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: INDIAN STATISTICAL INSTITUTE

COMPUTER 3 CERTIFICATE EXAMINATION—MAY 1942
PAPER I: ELEMENTARY COMPUTATION

Timo: 5 hours Full marks: 100

(a) Figurea in the margin indicato full marks.
(6) Uso of Culculating machines is not permitted.

1. (a) Round off any four of the following pumbers to the indicated accuracy. (2)

{1) 32530 to tho nearest humdrod.
{i1) 5.781 to tho nearest tenth.
(iii) 3,502,378 to tho ncarest million
(iv) 148.475 correet to one docimal placo.
(r) 0.0045 to the ncarest thousandth.
(vi) 46.7385 to tho neurest hundredth
(vii) 000098501 correct to two significant digite.

() What is the maximum error in cach of the following approximite meusure-
ments?  Givo tho number of significant digita in each case. 2)

(5} 3.867 x108 miles,
(i%) 186,000 miles per socond.

(¢) Find the quoticnt of the approximate numbers 72.48 and 5.16, with four
and threo significant figurea respectively, and find the pumber of significunt digits
in the reaults, Explain how you arrived at tho number of significant digits. (5)
or,

1

Tho ratio of tho circumference to the diamoter of a circlo is 3.14159: 1. If tho

~ circumnference of a circlo is 5.87 feot, find the dinmeter corroct to tho thousandth of

a foot. If the given ratio is correct to tho figures given, find up to what figuro the

value obtained will be relinblo, Give rensons. (6)
(d) The numbers 48.39 and 685.2 aro both approximato and correct to tho figures

given. Find their product and stato how many figurea of tho result are turstworthy.

Explaia how you arrived at the number of truatworthy figurcs, (5)
2. Either,

Simpligy correct to four places of docimal by contracted method of division.

5.84275

T ©
Or,
. Find tho product of the two numbers given bolow, by contracted method of
maultiplication, corroct to tho nearest thousand.

4083.842 by 712.6142 ()



3. (a) Find tho values of any tiwo of tho following by consulting methomatient
tables and mention tho munber of significunt digits in the results. Givo referenco
to tho tables and pago number used. )

R S
() JOSU254.24

) Yesoizas

1
(i) —
V2739
(b)) Evnluate the following by using logarithma and find the maximum possiblo
orrors in tho result. Givoe referonco to tho tables used. (10)
2.781 T 43.35) (.08743)

01573 {-002356) (0.824)

(») Evaluate by consulting appropriate tablea the valuo of

3BT X (0.12)12 ©
NIRRT

Givo roference to tablea used.
{d) Find tho valuca of

() 434+82412241624-,,.. +402 )
(i) Sin +4¢/1—cos%g, for 0=253 (€]
{¢) Find the valuo of
log.o 3.6012 + logy.y 7.1932 + loge6.68 (8)
4. Either, ’
Tho following tablo gives tho value of F(z, y) for different values of ‘z and y.
Find by lincar intorpolution tho values of F(z, y) for (15)

() x=08 and y=4
(i) z=1.15 and y=8.35

y
z
1 3 5 1 0
0.5 0.35029  0.340607 0.34204 0.33912  0.33521
0.7 0.31006  0.30563 , 0.30114  0.20050  0.29200
0.9 0.26369  0.25888 ' 0.254006  0.24923  0.24439
1.1 0.21546  0.21069  0.20594¢  0.20121 0.10652
1.3 0.16915  0.16474 0.16038  0.15008  0.15183
Or, )

Tho following tablo gives the hour angles of tho sun correaponding (o cortain
altitudes {a) and declinntions (4) at a placo in a cortain latitude. Find by linear inter-
polation tho hour anglo corresponding to d=12° and a=10° (15}
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10° 14° 18° 22°
[} : . .

)} (2) (3) 1) (5)

20° 6h 10m 20s | 5h 49m 17s | Gh 28m 27s Gh' Tm  48s
25° 6§ 64 41 (|5 3¢ 5|6 13 39 |4 583 17
10° 5 3 16(5 18 50 (4 58 37 |4 38 17
5° 5 23 50 |5 3 30 |4 43 4 (4 22 20

h=hour, m=minute, s=second

5. Either,
Solve graphically the following oquation
z logyez=1.2 (10)
Find the arca bounded by tho curve, the z—axis and thoe ordinates at z=1
and z=3, . (6)
Or,

Draw tho Graph of the equation y=z —2r—8 betweon £=—2 and z=+.4. (10)

Find tho srca bounded by tho curvo, the z—axis and the ordinates at z=2
and z=+4. (6}

6. The following tablo gives the nine-year moving averages computed for Now
York Bank clearings controd against the years indicated in tho tablo.

Now York City Bank cloaringa : 9 year moving averagea

nine-yonr moving average

year (in thousands of million dollers)
[tH (2)
1904 78.4
1905 . 84.3
1906 86.3
1007 88.1
1908 92.0
1900 84.8
1910 93.6
1911 04.3
1012 102.3
1013 113.2

Plot tho above data and draw a freohand smooth curve. Estimate from tho
graph the values of tho Bank cloarings during tho years 1902 and 1915 (10)



PAPER II: COMPILATION AND PRESENTATION OF
STATISTICS

Time: 5 hours Full marks : 100

(a) Attempt any five questions.
(b) Figures in tho margin indicate full marks.
(¢} Uso of Culculnting machines ia not pormittod.

