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1.     Write y6ur Ro.11 Nb. on the top immediatel'y on receipt of this question paper.

2.     Attempt all questions. Choice is available within each question.

3.     Use ofsimple calculator is allowed.

4.     Reqtiired.statistical tables are.attached wiith this paper.

.1...     Attempt any two questions : I(2xl0)

(a)   A population  c`onsists  of the  set  S = {4, 6, 8}  vyith  each number having

..probability of selection given by :

P.T.O.

•X. 4 6
-8,

.p(x) o.2' 0.-3 0.5



6067.

Random samples of size 2 are picked.up from the population with replacement.

Construct a sampl-ing distribution of sample means and calculate its expected

•value. Ho`w does it relate to the population mean? Also, calculate the Standard

Error of sample means. How.does i.t relate to the population mean.

(b)        (i)  If T is unbiased estimator of p, show that T2 is a bi.ased estimator of

P2.

(ii) -On what fact.ors does the iconfidence interval of an estimaloi depend?

How can you improve the preci.sion of an estimator?

(c)   Define the properties of unbiasedness. and efficiency for point estimators.

Use the above .pr.operties to comment;upon the. three estimators.

A-

8-

C-

(Xi+X2+X3)

(Xi+2X2.+3X3)

(2X]+X2+4.X3)

for estimating the popplation mean.
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(d)   A sTibdivision of a town has three' homes, one wi.th 3 bedroom, one with 4
i

bedrooms and. one with 5 bedrooms. A potential buyer chooses, at random,

tw.o different homes to visit (i.e., sampling without replacement).

"      (i)  What is th,e total number of unique samples?

(ii)  Make a sampling distribution of saniple totals. What is its expected

value? How does it relate to the p-opulalion.mean value?.    .

(iii) .What is the probability that the total number of bedrooms in a s.am.plc

will be at most 9?

i

2.     Attempt ahy rive questions : (7x5-35)     `

(a)   Consider a normal population distribution with the value of a known. What

istheconfidencelevelfort'heinterval(=±2.15o/`/=)andtheupperbound

(g±o.84;,ti).

a)   A random sample (n .= 100). is taken from a normally.distributed populat.ion

with mean ± 20.0, standard deviation = 1.. What is the probability that

(i)  20.0  =  i  =  2.0.2

(fi)  =   =  19

P.T.O.
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(c)   Let X denotes rio. of hours spent watching television. Further, X is normally

distributed with standard deviation of 5 hours. HQw larg.e sappl.e size is

need`ed so .that we cap say with 99% confidence that s`ainple quean .is within

1 hour .from the population mean. How will the sample size be impacted if

the confidence level was 900/o `instead.

(d)   The len.gth of the Skulls of 10 fossil skeletons of an extinct species of bird

ha; a mean of 5.68 cm and a standard deviation of 0.29 cm. Assuming t.hat

such measurements.. are norm.ally distributed, find a 95% confidence interval
•`.,

for the mean length of the skulls of this species of bird. Also determine a
•94% upper bound.

{e)   Working for a food company, the researcher is asked to determine the average
"total fat" (in g.rams) in a ,standard p.aekage of potato chips. He ana.1yzes

101 packages and get these results: mean = 18.2 g, variance= 0.56 g. If it

is  assum.ed  that  the  population  of to.tal-fat  measurements  is  norma.lly.

di'stributed, fi.nd. the 900/o confidence intervals for standard deviation.

®    A study of two kinds of photocopying equipment shows that 61.failures of

the first kind of equipment took on the average 80.7 minutes to repair with

a `standard deviation of 19..4 minutes, vyhereas 61 failures of the second kind

of equipment took o.n .the average` 88.1 minutes to repair with a standard

devi.ation of 18.8 minutes. Find a 99°/o confidence interval for the difference

between the true average amounts of time it takes to rep,air failures of the

two kinds of photocopying equibm.ent`.
\
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3.     Attempt any five.questions : (5x7-35)

(a)  €A random sample of 10.0 recorded deaths in the United S.tates during the

past year sho.wed an average life span of 71.-8 years. Assuming a population

standard d6viation of 8.9 years, does this se`em to indicate that the mean life

span today is greater than 70 years? Use a 0.05 level of significance. Calculate

p val.ue of the test.                                                                                                  `

(b)   A sample of 16. observations of daily consumption expenditures by a family

provided a mean of Rs. 260 and a sample standard `deviation. of Rs. 25.. It  .

is assumed that consumption expenditures are normally distributed. Based

on the above data, is it possib.le to conclude that the average daily expenditure

of the family is.bel.ow 250? Test at 5% and 1.% level of significance. Calculate

the p value of.the test.  .

(c)    Two production processes are. used to produce steel pipes. A sample of 100

pipes is taken from the first producti.on pr.ocess and has a mean length of
• 27.3  inches  and a .standard deviation of 10.3  inches.  The corresponding

figure.s  for  100  pipes  produced by the  second .method  are. 30.1  and  5.2

respectively. Is there a significant difference in mean length of pipes produced

by the two methods at 1°/o level of significance. Calculate the p value bf the

test.                                                       \

(d)   Two types of cheinical §oluti.on.s, A and 8, were tested. for their pH (degree
.of acidity of the solution). Analysis of 6 samples of A showed a mean pH

of 7.52. with a stahda.rd deviation of 0.024. Analysis  of 5  samples of 8

showed a mean pH of 7.49 with a standard deviation of 0.032. .Using a 0.05

significance level, detemine whether there is a difference in pH values of the.

two soluticms. Calcu`late-the p value of the test.

P.T.O.
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(e)   To find out.whether the .inhabitants of two South Paci+ic islands pay be

regarded as having the same racial ancestry, an anthJropbfogist determines
+

the cephalic. i.ndices of .six adult males from each island, getting = 1 = 77,.44

.\
and  =2  =  72.2  and  the  corresponding  standard  deviations  s]=  3.3  and

s2 = 2..1. Use th6 0.dl  1ev.el;of significance t6 see whether the differ`enc,e

•betwee.n  the   two   sample  means   can  reasonably  be   attributed  to
C

chance. Assume that the. populatioris sampl.ed are norm.al and have equal

variances.

®    It is knovyn that body weights of ground squirrels are .normally distributed

with pr = 400 g and standard deviation= 100 g. The researcher:is interest?d

in knowing whether this weight i.s more variable when the ground squirrels

live in nor.e marginal. habitats, where the quality and quantity.of food vary

more. from place to place. He randomly selects and weighs 51 ground squirrels

from the in.oxp marginal habitats and finds the mean to be 350 g, and standard

deviatiori to be 105 g. Does th.e sample result .confirm the hypothesis regarding

the weight being. more variable for such class of squirrels.
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A-6           Append.D{Tabfes

able A.3    Standard Normal curveAreas
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Ap|}endixTable5           A-7

®¢z) - P(Z = ztyTable A.3    Standard Normal Curve Areas (conf.J
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Table A.5    Critical values for I Distributions

AppendixTables          A-9

.01                            .00S                            .001                            .0005

31.821                       63.657
6.965                        9.925
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• 2.4M9                      2.m9

2.473                       2.771
2.467                        2..763
2.462'              ,       2.756

2.457                       2.750
2.449                       2.738
2.441                        2.728
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4.297                           4.781

3.733
3.686
3.646
3.610
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e
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I
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Tatile A.7    Criticarvalues for chi-Squared Dindl]utious
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A-12          AppendixTables

Tal]leA8    I c`urve Tail Areas
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Table A.8    i Curve Tail Areas (contJ

ha to the
riritof,
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