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BACHELOR’S DEGREE PROGRAMME (BDP)
Term-End Examination

00622 December, 2014
(APPLICATION ORIENTED COURSE)
AST-01 : STATISTICAL TECHNIQUES

Time : 2 hours _ Maximum Marks : 50
(Weightage : 70%)

Note : Question no. 7 is compulsory. Attempt any four
questions from Q. No. 1 to Q. No. 6. Use of

calculators is not allowed.

1. (a) Draw a histogram and a frequency polygon
for the following data. Also find its mean.

Further comment on the shape of the

distribution by seeing the figures. 5
) Tnge 20-25| 25-30 |30-35(35-40|40-45|45-50
(in mins)
No.of | 4 7 11| 8 | 5 | 2
machines
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(b)

2. (a)

(b)

AST-01

The weights of 5000 NCC cadets are found to
be normally distributed with mean 50 kg and
s.d. 5 kg. To improve standards, it is decided
to retain only those having weight between
42-5 and 65 kg. Find the number of cadets
that will have to be discharged due to this
decision. [You may like to use the values given
at the end of the question paper.]

There is a 0-97 probability that no accident

will occur at a particular power plant during

each day. The probability of one accident is

0-02, and the probability of two accidents is

0-01.

(i) What is the expectation of accidents in
aday?

(i) What is the expectation of accidents is
10 days ?

(iii) What is the variance of the number of
accidents in a day ?

(iv) Find the standard deviation of the
number of accidents in a day.

The mean height of 50 male students who
showed above-average participation in
college athletics was 68-2 inches and s.d. was

- 2:5 inches, while 40 male students who

showed no interest in such participation had
a mean height of 67-5” with s.d. 2”. Decide
whether those who participate in athletics
are significantly taller than others. (o = 0-05)

[You may like to use the values given at the
end of the question paper.]
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8. (a) A hospital collects data about the number of
days spent by a patient in the hospital for
typhoid :

No. of days x 3|14|5(6|7;8|9

No. of patients f |11 |12 15|20 (20|14 | 8

Find a 95% C.I. for the number of days
required to be spent in the hospital by a
typhoid patient. 3

(b) An industrial engineer identifies four ways
that a certain job can be done. To determine
how long it takes workers to do the job when
each of these methods is used, the engineer
asks four workers to do the job using method
A, another four workers to do the job using
method B, and so on. Each worker’s time (in
seconds) is shown below :

A B C D
19 18 21 22
17 16 20 23
22 15 19 21
20 14 19 20
() Which method is fastest and which is
slowest ?

(i) Construct the relevant analysis of
variance table. (a0 = 0-01) 7
[You may like to use the values given at the

end of the question paper.]
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4. (a)

(b)

AST-01

A population consists of the numbers 2, 5, 7,
8, 10. Write all possible simple random
samples of size 3 (without replacement).
Verify that the sample mean is an unbiased

estimator of the population mean.

The following table gives the demand for an
item over seven months. Calculate the trend
values by fitting a straight line and estimate
the likely demand in August.

Month |Jan.|Feb.|Mar.|Apr.{May|Jun.|July

Demand in

thousands 20 1 30| 25|40 | 45 | 50

In an experiment to study whether smoking
affects health, the following data were
collected. At 5% level of significance, test the
hypothesis that smoking does not affect
health.

Light |[Moderate| Heavy
smoking | smoking | smoking

Health

16
affected 29 35
Health not

affected 36 23 17

[You may like to use the values given at the
end of the question paper.]
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(b)

(b)
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An électronics firm’s sales (in millions of
rupees) during the period 1976 — 90 were as

given below :

Year Sales Year Sales Year Sales
1976 1 1981 7 1986 14
1977 2 1982 8 1987 16
1978 4 1983 6 1988 13
1979 6 1984 10 1989 19
1980 5 1985 12 1990 20

Calculate an exponentially smoothed time
series from these data. Given that the
constant of exponential smoothing w = 0-4.

Construct the control limits of p-chart for the

following data :

S. No.

3

Sample Size

100} 121

81

100|121

Number of
defective pens

-2 2

0

1 2

Draw a rough sketch of the p-chart for this

data.

Give three examples of situations, where

cluster sampling can be used. What are its

advantages and disadvantages over random

sampling ?
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7. Which of the following statements are true or
false ? Give reasons for your answer. 10

(a) Number of crabs caught per boat is a
discrete variable.

(b) The probability of drawing two hearts cards
from a pack of cards without replacement is
1/26.

(¢c) Mode is the best measure of central
tendency.

(d) If the sample size is greater than 30 and
population standard deviation is unknown,
t-test is appropriate.

(e) If a sample of 50 TB patients is to be drawn
from Delhi Government Hospitals, then the
sampling technique used is stratified
random sampling.

Some values of use, if required :

Normal )
values t-values F-values " -values
P(z< 15
P igg 0.05 <1658 [Fy 12,0.01 =595 x3 s =5991
=0-9332 s
P(z < 3) ,
t90, 0.005 = 2-617 _948
= 0.9987| 0% Fy 12, 0.05 = 5-47| *4,0-05
X2 0.05 = 1259
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(@) 1976 — 90 % AN Th g ®H 6 forsh

g fht s R ad fwh
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1976 1 1981
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1978 4 1983
1979 6 1984
1980 5 1985

7

8

6
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1986
1987
1988
1989
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16
13
19

20
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7. fafafgs 4 @ #98 * g § ik =3
T ? YT I T HRIT 3T | 10
(%) dfa 1 o Tehg U Fehel I GBI JTdd =
g

(@) am H T ¥ o vfeeemoT & @ 9H % T
freprer <t wifdemar 1/26 2 |

() w5 F5a g I qaad 99 B |

(a) =fe gfdest s 30 & sl ok awfe o=
foraeH o R, 99 t-9eT SuFE 2 |

(¥) afe ferelt & ol srqardl & 50 dRE
UftRnt 1 gfaest formm 9n 2, @ wgw & S
areft gfdea dele wWia agfes gfemem
2|

T & g FT A1, 77 AT 8

T qH RAIE F-oM !
P 1-5
(2 <15) tgg, 0.05 =1-658 | F3 19 0.01 =595 [x3 ;05 = 5991
= 0-9332 '
P(z < 3)

t90,0.005 =2-617 [Fy 19 0.05 =547 |32 5,05 =948
= 0-9987 e 4,0-05

2 -19.
%6,0.05 = 1259
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