1. Colleet tho following from tho publications supplied to you and present them
in neat tabular forms. Mention tho gourco and pago number from which you have
compiled tho data..

(a) ‘The transactiona of Post Office Savings Banks in India for any four ycars. (4)

(5) Tho five latest population figures for any 12 of tho following countries :—

Algeria, Brazil, Burma, Canxda, China (mainlund), France, Honduras, Iran,
Kenya, Libya, Moracco, Mozambiquo, Nigeria, Papua, Sarawak, Sikkim, Spaio, Tonga,
USSR and Venozuala. (6)

(¢) Tho total acreago and the avorago wholesalo prices of tho following commo.
ditica for any one year: Bajm, Gmm, Jowar, Juto, Moongdal, Potato and Tobacco,
for any 5 of tho following states:

Uttar Pradesh, Orissa, Andhra, West Bengal, Punjab, Bihar, Mysore, Bombay.
(Write N.A. if any figuro is not availublo) (10)

2. Mention in which publication tho following information would be available.
Mention tho name of the issuing authority and tho periodicity of publicotion in cach
caso.

(i) Production of sugar in Andhra, Bihar and Uttar Pradesh.
{13) Quantity of clectricity genorated in Madras, Wost Bengal and Maharashtra.

(7ii) Balanco of profit or loss bofore taxes of the Indian Schoduled Banka for
tho year 1039-60.

(iv) Valuo of Central Government contracta placod in India and abroad for tho
year 1938.50.

(v) Total number of mandays lost duo to industrinl disputes for the following
induatries : Conl mining, Jute Mills, Commerce and Secrvices in December 1959 and
August 1960.

{v) Quantity and valuo of importa into India for tho six montha ending on
30th Scptember 1061 from the countries indicated agninst each : cheese (Switzerland
and U.K.), Anisced (China and ongkong), Yeaat (Italy and Notherlan), Diescl Oil
(Buhrein and Lobanon), Vitamin C (Germnny and Japan) and Munomotors (France
and Australia).

(vii) All-India figurea for the diroct oxpondituro on Basic Schools by sources
for tho yenr 1959-00.

(viii) Quantity and valuo of exporta from India for tho six months ending 31st
March 1961 of tho following commoditica to tho countrics indicatod against onch :—
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Hair oil (Burma and Musent), Nylon fubrica (Trinidnd & Iaiti), Crown corks
{Kuwait and Singaporo), Coiling fans (Egypt and Zanzibar), Football covers (Kenya
and Tunis) and Bicycles {(Aden and Tanganyika),

8.

Either,

(20)

Tho following 100 mensuremonts of length and breadth of a variety of soed
in millimotros is given below. Prepare o two-way froquency distribution of tho data.

Givo reasons for the choico of class intervals adoptod by you,

(20)

Length Breadth Length Breadith Length DBreadth Lengih Breadth Length Breadth

185
205
216
165
153
189
178
170
- 48
" 163
131
154
157
203
180
209
149
189
109
192

Or,

162
169
154
157
180
108
147
O
115
122
103
121
136
184
165
136
118
141
156
171

105
180
148

154
142

o1
125
127
139
155
155
107

83
123
115
175

74
129
100
133
125
145
142

102
167
106
184
101
163
161
184
181
113
180
204
177
171
146
125
148
162
200
162

180
122
183
131
104
104
160
116
186
174
167
170
187
156
136
139
158
160
176

06

146
101
167
119
123
128
109

87
171
158
131
131
169
124

08
139
103
138
154

80

176
203
182
152
143
171
160
101
231
201
255
138
168
104
1064
191
169
182
165
214

126
165
146
128
123
126
122
134
203
122
107
101
115
138
119
133
134
184
115
109

The following data ropresont the longths in millimetros of & samplo of 157 beana.

suitablo class intervala. Give reasons for the choico of clnss interval.

Si¥SS

s 1D vt e 2D 1D 1D BD

SSS®s
—oRNOn=aSS

(a) Using a tally shoot, arrange tho data in a frequency distribution with

.o of the froq

{b) Draw a hi
21.7 233
22.0 22,0
20.8 19.0
22.8 211
21.5 20.1
223 18.2
20.3 214
21.2 10.4
18.6 20.7
2L1 19.1
21.3 20.6
18.6 22.0
21.6 16.6
18.7 20.8
10.8 15.8
21.8 20.7

19.4
22.5

1D 12 1D 13 RO D 1D bme D e 1) i £ D =t

PCOWOOL=OPWOWP®OS®
BN ON—ONNNOND =D~

y diatribution on a graph paper.

18.7

21010
L=t

L3
-
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18.0
211
22,0
20.3
20.1

(12)
(8)



4. A survey was undertaken to find out the civil condition of the rural and
urban population of an area for porsons aged 15 and upwards. A consolidated tablo
waa preparod, but unfortunately the working sheots were mislaid, somo of the data
in tho final table oblliterated and it waa also known that a fow typing mistakes had
crept in. The following aro also definitely known:

Total population—1116800. Total urban population—0848.

Total marriod males—443922. Total unmarried fomalea—23716

Total wilowed persons (malo and femalo)—136510

Total malo in age group (15-34)—2060313

Total femalo in ago group (35-54)—100150 and

Total widowed (malca and fomales) in ago group (55 and upwards)—71335.

