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BACHELOR’S DEGREE PROGRAMME

Term-End Examination
June, 2012

(APPLICATION ORIENTED COURSE)
AST-1 : STATISTICAL TECHNIQUES

Tine : 2 hours Maximum Marks ; 50

Note :  Question No. 7 is compulsory. Attempt any four
questions from the remaining. No Calculators are

allowed. You may need some values given at the end.

1. (a) Serum Amylase values collected from a 3

sample of 16 persons show a mean of 96 and
a standard deviation of 35 units/100 ml.
Assuming that the population is normally
distributed, can you conclude that the mean
serum amylase levels in the population are
different from 120 units/100 ml., with
a=0.05"? You may like to use the values
given at the end of the question paper.

(b)  Define time series and give its components 5
with examples.

(c) Division A and B in a school have 20 2
students each. One student is to be selected
from each division. What is the probability
that Rahul in A will be selected if 2 students
are selected out of 40 students ?
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A company manufactures pipes of small

diameter. Five observations of diameters of

the pipe produced were taken periodically.

The following table gives the average of

these 5 observations, taken 12 times during

a working day. Calculate the control limits

for mean and range, and plot the control

charts.

The data is given below in the following

table :

Saxnr;ple Sample values Sample mean
1 4.06,4.08,4.08,4.08,4.10 4.08
2 4.10,4.10,4.12,4.12,4.12 4.112
3 4.06,4.06,4.08,4.10,4.12 4.084
4 4.06,4.08,4.08,4.10,4.12 4.088
5 408,4.10,4.12,4.12,4.12, 4108
6 |4.08,4.10,4.10,4.10,4.12 4.100
7  |4.06,4.08,4.08,4.10,4.12 4.088
8 4,08, 4.08,4.10,4.10,4.12 4.096
9 406,4.08,4.10,4.12,4.14 4.100
10 [4.06,4.08,4.10,4.12,4.16 4.104
11 [4.12,414,4.14,414, 416 4.140
12 |4.14,4.14,4.16,4.16,4.16 4.152

(b)

AST-1

(d,=2.326, d3=0, d;=2.11, A,=0.58)

List the merits and demerits of the mean as

a measure of central tendency.
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3. (a) Given below are the data about the number 5
of seeds in a pod of a certain plant. Find
the variance :

No.ofseeds | 1|23 |4|5
Frequency 8114712131

(b) For a bivariate data, it was found that n = 5, 5
S,, =408, Spy=—468, Syy=68.8. Find the
correlation coefficient R! would you
consider the value of R? significantly large
at 5% level of significance ? What do you
conclude about the relationship between x
and y ? Use the values given at the end of
the question paper.

4. (a) Wages earned by workers A, B,C, D, Eare 4
Rs. 250, 330, 360, 330, 275, respectively.
Draw all possible samples of size 3 from the
workers without replacement. Write the
data tables for each sample.

(b) The following table shows the sample values ¢

of 3 independent normal random variables,
X1, Xy, X3. Assuming that they have equal
variances, test the hypothesis that they have
the same mean by using ANOVA.

X, | 13 11 16 2
X | 16 8 21 11
X [ 15 12 25 10
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(b)

6. (a)
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A survey of 64 medical labs revealed that
the mean price charged for a certain test was
Rs. 120, with a s.d. of Rs. 60. Test whether
these data indicate that the mean price of
this test is more than Rs. 100 at 5% level of
significance.

A sample of size 75 has to be collected from

apopulation. The population consists of two

strata, A and B. There are 100 items in A,

and the standard deviation is 20. There are

50 items in B, and the standard deviation is

100.

() If you want to carry out a stratified
random sampling with optimum
allocation, what proportions of the
sample will you take from stratum A ?
From stratum B ?

(ii) If you want to use proportional
allocation, what proportion of the
sample will you take from stratum A ?
From stratum B ?

(iii) Which of the allocation schemes in (i)
and (i) will result in smaller expected

sampling errors ?

