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INDIAN STATISTICAL INSTITUTE

Cor:puter's Certificate Exasination = My 19668
Tnner 1 (Practical) ¢+ FElementary Computation

3 hours Full marks : 100

(a) Figurces in the pargin indicate full marks. -
(b) Use of calculating machices js not pernitted.
. e .
GRD['P A
(Aoswer sny four questions”from this group) -
Yo 0 (zero) a significant digit im the followirg ‘numbers?
(1) 12.70 - (11) 098 (i11) 2750 ’

If the number B64,32 is correct '.ol tive luniﬂcq'nt !igur‘u', show that
the relative error involved is lcl'; than -—lf‘_—‘ ._

8 X-10 N

Values of coe x are calculated Ire.a l. five—figure table of sin x, by
use of the relation, cos x = (1 = ain? M.
State the number of digits to which the calculated values of cos x,

noy be considered to be corrcct. s K . (3e408)a12

Sin @ cun be appraxicately expreesced as equivalent to
1 .2 14,2
Bmo’ -8 ) ‘1_] o
Calculate correct to 4 places of decicals the value of the rigbt bhand aide
when 8 = e ’

Calculate also the perccaotage error. (8+4)u12

Using relevant fortulae,evaluate the following

(1) 1347 « 8.606% « 30 x 1:34 X 8.86  (i1) (1.2)° « 6 X (1.2) + B
[N.B. t No marks will bo given for working by routine proceuea.]
Pvaluato by contracted methad,the product of 117.08234 X 2.721426
correct to 3 placea of decimals. (aTa.e).na

Obtain corrcet to five aignificant figuree the values of the following @

ncx-p'.(l-p)n-' for n=10, x=3 and p =0.2 .
x N
o . f‘ for me1,5 and x = 4, i (As8)a12

Evaluate the following ¢
a
1200240624 e w10

I . 20° ' (8e8)a12

2" ¢47 2+ G+ .0

Neatnoss

Pleanse tum over
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GACUP B

other
(Anewer gueation 8 and any/thrce questions from this grnup)

6. The following table gives the cuculative percentage distributions of
the nunber of householde (x) and the arca owned (y) by those houscholds
according to classcs of holding sizes'

classes of . cunulative percentape
‘holding sizes® ounber of arca owned by
" (in acres) houscholda honscholds
(1) (2) (3)
0.00 23.00 -
0.01 ~ 1.00 *47.20 1.37
1,01 - 2.30 61.24 ©.23
2,81 - 5.00 T4.73 16,32
5.01 = 7.50 82,55 26,28
7.51 - 10.00 87.23 M.72
10.01 -~ 15.00 92.28 47.50
15.01 - 20.00 oi.04 57.08
20.01 - 23.00 08.40 63.83
25.01 - 30.00 87.40 69,58
30.01 - 50.00 9,06 2,46
above 50.00 100,00 100.00

(1) Plot y against x on a graph paper.
(ii) Draw a free band curve through the plotted points.
(1ii) Draw the line y = x on the same giagran.
(iv) Estimate the area covered between the line ysx, and the cyrvo.
(0+4+248)220
1. The following table gives the values of a certain function £(x) tor
somo oquidistant values of x. ' ‘

0.562 - L 045378087
C.833 0.5164641
0.54 0.5340302
0.53 0.563323
0.56 0. 57!6157
.Find the valuo of ihis £(x) when (1) x = 0.3373 and (1i) x =-0.5533.
. - (5+8)=10
8. Solve graphically
()x?-x-12=0 (i) x + By = 12 .
bx -2y = 1 (641)a10
8. Draw the graph of y--'x:l --2x2 ~'x ¢ 2. Obtain from the samc graph the
value of y when x = 0.5 o (842)=10

10. The following table gives the annual procuction of sugar ina factory
during the period 1958-1065

year'  BUGod31080 1060 1001 1062 1663 1964 1963

z‘;gg“:;:",_’)" 674 803 1381 1860 1184 1876 2263 1609

{1) Plot the produdxnn figures in a graph paper.
(i) Draw a frce hlu:d corva through the plotted points,
(ii4) Find froo tho ¢rnph the upocu-d praduction of augur for the yvar 190€.
(443+3)=10



INCLY STATISTICAL INSTITUTE

Computer's Certificate Ixanination - Lay 1966
Paper II (Practical) t Compilation nnd Prescotation of Statistics

Time t B houre . Full marks : 100

(a) Figures in the margin indicate full marks,
(b) Use of calculating machincr o not perditted.

GROUP A
(Answer all questions from this greup)

A survey was conducted fn 1050 to study the incidence of uncoployment
among urban population, in the employnble age group 18 to 60 years.

The rcsults of the survey were cozpilod acparatnly for males and
fconles and for panual and non-sapual workers, The incidenco.of un-
ecployncent, measured as percentage of unecploycd to total in the labeur
force, wae calculated separately for wight diffcrent age groups -
16-20 years, 21-23 years, 26-30 ycars, 31-40 years, 41-80 years,

81-88 ycars, 68—58 years and 59-60 years.

It was found um. under the mon-manual category, the rercentugo of
nales unenployed to total males in tho labrur forco in tho above age
groups were,58,30, 33.22, 12.13, 5.72, 8.17, 6.51, 8.07 and 6.83
respectively, The corresponding percentages under the manual category were
bowever, 28.82, 14.07, 4.83, 2.70, 3.43, 6,32, 6.352 and 3.00. Anung
the females the incidence ratea in tho aforesaid eight age groupe
were 54,65, 36.44, 14.16, 14413, 9.07, 13,88, 0.30 and 8,38 reapoctively
in tbe caso of manual category, whoreas in the caze of non-nanual cote-
gory, these were 82,71, 67.28, 33.87, 20.98, 8.64 and 4.33 respectively
in the first six age groups: None of the fcmales above 53 yeare was found
to be un-coployods Further, when the pcople of both scxes were taken
together, it was observed that in the non-manual category, the incideace
rates of un-enploynent were 02.48, 37.71, 13.82, 6.89, 3,22, 6.30, 7.93
and 8.18 respectively as coopered to 30.07, 14.92, 5.34, 3.38, 3.91,
6.99, 6.69 and 4.30 respectively in the canual category.

(a) Present the data given above in a suitable statistical tadle with
appropriato headings and notes wherever ncceesary.

(b) Indicate what tabular lay-out you would use if the purpose is
to coopare the incidenco of uncoployment anong people of °
diffcrent sexos belonging to the sane category. (10+8)=13

The information collccted in the schcdule used curing an agro-ecopamic
survey in yural arcas inocluded, azopg others, tle arca of agricultural
land owned, area posacssud ond arca cultivated by each ssuple houschold. *
It was aleo recorded in tho echedule whether the bouschold was a culti-
vating one. The areas of tho holc¢iogcs owned and posseesed ranged detween
0,01 to 25.00 acres.