The tallo, as available, is given below. Tresent the tablo in a ncat form after filling
up the missing valuos and corrocting the typing mistakes as far as possiblo, (20)

Ago group : 15—34

Rural Urban

Malo Fomalo Malo Fomalo

Unmarried 16506 6635
Marriod 228624 12605 13713
Widowod 5518 10342 133 244
Total 10373 18714
Ago group : 35—34
Rural Urban
Mulo Fomalo Malo Femalo
Unmarried 6037 341 00029
Marriod 14494 0588 8247
Widowed 13267 608 o014
Total 177037 181269 8800
) Ago group : 65 and upwarda
Rural Urban
Malo Fomnlo Malo Fomalo
Unmarried 1544 660 48 66602
Married 09.240 53153 4327
Widowed 22123 803 1611
Total 02007 5204 5940




5. Draw up a neat skoloton table with propor heading and for p ting
tho results of a snmplo survoy of un.omployment conducted in an Indian Stato in 1060,
Tho tuble will give tho estimaatod number of un.cmployed persons in rural and urban
areas of the stute sccording to age-group, sox and educations! standurd.

Assumo that thero are nino ago-groups (in years), viz, 0-15, 16-17, 18-21, 22-26,
27-36, 3746, 47-56, 67-01, 62 and abovo and five broad categories of educationnl
standurds, viz, (i) illiterate, (ii) literato bolow matrie, (éif) matriculate, (iv) inter.
medinto and (v) graduate and above.

Provido, in your table, spaco (with appropriato hoading) for meaningful sub-totals
and percentoges. Tho armagement in tho tablo should be such that it facilitates

mcaningful compurisons, (20)
8. Either,
Present tho data on ‘National Income of India' given in the table below by an
absolute component bar chart. (20

NATIONAL INCOME : BY INDUSTRIAL ORIGIN, INDIA
(1952-53 — 1959-00)

{In 100 crores of rupces)

1052-53 1953-64 1054-56 1955-50 1956-57 1957-58 1958-59 1959-60

Agriculturo 48.1 53.1 43.6 45.2 65.2 62.8 62.4 6.4

Mining Manufac.

turing and

Small entor. .

priscs 17.0 17.7 18.0 18.5 20.0  21.2 21.7 23.0

Commerce,

Transport and

Comamunications 17.8 18.0 18.1 18.8 19.6  20.7 21.5 21.8
Other sorvices  13.4 186.00 16.5 17.3 18.2 19.3  20.6 22,0

Net domestic

product at
factor cost 08.3 104.8 00.1 90.8 113.0. 114.0 126.2 129.2
b
Or, .
Presont graphically tho data given in the tablo below ¢ (20)

Consumoer Price Indox Numbers
Baso: 1040=100

Year Indin Pakistan Burma Coylon UK. U.S.A.

1051 105 100 83 110 112 109
1052 103 102 79 100 123 111
1053 106 13 71 111 127 12
1054 101 111 74 110 129 113
1955 ili} 106 70 110 135 1n2
1056 105 110 85 100 141 114
1957 11 120 02 112 147 118
1958 118 128 89 114 151 121
1959 121 120 70 115 152 121
1960 124 128 83 13 153 124




7. From the following narrtive presentation of statistical data draw up a tablo
arranged in tho way you think imost appropriato with appropriste headings. (20)

Tho report on the second Agriculturul Labour Enquiry, 1956-57 roveala that
11.6 Inkhs hiowscholds or 24,495 of tho total rural houscholds in West Bengal depended
mainly on agricultural wago- ompluym(\nc as their mainstay. Of tho total number
of agricultural lbour houwwholds 78.79% wero those of causal ibourers, the remaindor
2].39, boing thoso of attached labourers.

The report further rovenls that in 1950-51 the number of ngncultuml Iabour
houscholids in West Bengnl was 10.8 Inkhs or 25.29 of the houscholds in rural oreas.
The percentages of causnl and attached labour houscholds wero 91.3 and 8.7 respectively.

It is stated in the report that tho overnll sizo of houscholds of agricultural
labourers in West Bengul had incronsed to 4.3 in 1956-57 a8 ngainst 4.0 in 1950-51.
Of tho total family sizo 4.3, 1.5 wero wage carnera comprising 1.2 men, 0.2 women and
0.1 children. The corresponding figures foe 1950-51 aro 1.5 wage earners mado up of
1.1 men, 0.3 women und 0.1 children.

Wago-pnid employment constituted an integral part of gainful employmont of
agricultural lnbourers. Taking all agricultural labourora (cnsual and attached)
together, the total quantum of wage-paid omployment of male labourers during 1955-57
was about 242 dnys—187 daya in the agricultural seetor and 55 days in the non.ngri-
cultural sector. The corresponding figures for 1050-51 wero 239, 194 and 45 days.

Tho average wago-paid employment of women workers was about 168 dny's
in 1056-57 o3 agninst 179 days in 1950-51.

It had been obsorved that thore was greater depondonce on child labour during
10356-57. The relative wage-employmont available to child labour showoed an incrense
from 209 days in 1950-51 to 282 days in 1956-57.