Fit a linear trend to the data collected in a
unit manufacturing umbrellas, given in the
following table :

Month | 1 {213 |4]|5|6
Demand | 46 | 56 | 54 | 43 [ 57 | 56




(b)

()

7. Which of the following statement are true, and

In any one-day cricket match, the
probability that India will defeat Pakistan
is 0.6. Find the probability that India wins
a 5-match series.

From a sample of 25 observations, the
estimate of standard deviation of population
was found to be 15, for another sample of
14 observations, the estimate was found to
be 9.7. What conclusion could be drawn
about the two samples ?

which are false ? Justify.

(a)

(b)

()

(d)
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For a population of 5 households, using
circular systematic sampling, at most 10
samples of sample size 2 can be selected.

If two dice are rolled, then the events
“Getting the same number on both dice”
and “Getting an even sum of the numbers
on the 2 dice” are independent events.

In a standard normal distribution, the area

under the curve between — « and * is(.75.

In a binomial distribution, if X represents
the number of successes in 20 trials and the
probability of success at each trial is 0.4, then
the standard deviation of X s
approximately 2.2. 7

10
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(e)

If firm A has 5 employees with mean salary
Rs. 11,000 and firm B has 5 employees with
mean salary Rs. 15,000, then after merging
the two firms the mean salary of the 10
employees will be Rs. 13,000.

Some values for use, if required :

t - values F - values
tis 005 = 2.13 P, 5 005 = 10.10
tiy 005 =2-145  |F 4 0ps=771
ti, 005 =2.120  {F 5 005 =061
teo, 005=1671  |Fy g 005 =426
ts, 005 = 1.670 B g pps =512

Fz/ 8, 0.05 = 446




Tud.2t.-1
Ah UMY Friwy |
BRI
I, 2012
(TTEI UgIHY )
TUHA.-1 : wifesa qa@ e
a7 ;2 U2 SEHaa 3% : 50
e g e A &1 9 7 3 e an % 3w S
| el w1 v a0 B o T srew o
13T 1Y o A F1 SavaH v wwd &

1. (a) 16 R4 % yfaeyt § @ frg 7o dim 3
STHIEHE WA B e 96 3R 35 THTE/100
faeft. &1 a% fo=em evfd &1 w9 =i
A Jumrd: dfed €, a9 39 T 9 Froad
et TR € b wmfie & wrer dim streety
AM 1203%18/100 faeft. 4 s 1 aef a=0.05
1 TG FINTC! 319 G995 F o7 ¥ Gy mu
A 1 FET F G £

(b) e gt F aftufya it ok Seeoi @fgm 5
3H% T gy

(c) U faumery & wmr A iR B#H 2020 faemef &1 2
TOF 9T & uw faenefl g e ¥ 9 40
foremeffal & & 2 faenefl 33 9™ 2 @ TR 70
TR § 9T A ¥ Tgel A S ?
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2. (a) W& FEOAI DR AW ot wigdl w1 faior e
21 R T UrEhl % Ui de0 sTafys w9 9
foru mq - feaEi % SR 12 IR forg T A
dfe el @7 afiwa A9 aifers # & TE E
e i ofer & fag fres i uftwfed
FifoTT ofi o =né sy | 3RS A ATkl

g g
=t gmott 37?37_3 T frgma -
Sa:;ple Sample values Sample mean

1 4.06, 4.08, 4.08,4.08, 4.10 4.08
2 4.10,4.10,4.12,4.12,4.12 4112
3 |4.06,4.06,4.08,4.10,4.12 4.084
4  |4.06,4.08,4.08,4.10,4.12 4.088
5 |4.08,4.10,4.12, 412,412, 4.108
6 {4.08,4.10,4.10,4.10, 4.12 4.100
7  |4.06,4.08,4.08,4.10,4.12 4.088
8 14.08,4.08,4.10,4.10,4.12 4.096
9 |4.06,4.08,4.10,4.12,4.14 4.100
10 |4.06,4.08,4.10,4.12,4.16 4104
11  |4.12,4.14,4.14,4.14,4.16 4.140
12 [4.14,4.14,4.16,4.16,4.16 4152

