
BACHELOR'S DEGREE PROGBAMME

Tem-End Exaoitarian

DMber, 2OOa

{APPLICATION OFIENTED COIJRSE}

AST-1 : STATISTICAL TECH IOUES

Tine : 2 hau6 Mo\inrn Matks : 50

Quesrion ,o. 7 ^ coqputsorr. Au.mpt
ony Jouf quesrlans lrcn the tundinins
q!€stro,s no. I t. 6 Cotcutotars ore not

0 I l 0

10 10 10

Calcubts lh€ nen and slandard deviation ol
th€ hou^ Equired by studdts



(b) Il in to$ins a lair die, E is the ev€nt s€tlins

an odd .unber" and F is rhe ev€nt getting

a numlpr l6s than 4 , then .aLdale th€

prcbab ity ol getting an odd numb€r or a

nunber l€$ tha. 4 2

In a leleision appealalce, an lvtlA lrom a

slate aeks rcte6 in thal siate to indicate

whether lhe MLA should rct€ alrainst or Ior

a parlj.rnar pi4€ ol iesislarion 
-fh€ 

MLA

office !€ceiws 4100 &pli6. Since vot€6lrdm

west€m pan bnds to be democbts whjle

those fron €6tern paits t?nd to be

communisls, the MLA dividd L\e Epli€s on

the b6G ol thet Seographical ongin. 68% of

lhe r€plies t.m lh€ western parl are againn

th€ lesi6lation and 36% ol rhe r€pli€s rrcm

th€ easlem parl are against it.

Dd the MLA.ary out a stralllied

Did lhe MLA €rry olt a slralified
random sahplins ?

L!o( ao'rld yN tust6 the sanple

What impiovem€nls Muld you sugg6l ?

(,)

(r')



2.

3

2

5

(a) lr on the avehge, trlo

pla.e per minutc, what

'n any glven momem

{b) X k a norhal hndon vanable wilh srddard

daiation 2 A iadon emple oI 25 values

has a emple m€an 10. End a 95%

conlidence interal lor lhe m€an of X.

(c) According to specili€tions, a fadory is to

manufacture ste€l cables, each ot l@s$

45 m. The custoher sp€.t€d llal lhe cables

h€ r€.eiv€d had a smaller length To allay his

$picion, the manulacluer tesred 16 cables

and lound the sample mean io be 44 82 m

and smple s.d. lo be 1.15 n. Asmilg a

normal dctribution, are the .ustoner's

supicions welllounded at 5% ldel of

signilicnce ? Whte lhe apprcpiiale

h!,polhesis, aliernotiw hypoLhesis and decide.

(to 05 al 15 d.l. = r.753)



3_ (a) What drmpbons are na@$ary tor lh€
Iollowing to be binohial silualions ? What n
lhe binomial random kiable in each .e ?

(i) A marketins reparchd is inl€rested to
as$ rhe prelerdce ol a Farlicular
product that dists in lhe market 4@,,6 of
the consumeF say Yes' and 60% ol th€
consun€E say No to lh€ product In a
sabpl€ dI 10 .!slom6, d€ r(M.d5".
would lik€ ro lind $e probability that 7 or
moie preler lh€ product.

{ii) A drus fnm adniniste6 a .ew drus to
20 p€ople with a certain di*@. The
probabni\ that th€ dtus will cure each
pemn ot the dsa* h 015. SuppoP
lh€ lirm Mnts the probabilily that 3 or
more oi lhe 20 people will be ared

(!) A box contais 10 ses, 3 ol which ar€
.lelative T^D nes arc aQw at GndDn
Find rhe probabili\i thal none ol $em k
d€l€.tiv€, il lh€ sahpl€ is dram

(i) with replacement,

(ii) witholtreplaen€nl

2

k) ftplain in bii€t the lour componmts ol
laiialion in lime eries, wilh examples.



