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BACHELOR'S DEGREE PROGRAMME...

Term-End Examination

June, 2010

(APPLICATION ORIENTED COURSE)

AST-1 : STATISTICAL TECHNIQUES

Time : 2 hours	 Maximum Marks : 50

Note : Question No. 7 is compulsory. Do any four questions

from the remaining question nos. 1 to 6. No calculators

are allowed.

1.	 (a) 20 samples each of size 10 were inspected. 	 5
The no. of defectives detected in each of
them is given below :

Sample No. : 1 2 3 4
_

5 6 7 8 9 10
No. of defectives : 0 1 0 3 9 2 0 7 0 1
Sample No. : 11 12 13 14 15 16 17 18 19 20
No. of defectives 1 0 0 3 1 0 0 2 1 0

Construct the control chart for number of
defectives and interpret the result.

(b) A random sample of 10 observations is taken 	 5
from a normal population having the
variance 42.5. Find the probability of
obtaining a sample having standard
deviation between 2.4 and 4.9.
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2.	 (a) A crate contains 10 defective eggs out of 120 	 2
eggs. A crate of eggs is shipped. 3 eggs are
drawn one at a time successively. What is
the probability that the drawn eggs are not
defective.
For the following series of observations,	 5
compute the moving average of length 4 and
place them in line with the corresponding
year.

Year : 1995 1996 1997 1998 1999
Annual sales
(Rs. Crores)

2 6 1 35

Year : 2000 2001 2002 2003 2004 2005
Annual sales
(Rs. Crores) 7 2 6 4 8 3

From a population of 20,000 observations,	 3
a sample of 500 observations is selected.
Calculate the standard error of sample mean
if the population standard deviation equals
20.

	

3. (a) A sample of 100 items drawn from a	 3
population with mean value 64 and
standard deviation 3 has a mean value 63.5.
Test whether the difference in means is
significant at 5% level of significance ? Use
the values of the distribution given at the
end.
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(b) The weight of ghee obtained from a tin of	 5
milk is uniformly distributed with a mean
of 8 kg and range of 1.5 kg. Calculate

the probability that a tin of milk will
yield ghee weighing between 7 kg and
8.5 kg.

the largest and the smallest weights
of ghee obtained from a tin of ghee.

	

(c) Give two examples from day to day life	 2

where cluster sampling can be used.

4.	 (a) The response time in milliseconds was
determined for 3 different types of circuits
used in an automatic valve shut off
mechanism. The results were :

Circuit Type Response time
1 9 12 10 8 15
2 20 21 23 17 30
3 6 5 8 16 7

use anova to test the hypothesis that the
three circuit types have the same response
time.	 -
Use a = 0.01. You may like to use the values
given at the end of the question paper.

(b) A sample of size 3 is to be selected from a
population of 15 households. List all the
possible sample obtained by :

Linear systematic sampling
Circular systematic sampling

6

4
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5.	 (a) A lot contains 50 defective and 50 nork 	 5
defective bulbs. Two bulbs are drawn at
random one at a time with replacement.
The events A, B, C are defined as follows :
A = first bulb is defective, B = second bulb
is non defective, C = The two bulbs are both
defective or both non defective. Determine
whether A, B and C are independent. Also
calculate P (A n C), P (B n C) and P (A n B).

(b) A population of size 800 is divided into 3 	 5
strata. Their sizes and root mean squares
are given below :

Strata Size Rootmean Square Si
1 200 6
2 300 8
3  300 12

A stratified random sample of size 120 is to
be drawn from above population.
Determine the sample size for three strata
in case of (i) proportional allocation (ii)
optimum allocation. Explain why the
stratum sample sizes are different in two
cases.

6.	 (a) In a large city A, 20% of a random sample 	 5
of 900 school children had defective
eyesight. In another large city B, 15% of a
random sample of 1600 children had the
same defect. Test whether this difference
between the two proportions is significant
at 5% level of significance.

(b) A random sample of 700 units from a large 	 3
consignment showed that 200 were
damaged. Find 95% confidence interval for
the proportion of damaged units in the
consignment.
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(c) The probability that a consignment is 	 2
shipped is 0.8. The probability that a
consignment is shipped and delivered is
0.72. What is the probability that a
consignment is delivered given that it has
been shipped.

7.	 Which of the following statements are true and 10
which are false ? Give reasons for your answer :

Sample variance is an unbiased estimator
of population variance.
There is no difference between type I error
and level of significance.
Z test and t-test are both applicable when
population variance is known.
Control charts is a graphical representation
of testing of hypothesis.

(e) In a standard normal distribution, the area
under the curve between — 00 andmis 0.5.

Same Values of use if required

Z — Values X2 - Values F — Values

Z0.025 = 1.96 P (4 >1.22) at 0.01 level of
significance

Z0.05 =1.645 == 0.9955 F212 = 6.93

Z0.01=0.0040.004 P (X9 >5.1) F214=6.51

Z0.09 = 0.0359 -2 0.830 F12,2 = 99.4

P (x8 >1.34) F142 = 19.4
=0.995
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Z	 = 0.03590.09 .--: 0.830 F122-- 99.4

P ( x; >1.34) F142=19.4

=0.995
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