(d,=2326, d;=0, d;=2.11, A,=0.58)
(b) = yafa & T F T H TEA F O W
FiFAl &t g TR
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3. (e R 09w wel § o el # wen % 5
7R fou MY § | WERO 9 i

dsieidenr |1]2(3|4]5]6
SRR 8 14| 7 ]12] 3|1

(b) fFe § =0 9@ HS F fag, @ fF 5
n=5,5,=408, S, =-468 S, =688
TghaY oNE R! J@ KN 5% Wefwa ®R
T HIT Y TedHdl €9 | 981 R2 & 7 o
IRN? x 3Ry & 9 GEY F I A M9 F
ol fraterd €7 w99 O & ofd § Wea WMl
T ITFT FIfT |

4. (a) WIGA A, B, C, D, E 31 3fSfa woigfar waw: 4
250, 330, 360, 330, 275 §1 fa wiaeara\ &
AFGY | 3T 3 % |l wfaa wfoest ara it |
TF faed & fae stiswel wrel fafaw |
(b) Trafafed afas 3 @6y WA Igf=®E =" 6
Xy, Xy, Xy % Wiaed! 7 qwidt 81 e T
w%a‘gnﬂ%gqnﬁammﬁaﬁ@maﬁr
AT I SIS R 31 A1l WA B

X |13 11 16 2
X, | 16 8 21 11
X, | 15 12 25 10
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5. (a)

(b)

AST-1

64 Afeemel TANTIENST 1 T Ta gt
o fordlt T foviy wder & fag =ea qe9
120 %. o7 3R ST e fa=eld 60 %. 411 S

SIS for 3 TS 30 T F1 7189 T 5%

el WR W 100 T. | S9meT § A1 T

TF gEfe A MW 75 & 0 yiiey @i

fFar S 3 s A = € A 3B AW

100 7 & 3R A fa=er 2081 BH 5092 §

3R A famrer 100 #1

() Ife A9 gean FgaE wWisd
Agfes® gfaaa R 96 €, 9 & A
Y 319 gfaeel %1 1 U &1 3R 'R
B 9 R otura &7 ?

(i) e 9 sgurfas frags =1 vam we
TTed &, T 319 TR A § wfaed 1 faamn
HUE 1 SR R B § fwra o1qum
S

(iif) (i) 3R (i) 7 fora Fraae I & genfaa
wfaead Ffear #7 gt 2

B A AT TH THE W THiFd Alwe 5t

faw yafi e FifTe st et arfers &

fenmng .

e | 123|456

3

| 46 | 56 | 54 | 43 [ 57 | 56
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(b) e fede e Y, yra wireE Bl 4
TR WHAT 0.6 ¥ | Foh! MFAHa 7 FARTT
f wr@ 5 &= #1 s@en A

(0 25%vl & T woeel @ wofie % A fawem o
T HAT 15 T 3T 14 W& F yfeey
9 SHAT 9.7 U T ST whvew! F 9
7 1 Fread frapten s wear 22

7.  ffafad ¥ @ $F Q wom v € ok a9 @ srgeg 2 10

qfte Hifer |

(2) T SHaferd Wi &1 wa ) g 5
& Wi ¥ fau gfeyl s 2 % = @
S9TeT 10 Sfoge g7 w1 v §)

(b)  af< < iel At b o R, 1 e A e
W9 g ' $R 2 ol R gemet o

WA S, e e §

(c) HIH THHE §29 H, — = 3R o ¥ 19 g%
& 3T &9 0.75 g

d) & fgug 97 &, afg x, 20 sy F
wheel F demel B fref W @ ok
T TR R awer Y wiiaear 0.4 3
T X 1 9 fa=gas e 2.2 @y
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(e)

AST-1

afz A ¥ 5 HHEd ¢ ST Wed 5AT
11,000 %. € 3K wH B & ufe weaw ¥ A
e FE 15,000 F. € @ aF ®E F faerd @
ST % are 10 FHDE 1 e ddd 13,000 %
BT

i ¥ fom o A, afe sEeas o |

t- A F-1aM
fro=213  |Fu300=1010
t, 005 = 2.145 FLs005= 7.71
b 005 =2.120  |Fy, 5005 =661
to 005= 1671 |Frg005=426
o 05 =1670  |Fy o005 =512
E, 5 005 =446
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