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BACHELOR'S DEGREE PROGRAMME

Term-End Examination

june, 2009

(APPITCATION ORTENTED COURSE)

AST-1 : STATISTICAL TECHNIQUES

Time : 2 hours Maximum Marks

Note : Question No. 1 is compulsory. Do any four questions

fro* the remaining question nos. 1. to 6. No calailstors

are allowed.

(u) The mean height of the students in a class is

152 cm The mean height of boys is 158 cm

with standard deviation as 5 cm and the

mean height of girls is 148 cm with standard

deviation as 4 cms Find the percentage of

boys in the class and also the standard

deviation of all the students in a class.

(b) A random sample of 700 units from a large

consignment showed that 200 were

damaged. Find 95% confidence limits for the

proportion of damaged units in the

consignment.
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2.  ( " )  Assuming that  i t  is  t rue that  2 in  10

industrial accidents are due to fatigue, find

the probability that :

(i) Exactly 2 of 8 industrial accidents will

be due to fatigue.

(ii) At least 2 of 8 indusfrial accidents will

be due to fatigue.

(b) A random sample of 20 daily workers of

state A was found to have average daily

earnings of Rs Mwith sample variance 900.

Another sample of 20 daily workers from

state B was found to earn on an average

Rs 30 per day with sample variance 400.

Test whether the workers in state A are

earning more than those in state B.

[You may use sofirt, of the values given at

the end of the question paper.]

( . )  Di f f  erent ia te between chance cause

variat ion and assignable cause variat ion

rn'ith a suitable example.

(u) Sale of major appliances vary with the new
housing market.  A trade associat ion
compi led the fol lowing data on major
appliance sales and housing market.

Housing Market
(Thousands)

2 3 4 4 5 5

Appliance Sales
(Thousands 5 6 7 8 9 10
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Develop an equation for the relationship

between appliance sales (in thousands) and
housing market (in thousands). Fit a suitable
regression line.

A sales person has a 60% chance of making
a sale to each customer. The behaviour of
successive customers is independent. If two
customers A and B enter the shop, what is
the probability that the sales person will
make a sale to A or B.

A sample of size 3 is to be selected from a
population of 11 households. List all the
possible samples by :

(i) linear systematic sampling

(ii) circular systematic sampling

The determination of visual acuity at 3
different distances (say A, B and C) was the
subject  of  a  recent  exper iment .  Four
different subjects chosen at random from a
large group were used for this purpose. The
data recorded were as follows :

Subject
Distance

A B C
7
2
3
4

2
5
7
10

6
10
B
6

10

8

4

6

Analyse the above two way classified data.

(.)

(u)4 .
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(b) Explain multistage sampling by giving an

eximple and illustrate how it differs from

simple random samPling.

(a) An advisory committee in govt' of India has

a total of 8 members whose ages in years

a r e  2 7 , 3 7 , 3 4 , 2 6 ,  4 3 , 5 0 , 2 8  a n d  2 6 '  T h e

committee has a rule which requires a

minimum age of 33 for a member to be

chairperson. Assums that a simple random

tu*p1" of size 4 is selected to provide an

estimate of population proportion eligible to

be chairp"tio.t. Find the mean and standard

deviation of the sampling disfribution'

(b) Demand of wheat over the years were

recorded and are given below. Compute the

moving average of length 3 fot the demand

of wheat and place them in line with the

corresponding Year -

Year
Demand
(in tons)

Year
Demand
(in tons)

1996
1997
r998
1999
2000
2001

200
220
200
350
340
350

2002
2003
2004
2005
2A06
2007

400
420
500
600
200
350

(.) A person travels down the Hosur road and

tu"t accidents occuring on the highway' The

frequency of the accidents is 0.5. What is

the probability that the person will see two

accidents in the next visit ?
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(u) A population of size 800 is divided into 3
strata. Their sizes and standard deviations
are given below :

A stratefied random sample of srze lZA is to
be drawn from the population. Determine
the sizes of samples from the three strata in
case of :

(i) propertional allocation.

(it) Optimum allocation.

An election polls were conducted at three
regions of the country. The number of votes
got by each candidates were recorded. Test
whether the candidate has any influence on
a particular region or not at S% level of
significance.

Candidates
7 2 a')

J

M. P.

Gujrat

Chattisgarh

200
150
700

300
450
350

100
600
350

(b)

(You may use same of
the end of the question

the values given at

paper.)

Strata

No. I II m
Size 200 300 300

Standard deviation 6 R 7 2
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7. Which of the following statements are true and

which are false? Justify your answer.

(u) A sample of L0 observations has mean

x : 43.5 and variance 4. The 95% confidence

interval for population mean will be

(b) If A and B are independent events then

P(AUB): P(e)+ P(B)

(.) The variation caused by strikes and lockouts

in the yield of a company does not show

periodicity or cyclic variation.