(a) A soap manufadud is tryrnlr lo del.rmine
whether or not i. marL€l a na t le ol soap
I choosA a rddom sampl€ o1300 people in
lh€ United States, and samples ol equivalent
sia in England and France lt ask each of the

People in %ch smple lo lr! the n@ soap,
and ee whether he or sh€ likd il b€tter than

other $aps. The resulls a€ as follos :

(b) The quart.rly prolits and el€s lin mjllions
R!p"6) ol six appliance lirhs are as iollom

Tasl lh€ h!,pothais that there are iniernational
difieEnc6 b the propodion ot people who
prel€r lle new soap, usins 5% ldel oi
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(i) Corutact the strai diaglam.

(ii) Which ladable (profit or sal€) do you
sugsesr as lhe dependenl kdable ?

bt conplt€ lhe emple '€g6ion lin€.

(a) At a call kntE, €11€6 ha@ io wait liil an
op€rator is Eady to lake their call. To mo.itor
this pro@$, 5 olls w€re re@lded ai! hour
lor th€ 8houi eikjns day The data b€low
shds lle waihg time in weeks :
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b) W e Lhrce ad@ntas6 and th@d

disadvanlages oi sing a sampling approach
inst€ad ol a c@sus approach tot studving a

ia) Slppqse,r@ a total ol 120 suava tre6,
5 clsrers ol 4 trees @ch ar€ selected and the
yi€ld (in ks) is P.orde/ below l
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Eslinate ihe aleiage yield par lr@ and ils

(b) A manula.tuer ol rayon wanh to conpare

lhat the y1eld sli€n$h of 11 5 ks/mm2 is met

or not at 5% lavel ol sistiticance Th€

manufactur.r draws a ehple dd calcriates

lhe mean to b€ 128 kglmnr and lhe

standard devialion is knom to b€

20 ks/nm2, Carry out lhe slalhlical;si

appropnab lor this



Whi.h ol the Iolldins stat€m@ls are r,e
u.rlich ar€ Jalse ? Justi4r 9or answ€6.

li) Systemtic saDplils i5 nost suitable
Poplland.s si{h pedodic lrad'

ti) ll 15 student are randomD selected tbd each
ol th€ 10 selected clas$ooms. out oi a lotal oi
22 da$r6G, th€ sahpling hethod 6e!i k

(iii) For anv irb e@ts A and B,
P(A.  B)=  qA.  P(A B) .

:10,  -  E, )z
Ei

for sood!€$ oi ijl Iollods a

lv) A movins average ol l@gth 7 @nnot be
@lculaled Jo' th€ ii6r thr€e r€an or a rine

1A

Ssne ..lues tor use, iJ Pquired.

, .3a., -  11o7

136.6 -  12 59

xttzs . - 12 83

x,oo2s.6 = ra a5



l q q q a r I

Tirtrd sqt& 6r{6q

v*h ritEr
&sq(, zoos

(eqdr{{d-6 crE{6c)
q.qq.a.-r : (ifiF{?q Fa'+€

nz .  t ?a i . 73cM l  t r , y ra r  s :  r  A6d
n aE aE R7 #li! t +d6azrl q Fe14
6AA qa tuaAd  t  

-

r. (6) FErlitud qwfr 50 ffi a{r t6€} {qrF
i dq + +srr n qfin frq 'rq t]rd +r
<{tfi i :

8 10

1 0 8 l 0 l 0

ffi4i <Fr siftrd q-at * n"q ert qr++



(rc) r{6 qrqdlrd,n+ qr'r edrdi c{, "Fqq iq@I
qi dr {.a E t nqr "a i 6q iqlFl qi"

41 q.ir Fi, (4 r$ lilq {@r n 4€ 4q
tlql qd * nrf6dr qffidd dtus | 2

(r) qd q.{lfi * +qrq + qtaq * \rqi ([q 6r
frql{4 ({q.qq.r{.) d{ nq * {ir<rftif i
qd fsdr ? k a 4d 4dd ft rq 1i'rT{4 dr
q{ ffire ftq4 + w t {f<ra a1T qliq
qr Ritq i c( Rq{6 + 4rqldc d 41oo
-ir {r,n ai i dfr cffi q.r + Fr<rd:ril
4 FcFi ++rh sr 3n{ i 3i}t tfi ,nr +
{trsrdrqJ d !91i slqars al 3i{ i, lsft\
!E Ec'rq4 nR .dit A -r+ qiifffi -{,rc
+ srcr cr ffidd d{ +dI i l qf;gq cIT
* -dit i i 6s%traq; trrq i ? dqr
E{ ln'r i rtril t t 36% faq{6 + ftitr
I t

0 4r f4cr{6 i rld RRd nft{44 i{{ sr ?

