
BACHELOR'S DEGREE PROGRAMME

Term-End Enaminadon

June, 2OO8

IAPPUqATION ORIENTED couRsEf

AST:1 : STATISTICAL TEC}INIOUES

Time : 2 hours Maximum Marlr.s : 50

Note r Quesrion no' 7 ls compulsory' Do any tour

guestions from the rcmdlning gues'lons no'

7 to 6, No colculotors are allowed'

f . (a) Following is the dishibution of marks (orrt of 25) obtained

by 10 studmts in Physics and Mathematics'

AST-1
P.T.O.

No.
Physics
(4)

Mathematics
ciJ

xi Y.2
I

X, Yt

1 18 2 l 324 447 378

2 20 23 400 529 460

3 1 l l4 Lzr 196 L54

20 23 400 529 460

J 14
' 1 7 196 289 238

6 15 18 225 324 270

7 13 16 169 256 208 '

I 16 19 256 361 304

9 77 20 289 400 480

10 20 23 400 529 460

Total t64 794 2780 3854 3412



2. (a)

Draw a scatter diagram for all the lO students and
calculate the correlation coefficient between marks ol
Physics and Mathemaflcs.

(b) Two cards are drawr simultaneously or successiwly
without replacement from a well_shuffled deck of
52 cards. Furd the probahliiy disHb$ion of number
of aces k). Give a graphical representation of
probability distribution.

There are two samples o{ l2O0 and 900 people

drau'n from populatrons respectiwly, r,vhich haw
30% and 25% of fair-haired peopte. Test whether the
samples drawn from this populati6n mainhin
difference or not. (Use c = 0.05)

[You may like to use some of the values girren at the
end of the question pap€r.l
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(b)

3.

Compute the lirst three moving averages of length 3
for the btcycle sales data and place thern in line with
the iorrespondlng year.

Two samples of 9 and g sizes give the suni of ssuares
of deviations from respectiw means equal to 160 and
91 inches squares. Test whether these samples haw
been drawn from same normal population or not ? ,
(Use c = 0.05)

[You may like to use some of the rai:es girren at the
end of the question paper.l

I 
hcWle shop sells the following nuinber of biqrcles

from 1990 ro 2000.

Number sold
(thousands)

AST.1
P.T.o.



tb) tn a locality of 18'000 families, a random sarnple of

840 families was taken' Of these 840 {amilies' 205

families were found to harre a monthly' income of

Rs' 500 or less' Gw the confidence interval for the

families having income Rs' 500 or less' 5

4. (a) Plating of gold on wrist watches requires a chemical

called AuClr. Concentration of the chemical that is

added to the solution is an imPortant lactor' The

obiectiw is to choose that conc€nfration for which

plating is uniform' Tluee concentrations of AuCl,

chosen were 5%, 15% and 20%' Th'sp rryere added

in the solution and plating was doire and thickness

(in units) measrned on 5 gmples is given below'

a

,1 2 3 4 c

5% 3 2 4 2 4

L5% 4 4 3 2 4

25% 3 3 4 4 2

Use ANOVA to cornrnent on whetlrer the

conc€ntration of AuCla giv€s same result or not'

(Use cr - 0'05)

[You may like to use sonre of the ralues giwh at the

end of the question Paper.l

AST.l 4



(b) Consider a population of ll schools from which a
sample of size 3 is to be selected. List all the possible
samples by circular systematic sampling.

Consider the case of tossing two dices. Let

A : be the event oI getting an odd total ]

B : the event oI getting one on the first dice, and

C : the er,rent of getting a total of sewn on two
dices.

Then

Find P(A n q, p(A n B) and p(B n C).

Check whether A, B and C are tndependent or
not. Give reasons for your answers.

