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BACHELOR’S DEGREE PROGRAMME
(BDP)
Term-End Examination
December, 2024
AST-01 : STATISTICAL TECHNIQUES

Time : 2 Hours Maximum Marks : 50

Note : (i) Question No. 7 is compulsory.

(it) Attempt any four questions from
question nos. 1 to 6.

(iti) Use of calculators is not allowed.

1. (a) An incomplete frequency distribution 1is

given below : 5
Class Frequency
0—10 10
10—20 20
20—30 ?
30—40 40
40—50 ?
50—60 25
60—70 15
Total 170

Find out the missing frequencies if median
value is 35.
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(b) Consider the following data : 3

5,12, 41, 48, 58, 14, 43, 50, 45, 40, 41, 40

(1) Compute mean.

(11) If the largest value of the data is
changed to 500, then to what extent
will the mean change ? Justify your
answer.

(¢) Describe the measures of dispersion by
illustrating with one example of a measure

of dispersion. 2

2. (a) A problem of statistical techniques is given
to three students A, B and C whose

chances of solving it are l, 1 and 1
2 3 4

respectively.

(1) What 1s the probability that the
problem will be solved ?

(1) What 1s the probability that only one
student will solve the problem
correctly ? 4

(b) In a call centre, calls received at a
telephone switchboard occur at an average
rate of 6 calls per 10 minutes. Suppose the
operator leaves for 5-minute coffee break.
What is the probability that : 4

(1) exactly two calls occur while the
operator is away ?
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(1) at least two calls occur while the

operator is away ?

(¢c) What i1s the difference between simple
random sampling with or without

replacement ? 2

3. (a) What is a time series ? Explain briefly the

components of a time series. 5

(b) A cigarette company 1is interested in
evaluating the effect of gender on the type
of cigarettes. The company collected the

following data from a random sample of

200 persons : 5
Cigarette Gender
Total

Type Male Female

A 35 45 80

B 50 30 80

C 25 15 40
Total 110 90 200

At 5% level of significance test whether the
type of cigarette and gender are

independent.

(You may use the values given at the end

of the question paper.)
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(a) A population of size 10000 is divided into

(b)

4 strata. Their sizes and standard
deviation are given as follows : 6
Strata
I I1 I v
N 5000 1000 2000 | 2000
S.D. 25 10 15 20

A stratified random sample of size 500 is to
be drawn from this population. Determine
the sample size to be taken from these
strata, in case of the following :

(1) Proportional allocation, and
(11) Neyman allocation.

In 16 one-hour test runs, the gasoline
consumption of an engine on an average is
found to be 16.4 gallons per hour with a
standard deviation of 6.1 gallons per hour.
Assume that the gasoline consumption
follows normal distribution. Test the claim
that the average gasoline consumption of
the engine is 12.0 gallons per hour at 5%
level of significance. 4

(You may use the values given at the end
of the question paper.)
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5. (a) The following table contains the data
related to smoking habit among the

participants of two cities : 4

Smokers | Non-smokers

City A 800 200
City B 800 400

Construct 95% confidence limits for the
difference in proportions of the smokers of
two cities A and B.

(b) For overall quality improvement of cloth, a
textile manufacturer decides to monitor
the number of defects in each bolt of cloth.

The data obtained from inspection of 10

bolts of cloth are reported as follows : 6
Bolt of Cloth Number of Defects
1 8
2 19
3 5
4 11
5 2
6 8
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7 7
8 13
9 3
10 2

Draw C-chart to check whether the process

1s under control.

6. (a) In order to test whether there is any
significant difference in the average
number of units produced per week by each

of three production methods, the following

data were collected : 7
Method I | Method II | Method III

4 2 3

3 3 3

5 2 4

7 4 2

4 1 2

Test a significant difference among the
units produced by the three production
methods at 5% level of significance.

(You may use the values given at the end

of this question paper.)
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(b) The data of monthly salary (n
% thousand) of 5 computer operators from

each of five offices are given as follows: 3

Office | Office | Office | Office | Office
Operator
I 1I 111 v A%
1 12 14 10 16 12
2 10 16 10 16 14
3 14 16 12 16 12
4 14 15 11 16 14
5 15 16 10 17 11

Select 2 first stage samples and then 6 of

second stage samples.
7. Which of the following statements are true and
which are false ? Justify your answer : 5x2=10

(a) The correlation coefficient lies between — oo

and oo.

(b) Rejecting a null hypothesis when it is not

true is called Type-I error.

(¢) If variance of X is 5 and Y = 2X + 3, then

variance of Y will be 20.