As regards employment of easual and attached Inbourers, tho report shows that
in 1950-57, the mnlo casual workera wore employed for about 252 days whoreaa the
malo attached labourers were omployed for moro than 318 days. As compared to

1050-51, both showed a definite fall—casual workcr 20 days and attached workers
30 dyas.
PAPER 1I1: SELECTED TI‘CH\IQUED OF COMPUTATION
Timo: 5 hours Full marks: 100
(@) Figures in the margin indicate full marks.
(b) Use of Calculating machines is permitted.

1. (a) Either,
Find tho value of % for z=0.141; 0.143 and 0.158 froma t.ho following tablo using

6 ordinato (quintic) interpolation coeflicienta. ©o(19)

z [)

0.12 1.12750
0.13 1.13883
014, 115027
015" 1.10183
0.10 1.17351
0.17 1.18531
0.18 1.10722




Or,
_Find tho valuea of /() whon z=1.11 from the following table by using suitable

interpolation formula. Give reasons for the choice of your formula “(16)
z ’ Jiz)
10 ¢ 0.8413°
1.1 0.8043
1.2 0.8849
REET o o
1.4 0.0192
1.6 - 0.8332

(b) Determino the value of z for which log Z=3.7430 using Lagrange's formula
of interpolation or divided difference formula of interpolation, given the following

values : R {18)
z v log z
5531 3.742804
5632 ° . 3.742882
6533 3.742901
5534 3.743039
5336 3.743118

2. Either,
va
{a) Draw the curve of ymy, (] + :i) oz
where log yo =< 1.5315

-y = 03
a, = 8.0

between £=0.0 to z=2.0 (tako five ordinatcs at equalintorvals); give your estimate
of area bounded by this curve, the z—axis and tho ordinates at z=0.0 and z=2.0

by graphio method. Show the steps of your calculation. . (16)
(b) Obtain the same arca using Trepozoidal rule and Simpson’s one-third rule
of numerical integration. ' (9

Or, e '
(@) Find the integral of coa z from z=0 to z=0.8 using !ho\ollowing_uble by
(§) Graphio method N (12)
. (i) Trepezoidal rule 4)
(iii) Simpson’s rulo : . {3)

]



() For 20 Army personnol tho Ngrosmon of weight of kidneys (y) on weight o!
heart (.:) both measured in oz, is y=0.300x+ 0.934 and regression of weight of heart’
on weight of kldno)s is z=1.212y—240).

Find the correlation betwoen the two variables, (6)

{¢) From tho data givon below computo the correlation ratio of y on z.  (8)

Analysia of variance ofy

sourco C.df sum of square
Botween arraya of 2 n 592
Within armys of z 91 218
Total .o 102 870
Or, ,
(7) Write out the Laspoyre's and Pansche's formula of index number of prices?

and Fishera iden) index number.  Explain the symbols used by you. (9
1

. (8) Average monthly por capita oxponditure in 1050 on food items and the
averago prices of these items in 1950 and 1057 are given below. Caleulate o suitable
index of food prices for 1057 with the year 1950 as base.

(1o
|
. . prices per seer (Rsa.)
item per capita monthly ——————
expenditure (Rs.) 1950 1037
m. (2) (3) (4)
1. food grains 18.02 0.52 0.62
2. pulses 4.22 0.62 0.70
8. oils N 2.47 .
4. vegetables 8.01 0.50 0.63 |
5. milk 14.25 0.75 0.83
6. meat and fish, 8.32 2,08 2.58
7. fruits 3.1t 2.15 2.60
8. =salt 0.31 0.08 0.11
0. apices 3.25 2.55 3.72
10. sugar 3.85 0.80 1.00
GROUP B
3, Either,

(a) Tho following tablo gives the weight in 1bs. (7o), ago in yeara (x1) and
height in inches (z2) of 10 males. Obtain the muluplo regreasion equation of z, oo
zy and 7. Caleulate the multiplo corrolation coofficient I?. 12 of z, on z; and x:
and the pnrtml corrolation cooflicionts roy.3 and 'n 1 and mlorpret. the corrclation
coofficients. (10+6+ﬂl
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Ze EN x4
130 25 72
11 25 Go
135 11 o7
165 22 68
157 22 70
128 30 as
147 .24 70
‘126 30 83
126 23 80
140 40 70

(b) (5) If Ry.qy=1, what will bo tho vnlue of Rz.¢5 and Ry.12 and why? 3)

(6i) If Ri.23=0, will Rp.g als0 bo zero? \What does Ry.zg and Rj.gy measure?

(2)

The following tablo shows the monthly revenuo recoipts of State Governments
in India. Obtain measures of reasonal variation by the method of moving averages

or link rolatives,

(25)

Total receipts of State Governmentsa in India (Rs. crores) in

S Menth
h.’nn " Feb March April May Juno July Aug Sept

Oct Nov Deo

1052 23 39
1053 25 20
1954 32 3¢
1058 32 42

82
105 °
93
99

17
20
21
24

18
22
21

24

16
20
22
23

20
26
20
29

17
18
21

24

12
23
15

- 21

22 20 18
29 135 16
27 27 21
32 28 21

4. Fit a third degree polynomial to the data given bolow by the method of
orthogonal polynomial taking 2 as tho independent varisble.

z | 2 3 4 5 6 7 8 0
Yy 3 a1 a1 19 319 516 616 718 792
By caleulating the appropriste residual aum of aquares, whether the

third dogreo polynominl gives botter fit than tho second degreo curvo, (25)

PAPER V: ELEMENTARY STATISTICAL METHODS

Time: & hours
(n

Full marks: 100

Thoso who have passed (nccording'. to old rulos) Part 1B Scction IT

should answor queationa of Groups B and C only in 3 hours.
(b) Those who have passed (according to old rules) Part 1C Section I
should answer quostions of Groups A and C only in 2 hours,
, (¢} Figuros in the margin indicate full marks,
(d) Uso of Calculating machines is pormitted.