(ii) qI fsqlq{ } r{6 RRn qqfu* nF|{{i

{iii) 3iq !s cfi<ri Firg? qI 3iftf, fr's
Ffi{ i {+i ?

qdii ?
gsR + idq f,r gnrE -ir



2. (6) {i ffi cl6ar Frd q{ tfr iirz 3jisir{ a
4n {+{r 4rd} i, n} w* llfqFdl 4r i fu
q4 f<q q {q c{ sq erd i 4 cr 31Fr6
qri tr}{r da,i ?

(s) x qlTs fi{rq 2 i {rE !.s tsrcR qrq*

w i 25 cFii + ,I{ irEfd6 cid<li ar
xfti<{ qrq roi r x+ qI14 + liq q+

95% litqrsdr 3i E {rd dfqq L

(r) fq1'.d{iii * qJsR, ffi fr€t ql dd +
+fi Ffin q+ i, Fci n f,+4 +r iiari
a 5 m A  L q { c l E 6 A c i { k E q r f t *
rq ili ne +ciii * iiqd dS € | 5q*
ri* d g a{i } ftc, trcJ i 16 +ciii
ait ds 4 nsr F{dr ntrqrl qrq 44.82 .
{R ftqr Brk nnEd ql'r+ F.q.ri 115 m
lrq Fa L acf+ *1 rrE vsrqq ii-{ qii

g,r, er *r+ * rik 5% €PhnI + F{ ,{

se{frn q ? slgm cfadi4il, ffe]6
qf.ffi{ trdq 3ft frliq dFc
(15 d.l. \R 10.05 = 1.753)



3. (6) fiqfdtun 4 Ec< ffiqi ai + ftq Bq
acriFii a} lirqrsddr I ? rs'6 Rqfn ii,
RqaE fuqq r i  ?
0 q+ q4E{ 3ljlisrrfdt lir {tu drEl{ i

h'{qri c4 His sffs d c{< trRn
a{i t i | 5'{ ticr< 4 Iiq, 40%
lq'iff tii 6€A i 3i{ 6oY" 3'rElmr
'ifi' ain i | 10 3q+6Eit * q6
eFfii$ i, rq{qrrrdf Eq .dR al 7 qr
3rtu4 3qdrffij srll llis fus qn ;l
$F6dr nrd 6{ir qen

(ii) {4rid a{i a.] q+ qd q* frls +,r
dra 20 qFi'ii 4t c6 Ti aqrf -di i
rq41 { }rdr E w <+{ sqi|s na }
rAm qft d 3r€l m ?41. 0.15 i r
crq d&C f* sq lFc!'r ,n'{dir ff{n
qd i  f$ 20l  l3c l  e$-1+ eF$
316 d i\tr I

(s) q+ srF i loiq l, fuai I I s4s ? |
rqf n qrrfu_d xc i 2 tq FFIA qri i I
rsd 9lFrdr nrd dlffiI f6 rri i 4li * +s
s{q r€r il'n, qR rnrs{

cftgl,fi + qlq t{6rdr irdr ?,
Fir lFftq{a + ft6ldr q i1

(.r) tsrEllii 41 sir.rdl i 6rd d q {{ds ;
rrii q.6i al {dc t Flc altus I



(6) gs s'gr inlir {i fulfid 6ri 4r Fad q:w
d h.E 116 i\ r4R + Fqi A asR t d]q
qI TA | {c, tgd {q qtli6r i 3oo afirfr
6r qq qr{b-+ cfrE f T{fl i nrn a6 €F,il
+ cfd{,r 1'+s rr $qi ;l{or I **
cfiR{ + ra6 aFi n 4-6dr i ft rr i{ ir{
€Er 4r f,sltr Ei 3rh d fs {"' Fi :rq
nqit *t gr< i rran rn<r ? gI r€i I Vet
lIF ,tFqrc F rfiF4d I :