(d) If events A and B are independent, then
PANnB)=PA) +P(@B).
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() The mean and variance of a binomial
distribution with parameter n and p are

np (1 — p) and np, respectively.

Some values for use, if required :

Z-values t-values | 42_yalues | F-values
Z.025 45,0.025 X2,0.25 F5 12,005
=1.96 =2.131 =17.38 =4.75
Z.05 45,0.05 X2,0.05 F; 12,005

= 1.645 =1.753 =5.99 = 3.88
Zo. 01 45,0.01 X2,0.01 F5 12,005

=2.326 = 2.602 =9.21 =3.71
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10—20 20
20—30 ?
30—40 40
40—50 ?
50—60 25
60—70 15
Hd 170

Ife mifasht A 35 ®, @ of@ SRENANd
0 it

o oo >

(@) Tr=fafed st s - 3

5,12, 41, 48, 58, 14, 43, 50, 45, 40, 41, 40
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(%) FA-0f 1 B ? K-S0 H HSH] HI

5

(@) & faRe o fane & ¥R W S

% YAE HT JoAih HET AR 1 HI

F 200 AR F Igfeew wfasw @

o o

frefafed sffee wenia fog ® 5
fame =1 EES
£y
ERIN gy Hige
A 35 45 80
B 50 30 80
C 25 15 40
e 110 90 200

5% WIHA-TR T T ShifTe for =

e &1 YR 3R Sl @ad T

(3 9e9-99 & 3id # fRu T AW &
A T Hehd 21)
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MY 10000 I THERE HI 4 WA H
faufsa feran T S ST SR AW
e = feu Tw € 6
T
I 11 I11 IV
N | 5000 | 1000 | 2000 | 2000
SD. | 25 10 15 20

9 §Afe H ¥ WM™ 500 H TH wWid
agfesd wiaeel foan s 21 frefafea
frafd 4 37 @ 9 fau SH amen gfasst
M fAyifa swifse .

() euifaer fre, e

Gi) 9 faa

Th-TF ¥ & 16 T §, Toh o &l
el @ad EaT 164 Trom e T
et g famer ofd =2 6.1 Tem 2
oA e el @9d g9 §ed o
FTIET HIA T TH I BT TIEO KIS
fF 5% @Lfhal T W I9E H1 NG
U i 12.0 o gfa s 2 4
(9 3 W9-94 & fd ® fu T A
T FAM HT Fhd 21)
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5. (&) ffafas aroft & ¢ s & wfawfm
% YUUA ®I KA W Hafud seke R
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gUUE | YU T A
HE qrel e
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I B 800 400
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1 8
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4 11
5 2
6 8
7 7
8 13
9 3
10 2

gfrar fesm o @ @1 98 @ 9@ w9 %

fae C-=re AT

6. (&) o Saared fafeed gro ufd o= sanfed

SHIEAl H1 3d §E H Fig giefe i
T oW &, e wWygu = & fou

feferied sfiehe Tehia frg T ¢ 7
fafa 1 fafa 11 fafar 111
4 2 3
3 3 3
5 2 4
7 4 2
4 1 2
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5% WfFhdl TR W T 9 S fafeat
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7
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Frreferfed ® 3

- HEATAT | HEATCT | T | RS | e
I 11 111 1A% \Y
1 12 14 10 16 12
2 10 16 10 16 14
3 14 16 12 16 12
4 14 15 11 16 14
5 15 16 10 17 11
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RO & 6 FIASTN 1 FI9 HifT
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IEA B 2 o9 SW A g HifT

5%2=10

(F) TE-HeH oMk -0 AR oo & e e

B 2
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(@) Y@ URped T & ¥ 9 8H W W
BN HET TEU-1 A Feerdl 2

(M) AR X 1 TEOT 5 7 N Y=29X + 3 %
T Y T FEOT 20 SATI

(%) aff s A R B TWdd €, &
P(ANB)=P(A)+P Bl

() =G n 3R p a1 fgug sied o1 Aieg 3R
THIOT ShHTI: np(l—p)3‘ﬁ'{np 2

Ifg eTavae 8, @ oY f=Afatad ol &1 9=

WW%

Z-91 t-AT 2 -HH F-A
Z.025 b5,0.025 X2,0.25 F5 12,005
=1.96 =2.131 =17.38 =4.75

Zo,05 t5,0.05 %2,0.05 F5 12,005
=1.645 =1.753 =5.99 = 3.88

Zo 01 45,0.01 %2,0.01 K5 12,005
= 2.326 = 2.602 =9.21 =3.71
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