‘i3



GROUP \
V. Either,
(a) Answer cither (i) or (ii)
(1) Calculato tho theoretical froquencies in tho class ranges given below assuming
tho distribution to be normal with mean=7.8 inches and standard deviation=2.0
inches and test tho goodneas of fit.

clasa ranges frequoncy
ininchod
up to 2.5 3
2.6— 4.5 47
4. 8.5 202
6.5— 8.5 370
8.5—10.5 280
10.5—12, 7
12.6—14.6 8
14.5 and ahove 1
Total 990

(15)

(i7) Tho following tablo khowa tho number of daya in a 50 day period during
which z automobile accidonts occurred in a city. Fit a Poinaon distribution to 1he
data,  Also, test whether the fit is good. .

Number of accidents .\'um%r of days
(

(z)

0 21

1 18

2 7

a I

4 1 (13)

(b) *Tho following talle shows the distribution of some heans according tn
Jength.

. Length in . Longthin
m.m, Frequency m.m. Frequency
{central valuea) {central values)

(1) (2) (8] )
9.6 1 13.8 920
10.0 1 14.0 1787
10.5 18 14.8 2294
11.0 38 15.0 2082
1.8 70 15.5 1129
12.0 118 18.0 275
12.5 109 10.5 55
13.0 437 17.0 a

Tind out the suitahlo Pearsonian type of ourve that may bo fitted to the data (20)
14 ’



Or,

a) From threo normal populations having variances 10, 12 and 14 rospectively,
random xamplea of n (i=1, 2, 3) units wero selected without replacement.” Sample
aizes and numerical values of sample meana based on tho sampled unita aro given
bolow :

Total number .
Poputation of unita in Sample sizo Swmplo Mean

population .
I Ny=10800 ny=404 2 =3.8
u N1=1200 ng =480 2,=4.0
1T Ny=1500 ny=900 2y=7.7
(1) Calculate the standard errors of 2;, 2; and 2;. (6)

(i) Coleulate tho standard error of the linear function
0.82,40.02,—1.32,
and oxpress the standard error as percentage of tho value of the lincar function, (4)

(6) The following summary data were obtained from measurements of threo
charactors z;, 3 and x3 on 20 units.

2 =15.8 2,=20.3 2,=50.8
=21.3 a1=3.4 01=0.9

r12=0.7702; r13=0.5935; r29=0.2193
zy= —100+41.792; +2.28 =4

(i) Test whethor ryy is significantly different from zero. {5)
(i) Test whother tho partial correlation coefficient of 2, on X, eliminating
offect of zy, differs significantly from 0.7. . (6)
(fii) Test whothor the multiple correlation coeflicient of ) on z: and zs is
significantly different from zero. . (6)
(fv) Test whether b,1.5 i significantly different from zcro. (8)
2. (a) 1000 y N domly seclected, wore i lated with B.C.G. Incidenco

of T.B, among these 1000 persons as well as among another 800 persons, also mndomly
selectod but not inoculated with B.C.G., wero obscrved as under:

Affected with  Not affected

T.B. with T.B. Total
Inoculated with B.C.G. 157 843 1000
Not inoculated with B.C.G. 362 238 800

. Texst whother thoro is association botwoen inocnlat'on with B.C.G. and incidenco
of T.B, (5)
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(5) From two normal populations having tho ssmo standard dovintion two
random samplos of sizes § and 4 respectively were drawn. The talle below gives
the moan and standard doviation computed from the samplo. Tho rquare of the
sample standard doviation is obtained as sum of squares of doviation from mean
divided by (n—1)

Population n Menn 7" Standard deviation
I 5 634 "7 0.0
It 4 5.82 © 0.5
Tost tho signiGeanco of the difference of the two population means. (5)

(¢} Random samples of sizes 4 and 0 were drawn from two normal populations
having variances 0%, o} respectively, The standard doviation,

Jﬂ().‘.(:(—t)i
&= 1

n—1

Computed from tho two u\'mplos are given below,

0=0.72 02=0.05
Test whother the variances in the two populations are significantly different
from ono another. (5
" GROUP B

3. (a) An experimont wad performed with five varietics of wheat, A, B, C, D'
and E, in tho form of a Latin Square Layout to determine differences, if any, in yield
rates of tho varioitios. The tablo below gives observed yield of the different varieties.

Yicld of varicties in a Latin Squero Lay-out

B 6 D 7 E 5 A 10 C 12
C 11 A 4 B 6 E 5 D 5
"D s C 15 A 71 B 6 E 4
E 7 B 7 €C 13 D 90 A §
A'l0 E 6 .D 12- C 4 B 1
Aro tho variotion significantly different among thomsclves? (15

(b) “Tow will you tost about the equality of variotal yields in (a) of this question.

if it is assumed that the five rows aro tho five scattered blocks of a randomised block
dosign oxporimont? : (107
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4. Either,
Tho following table gives population (as per 1931 censua) of 20 villages of Uttar

Pradesh.