It is desired to estimate average annual wool yield per
sheep for a herd of 150 at a certain farm house
using stratified simple random sampling. Sheeps in
the hend are to tc grouped into three strata on
the basis of first shaving ln days. Optimum method
of sample allocation is said to be used for selecting
the orrerall sample of 25 sheeps from the three

5. (e)

(ii)

b)

AST.l
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strata. Determine approxtmatev optimum sFat'a

boundaries using the information on lird shaving'

giwn belor'rr :

Shaving daYs No. of Sheep (0
t;

r / I

3 0 - 7 0 6 2.45

70 -  110 2 1.414

110 - 150 I I

150 - 190 4 2

190 - 230 2 7'.414

230 - 270 7 2.646

270 - 310 6 2 828

310 - 350 20 4'472

350 - 390 10 3.762

390 - 430 25 5

430 - 470 40 6'325

470 - 510 25 5

6. (a) Frnd the probabtlity that at most 5 defective fuses will

be {ound ln a box ol' 200, if atpetience *rou's t}rat

20% of such fuses are defective'

AST-1



t

(b) Explain the following terms of 4nlity control : 6

(i) Process Capability

fii) Tolerance

(iii) Ass@able Cause

M Conrmon Cause

(c) A researcher mea$res the temperature of a solution
5 times. The observations are 25, 32,27, 29, 30 'C.

Determine an unbiased estimate of the temperature. 2

7. Which of the following statements are br:e ? Give reasons
for your ansler. 10

(i) F{istrlbuuon ts always used in goodness of lit.

(ii) Measure of central tendency in a data set relers to the
extent to which the obsenrations are scattered.

(iii) A process is said to be wrder assignable cause when
the points are above the VCL line of (X, B chart.

(iv) Simple random sampling is done by using random
number tables where the probability of drawing a digit
is 0 1.

(v) All time series have a hend.

AST-1 P.T.O.



SOMEVALLES FOR USE, IF REQIJIBED

t-values F-values

ts.s5, - = 1'645 F-value - 3'36 lor
t 1  = 4 , v r =  1 1

F-value = 3'23 for
v 1  = 9 , v 2 = 8

ts.625, - = 1'96
F-value = 3'48 lor
v 1  = 4 ,  v t =  l Q

F-value - 3'50 for
v r = 8 , v r = J

te.ss5, - = 2'576 F-ualue = 3.20 for
v 1  = 5 , v r *  l l

F-rrafue - 3'44 lor
v 1  : 8 , v 2 =  8

F-value = 3'33 for
v t = 5 , v r = l Q

F-virfw = 3.29 ior
v 1  : 9 ,  v 2 =  7

AST-I 8



I

t-r' | (.qq.a.-t I

erca Eqrh *r{m,r
wia cfrqr
q.{, 2OO8

(q{6r{tftr6 vrq+mr)
q.qt.A.-r : sifu+lq il+-+6

gq4; 2qd efEfids eie|: so

c ] z :  n w i .  z q M d  t i c n w  v .  I  C r f  # '
6H w srt +?rqq r ffiR) w wl,t rtl
+t agqfr adT p ,

1. (s) fri ro eFil Em q]fr+1 B+r 'rFre d rzs it tl
3
QXIqT ddi +t aiac IFIT E :

'lr. tl- qlfr+1rx,llFre 6v,y x! y.2
I 4Y '

I 18 2T 324 441 378
2 20 23 400 529 460
3 1 l 14 727 L96 154
4 20 23 400 529 MQ
c t4 17 196 289 238
6 15 18 225 324 270

13 I t l r69 256 208
It L6 19 256 361 304
9 1 ' 7 20 289 400 480
l 0 20 23 400 529 -460

sf, ds 164 794 2780 3854 34t2
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qS ro Brit trr qs ffiuf erfro c-{Es S{
dftrd f,qr rtFrd i ctq trs 'rq iti-d t d-s
6r vtdiiq 1rtis Fffitfmq I