Preparc the lay-outs of two blank tables with suitable hcadings,
to show the interrelation botween (1) area owned and area possessed and
(§1) arva cultivated And arca posscaned.
[Clul intervals should be indicated wherever necessary; assuoe
the total punder of classos to be ten in every case. (5.5)-10

Plcnse turn oyer
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State the nwne of the Official publications (aloog with their fesuing
authorities and their periodicity) which should be eonsulted for
anv_four of the following :

(a) anount of Savings Dank deposits received by Post Ofﬂcel in
Indin durinz any oonth.

(b) the latest availeble figure of density of populaticn in
different districte of Indian States.

() ‘the final .cstizatos ¢f arca ond production of rice for
different Indian States,

(¢) nunber of scheduled Banle in cach state of India for

any year.
(o) authorised capital of Joint Stock Cnrpnuiu registered
during any ronth in diffcrent Indian Statcs. (10)

From tho publications on Official Statistice supplied to you, collect
the information in respect of anv five of the following :

(a) production of Pig irun in Bihar and Yest Benzal for two reccat
consccutive years.

(b) number of factories in Maherashtra ond lndras for any two
consecutive yearss

(c) retail pricen of nilk in Calcutta and Bunboy dv.u-( 2 any month
of two consecutive ycars,

(d) production cf jute in India and tea in Ceylon, during tvo
consecuti ve years,

(e) quantity of green tea exported from India to Canndn UuSekhse,
U,K. and Justrallia during any conth ¢f & recest ycar. -

(f) area and production of wheat in India during any two
consccutive yecars,

Display the data ncatly, indiculn. the units and sources; ndéing
foot-notes whero necessary. Particulare of the publicnhonu used and
page referencea ruat’ be given, ) (13)

GROUP B
(snswer a}l questiona from this gruup)

Draw a cuculative frequency curve (Ogive) for the follawing data on
the age distribution of studente,

Jige distrihution of studcnta
claas intervols

nunber of
“d ago ) students
n_ycare
() {)
less than 12 35 °
12 - 13 82
13 - 14 o5
14 - 15 126
13 - 16 107
18 - 17 40
17 - 18 a2
18 - 19 &
19 - 20 21
20 - esgch 18
total - 23 (12)

Pledse turn over
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. Cai the ¢ata below, prepare 2 onr=way frequency distribtutions
8. (a) -H;ca class h:h-ml'l pln P:nch case for the jcba by (i) eorter
card passcgos and (ii) tabulator eard passages.

Job . cards passed carde passcd Job : cards panssed cards passod
serial through acrt= through tabu- seriul “through sort- through tatu-

i nachine ating rachine ber § rachige l1ati tackine
1 2 3 tli [£)) ,3;

1 98 - n7 4l g, 882 . 7
2 600 .. 140 . 42 v peey 812
3 060 287 43 . 4128 18
4 so11 11 - A - 27118 e
[ 4026 . 103 . TT48 1380 . 02
3 05 - 16 36 14522 27
1 18 114 47 . 0449 82
8 18108 1304 18 . 6810 477
° . 4% 124 .80 . 1728 148
10 Co1212 732 B0 4368 1047
11 .. '"10000 ... - - 2279 - - 81 15069 6271
12 . 618 49 82 1073 1291
13 22 . 61 83 3845 és7
14 2869 1136 <B4 3486 431
15. 3107 825 .. 65 48 1
16+ 1644 67 . 86 1085 . ¢
17 7038 . 879 87 17284 1184
18 2470 . es 58 - 7642 - 130
19 ° .. Bt - 2623 59 1858 a6
20 " . 7460 | . 48s 80 - 118 114
214, 0124 1t 4 61 180 84
22 3820 168 82 622 L. 01
23i. 5020 ' 663 03 2217 © 178
24 6 - 16 64 3534 . 2390
28 ©o8143 - 107 6s 35972 4382
20 1083 250 66 . 2000 187
27 1185 : a0, 67 122335 1851
28 . 33972 - 4382 68 15 211
29 1872 203 69 48 11
30 .° 15082 1638, 70 1083 79
A1 2090 To181 T 600 140
32 2178 103 12 260 287
33 as3 33 73 7480 483
un . 180 8 10 800 180
a5 1433 08 73 2175 108
38 1314 208 76 12228 3011
a7 170 12 77 25835 6318
28 as72 730 78 1420 200
390 14522 1040 1) 5084 176
40 25476 12206 80 402 19

(b) Prepare a two-way frequency tahle of jutm by sorter card ssrazes and
tabulator card passages,with the class {ntervals used in i‘: .

(5+5414)u24

Plense turn over




7. FITXR

The table below shows the prreentage value ¢f icports into India frem
‘forciyn countries during the yeare §1050-81 and 1951-32, Represent the

data by o suitable diagran.

srl.

percentape of i-prrts
no,  country of origin 10%0-51 _ 1051-52
(D) (2) (3) [©)
1. Jastralia 6.5 1.8
2. United Kingdon 4.3 20.8
3. Camda 3.5 2,0
4. Egypt 8.3 1.2
5, Iran e 7.0 3.0
6, United States 21.2 0.3
1. U.S.S.D. 0.3 0.2
8. Others 30.3 67.7
total 100.0 100.0
OR _
Traw a suitablc statistical dingran or chart to represent the
1051 Ccnsus data furnished below ¢
. 2 nurber ef persona (000)
8g¢ group nale ferale total
) () (3) [€))
0~ 4 23,041 23,707 47,648 -
8- ¢ 23,182 22,350 45,513
10 - 14 20,890 10,861 40,460
15 - 19 18,433 17,423 33,87¢
20 - 24 16,269 15,787 32,036
25 - M 28,170 26,583 54,762
33 - 44 21,001 10,513 41,434 -
45 - 64 24,169 22,115 46,224
65 and above 6,202 6,104 12,787
Neatness

(12)

(12)
(2)



Copuvor'e Coectaacate ixanination - buy 1068

Inper IIY (Practiead) : S-lcrtcd Techuioucs cf Cemputntion

Jize ¢ % hcurs

1.

(1)

(i}

Pull rerke : 120

{a) E‘lgurn.l in the oargia icédicato full prrks,

(b) Uno of celeulnting machines is nerite-~d,
GNP A

other
(Ausver gucation 1 ond nnzzthruq queetions frou this group)

Cozpleto the £31lueing tablc @

x t xf 2t 135 ot (101)4!
Y (5 (9 [O) () () (6]
-7 ) N
-6 37
-5 T
-1 131
-3 142
-2 138
-1 186

0 171

1 09

2 3

3. as

4 27

3 18

) 12

T

8 4

0 2

Total

1t ‘l'z. ‘l‘a, 1'4, 5’ TO' T’ arc the totals of colunns 2, 3, 4, 3, %,

« respectively, verjty

L

T T, ok

Galeulnte =2 - ( T” 2.
‘2 2

Givon tho follewing valuos :

log 3810 = 2.49136
log 320 = 2.80C31%
log 330 = 2.81£31

T -
'r‘_.,;.n‘_sr‘oa.so'rz.