(d) AQL is the proportion of lot defective such

that the producer's risk is ct.

(u) If cov(&Y) - 0, then it is not necessary that

x,y are independent.

Z - Values r 2- Value t - Value F - Value

0 (0 .5 ) :0 '691s

0 (1.5):0.9332

0 (  -2.33) -0.01

6 ( t .645) =0.95

r 2r,o.os:3.84Lto.ozs,s=2.262

to.os,e : 1.833

Fz,o,o.os -5.1.4

F.,o,o.os =4'76

- o O o -

L 0

( -  s  s \
I x -2.37--- , x *2.37 --- |
[ {t? ., ln 

)

AST-1



2 qat

F|kr,iF^wrfu q-rdfiq

Fdrf, qfrqn

q{,2009

(qd6rsq.ia-{ q1-q€rmq)

q.q€.4.-1 r grfiar+tq irfi+€

q.gu.fr.-r

eTftiffiq el6 : so

vw s- 16Tn trr# f,r rrz v. r C o f d *ld qrr vrr

ffir #qrfu #eql,Tarl qWtu rd dr

. 1 . . (u) (m'q'q{r + f{sr?ffi 6} qpq dEqri 152 cm t I
qFrs'fd{iT{ 5 cm *'qrer ds*T ql rT'rra RTqr€

158 cm taqrqr+mf*rcq 4 cm* qrqRr€f*-di

q1 qteq Hqd 148 cm t r gs 6'qtT fr ar6*1 si
qfurildr ffi qtfuq dqT q'qTr *'qifr ffifdi

$T qr;ilfi'fu{d-{ fi vra e1fuqr

qfr qU 6rsr{rse (s{rq Eq q-n) fr t zoo

{iF.rSdi *. qn rlgf€n eft;qqf i qa Erfqr ts

sst zoo g*rrd Eruq fr r ss q'Tsr{{+c fr
rs{Itr wr{d t erJqrd *^ frq 9s% lqrqrerar

ffiilcq1fqqr

(b)
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2 . (") Es qenT qi W qrqA gq to ro snEilFrs.
gdzrTd d t z gffi qzFIEra *"qnor *fr t
Essi srfu-f,dT aro e1fuq fu- '
(i) s 3ffift-+.gSr{reif ltSn'z erEil{e*'

q'Rq €i'fr r
(i') B st\-€ilFr€ gf-{ren q t qq t s-ET 2

ef6t-qa * orqur €ftfr t
(b) rRT A t zo tfr*. q-d{ir *. q*. qqf6*. efiK{i

e1 st-sn ff{*- sTH eftrqqi q{f{q goo +-qrq
44 F sm q1 G r {-"q e * 20 tfils qq6f *
gs si-rT zilEf@f, eftK{ o.i 3ta.fr tfo*. 3{tq
qffi r*Rq +oO *- €TeI 30 6 e1tl e1 G t

wqidqsifqqfq'wr{wT A +qq-{i{rq B
6qwqfr+.l geng qferm sil-tTeItT*-q€tr
( ertq Fq vFT q'? *' et-d i f<q $d qr-fr HI q*q

o-r v*.i t r)
(.) qfi wgu 3-{-6{ur tqt{ $rtT H'f{q vsrq efu

f€qq s.Rut v{Rq + 3lf,{ {dr{q I

(u) g'q il*.wir 41 ffi ;Iq 116 qrqn * utq ffid

o-tfr tt qo EqrqTt eld{ i ge wq-{uii sl

ffi eilT T{ q.m qq ffifun 3fiffie qq.fff

t*q '

TdqrqTi i6eriu) 2 Ft

J 4 4 5 5

wqruiiqlffiqffid) 5 6 7 8 9 10

w6{uii61ffi 16wrf frl *rrlo{rqRl5wit
il fr *q w qeq qdri + tw q{'sfrq,{q
ffid aJf"Rt gqt 3qgi6 vtl5{M tg-r f.Fe
q;rfuq r

3 .

2 -

5
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(b) qrf, ffi qrd q*. qim gnr r+€urffF *1 qrf,
-ffi * eor srcRR t r srtru Tr6sT h qqen

{qnr t r qR B{rml S*T{ q A qrttn e efu s
TaTT q-{A t, fr {s-si yrfusdT wr tflmq-aqfu-
A qT s q1 .no tq funi

rr qfr+rti o1 qfr Rq-E fr t €r$q 3 qT q-s'

efrqqi glr qror { I fqETFcrfun gnr qql qw
qfrqqil +1 \F sil$( :

(t \fue'"rrttre yfrqq-{

(ii) Tfrq Erl-{g qfrrqqq

frE frfifi RRdr (qn ifrfqq A, B Sr c) qr

EE ir.nq-€Tq m-r frqtqor ero el q fuq rq !p.
e?fuT qr fqqq er tEst'{qq +tdq, qfiqgTTTo

fr t qn arF+ (fryq) qEf@n sq t gi q

efusror {s e-frq fr Bq-frT fq-qr rF{TT ts[fl fsq
qqsfingffitur q.