Villago Villago
Sorial Number Population Sorial Numboer Population

1 305 | 11 110
2 2006 12 181
3 1208 13- 583
4 1035 14 319’
b 408 15 416
6 593 0 496
7 349 17 779
8 090 18 845
0 085 19 530

10 115 2 849

Seloct fivo villuges with probability proportional to population with roplecement.
Rofcronco to pago number of tablo of random numbers used should bo given. '

[Your computational stepa should bo clearly indicated and explained whero
necessary). .. (10)
Or, .

You aro given a picco of land 50°x 50° sloping cast west,

(3) Proparo o layout of a randomised block exporiment to test the differenco
in yiold of & varictics of paddy.

(i5) Propare a layout of a Latin Squaro oxporiment to test tho differenco in
yield of 7 varicites of paddy. .

Actual skotch of layouls indicating directions nlso and referenco to tables used
should bo given. . (10)

GROUP C

5. Tho following tablo show tho observations on 20 samples, each of size 5,
of a production-process. Draw control charta for mean (2) and rango (R) on tho
basis of first ton samplos. Work out 30 control limits using R of the first ten samples.
Thon, examino all the 20 samples to sco whothor the production procesa is under control

and give your coments. (15)
\ Somplo 1 2 37 4 5 o 7 8 9 10
2 3 1 1 9 3 ] 5 8 3
4 3 3 2 2 7 5 8 7 4
5 7 5 3 7 [ 9 3 3 3
6 8 8 4 6 4 8 6" O 5
8 4 6 [ [ 5 4 4 [] 1
Samplo ~ 11 12 13 14 15 16 17 18 19 20
o 6 2 5 4 2 9 -8 9 .9
4 5 4 5 3 2 8 3 8 9
2 8 6 0 7 3 7. 5 3 6
9 2 8 5 8 5 1 8 1 8
701 3 5 2 [} 2 1 7 0

n



COMPUTER'S CERTIFICATE EXAMINATION—NOVEMBER 1062,
PAPER I (PRACTICAL): ELEMENTARY COMPUTATION
Timo: 5 hours Full marka: 100

(a) Figures in the margin indicato full marka.
(b) Uso of Calculating machinos fs not pormitted.

1.. (a) Tho numbers 37.32 and 6.00 aro approximate and corroct to two places
of decimal, Find their product and state how many figures of the result are accurata.
Explin how you have arrived at the number of accurate figurca. (5)

(b) Round off tho following to tho indicato aceuracy : (2)
(i) 0.32517 to the noarcet thousandth.
(i) 5.399 to tho noarest hundrodth.
(117} 350,739,283 to the noarest million.
(iv) 0.00070215 corroct to throo significant digita.
2. Find tho valucs of the following (using contracted methods) :—
(s) Either,

797.3586

7003957253 correct to the nearest thousand (5)

Or, Product of 327.3905 and 323.5784597 correct to the nearest whole number., (5)
(i) Either,

0.00573204-1.2301240,0000064 17.125769, correct to threo places of docimal. (3)

Or,

0.0057320~17.125709, corroct to threo places of docimal. (3)
S 1 1 1
W M pat e e T T Txoa e o
orroct to three places of decimal. (7

3. (a) Find the values of any three of the following by consulting mathematical
tables and mention tho number of significant digits in the results. Givo reforenco

to the tables and tho page numbors used. (6)
() 361991057 (i) —— (iti) Togus loguee
JOGsIT
(iv) Sin42° 11" 45 (¥) Log tan 30° 30’ 307 )

() Evaluato any fwo of tho following. Give roforenco to the tables used. (10)

tiy  Y10.398=5.021x0.003484 iy 5.70%00"
(7.9000)177 (0.0047)i/8

(iv) (4.58)312(tan 45°30°)

in230° + Sin260° in2240°
(i) 8in230°+Sin260°+...... + Sin?240' STni2E® Cos'l5
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Or,

{c) Find tho value of any one of tho following ¢
o 1 2 3 ]
R E R € L G
{5) 1+1ogio5+(log1ab)? +(l0g105)+.evess + (108105)7

(d) Find the valuo of :

Either,
logip €487 + loge (4.57)10+log,.57 €10 +logy.r(4.67)¢

1 7 forzm0, 21,42 43
N2

4. Either,

(4)

(4)

(8)

(8

The tablo bolow gives the valuos of I(p, ¢) for different values of p and ¢

values of ‘g®
valyerof — 5 5.5 8.0 6.5 7.0
“ 30 7504 .8103  .8088  .0080  .0372
32 7108 1822 8402 .8856  .0200
34 6700 L7462 .8097  .8008  .0003
36 6200 L5080 7773 .8336  .8786
38 5870 L0706 7431 L8044 L8544
10 5472 L6318 7077 .7733  .898)

By lincar interpolation, find the valuos oAfI {p, q) for
() p=358and ¢=6.2,

(if) p=33.4nnd ¢9=5.0

(18)

With the help of tho following table dotermino by linear intorpolation thoso
valuos of ¢ for which Sin ¢=0.75; 0.76 and 0.77

4 Sin 8
47° 0.73135
. . 48° . 0.74314
40° 0.75471
50° 0.76604
51° 0.77718

(18)