(Cet-4)rtd

log 0id = 2,853148
‘log 330 = 2,514C7

Frou tho above,find log 3475 using an interpolstion formula. Also get tre
value of log Ji76 fror tadles nad catioate the orrer in the ioterpclated’

valug. »

(1042)a22

Tloaae turn ovor



i)

(11)

St
x y
23.¢ 11.38
88.2 N 12.80
100.0 14.70
1052 17.07
Fird tho value of x whan y = 13.5. . (12)

Cor:ute the wvaluz of 7 froe. tha follewing relation, using Sicpson's
Jne~-third ~1le, with five ordinstos.

x
T s
&\ =
v A1ax

Got the valuc of 77 aleo fros: tablea and deterrina the error in the
caleulated values (1042)212
Gne of *hc values of the function Z(x) given bdelow im jmown to have

been wrongly copied. Lucate the wrong value, by comstructing the

table of ¢iffervnces.

x £(x)

25 0.4026183
30 €.8C230CO
a3 0.0738764
40 .8472676
45 €.7C72908
80 0,76€0444
o5 .210182C
ClulP B

orf 3y
{/npwer question 8 ard any -3 questions fron this group)

2. fadowving equativn has a root lying botvcan 3 and <.
x‘—zﬁxzom):—i‘E-O
Pind the root correct to three docizal pleuccr. {2t

Sclve =
. 2 ¢+ Gy- 2z = 83

Cx + 1by + 2z = 72

x+ y+iiz =110 )
Evrluate the detercinant
9.5636 - 2,3988 1.614 |
~0.8204 0.6427 0.7807 |
: 0.8032 2.23c8 —2.3714 1+ (1)

Find by uxo of the graptical methed,a solution of
sinx =y + 1.32
cosy = x — 0.85 ()



Tipe : 8 bours

1.

(

l (iv) the co—elﬂcient of variaticns

INDI/N STATISTIG.L INSTITUTE

Cocputer’s Certificate Exarinntion - Moy 1666
Pnper 1V (Prncucnl) Dencriptive Statinxtics

fules in Tort {B Section ! only,-will not be

', required to anawer Group 4;

but.will anewer tho

* . queaticna in Group B nnly, in_the_tice not
exceeding 3 hcurs,
(b) Figures in the margin indicate full rarke.

(c) Use of calculating eachines is pernitted.

GBNJ'PA -t

(A.nner o1l guestions froo this group)

Full nnrl(l t 100

(n) 'nmn. who have lr: ady pnased nccnrd(ng to old

The following uble gives tho distridution of efficiency for 300
enployce¢s of a panufacturing concern.

efficiency (ratio nucber efiiciency (ratio nusber
of individual pro- of eo- of indivicdual pro- of c=-
duction to stan- ployuvcs duction to stan- pleyces
dard productic dard producticn
1 - 2 1 2
©4B0 = o859 --18 1.10 - 1.19 19
60 - .60 42 1.20 - 1.20 10
W70 - W19 48 . 1,30 =.1.39 8
w80 - .80 51 _1.40_ : (]
T W00 - 480 44 " 1.80 - 1,50 I
©.1.00 - 1,00 6 1,60 - 1.6¢ 3
Poll'-, the above distributica calculate — .
(1) the pean "¢’
(i1) the .standard deviation
111) the nedian - .
(3+464842)018

EITDR °

The lollo-lng datn give the prodncuon u! neet potatocs in the U.S.i.

dyring the years 1040 - 1052.

rcduction pruduction
in millions . (in cillions
year ’ of tushelo®) year of burhele®)
(x) Y) (x): (Y)
(1) () (1) (2)
1040 ” 81.7 1947 40.6
1641 c, 0 T e2.8, 1048 R 43.1
1042 85.6 1930 45.0
1043 1.1 1050 10.8
1044 68,3 1051 28.8
t 1848 ' 61,3 1062 28.3
1046 60.8

® (1 bushel is tippro;imtoly

» (l bushel is nuproxi:z\tely

55 1bs

(5) 2it a sccond degree polynonial. to the nbovo data,

(H) find the expected valunn[fle production of exeet putatoes for the

years 1843 and 1650.

{10+6)a 16



2. OR

The following tablo shows the frequency distributicn of yield (y) ct
dry bark in ouncus cnd the age (x) in ycars of 137 cinchona plants.

aze in yeors dry cinchuna bark yicld in ounces {y) total
x S=7_ Bl 12-15 16-10 20-23 24-27 ota
(1) 2) (3) (3) 5) (6] (@) (8)
I~ 4 2 2
5- 86 3 6 .6 -1 . 16
7- 8 3 1 10 3 . 2%
¢-10 '8 15 1C 10 13
11 - 12 v, 12 10 15 5 51
13- 14 2 4 10 4 20
total 8 21 45 3¢ 38 9 157
(1) calculate the co-efficient of corrclation between x and Yoo
(1) reprceent the above data graphically and draw the line of linmear '
regression of y on x on it. (104 6)e 18
3. The table below gives the price and per-capita conthly eunaux:puon
of ten selccted itens, for the ye/\r- 1350 and 1055, |
- I nonthly k
iten price !P‘.anu[ cenru-ption (nag.!
1950 185 1(20 1055
(1) - : (2) [6)) (4) {3)
1. rice .. 23 32 C.5 - 0.20
. .2, wkeat . . 21 0 .20 0.25
3. potato 18 18 0.10 0.13
4. pulses a0 as €405 0.07
5. rueat 100 120 0.08 000
G. fish 113 135 0.10 0.12
7. opilk 28 a0 0.12 0.15.
8. sugar 410 43 .05 o0.ce
9. oil 3 87 0.02: 0.03
10. salt 5 6 0.C1 0.01
Froo the data furnishced above, calculate Fisher's ‘ideal’ indexes for
both price and guentity for the ycar 1055, using 1050 as base year. (u?
GROUP B .

(.:nswer a1} questions froz thh group)
4. (a) Yith three variadles age ('l)' height (12) and weight (13) the following
three correlation coefficients are reported to have been obtained
r = 43287, rp .= o0067, o= #8130 . _
Examine {f the results can be accepted as free frem computational errer,

(»

~

The correlation coefficients of the !Aetor-, teoperature (t), rainfall (w)
and yield (y? of putatocs, based on the rosults of 20 harvests arc given
below;

r,t = 802, ry' = ,004, r ;'-.604 .

t

(i) coopute the partical corrolation coefficient ry'"'_'..

(11) odtain the value of the 'rluluplln":orrohucn coefficient ny w *

(50;5)-'.‘0

Plcane turn over



8. EITHIR

Bight students cade the following scores on Tost I, Tcst II and Final
FEyaninations fn n certain certificnte course ;

Final Exa-
Test I Jeat 11 ninativn
43 22 (1]
38 20 38
27 23 53
28 33 63
a3 20 23
21 8 . 17
19 17 3
13 19 18

Obtain a linear regression cquation of scores in the Final Pxagination

on those in the Tests I nnd II, (22)
OR

Fit a polynonial of sccond degree to the following data, Bepresent the

obscerved and expected values on a graph papers

intion

year w(ll:l-l lions

1861 20,07

1001 22,71

1011 25,07

1821 20.00

1031 32,83

1041 38,07

1651 . 37.89

1061 30,03 (12)

The number of letters postod in a certnin eity on cach day, during
a period of five consccutive wecks,are given bolow.

