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NC–584 Seat No. ______

Third Year B. A. / B. Sc. Examination
April / May – 2003

Statistics : Paper - VIII
(Sampling Techniques & SQC)

Time : 3 Hours] [Total Marks : 70

Ëq[™t : (1) ƒÄt «&™tu™t „wý Ëh¾t Au.

(2) ytkfztþtMºteÞ ftuüftu y™u „útV…u…Ëo {tk„ðtÚte {¤e hnuþu.

(3) ËtÞÂLxrVf fu÷õÞw÷uxh ðt…hðt™e Aqx Au.

1 (y) M‚rh‚ ÞáåA r™Œþo™{tk r™Œþo {u¤ððt™e he‚ Ë{òðtu. M‚rh‚ r™Œþo™ {txu

Ë{Âü {æÞf™t y™r¼™‚ yt„ýf™e yr¼ÔÞÂõ‚ {u¤ðtu. yt yt„ý™fth™wk

rð[hý {u¤ðtu.

(ƒ) M‚rh‚ ÞáåA r™Œþo™ {txu «[r÷‚ Ëkfu‚tu y™wËth Ëtrƒ‚ fhtu fu

V y V y V yopt prop ran( ) ( ) ( ). . .≤ ≤

yÚtðt

1 (y) M‚rh‚ ÞáåA r™Œþo™ …Ør‚{tk, yt…u÷ ¾[o rðÄuÞ C C C nh h= + ∑0 {txu

ßÞthu nh, n S Ch h h ™t «{tý{tk ntuÞ íÞthu yst™wk rð[hý LÞq™‚{ ntuÞ Au.

‚u{ ƒ‚tðtu ‚u …hÚte V yst( )™wk LÞq™‚{ rfk{‚ {u¤ðtu.

(ƒ) ‘«{týËh M‚rh‚ r™Œþo™’ Ë{òðtu. «[r÷‚ Ëkfu‚tu y™wËth Ëtrƒ‚ fhtu fu
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2 (y) …rŒf r™Œþo™™wk ðýo™ fhtu y™u ‚u™t ÷t¼–„uh÷t¼ sýtðtu.

(ƒ) òu N nK=  ntuÞ ‚tu, …rŒf r™Œþo™ {txu «[r÷‚ Ëkfu‚tu y™wËth Ëtrƒ‚

fhtu fu :
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yÚtðt

2 (y) rî‚ƒ¬t r™Œþo™ …Ør‚ ðýoðtu y™u «[r÷‚ Ëkfu‚{tk Ëtrƒ‚ fhtu fu

V t V E t E V t( ) ( ) ( )= +1 2 1 2 .

(ƒ) rî‚ƒ¬t r™Œþo™ {txu, «[r÷‚ Ëkfu‚tu y™wËth Ëtrƒ‚ fhtu fu
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V y( )
™t y™r¼™‚ yt„ý™fth {txu™wk Ëqºt {u¤ðtu.

3 (y) „wýð¥tt r™Þkºtý yux÷u þwk ? „wýð¥tt{tk Út‚t [÷™™tk fthýtu [[tuo.

(ƒ) Ët™w¢{™tu rËØtk‚ Ë{òðtu.

(f) x  y™u R yt÷u¾tu {txu™e r™Þkºtý Ëe{tytu {u¤ðtu.

yÚtðt

3 (y) p, np y™u np yt÷u¾tu™e r™Þkºtý Ëe{tytu {u¤ðtu.

(ƒ) p–np yt÷u¾tu™e h[™t y™u W…Þtu„tu ðýoðtu.

(f) ™tUÄ ÷¾tu : U–yt÷u¾.
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4 (y) Mðef]r‚ r™Œþo™™tu ÏÞt÷ Ë{òðtu. Wãtu„tu{tk þt {txu ‚u W…Þtu„{tk ÷uðtÞ Au ?

(ƒ) ™e[u™tk …Œtu Ë{òðtu :

(1) Wí…tŒf™wk òu¾{ y™u „útnf™wk òu¾{.

(2) AOQ y™u AOQL

(3) AQL y™u LTPD.

(f) N = 20, n = 5, C = 1 {txu yuf r™Œþo™ Þtus™t{tk 10% ¾t{eðt¤tu sÚÚttu

Mðef]‚ Útðt™e Ëk¼tð™t fux÷e ?

yÚtðt

4 (y) yuf r™Œþo™ y™u rîr™Œþo™ Þtus™tytu Ë{òðtu.

(ƒ) yuf r™Œþo™ Þtus™t™t ËkŒ¼o{tk O.C., ASN y™u ATI rðÄuÞtu Ë{òðtu.