5. Tho following average monthly production figuros of potroleum and
potroloumn prodixcls aro given, expressed in “thousands of metric tonsa",

yoar crudo petroloum dioael oil

1055 Y] 49

1056 45 59

1057 51 7

1058 54 99

1059 6l 18

1960 78 133

1961 84 139

1962 . 87 136 -

Draw graphs to comparo (i) the annual production in diffcrent years and
l(h’) tho annual ratos of incroaso in production of crudo potroloum and diesel oil.  (14)

6. Either,
(§) Find graphically a root of the equation
%—0.5)og z=13.5 correct to two places of decimal (12)
(1i) For the curve plotted in (1:) find the area bounded by tho curvo, the z axis
and tho ordinates ot z=3 and z=5. (8)
Or,
' (§) Solvo graphically the equations
2z—-3y=5 . .
3z 4+y=13 (9)

(#i) Solve the equation 3z —53—~3=0, by plotting the function y=23r2—5z,—-3.
Find tho ara enclosed botween the x-axis and the portion of the curve appearing
below the x-axis. . (9)

PAPER II (PRACTICAL): COMPILATION AND PRESENTATION OF
STATISTICS

Time: 5 hours ’ ) Full magks : 100

(a) Figures in tho margin indicate full marks.
(b) ]Jso of Calculating machincs fa not pormitted.

1. TFrom an urban survoy conducted to find tho employment and unemploy-
mont position by ago, sex and literary, tho following dnta giving tho number of cases
of differont categories wero available. Preparo a suitablo tablo with proper title,
headings, sub-totals, totals ete., and represont tho information, after filling up bLlanks
and corrocting mistakes, if any.
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(Note: A, B, C and D stand for tho ago groups (i) upto 15 years, (i) 10 to 30
yoars, (ii) 31 to 60 ycars and (iv) abovo 60 years reapectively; Em and Ly stand for
omployed malo and employed femalo respectivoly; and Upm ond Uy stand for unemployed
milo and uncmployed femalo respectively.

Number of cascs under different categorics

AE. illiterate: 924  BU. literate : 2411
AE, - ., : 538 BU, " + 130
AE. literate : 632 DE. illiterate : 405
AE: w : 162 _ DE " : 208
"BE, illiterate : 3280  DE. literate 1 703

BE, literato + 13557 DE, " H 12
BE, » : 700 AU, illiterate : 15659
BU. illiterate : 262 AU, o t 200
BU, " : 258 AU, litorate : 118

CEn literato : 11998 CEa illitecrate : 0340
CEq¢ " : 532 | CE, v : 3245
CU. illiterate : 531 DU. illiterato : 588

cuU, ” : 27 DU, " : 42
" CU. litersto  : 2201 DU. literato - : 813
' CU oot 68 DU, " : 4

(5) total employed malo and femalo : 48746
(i1} total employed literato : 28282
(iii). total employed fernalo illitorato : 6825
(iv) total employed malo and fomalo illiterato under age group ‘B*; 8516
(v) total omloyed and unomployed literate : 47753
{vi) total unemployed fomolo litcrate : 320
(vii) total uncmaployed malo and fomale liternto in ago group ‘A’: 13486. (20)

2. Draw up a blank tabular form with bmpor headings and providing epace
for moaningful sub-totals and totals, for presenting the distribution of gainfully employed
persons, classified under public and privato ecctor and by oight industry groups.

Undor privato scctor the diatribution is agoin to bo shown by emall scalo and
largo scalo establishments with further break down for power-operated and non-powor
oparated ostablishmenta, . {10)

3. Montion in which publications tho following information would bo availablo.
Give also tho namo of the inauing authority and tho poriodicity of the publication in
oach caso. (Answer any five).
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Monthly houra flown under tho scheduled intermal and intomational
services of tho Indian Airlines Corporstion.

(a

=

() Monthly recoipt of tho total emall savings in India.

~

(¢} Number of cheques cleared in each month at Calcutta, Now Dolhi, Bombay
and Madras.

(d

-~

Weekly Indox numbers of wholesale prices in India (Baso 1052-53=100),

Monthly approximate numbor of Air Conditionod and 1st class passangers
booked in Govornment Railways. N

(e

(/) Annual extornal dobt position of the Government of India.

Monthly indox number of the following industrial production
{Baso 1951=100).

(g

(1) Sulphurie acid, (ii) Foot wear, (iii) Shoot glass, {(iv) Conduit pipes
and (v) Radio recoivers.

(k) Direct oxpondituro on primary schools by states for tho years 1956-67
and 1957-58, (10)

4. Colloct tho following from the publications supplied to you and present
them in 8 neat tabular form. Montion the sources togother with page numbers from
whoro you have compilted tho data along with propor notes whero necossary.
(Attempt any two).

(a) Total bor of pensational, dents in industrics and the total
amount of compensation paid during any five years under the workmen's
compensation act 1923, The corresponding avorage daily number of
industrial workers covered in cach year should also bo mentioned.

{b) Tho crudo birth rates (numbor of live births por 1000 population) for
any two ycars at interval of 10 ycars, of the following countries :

() Canada (fi) United States (i) Bolgium (iv) Fronco (v) Sweden
{vi) United Kingdom (vi) Japan (viit) Singapur (iz) Newzeland and
(z) Austria.