#). no. nunber of letters ported vn different days of

of weck he week (in_bundreds) total
t Sun. Yen, Tue, ed.,  Thurs.  Fri.  Sat,

_H_('Sn 2) (3) (1 (5) (6) (D (&) (O

1 18 181 170 184 143 101 ' 883

2 18 183 170 1387 168 1C8 as 087

3 2t 162 1090 183 13¢ 188 82 o11

4 23 171 182 170 162 179 08 £83

] 2T 172 108 160 17¢ 202 120 1067

total 108 83t 8(8 814 782 022 it8 1811

Fit a straight line trend to the weekly totals (y) in the forn
y = a ¢ bt and use tho san¢ to obtain the trend volues for cach

day of the week. (18)



INTI/N ST.T1ETICL INSTITUT2

Conputer's Cortificato Ixanination -:Hay 1066
Paper V (Practicnl) : Elementary Statistical Methcda

Time ¢t B hours Pull merks 1 100

(1)
(11)

(e)

(v)

(c)

(a) Those who havo slready passcd recording to the s)d rules
in Part IB Secticn II or in Part JC Section I will be
cxenptod froo answering Group A or B respectively. They
should however enewor questions from the other two
groups (f.co froo B and-C or fren £ and € as the case
cay be) in time not execediny 3 hours.

(b) Figures in tbe cargin indicate full marka.

.
(c) Use of celculating cachines is pernftted.

GROUP A

(Ans'er all guestions from this ‘roup)
The data below, give the frequency distribution of the heighta of
800 students, with mean and standard deviation as 167.8 cme. end
4,7 cas. respectively,

- nunber of number of

i:d;:t_ students ‘l:: i:::. studcots
i 1) 12; h ; ]?;
183 - 133 3 167 - 1690 135
153 - 157 10 169 - 171 117
1537 - 180 12 171 - 173 0
180 - 162 40 173 - 178 8
181 = 103 [} 118 = 177 235
162 - 188 08 177 = 179 10
168 - 167 . 114 170 - 181 4

Fit a normal curve to the above data.

Draw the histograc of the observed data and the fitted non;nl curve
on th: sape graph paper. (1343)=20

Znswer .y two froc acong - folluwing :°

10 eoins were tossed 2018 tincs, Assuxing that both the faces of a

coin are equally likely to coce up, find vut the cxpected frequencics

of getting 0, 4, 6, 7 and O hoads. (10)
The following table gives the classification of 1725 school children

according to tho attributos ‘intelligence type' and ‘standard of
dress’. Pracino whether the two attributes are associated,

-intclligence type
standard of dress dni] intelligent very cnpable total
1 2 3 ’-I; 5)
well clothed 222 170 84 1387
poorly clothed 127 183 48 - 238
total 3i0 42 434 1723 (10)

In region A, out of 430 pcrsons selected for an enquiry 185 wure fcund
to bo cducateds In rogiun D, however,tho nunher of educated prsons
was found to be 160 out of 330 selocted for the enquiry.
Find‘out whether thero is a wignificant difference in the
percentage of cducated persnns in the two regions. (10)

Fleare turn over



-2 -

3. Given the following data for 10 pnirs of values of x and y :
S x = 605 S y =413
2
< 5 - 30825 2 y® - 10078
: S xy = 26450
Obtain the lincar regression equation y = a ¢ bx and test whether
the regrossion cocfficient 'b* differa significontly fron 0.5. (10)
. GOUP B
(Answer both questions from thia group)

4. An expericent was conducted on the yields of aix varictins of grass,
using a 6 X 8 Latin Squarc deeign. The yield of dry weight of grase
in gne are given below:

‘A B h F E c
730 1038 1047 884 1234 692
D A D c F B
1154 720 . 1084 800 &892 1262
c F E b A B
694 887 1260 1182 752 1070
F B c B )] A
8es8 1239 103 1069 1104 782
B D A E c F
1063 1168 1684 1261 720 802
E c F A )} D
1260 716 200 700 1078 1265
Analyse the above data (i) to teat if the varicties differ eignifi~
cantly fron one another ond (ii) to recomcnd the best variety,if any, . |
with respect to yfelds. (20),
3. EITHR
. rroo tho tables of randcn nurbers supplicd -
(a) Selcet a saople of size S with qual probability and without
replacencnt froo a pepulation containing 128 unita.
(b) Prepore a layout for a Iatin Square design, with fcur varieties,

Give details of the pothod used and reference to the pages of the
Randea Number Tables coneulted, (64¢)a1s

Pleane turn over



5. OR
Below is furnished a population of 20 wnits.

unit unit

oucher nize nunbher rize
1) (2) 1) (2)
1 143 11 83
2 132 12 ‘114
3 21 13 218
4 83 14 183
5 162 13 178
6 90 16 2
17 254 17 e
8 312 18 140
[ 103 19 152
10 78 20 177

(i) Seloct 2 units without revplacerrat and wilh probabilities preror!‘oval
to the sizee indicated against them.

(1) Solect by using the table cf Randca Nornal Deviates n sanple of
10 units fron a normal population bhaviog ocan 10 and standard
deviation 6.

Specify clearly the poge and colunn of the table you make use
for this purpose. {7+8)=18

GROUP C
(Treat this question as compulsory)

6. (1) Draw the control 1inits of the p. chart when p = 5% and n = 100,

(ii) The data below give the punber cf dcfective itece in lots of 1000, inspected
on 20 coneecutive days in a factory.

nucher of oucber ef

dnto defectives date defectives

) () O} 6))
14.2.66 13 24.2.66 12
156.2.08 11 23,2.668 13
16.2.66 13 20.2.66 12
17.2.68 12 27.2.66 13
18.2.06 168 28.2,66 13
10.2.66 2 1.3.66 12
20.2.60 14 2,3.66 27
21.2.60 15 3.3.668 20
22.2.80 10 3.3.08 18
23.2.68 16 8.3.60 10

Exauine whether the process js under control or not, by cons-
tructing a sujtable cootrol chart. (3+12)=18



INTLAN STATISTICAL INSTITUTE

Computer's Certificate Examination = November 1966
Paper I (Practical) ¢ Flementary Computation
Time : & hours .o Full sorks 100

(n)~ Figures in the rargin indicate full mnrk-s.
"(b) Use of calculating machines is not permitted,

GROUP A
(Answer all qucstiols from this group)

1. (a) Define nbsolul.e and relative errors,

(b) Show that if the nhuve error in the number 71,284 is
lesa thun 1/u X 10t , the nunber {s correct to 8 aignificant
figures.

