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AST-1 : STATISTICAL TECHNIQUES
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Note :  Question No. 7 is compulsory. Do any four questions
from the remaining questions no. 1 to 6. No Calculators
are allowed.

1. (a) Adieistossed twice. Gettingan odd number 4
in at least, toss is termed as a success. Find
the probability distribution of number of
successes. Also find expected number of

successes.

(b) The following figures are the production 6
data of a certain factory manufacturing air
conditioners :

Year 1990(1991(1992(1993]1994|1995{1996

Production (in
thousand units)| 7 [ 10 | 9 | 16 | 14 | 30 | 25

Fit a linear trend. Eliminate the trend
assuming additive model. What
components of time series are thus left
over ? W
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(b)
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A bird watcher sitting in a park has spotted
a number of birds belonging to 6 categories.
The exact distribution is given below :
Category (1|2 |3 (4|5 |6
Frequency [ 6 | 7 |13 |17 | 6 | 5

Test at 5 % level of significance that the data

is compatible with the assumption that the
park is visited by birds of six categories in
the proportion1:1:2:3:1:1.

A random sample of 170 boys from 8502
boys in an area showed that 21 had some
nutritional deficiency. Estimate the
proportion of nutritionally deficient boys
and the standard error of your estimate.
Give the confidence interval also.

A sample of 900 members has a mean
3.4 cm and standard deviation 2.61 cm. Test
whether the sample is from a large
population of mean 3.25 cm and standard
deviation 2.61 em. If the population is
normal and its mean is unknown, find the
95% confidence interval for population
mean.

The mean yield for one acre plot is 662 kg
with a s.d. 32 kg. Assuming normal
distribution, how many one acre plot in a
batch of 1000 plots would you expect to have
yield between 600 and 750 kg.
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The no. of defects in 20 pieces of cloth each
of 100 meter length is given below :

7 2,1,3,3,1,6,4,3,7,10,2,2;6,4,3,2,1,5,6,4.

Draw the appropriate control chart and
interpret the result.

A stratified sample of 50 units gives the
following :

Stratum No.| Ni ni

yi | si?
1 30 | 5 | 35 | 40
2 50 | 10 | 40 | 55
3 60 | 15 | 40 | 80
4 60 | 20 | 55 | 140

Estimate the average for the population
along with its standard error.

A consignment of 15 record players contains
4 defectives. The record players are selected
at random one by one and examined. Those
examined are not put back. What is the
probability that the 9th one examined is the
last defective ?
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(b)
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Three brands of battery are under study. It
is suspected that the life (in weeks) of 3
brands is different. 5 batteries of each brand
are tested with the following results.

Weeks of life
Brand I | Brand II| Brand III
10 6 8
6 8 4
2 7 6
6 4 8
2 2 4

Using ANOVA, test whether lives of these
brands of batteries different. You may use
the values given at the end.

An hypothetical population of size 6 with
the value Yi of an observable variate are
Rs. 8, Rs. 3, Rs. 5, Rs. 11, Rs. 4 and Rs. 7.
Obtain the sampling distribution of sample
proportion and the standard error of the
proportion of variate having value more
than Rs 7, if sample size 2 (WOR) is drawn.



(b) Samples of two types of elective bulbs were 5
tested for length of life and the following
data are obtained : '

Typel Type Il
Sample No. YP YP

n1=8 n2=7

Sample means |X¥; = 1234 hrs.| X, = 1036 hrs

Sample standard
deviations

§1=36hrs | §,=40hrs

Test whether the difference in the means is
significantly different regarding length of life
of two types of bulbs at 5% level of
significance. You may use the values given
at the end.

7.  Which of the following statements are true or
false. Give reasons for your answer. 2x5=10

(i) Parameters and statistics are the quantities
computed from population values.

(i) If a coin is tossed 5 times, then probability
of getting 4 heads and one tail is same as
obtaining 4 tails and 1 head.

(iii) There is no seasonal variation in a annual
time series.

(iv) Like t-distribution, normal distribution is not
symmetrical.
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v)

The level of significance is measured from
type Il error.

Some values for Use if required

t-values

x-values

F-values

13 (0.05) = 1.771

X5 (0.05)=14.07

F2,12 (0.05) =3.89

t13 (0.025) =2.160

X (0.05)=12.60

Fy 14 (0.05) = 3.74

t14 (0.05) = 1.761

X, (0.05)=11.07

F1212 (0.05) =19.40

t14 (0.25) = 2.145

F1412 (005) =19.40

If Z ~ N (0,1) then
P (|z| < 1.96) = 0.05

)

@) P(Z < 2.75) = 0.997
(i) P (z < 1.94) = 0.9738
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(i)

2X5=10

aft T fad 1 9= IR TN 9W ¥ @ SR

o 3R T vg M Y wifeRar o€t ant < R
e fog iR =R ug 3 1 el

i)
@)
)

e Hrer-Foit # S Bt fa=or 71 Sl
t - S T WITATEHE sieq Hfd 7= 2T
Frefehal TR YRR 11 3 | 9 = €1

W UE T A T AT 61 WA H GFRS &

t-a=

XPeum

Foqm

t13 (0.05) = 1.771

2 =
x> (0.05) = 14.07

F2’12 (0.05) =3.89

t13 (0.025) = 2.160

2 =
x> (0.05) =12.60

Fy14 (0.05) = 3.74

t14 (0.05) = 1.761

x2 (0.05)=11.07

Fi2 (0.05) = 19.40

t14 (0.25) = 2.145

F14 (0.05) =19.40

g Z ~N (0,1) T :
G) P (|z| <1.96) = 0.05

(i)

P(Z < 2.75) = 0.997

(i) P (z <1.94) = 0.9738
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