1sy erd il{E t ild .r{ anr * sz vfr d € t

cs-Hlq fqr nidrqlT{ + A ci di're t t

Fdi d {sI k}qr flfrq-dr da ara dfus t
qrfu-dr ii-{ qr g* crfrq f{Fqrr rqd

efrFc t

2. (s) sq q{dsl.3ii t rzoo +'ii gil{ goo fit *

{M fds rs t fccll isqslT 30%e+{ zsm'frt
srd srd trr t r w cK fl q'ftwT dfqq fd
q+ w+4wr + fi{q Hfrrflt fr rfrc dar {6dl i
q r r f r r
(Td 

" 
= o'05 6I qiq dFs)

rrsc-Tr * ei-d n Rs rq 5rs ffi slrq+ fdq
sc+, f i i v+r t r

AST.l 1 0



(q) gfi sr$F6d sfr 5flq r990 2000 iris
trqfdfun lqgr i ffi I

s{ ilfrT{ sEffid
{sr (FqrS t)

1990 3
1991 3
L992 3
1993 3
r994 6
1995 6

7996 6
r997 6

7998 9

1999 10
2000 72

'  { n f f i+ f f i s r i r sn f f i s *xEc f i {
. 'rFdqq qtsd qFffifud dfqs sft Fe \i'rd sf

frl{tu t rtuq r

s. (s) s S{ a qgiii + n xtu+ril * qFdi + nt
ftiddii + s,ff 6r +'rq,-d rFrnr 160 eil{ sr Fs
s,t xrq +dr € , qq 

"rd 
qr ctqq dfrs fs E

xffi {FrFr yffqrq qqE t tqq 'Iq t qr
Tfr ? (cEf a=o.o5crrqlrdfuql
rrsq-T{ * oid t Rs 'tq gs crl anl* fdq
src t f rdv+ i l tu

AST-1 1 1 P.T.O.



(s) 18,ooo cR-sd qfi cd Tfd i s+o qRsld ;rr
q6 qEfu rftrc{i frct-rrqt t r gc s+o cR'srit
* zoo cRsdt +1 qrfu{ qrc soo t. sr {s+ 6q
d r soo t. qr qq+ irq erFI eri sf{qrif Er

f**"t 
siilrd {rd dRq I

Erq d sH qt ti cr qr* q-EI+ * fr{ n cl,
ilffi {iflqfrs qqrd cr r+'r f6cl qnr t r *e
it rsr++ + €iqur cr rdr frar eqFw+6 ttar € t
ElqRr Btfi qs tS qirq qr x*q q.c+ t, fes$
f* fri *r frq{ q+.scn sq t d sh t gt'rc
fr{ Aucl. + €iEtrI s%, 15% efr{ zo96 t t F€
+d fr fiif,r Rqnrqr sft EsS tci f+.ql'r{ir
sfu frq iss rs scffi cr a4at ff e+nf
t ) q r f r T $ q ] f r f + q t :

FF.q * dd t
sq+,fr d F6+ t

orc+ fdq

Auc[ * siqur t qqn qRurm xna tt t qr
+fi, w q{ trquft t+ + fds ANovA qr rfu
rfrrqS r trdr a = o'05 6I x?iFI dlfrq)

4. (6)

R < w g ; o u n
rl

qfrKd
- - +

AuCl. ;5T {llfruT .

I 2 3 4 5

5 % . 3 ' , 2 4 2 4

15% 4 4 3 2 4

25% 3 3 4 4 2

AST.l 1 2



(€) 11ffit fr qs {ctr dG'e ffi stgq s

t c{ cftK{i'6l qq{ 6tqr t t Tfrs
qsFiqd qFdqfi + R-fr {iTq nfrr(sil fr {m

f f iFq t  3

5. (6) A crsl d t6t qTd ffid'dfr( r qn dFq

e ' g+ Fvl ng cri qfi qaa fr 56a +tcr t'