(¢) Each of the numbers in this fraction

3.03241 X 3.20 + 0,11803
0.75993 X 3.26 + 0.014015

is correct to the lmt deciml place in ‘1t. To how
significant fijures is the value of the fraction correct? (245+3)=12

2, (o) Find the percentoge crror involved in approxinating :
(103) (1057 (1ot yoy 2 for k 0.6

In a rightangled triangle (ADC) the hypotenuse (AB) and one

side (IC) are found by meusurericnt to be 75 ft. and 32 ft,
respectively, If the possible error in AD is 0,2 ft, and that

in BC 1e 0.1 ft, find the possible error in the fios value of .
the angle ARC, . (8+8) =12

®

~

3. (n) !.\ulunu uling short=cut cethods
(s)e +ate 36 x 16

(11) (2.5)% + (3.8)% + (6.5)> = 2.5 X 3.5 ~ 2.5 X 6.5 - 3.5 X 6.5

(b) Eoploy contracted method to evaluute 327.3149 L 26,292031 '
correct to two places of decimals . (34348) =12

[N.D. : No marks will be given for working by routine pncene-.]

1. Obtain tho values of the following correct tu five aignificant .

figurcs -

(1) - z=4eg, -:_% for ‘r e .83

(13) . - (2 con? -l! for © = .28 rudians

lin 20
-2 N
(iii) t = '-T_-g.,— forn w20, r = ,23 (tetet)et2
t-r” .

Neatners (2)

Pleana turn over



(1)
(it)
(141)

(iv)

7.
)
(i1)

:

GROUP B
(Aaswer question € and anmy u:.hol' three q\u-ll'A?u froo this group)

The followin; table gives for major crop scason,cunnlative
percentaze distridutions of tho nunber of houscholds (x) and
of the orea 'owned and welf-operated' (y) for different oll-
India size limits of holdings

Ail=India Cunatative mercentaze of
sizo limits the aunber * the arva
of holdincs of ‘owmed nnd
{acres) houschuldn  s21f-opernted!
[)) (2) (3)
0.00 T 23,24 -
upgo 1.00 . 31,13 . 1.35
- 2.80 084,28 6.72
» 5,00 76.78 17.24
" 1,30 - 84.20 27,88
" 10.00 88,590 36,87
" 13.00 93,20 50,04
" 20,00 © 95,60 59.73
» 25,00 €. 20 06,56
" 30,00 7.8 2.1
" 50,00 $9.23 84.87
pore than 50,00 100.00 . 100,00

Plot y ageinst x on u groph peper .
Draw a free-hand curve through the plotted points,

Drow tke line y = x on the sone diozran and aleo the
ordinate at x.= 100.00

Enti‘nEﬂ.e ‘the area betweiu the lint y = x aud the curve you have
drawn, Find alao the proportioa of this area to the area of
triongle bounted by the line ywx, x-axis und the ordinate at

x = 100.00 (4.4.2.3). 18

The following tablc gives tue values of a function F(a, b) for
dgifferont values of a and b.

N e, 80 61 (1] . 83
85 1.34803 1,3%005 1,08202  -1,37013
66 1.37728 1.3777 1,30233 1.30908
87 1.40000 141409 1.42208 1.45022
63 1.34310 1.44352 1.43228 1.4A006

Find by usin;: llne_ur inter;olation nothod the value of the
function, when a = 61,75 and b = 08,50, (1)

Solve grajhjcally -
22 sax-2a0

2x =y w4
x 42y =1 (348) =10

Ploasoe turn over



8,

9.

(1)
(1i)

Draw the graph
3 2
yux +2x° -585x-0
apd find y when x » 2,5 fron thia graph. (8+2)=t0

'The followirz table gives the consunption of cotton in soue
country for tie vears 1921-1033,excludiny the actual figurce for
the year 1972 ae ot being availoule.

Year Conrwption Year Consubption
(1) {2) {1) (2)
1321 198 1028 1201
1022 237 1020 1314
1023 320 1030 1180
1924 422 1021 1574
1025 383 1033 2110
1028 608 1904 1048
1927 1000 1033 2527

Plot the figures in a graoph papcr ond draw a frce-hand curve
through the plotted figures.

Lstinate the consunption figure of cotton for the yvor 193?5 1)e1d
“l)ew

Neatness (2)



INDIAG STOTISTICAL INSTITUTE

Conputer's Certificate Exar.ination = Noverber 1086
: Capilation and Presentation of Statintics

Tice ¢ 8 hours Full oarke t 100

1.

(a)

(v)

(1)

(a) Figures in le ‘argin icdicate full oaris.

(b) Use of zalculating oucuincs is not peraitted,

GRXP A
°

(Answer all queaticna fron this group)

During a eaisple survey in 1U61-62, data relating to wealth of rural
households were collected, end the nzgregate value of total asacts
of cultivators, non-cultivators and all rural households were
estinteds For a detailed exmziuntion of the ¢stimtca the rural
houscholds ‘rere classificd undes the following meven aaset groups
(bolow ks, 500; E« 300 — 1000; Rs, (000 = 2500; P, 2300 = 5000;

B%, 5000 - 10000; 210000 = 2C000; 420000 and adove) and the pro-
portion of houscholds in cifferent assct groups and the percentage
shore of the total wealth for each asset group, were determined,
It was found that the housclholds falling in the scven asset groups
forced in terns of percentage, 6.5%, 0.7%, °4.8%, 23.3¢, 18,0%,
10,75 ond 6.4% respectively of the total cultivatar houscholds,

-oand 49,44, 19.3%, 17.4%, 7.1%, 4.1%, 1.6%, anl 1,1§ rcupcctively

of the total non—cultivetor households. Further it was obscrved
that the houschalds in tho scven assct groups accounted for .
0.3%, 1.1%4, 8.43, 12.0%, 10,68, 22,33 onl 37,53 respectively of
the total woulth of cultivator hiuscholds, wherccs in tlie caso
of nop-cultivator hounciiolds,the corresponding sharce of total
wealth were 6,05, 8,47, 18,23, 15,94, 17.3%, 13.1%, and 23,0%
respectively, -

For oll rural houscholds, ssnain, the proportion of hcuscholds in
the assct groups were 17.6, 2.2, 22,0, 19.0, 14.7, 8.7, and 8.3
respectively anl the percentages of wealth held by the rural house=
holda in the asset greups vere 0,93, 1.7%, T.15, 12.8%, 19,47, 21.6%
and 36,63 respectively.

Prescent the information yiven above i.n a suitoble tatular forp, with
appropriate hcadings and sub=lhcadings.

If you are asked to preacnt siizilar Jata also scparatcly for different
regions in a single table, indicate (the tabular beads only need be
shown) how you’ would re-arrange the data. (1243) =13

In an education eurvey by mazpling octhod, inforcation about the sample
7illages and the primory schoola locuted in then were collected, It was
uscertained whether tho sacpled villages had any prionry school within

their bouridarics and §f not, the distance of the ncarest prionry school
fron tho ceatro of the village wua deternined. The distance so recorded,
in the schedule varied froo 0.8 miles to 3.0 niles,

The inforuation collected in reapect of cach village primary achool
included, aceng others, the totnl nunber of atudcats on ite roll, the
total nurber of teacheres and tho punber of trained teaclers anongst
thon, The papulation eize of e saupled villages varied frao 200 to
3,000, The roll strength of students in individual achools varied froo
20 to 80, the nunber of teachers froo 1 to 4 and that of trained
tecachors fron O to 3.