(f) 1% ¾t{eðt¤t Ë{qntu Mðef]r‚ {txu hsq fhðt{tk ytðu÷t Au. „útnftu™u ™e[u™e

ºtý Þtus™tytu Ëk‚tu»tfthf sýtE Au. ‚{tu Wí…tŒf™u fE Þtus™t™e ¼÷t{ý

fhþtu fu suÚte ‚u{tk LÞq™‚{ ¾[o ÚttÞ :

Þtus™t I : N = 5000 n = 100 C = 1 pa = 0.74

Þtus™t II : N = 5000 n = 140 C = 2 pa = 0.83

Þtus™t III : N = 5000 n = 240 C = 3 pa = 0.78

5 (y) ™tUÄ ÷¾tu : 

x
 y™u S yt÷u¾tu.

x
 yt÷u¾ {txu™tu O.C. ð¢ ‚{u fuðe he‚u {u¤ðþtu ?

(f) ƒwrØÞwõ‚ Ë{qn™ yux÷u þwk ? SQC{tk ‚u™e y„íÞ Ë{òðtu.

yÚtðt
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5 (y) [÷ y™u „wý {txu™e Mðef]r‚ r™Œþo™ Þtus™t™e Ëh¾t{ýe fhtu.

(ƒ) ßÞthu r¢Þt÷ûtý ð¢ W…h ƒu rƒkŒwytu r™Þ‚ fhu÷t ntuÞ, sÚÚtt™t [÷™wk rð‚hý

«t{tÛÞ ntuÞ, su™wk «.rð. y¿tt‚ Au y™u W…÷e Ëe{t yt…u÷e ntuÞ ‚uðt [÷

{txu™e Mðef]r‚ r™Œþo™ Þtus™t™wk Ëk…qýo…ýu ðýo™ fhtu.

ENGLISH VERSION

Instructions : (1) All questions carry equal marks.
(2) Statistical tables and graph-papers will be sup-

plied on demand.
(3) Scientific calculator is allowed.

1 (a) Explain the method of drawing a sample in stratified random
sampling. Derive the expression for the unbiased estimator
of the population mean in the case of stratified sampling.
Find the variance of this estimator.

(b) For stratified random sampling, in usual notations prove
that

V y V y V yopt prop ran( ) ( ) ( ). . .≤ ≤

OR

1 (a) For stratified random sampling method for a given cost

function C C C nh h= + ∑0  show that the variance of yst is

minimum when nh is proportional to n S Ch h h . Hence obtain

the minimum values of  V yst( ) .
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(b) Explain "stratified sampling for proportions", in usual
notations prove that
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2 (a) Describe systematic sampling and state its advantages
and disadvantages.

(b) For systematic sampling in usual notations, if

N nk= , prove that :
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OR

2 (a) Explain two stage sampling scheme. In usual notation
prove that :

V t V E t E V t( ) ( ) ( )= +1 2 1 2 .

(b) For two stage sampling, in usual notation prove that
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Also derive the formula for unbiased estimator of V y( ) .

3 (a) What is quality control ? Discuss the causes of variation
in quality.

(b) Explain about theory of runs.
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(c) Obtain the control limits for x  and R charts.

OR

3 (a) Obtain the control limits for p, np and np charts.

(b) Describe the construction and uses of p–np charts.

(c) Write note on : U–chart.

4 (a) Explain the concept of acceptance sampling. Why is it used
in industries ?

(b) Explain the following terms :
(1) Producer's risk and Consumer's risk
(2) AOQ and AOQL
(3) AQL and LTPD.

(c) In a single sampling plan with N = 20, n = 5 and C = 1, what
is the probability of accepting the lot containing 10%
defectives ?

OR

4 (a) Explain single sampling and double sampling plans.

(b) Explain O.C., ASN and ATI functions with reference to
single sampling plan.

(c) Lots which are 1% defective are submitted for acceptance. The
following three plans are found to be satisfactory by the
consumers. Which plan would you recommend to the producer
so that it may involve least cost :
Plan I : N = 5000 n = 100 C = 1 pa = 0.74
Plan II : N = 5000 n = 140 C = 2 pa = 0.83
Plan III : N = 5000 n = 240 C = 3 pa = 0.78
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5 (a) Write note on : x  and S charts.

(b) How would you obtain the O.C. curve for x–chart ?

(c) What is rational sub-grouping ? Explain its role in SQC.

OR

5 (a) Compare an acceptance sampling plan for variables with
that for attributes.

(b) Discuss fully a sampling inspection plan for variables when
two points are fixed on the O.C. curve, lot is normally
distributed with unknown s.d. and upper limit is specified.

_____________
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