(ii) Draw a frequency distribution. 
(iii) What percentage of students scored 

above the pass marks of 50 ? 
(iv) How many of the students score 

between 50 and 80 ? 

3. 	(a) Using a sample data on height (h) and 	6 
weight (w) of 25 persons , the best linear 
regression fit was found to be w = 9+0.4h 
(height in centimetres and weight in Kgs). 
The sample mean and variance of heights 
are 165 and 200; and those of weights are 
75 and 40 respectively. 
(i) Find the best linear fit of height based 

on weight for the above data. 
(ii) What is your prediction for a person's 

height whose weight is 68 kgs ? 
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(b) The check up times of 200 patients at an 	4 
eye clinic had a mean of 10 minutes and 
standard deviation of 2 minutes. Find the 
95 % confidence interval for the mean check 
up time. What is the 95% lower confidence 
limit for the mean check up time ? From this 
information can you say that the check up 
time of almost every patient is less than 16 
minutes ? 

4. 	(a) A chemical firm wants to determine how 
four catalysts differ in yield. The firm runs 
the experiment in eight of its plants type. 
In each plant , the yield is measured with 
each catalyst. The yield (in quintals) are as 
follows : 

Plant 
Catalyst 

1 2 3 4 
A 2 1 2 4 
B 3 2 1 3 

C 1 3 3 1 
D 5 4 3 2 
E 1 2 4 3 
F 2 1 1 2 
G 4 3 4 2 
H 3 1 4 3 

Perform an ANOVA and comment whether 
yield due to a particular catalyst is 
significant or not at 5% level of significance. 
[ You may like to use the values given at the 
end of the question paper.] 
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(b) An incomplete frequency distribution is 
given as follows : 

Give 
observations is 46 , determine the missing 
frequencies using the median formula. 

5. 	(a) The sales figure of a textile company is given 
below. Compute the moving averages for 
the length of 4. 

Day Sales 
1 230 
2 200 
3 250 
4 300 
5 200 
6 225 
7 400 
8 450 
9 415 . 
10 420 
11 500 
12 300 
13 400 
14 300 
15 315 

(b) A die is roled 1200 times with the following 	5 
results : 

No. that comes up 1 2 3 4 5 6 
Frequency 195 289 202 242 163 109 

C.I. Frequency 
10-20 12 
20-30 30 
30-40 ? 

40-50 65 
50-60 ? 
60-70 25 
70-80 18 

3 

5 
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Test if the die is unbiased at 5% level of 
significance. [ you may like to use the values 
given at end.] 

6. 	(a) The mean weekly sales of soap bars in 	3 
different departmental stores was 146.3 bars 
per store. After an advertising campaign the 
mean weekly sales in 22 stores for a typical 
week increased to 153.7 and showed a 
standard deviation of 17.2. Was the 
advertising campaign successful at 5% level 
of significance. [ you may like to use the 
values given at end.] 

(b) A Beer Company wants to determine the 
mean weight of a can of its beer. It takes a 
random sample of 80 such cans (from 
several thousand cans in its warehouse) and 
finds that the mean weight is 31.15 ounces 
and the standard deviation is 0.08 ounce. 2+1=3 

(i) Compute a 95% confidence interval 
for the mean weight of the cans in the 
firm warehouse. 

(ii) Is your answer to (i) based on the 
assumption that the weights of the 
cans of beer in the warehouse are 
normally distributed ? Why or why 
not ? 

(c) Cite two situations where stratified 	4 
sampling is appropriate. Describe two 
advantages of stratified samplings. 
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7. 	State whether the following statements are 10 
correct or not. Gite brief justification. 

(a) Mean and standard deviation of Poisson 
distribution are equal. 

(b) If A and B are disjoint events with positive 
probabilities , then they are independent. 

(c) ANOVA is a tool for testing equality of 
variances. 

(d) If LCL and UCL are the control limits on 

an x - chart for a process, then (UCL-LCL)/ 

6 is an estimate of the process standard 
deviation. 

(e) Population is stratified based on the 
different variation of the segments 
constituting the population. 

Some values of use, if required 
F - values at 

x2 value 5% level of 
significance 

t - values normal values 

2 
X 5, 0.05 = 11.07 F 3, 7 = 4.35 t 21 ,  0 .05 = 721 P (Z Is —0.02) = 0.492 

2 
X 6, 0.05 = 12.59 F 3, 21  = 3.07 t 22, aos = 1.717 P (Z s.0.02) = 0.508 

2 
X 4, 0.05 = 9.48 F 7,  21 = 2.49 t11,o.o5 = 1.796 
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X 5, 0.05 = 11.07 F 3, 7 = 4.35 t 21, 0.05 = 721 P (Z s - 0.02) = 0.492 

2 
X 6, 0.05 = 12.59 F 3, 21 = 3.07 t 22, 0.05 = 1.717 P (Z 5.0.02) = 0.508 

2 
X 4, 0.05 = 9.48 F 7,  21 = 2.49 t 11, 0.05 = 1.796 
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