Sugrest an appropriate tabulur layout which will bring out -
proporﬁoﬁ of villages having a primary achool and those with schools
at ciffcerent diatancos.

Pleawe turn oveg



Q_\;f_ﬁinn 1 (i1)

\i(;l\' 0
(iid)

(iv)
(v)

3

(a)
(v)

'(C)
@ -

4.

()]
(1)
(1i1)
(iv)

™)

-8 .
pruportion of population living in villages, cutegoriscd in (i)

proportion of traincd teaclers to all teachors in d“ferent
schools categoriecd in (i)

nunber of student per toacher for categories in (i)

distridbution of schools by ounber of teachers anl nuober
of studenty

ﬁuu DAy us¢ Oiwe OF uord? tablus as you oay consider necnnry] (10)

Stato the nawve of the official publicutions in which tho
infomuation noted below are available, Indicate also the

nnne of the issuin; authority and penodiﬂty of each
publication,

flockly wholesale price quatations ‘of raw cotten, raw jute and
oilsceda a: inpormnl. parkets of India.

Quantity ot rape and muotard sced that ooved frog U.P. to
Calcutta during a year.

Nuober of primry and lecondnry schools ln dﬂtermt stotes of
lodia in any year,, .

\unbcr of conatituencice and micber of scats nuoued for the
purposcs of repreacntation in the Porhauent and in the State
Legislaturcs in India, ) 10)

Froo the publicpuonn on official statistics ouppued to you
collect inforuation un any three of the following and present
then neatly, Indicate also in cach case, the nane and year of
the publication fron which you have collected the information,
along with the rclevant paye rdcrmca.

length of National m_;h-nyt in ll.ndhy1 Jradovh, Maharaehtra, U.P.,
Andhra Pridesh and Hndrna for roy nccnt. year,

. Production of rndio recrivers in Maharashtra, West Bengal,

and Punjab for three consccutive years,

* Reisings and delpntchcw of cdal in Imiia for any threce

consecutive years,
.

Nuwber of fentral and State Governxnt erployces in India

- for two cunaccutive years,

Arrivols of rice and wheat froo villages in selected markets in

{n Uoharashtra and Uttar Pradesh in any two consccutive ycars. (1%)

2leasr: turn over
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GnoLlP B
{Answer any three questions frow this group)

Enumerated fijures for the total population und labour force
population of India by 1051 census zonen, are given in the
table Uelow @ :

Census populution ;)f India

Ccmll::lz ne g Un_Lukhs)

© entire population lnbour force population

onle  fewale totnl onle femnle total

(1) (2) (3) [O N 6) ©) (1)

1. North India 010,06 283,82 093.8 18,2 49,4 232,68
2. Enst Iadia 428,35 412,8 811,0 250,1 89,5 330.68
J, Socuth India 321,0  335.0 657.8 197.8 96,2 204.0
4. West Incia 154,2  132,8  304.0 00.1 43,3 1354

8, Central Iudia 230,56 232,0 471,53 151.7 5.2 226.9
6. North-Tost India 180,17 162,1 351.8 1:00.6 39,6 1490,2

Total India 1641.4 1378.5 J210,0 082,5 393.2 1377,7

Represent the abovo data in a suitable diagran, to bring out a
zonal conparison of the population of labour force to total
population, s:paratcly for males, feualcs and their total. (w)

Dota on per capitn conmmer expenditure (in rupecs) ore given fn the
table below acparately for (i) food grains (ii) other_food iteos
‘(iii) non-food items (iv) total / (i)e(it)e 1i1) +(iv)7 for Bestern
-India in 1932,classificd by levels of huusehold expenditure,

averago consumer expenditurc (in rupces) per housebold
household persen per week on
expenditure other non=faod total
level food-grains food items itcos [(i)z(li
+(i11,
(1) (43) (143) (v) =
[)) () (3) (1) (5)
k¢, 2= B0 3.80 1,82 2.88 10.30
" 51 =100 3.68 3.31 o) 16,74
" 101 - 150 10.60 © 34590 1.09 22,28
" 181 - 200 12,88 © hewo 9.00 27.84
* 301 = 500 . 1476 8,45 16,24 39,43
* 501 -1000 jc.08 10,47 20,03 553.16
all levels (Ponled) 12,360 1.63 8.20 23.19

Using the data in the table given above, preparo a suitable
statistienl dingran or clurt to coppare thoe consuner expenditure
pottern for tie various househiold expenditur levels, (16)

.
DPlenno turn over
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Te * Data on area (in ucres) and total population ( as in 1051 Census)
for a sample of £0 villages in Yicat Bengal, are given below,
villoge urea population village arca population
al. no acre) ('St cenaun sl, no. acre 'St _censun

1 < 3 1 2 3

1 4892 1663 11 132 193
2 1308 1001 42 178 ™
3 4458 700 143 1000 027
4 1188 P ] ] EL) 1154 808
3 T 1034 174 13 182 1702
6 832 L0 . 48 1123 . 874
1 748 s 47 2282 . 1233
8 . 667 . 1600 * 48 5009 . 633
] 4318 Jase -, 40 209 ‘ 218
10 c 2882 ° 2414 . 80 2221 . 301
11 1857 ° 1141 81 2008 . 1333
12 . 1088 . a5t - 82 1060 . 309
13 185 - 813 . 53 116 : 217
14 S48 ., 050 - &4 237 163
13 821 . 1060 a 83 666 309
16 e - T en 86 2640 1007
17 862 825 57 898 - 536
18 551 437 88 253 198
19 217 804 80 2438 1208
20 5084 935 00 462 318
21 252 603 . 33 - 368 534
22 339 937.. . 62 758 1583
23 102 468 63 607 ° 801
24 707 409 64 - 273 19
25 a3 431 65 85:3 -+ 1374
26 184 808 éa 211 . 521
27 6418 161 67 885 812
28 m7 400 68 117 261
29 183 719 69 481 136
0 828 210 70 1111 1414
R3S 131 461 R § . 282 ... 103
32 - 708 s 443 72 271 409
33 H7 1332 -1 194 * 182
M 1018 240 kLY 872 ' 266
a5 1232 1422 T8 342 423
30 98 928 ‘10 4858 . 970
7 2865 4388 77 2108 340
a8 136 3219 8 370 T 612
a0 300 083 ‘19 1087 . 4281
40 500 733 . 80 KL 1500

(1) . Fora tw.‘wly classiffcation of this data suggest appropriate class
intervals; 8 for area figurcs and 0 for population fipures,

(1) Prepore a two-way -fr«quuncy diatribution of the 80 villages using
. the clase intorvals in (i). (16)