5% ql6r.|l + k{ 6r :T+q q{i Eq, Ell
cFrFnr sil liq dfiq fu rl1 :rlsr A c,T<
6'i.:fi efiPI ; qqBqn ra-qrqw) i

{rq) idg( rcaiq {iri srfr 6 s'it + ffs6 arq
3nr ffi (tutu{J rq,ii }) i}i ftq <q t :

50

90

60

l 0

20

5A

fqr^{q ii+c

8 l :6

219 251 2/4



5.

( rdd 3rllc +r {{{ sifllq I

0i) f4s s{ (drl qr ffi) 6} qrc+ 3qs.{
3n1+d qr n}ir qfrq ?

(iii) rfti$ Fcrflq t€I sfl'*ft-n dfq\ |

(d) q6 4iE ia ,{, 4td 6d ni ri ird rd
rf@l e{* +fi I qs d6 ft qiqta s{#
qi-d {rq dG + Fq iqR iA A qnr | {{
xBcr d {116 6c i {dli + fts, 8'€ sla
ar4 fa{s i nR sA 5 aid fi{.i4 d 'd I +A
Es 'rq # FFTd ii #isqr {qq <$i ? :

x sfr{ R-fitf + fdc liirlr {clq qfratud
+lfiq r * si{ R + fts ftitq srl dfr'I
3n( s\i i{fl sr. sdGq l
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(lc) i4fr qfudqtrE + srqrr + ldq, qd{er
BrF{'nr + Rr{ qr rtR$ ennq sr f,+,r
sTi + dt{ flr ri{ Aa Alici 1ifuS I'

(6) qi dGq 1+ irc6< + $a t2o +Ei i i
5 T-n ii qi t ffii t r&s I a+s i
nql FFF g{f{l (ks d) +i EqFrqt i :

T€T
l 3

I
2

5

5
1 l

26

7
2

t0

15
22

I

l9

t2
8

1 5

1 1

ft k qt{d reE? 3i{ .sd qlT6

(lc) tii s'r gs iFfir {l1 dld d lFmr 6w qnnr
i i4 5% {r{a-fi + k{ !{ t1.s kg/mm2 4r
q{qs qlrd h'd .ir i ql iA |s-d Flql lsq
* cd sfiR{ +dT ? iEr ,rft*idir 4{ii i E
E$sr fts 12.8 ks/nm, A 3rJr qlT6
faaot 2.0 k"'Bn2 i r .q+ ftiq r!36
{iMFr c0s!T *ft\



7. f{Erftfsd s{i t i aH s,r{ fiq t 3il 4}{A
4fi 3rsa A 2 e.ri rtrt 6r sifud 4Rq | 70
(r) sndfi rgftd srd Rqtuii i ftr{, s{d<

nFr'fi{ {a+ qE'6 strgfi i l
LJ'ii 6d 2z 4qr* ii i r.o 4qR {{+, r+4

qBri i rs tu rifi qrrtuq *c n d Ti
i, ii rqJ,r d|ri xfflrsi ftFr RRd xfi.nqi
?

(,ii) tF<l i {zcrd A3+{ B+ fur,
P ( A n B ) = P ( A ) . P ( A l B )  t l

{i,) R-r q1 .fidr + ciqq + fdq r+'r frs id

.tn ci,rq cfledq ''"'F: ",' q4 fii.i

4r 3fiFo1 6adr i I
0) €Fs ;d M +_!qq +{ qtr + ftc, sqd

? + qs ,rfrqn qi-sn 6r !fi-sda {A f{q qr
so<r ? I
vcla * fuq As Era, aA a@aa 6l t

r [0,. ,  -  tr  oz

rfr',. = tz so

tf,-, '  = rz ss

x3or5.6 - 14 45

2 000