EqFtr
Ri

A B C
1
2
3
4

2

5

7

10

6

10

8

6

1 0

8

4

6

wtm' Q q'tr q'trFT sffi q;r ffiqur *Tqe r

(.)

(a)4 .
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(b)

(a)5 .

qd's<r'{rq fu{qggwfr eFn{in q1 tqe qifqq

aqr z{6 sfr ss q1fqq fq qo s{ET qgf@f,

efrqq-{ t ffis yrn'fr f,r* t r

r{f{d ssFR e1 qfi qeil€FFT{ qfr-fr fr $o s

TfqH {, ffi eT|-g 27,32, i4,26, 43,50,28

ailq zo q$ t I rTfiTfr sl {6 fiw t i*. ssFT

s{qtt q-S sq€q d qq-ar tffi qfiq sng

ag q{ d r *-evqr +1fdq t*' erqq q=r+ El *r{dr

wffi qqtr srJqrd zr-r q.F sIIcFeFT yErT q-{i

+ tdq qr{q 4 .a gs. sRT qEffi uftr<{ gn

qrdT t r gg sFffifi ea sT qTe;q ijfu rTr+fr

i#rffi qnd s1fuqr

frltrd q{ q ft{q? qr,T E1 nm.r€ frqr qq t,

ffi rH tqqr .rqr t r t{*1 qf'r + tirq, dlqt-i 3

6T rrftTErrq stsd qfir-filTd q1fqq E?Tr gQ qtrd

q{ Hl tqr + qtq rfisq r

(b)

q{ qrrT (zii{) q{ rTrrr (Eif f)
1,996
7997
1998
L999
2000
200L

200
220
200
350
340
350

2042
2003
2004
2005
2AA6
2047

400
420
500
600
200
350
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(.) qf, qfir ef te q{ qmdT t'n*Tr {-sqFf w g{
gdeq'Fn el *atTr t r gdaqrcil m1 frqn o.s t'r
Fssi qrkfrdT wl t fm qo qfu Glrd qnds
ss{'qq sTri q{ d ;$icnrd +i €qri

€r{q soo qi q{ EqE qi dtq R-ir q trr qror

tr f+h qr{q 3fl-q rT1-as fqq.s{ *i t<q t t

Fs vqfr fr t qrrq i2o qr qfr RRf, qgfafr
eftKrf fi-sT-dT qTd.r t 1 ffifua frqfr q, TqtCI.
nHirrir t qfrqqtr *. qT{Sr q1 frsrtRn qiiqq :
(i) ruqrfdfi fuirfr{ (ii) gs-diT Frqil{
ter + dlq Hi fr q*. g{rq qflffT s{srr{Tr rFrr I
qdq.wilffi gRi eltT q-di +i ffiflfiqT r-rTI I
sz vr*Jqor * rm -n sfu q1fqq lq wr ffi
ffiffi qT qs ffiE frd fr eelrc{ t qr ld r

frd
7 2 3

\qrq FffT 20a 300 100

Tq,{?f 150 450 600

gf,Rrrd 7A0 350 350

( sTrr{ qsT wr + s{-d fr fqq gF qFiiql y*q qr
es'a t r)

(u)6 .

(b)

R.{

€'gn I il III

ql{.q 200 300 300

qFffr fr-q-f,T 6 R 1,2
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7. Fl=Tfufisn fr t dr-t s'erq rrq t sfh +\r-t cFerq 10

t? sqqi str{ cFT silfds <ifqqr
(u) 10 d'et.qi' qTd q.F sfH El qleq

x = 4J.S t etr yq-{ur + t^r qqfr qTq *^ fdq

9s% fqvqrcqm 3{d{T€

( -  s  s ) . ,
I r - 2.37 +, x *2.37 -r l€rn r
t  " ln 4 ' )

(b) qR e eth n wn{ Tnr(t d}

n(aun): p(n)+n(e) tr

(c) Eeilait fr irmrd* *^ orqur ffi 4j;rfi *'ssr<l

fr gqfrq{q, srnfrqrq*tq fud{rrrfrsERff,
qqttr

(d) AeL .ne *. yqrq S rsae di m er1vta t,
wci*'TflEFr qT frlsq o d r

(") * cov (X,yl- 0, t d qO irnErvtrdr T€f t fr

KYrqca€r t
qR errqr{fr A, fr rfrrr + fdq gE qrq

- o O o -

t 2

z -q77 x2- qp{ r-qrt F - TIFT

0 (0.5):0.69L5

0 (1.s) _0.e332

0 ( -2.33)=0.01

d (1.645) =0.95

x2r,o.o, - 3.841.h.ozsB:2.262
to.os,s = 1.833

Fr,e,o.os= 5.L4

Fs,6,s.65:4.76
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