Plenay turn over
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In a study relating to agricultural ecvnozics in India, cstimates

of Grosn Capital Foruation (G.C.F.) and Net Capital Formation (N.C.F.)
are available for the period 1035-36 to 1023-38. The quinquennial (3-yearl
catioates (in pillion rupces) are shown in the tadle below for the

assct groups os arranged below (i) implenents only, (i) ioplecenta

and bullocks, (iii) irplepenta, dullocks and irrigation and

(iv) iopleoents, Lullocks, irrigativn ond land,

asact proups
.. faple~ irle~= imple=  fimle-
quinquennizl neate  lents rxnts, noents, total
periods only nnl Sull-  bull~
bullocks ocks & ocks,
irrigo= irrign~

tion tion and
1and
I ON (D) (3) (i) {5) (]
Gross Cor{tal Fomuction (G¥): (estimted)
1035-30 to 1010-it 1061 17013 21208 23244 62618
101041 to 101516 088 16607 18007 19415 55047
10i5-i6 to 1930-31 (713 17081 2216 212668 63126
1950-51 to 1055-86 1592 20529 26837 30873 70551
Net Copitul Formotion (NCF) 3 (stionted)
1938-36 to 1040-41 64 1861 a700 5713 11904
1040—i1 to 15433 = 47 a8d 3713 1810 2322
1945=i6 to 1950-51 570 3024 2061 3763 8018
1050-51 to 19¥35-50 284 1836 5232 0556 16006

Indicate the trend of capital formation Ly representing the above
data in a auitalle statistical diagran or chart. (12)

Neatneas (3)



INDLAN STATISTICAL INSTITUTE

Cooputer's Certificate Exnnination ~ Kovenber 108
Paper I1I JUrnctical) : Selected Teehniques of Cooputation

Tioe t 8 hours Full oarks ¢ 100

(a) Figurcw in the mrgin indicate full mirks.
(b) Use of colculuting pachinew fia pernitted,

GWLP A o
(Answer all guestions frou this group)
1. EITIER
Couplete the following table

x y 12 y2 xy us= x;'»o v-yzi u? v2 uv
0 ) ) {4) (8) (8) (@) (8 1) {19y
73 84

66 81

64 81

61 88

69 B4

63 81

70 83

64 81

69 85

59 80

Total

It 1‘1. 1‘2, Ta, 'l'4, Ta, Te, T.’, TB' TD' Txo are the totals of
colunns §, 2, 3, %, 8, 6, 7, 8, 8, 10 respectively,
verify

!0‘1‘5-'1‘1X'l'2 IOTlo—Tax‘l'.’

T - T -
Jm T, =Ty J:o Ty - Ty Jxo Tg - T4 ’10 T, - 112

(1+1)at1

!

Please turn over




1.

ot
Conplete the following table:

x y % ¥y x-y (x-y_)2

M ) (¢ (1) () [B) (@)

167 180
120 184
173 179
123 131
187 188
123 183
121 171
175 202
133 163
144173
‘109 127
165 181
114 182
164 104
125 159

Total

¢4 Tl' 1'2, T:)' 1'4, Ta. TG' ‘l‘.' are the totala of colurms
1, 2, 3, 4, 3, 8, 7T respentively,

verify,
2 2
2 (18 T,=T X 15) - (13 Ty - Ty )+ (18 T, =Ty )
- (15 Ty - 1'62) (1+1)11
N .
Given S X,
A d 14
.12 1.12750
«13 1,1368)
ISR ¢ | 1,15027
.13 . 1.16183
.16 1.17351
EITHIR
' 0,1243
Froo the valuce given above find o vaing on interpolation
formla, Also got the true valu: of c0.12»15 frou tables and
dotorvine the errer in the interpolated value, (943)=12
on
Fron the valucs given nbove find “0‘1505 using an interpolation
forzmla, Alao get the true value of eo"soa frun tables and

deteruine the crror in the interpolwed value,

Plense turn over
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Se

7.

Given .
x log x
8531 3.74280
5532 3,7-:268
8533 J3.74298
8331 3.73304

Froo the valw s given ubove deteruino anti-log 1.743. Also get
the true valuc of anti-log T.743 froa tables ond deternine the

error in the interpolated valu, (1342) =13
52
Conpute the vilue of Xog. x dx using Sinpeonte one-third
'S
rule with sevcu onrlinates, (12)
GRUUP B

(Answer gquestion 1 ood any other three quostiona from this group)

Find to threc places of decimnlstle sunllost positive root of
X e2x=0 (17)
The equation
8 4 3 2
1,23x = 2,52x « 16.,ix ¢ 17.3x" ¢ 29,4x = L. H = O

has a root lying between 0,04 and 0,C3. Find the root up to 4 places
of decimals,

Solve

le-zxzoha--lz

Exl + 3;2 + Exs - 8

-xy 4%, -x3 = 3.8 (11)
Evaluate

3 -1 2 s

-2 3 4 1

1 =3 2 ]

2 4 3 1 (11)

Solve by graphical uethod =

Bx ¢+ 13y = 90 .
xe Ay w 8 (11)



INDIAN STATIS{ICAL INSTITUTC

. Cooputer's Certfficate Exanination - Novenber .1066
Poper IV (Practical)t Drwcriptive Statistics

Tio» t 3 houre : Pull narks 1 100

1.

i

1)
1i)
i)

iv)

1)

1)

() Thoee who huve nlready pasaed according to old
rules in inrt 1N Scction I only, will pot be

required to answer Group A; but will answer the
questicny in Group B only, in whe tire not

exceeding 3 hours,
(v) ngurel in the mrgh: indh:ah lull marks,

(c) Use of calculating unchinu is gernuu-d.

GHOUP A

(ansver all questionn fros this group)

The followin data’ give the di.ltrlbuf.l.on of scores in English
of 230 condidates in on examination,

Scores Nuober of Scores Number of

in English candidates in %glhh ___cnndidates
ll; ili 1 2

13 - 19 ] 43 = 49 ar

20 ~ 29 11 30 - 34 26

25 - 29 10 83 = 59 8

30 - 34 + 60 - 61 )

35 - 39 438 63 - 69 1

0 - 54 Total 250

Coopute the follnwing measures for the distribution above
the ocan
the ltand:lrd deviation (corrected for grouping errar)

the wediun, the first and the third quantiles, the ninetieth
percentile

the co-efficient of variation . (2434841) 413
The following table siiows thc distribution of scores in two

tests A and B, ol\taimd by o group of 160 sciwol children of
grade l'V.