B ' Yfa cr$ c{ gs (1) qt d s--cl dl r-d-c
orar t, ffir

c, A lTsl rfi, srd sr +'rq-d cl+ 6 qr+ d
tr6-c t6"{itT E I

ffq

(l) P(A n q, P(A n e) s{ P(B n c) {rd

il.'fq I

(ii) *q|q-6 mfue n, e S{ c eiir t qt

qfi r erqq qtsd slct gin iffrEq | 5

(q) RRd {(E qlqfu-s xfir{fi 6T rfrq oqh Cs
qr{ ilss qt rso iEJ * Eis f tfr qE ya
qr efrsa u'G_s .-flrqc q;r onfiT{ 6 +r+ E-f

F $ r d s € s + + d d r f t t r y { f r t +
i{rsn rR A wrt t EfiFf, qrtr tm t t re
qrrl slkil t fd fr{ <ii t zs$* *
sftK{t 6T qfi 6d t fdq xfrK{-ffffi d

qcf,q fsfu or rfr'r fuqt qril t t fcqftfic-d

AST-1 1 3 P.T,O.



cEc T]trq c{ xlqr {fir * qnm cr shsan
FETII H{ ffi ild #qS i s

tGr Rr t-ST et {qr rr) Ji
3 0 - 7 0 6 2.45

70 -  110 2 7-414
110 -  150 1 1
150 - 190 4 2
r90 - 230 2 t'414

230 - 270 2'646

270 - 3to 8 2.828
310 - 350 20 4'472

350 - 390 10 3't62
390 - 430 25 c

430 - 470 40 6.325
470 - 510 25 J

(s) qR q-Srq + T6 cin strar fr f+ zoso *o
gt|q dt t, d {s srf, sfr xrft-+nr vn +fqq
fr zooqd ErA s-d t qFr*_t_qf+, sqcc
+e Frdi I z

AST- 1 1 4



(r) cd st-$iutr*aT q+ +d 6r arcqFT trq qn
qrcdr t r iqq zs, sz, 27, 2s, so .c t r
aFFrFr sr qs onk{d eqrs-f, 5t-fr frFq t

z. frqfufuc 6{n q sh-sir t qqq ss t z +nq
sFd srr{r sm {fuq r
0 vEi A e-da qr niq ma qfr rrwr t teS

frqr qrer t r
(ii) qd qiq sgqq t Hq xgfr ifir r$r s{T

frcr n-+ *n t ffi iq"r ndtrn di t r
{iil) gis rxq +1 frtfq qr<ur + qst{ irq ir6r qrdr

t q-qfd f*g tX, $ qd d vcr- tur * sc{
df r t  t

0d qr{f6's {@r {RFFit qr y*'r *.<* q{fi
qqfu rft-++a pa* qnr i srdf Cs si{
Frsrd+ d xrfo+ar o.r i r

(v) mft qro-dfrnit si q6 sqqfr *d t r

(E) Tqr{r f{{lq +
.dfqq :

(i) xi6q s{dr
(ID FildI

tiiu frtvq qnq

fiv) qlqf{i 6RtrI

FTqfmfud rr{i 61 qrcqr
6

2

1 0

AST.1 1 5 P.T.O.



trdri*ftqgqrn, sRrFravffid

Asr-1 16 3'ooo

t-qrq F-qFI

ts.s5, - = 1'645 v r = 4 , y r = l t $
fuq r-sn = s.so

v r : = 9 , v r : 8 *
frq p-qn - s.es

tq.q25, - = 1'96
v r - 4 , v r = ! f l $
frq r-qn = s.aa

v r - 8 , v r = 7 $
frg p-qn = s.so

t o.oos, - = 2'576 v r = 5 , r r r - l l $
frq p-qn : s.zo

1 1  =  8 ,  v ,  = g $

frq pqn = s.++

, ' r = 5 , r r = 1 9 $
frq p-qn = s.se

u r = 9 , u 2 - 7 *
frq r-qrc = s.zs