N3 10- 18- 200 23 30— 35 w0 13- Total

10 - 1 2 3
‘15 - 2 3. 2 2 2 ) S 12
20 - 1 ] 8 4 L] 6 1 30
28 - 2 -] 10 12 13 2 2
30 - 1 -3 7 8 9 14" 3 a5
35 - 1 4 3 6 4 18
40 - 1 4 3 8
413 - 2 3 8

Total 14 11 21 24 113 33 18 16 160

Calculate the co~efficient of corrclations between thoe acores
of tcets A ond B,

Obtain tho regreseion line of score inm test A on that in
test B, (14+8)a20

Please turn over
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The table below given the wholesale prices nnd qunnhhu
produced, of u nuabes of c.uewmditics in India,

p = price iu R per oaund
q = quan: ity produced in thousand tons

. 1051 1054

Comolity b 3 > 3

(D) (2) (3) [6)] [6)]

O

Rice 16,87 20,953 16,73 21,200
Jowar 10,00 5,991 11.22 9,002
Bazra 10,07 2,309 11,45 3,558
Ragi 9,45 1,201 10.21 1,718
Wheat 18,60 0,085 18,92 8,539
Earley 20,36 2,330 10,17 2,786
Gran 24,00 3,01} 12,30 5,128

falculate the price-index for the ycar 1051 with 1051 as base
year using

i) Laspcyres index
{i) Panache index, and

i
i1i) Fisher's "Ideal” index (64843)a15

GROUD 3 '
(Anawer all questions frou this group)
The following mean and stundard deviation valucs (in certain

cuitablo units) and tie correlation co-cfficicats are found
for the variables

Xl = hay-crop sced
X.‘= =« sprin; rainfall .

Xn = accunuluted tenpursture
in a certain distriet, during 20 years.

Hl = 28,02 N Il2 - 4,01 A “3 = 58}
53

t‘l--mz', & = 110,

Flp= 40,80 , * rge 0.0,

Find the linear rewression equation for hay crop on apring
rainfall and accusulated teuperature.

= 85

Tag = -0.58

Pleose turn over
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EITIER

The following table rives the dispersion matrix of longitude (Xl).

latitude (x,_!) and yield (Y).

Y X, X,
Y 1786.6 1137.4 502,90
o
xl 1834.1 =772.2
X, 28R9.5

Calculate the partial regressiun co-efficicnts of Y on X,

and X,.

oR (15

In an experinent on wheat, fortilizers were applied at
various levels with resulting yiclds (in suitable unite)
as follows :-

Fertilizer
level (X) O s 10 13 20 25 30 40 60

Yield (Y) 26,2 31.1. 31.0 35.3 36,3 37.1 37,8 38,6 28,9

Fit the equatfon
aebX

Yol =e
Plot the obaerved data and draw the fitted curve on tho sane
graph paper,
The records of {uarterly sales in a Departnental Store in
Calcutta,arc given below for the period 1960-83.

(Sales in thousands of rupces)

» to the above daota,

Quarters Ws—“ﬁ.—wfu 1962 1063

Q) [ I ) (3} {5
'R 152 169 142 183
Qy 233 2712 200 200
Qyqy 362 393 418 429
Qy 279 280 313 318

Calculate the S:asanal Incex lNusbers far *Scles'.

)

(13)



INCEAN STATISTICAL IFSTITVTE

Conputer’s Certificate Exanination - Novcnber 1036
Paper V (Practical) t Tlementarv Statistieal Yethoda

Tice : § hours Pull mrks : 100

1.

2,

1)

1)

(n) Thoae who have alrendy prased nccordh_ng to the old rulea
in Part I3 Section II or in Part IC Section I will be

exoopted frou anowering Group A or B respectively, They
should however answer fucstions rop the other two
groups (i.e, froo B aud C or from A nnd C as the case
ooy be) in tico uot exccedine 3 hours.

(b) Figures in tho nargin indicate full marks.
(c) Use of calculating cachires fa pemitted,

GROUP A
(Answor a1l questions from thie group)
The followiug frequency distridution Las a mcan and a stondard
deviation equal to 20,1} and 2.01 respectively.

Fit a nomal curve and draw the fitted curve and the histogran of
the observcd distribution on the sane greph paper.

Caloulate the expccted frequencics and test for goodnces of fit

class class
intervals {requency intervals frequency

1 2 1 2
9-11 2 . 21 - 23 222
11 - 13 4 23 - 25 120
13 - 13 3 25 = 27 38
15 - 17 108 27 - 29 6
17 - 19 219 29 - 31 J
10 -2 218 Total 1620

(12¢13) =258
EITHER .

The following dhtri'buuon of pages according to printing nistakes
was found in the first proof cf a dictionary of 5CO poyes

nusber of printing
aistakea per page (] 1 2 3 4 8 Total

froque_noy_ . 280 150 835 7 8 3 00

On the busie of Poisson distribution, find out the expected
nunber of pagos with

0, 1, 2, 3, 4, 3, G and above

.Lisprints por pngo,ln tho . Hrlt ym! of a dlctlonary of

1000 pngu. . . (10)
0 . ‘

Two lnd;‘p'endnnl. ru'ndol: seoples of 10 and 8 units were drawn and
the following valuce were obsersed for the characteristic under
inveatigation,

Saople I ¢6 8 15 10 7 4 12 8 8 1)

Sample IT t 712 3 4 6 8 O 14

Exanino whethor the differenco betwecn tho two sacple oeans
is nignificant or not,

‘flgaro tum over
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3. The lollo-ing data give the height (x) in centioetres and
weight (y) in kilogranues of 10 persons
Person 1 2 3 4 5 [ 1 8 9 10
Height(x) 183 168 178 153 160° 170 177 180 172 174 .
in cos. - .
. Veight(y) 56 65 W 60 60 61 T1 72 66 67
in kgn.

Calculate Lho linear regrasaion equation of ucight(y) on height (x)
and test whether the regression eo-cfficicent is significantly
diffcrent froo zero, (151

GalLr B
(Answer all quewtions froo this group)

4. (a) Solect at randsu a sample of size 8, with replacecucnt fron a popue
lation containing 193 individuals.

(b) Sclect three districta froo the following list of five districts .
{with probability proportional to the nucber of villcgea ud

vanpling without replecenent)

nunber of

diatrict villdges

. 180
250

110
- 170
220

A de WD »e

- 1 - .

(c) Distribute at randoa 4 varictics over 4 plots - one varicty for
cach. Give deeails of the wetheds used and references to the

pages and coluens of the Randon Nuwbers Table conaulted.

v (54842)a15
8. The table below records the yiclds of six varnies(v‘) of bnrley
in five rnndmncd blocks
_Ms_(mﬂn)
blocks Vo v, vs vs ve
(1) ‘) () {4) () (6) [(O1
1 81,0 105,4  110,7 146,86  103.,1  00.1
2 82,3 110,68 123,7 150.0 105,68 92,6
R 81.:1 111.2 125.7 151.2 100.2 0.4

4 80,90 103,14 113.4 1#4.6 101,90 02,3
5 16.% 118,8 16,2  143.0 100,86 .3

dake an analysis of the data for;

i) testing wiether the varietics dil‘ler frou one nno'.her in
their yields.

;i) recomsending t.» best variety of barley, if any. (20)

HNcasce turn over
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GROLP C
(Treat this question as coopulaory)
6. . Given the following data regarding the cunber of 'defectives' mong
tho ounber of iteus inspccted for 10 daye in a factory,
Aot nusber nucler of
ate insnected lcfectivent
(1) (2) [©)
.
31.1.00 402 11
1,2.65% 3 17
2,2.00 50 18
3.2.60 514 2
412,36 528 24
5,2.08 80 18
6.2.60 013 14
7.2.60 £6) 42
8.2,68 373 413
02.2,00 523 49

Exacine whether the procces fe unier control. (
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