(¢) Number, memberahip and the total working capital of the Co.operative
Socioties for tho dilforont states of India for any ono year along with the
total for the wholo of India. (10)

Note : Montion in cach caso tho ycar or yoars for which data have boon compiled. *
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5. The following data give the ovor.all hoights (in inchoe) of 143 fragmentation
bomb basoes.

0.831  0.83¢  0.830  0.816  0.830
0.820  0.826  0.833  0.831  0.83]
0.836  0.831  0.836  0.835  0.831
0.80  0.831  0.831  0.831  0.833
0.826  0.831  0.822  0.833  0.820
0.820  0.835  0.818  0.841  0.832
0.828  0.833  0.838  0.831  0.828
0.828  0.820  0.835  0.831  0.830
0.832  0.830  0.834  0.833  0.832
0.841  0.841  0.830  0.832  0.825
0.831  0.831  0.838  0.815  0.831
0.838  0.820  0.822  0.832  0.833
0.844  0.828  0.835 0.8  0.831
0.827  0.832  0.830  0.831  0.474
0.826  0.827  0.830  0.838  0.832
0.830  0.826  0.813  0.832  0.831
0.819  0.830  0.833  0.831  0.833
0.810  0.842  0.810  8.035  0.833
0.844  0.835  0.834  0.831  0.831
0.832  0.830  0.830  0.850  0.833
0.823  0.835  0.833  0.820  0.833
0.830  0.820  0.836  0.835  0.8%3
0.832  0.834  0.831  0.842  0.816
0.835  0.820  0.832  0.832  0.831
0.835  0.828 - 0.832  0.831  0.838
0.820  0.850  0.835  0.831 0.8
0.830 . 0.83¢  0.846  0.832  0.822
0.830  0.827  0.820  0.83  0.835
0.833  0.831  0.833  0.826  0.831

(a) Rearrango tho data in tho form of a froquoncy distribution with suitably
¢hosen class intervals. (18)
(b) Draw a hiatogram for the distribution (A graph paper should bo used for
this purposo). (N
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8. (a) Tho following«tablo relates to foreign trado of Indin and gi\'cu the
voluo of tendo (merchandiso) by currency arcas.  Present the information’in suitablo
charts,

{Ra. crores)

Year
Arca
1960 1059 1058 1957
IMPPORTS: Dollar 275 219 108 184
Storling 337 275 307 306
Other soft currency 420 393 359 475~
Total - 1038 887 864 1025
EXPORTS: Dollar 126 16 117 156
Sterling 294 296 204 300
Other soft currency 214 211° 168° 187
Total 834 623 570 643
Source: D.G.C.I. & S., Ministry of Commorco and Industry, (15)

(b) Tho following tablo gives the spot prices of bar gold in Bombay during
1050-1900. Givo a suitablo graphic presontation of tho dsta.

Gold (per gram)

Year -
Highest Lowost  Averago®
(Rs.) {Rs.) (Ra.)
1950-51 10.3 9.0 IRE
1951-52 10.2 6.8 0.4
1052-53 8.2 6.6 7.5
1053-54 8.0 8.8 7.4
1954-55 8.2 7.1 7.6
1955-56 9.2 7.7 8.2
1950-67 0.4 8.6 9.0
1057-68 0.8 0.0 9.3
1058-59 10.3 8.9 9.8
1959-60 10.8 10.0 10.4
Source :  Rosorvo Bank of India . 10)

*Avorago of closing quotations for working days.
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PAPER III{PRACTICAL) : SELECTED TECHNIQULS OF COMIUTATION
Time : 5 hours Full marks: 100

(a) Figures in tho margin indicato full marks.
(b) Use of Culeulating machines s permitted.

1. (a) Find tho number of terms required in the expansion

1 1 1
e=1+4+ 7 +5 +:F

+ .oveee to computo e correct to soven places of decimal.  (8)
(b) Uning propertica of differences, tabulato tho polynomial
J(x)=21203~ 43823+ 1522 —19 for values of z in tho mngo 0 to 1, at intervala of 0.1,

(8)
(¢) Either,

Evaluato \l:iil‘lg four point interpolutions coeflicients, the 1% valuea of Chisquare
for (i) 52 d.f. and (i) 59 ., from the values given in tho following table.

d.f. 194 value of Chisquare ~

10 14,05

40 22.10

50 29.71

60 37.49

70 . 4544

80 563.54

00 61.70
100 70.07 (16)

Or,

Using o suitablo intempolation formula, find tho valuo of Tan 9, as accurately
ag possiblo from tho values given below, for §=22°7"25%

é Ton ¢
degrees  minutes
22 (1] 0.4000579
22 7 0.4063968
22 8 0.4067358
22 9 0.4070748
22 10 0.4074139
22 11 0.4077531 (16)

2. Either,

1
1421

corroct o aix placos of decimal, by taking 11 ordinates and using trepezoidal rulo. (15)

dr

. .
(a) Find by quadraturo the valuo of o7 from the relations % =‘_!’

(b) Vorify the result by using Simpson'a ono-third rule. (5)
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Or,

4
(a) Evaluato ¥ (3x+1)-2, correct to lour placos of decimal.
as

(8)

(b) By taking Il ordinates st cqual intervals, plot tho graph of Lin the
z

rango 1 to 2.

(1)

(§) Estimato tho arca under tho curve Lounded by tho x-axis and tho two

oxirome ordinates.

1
(i) Find by quadrature § :? dz
1

3. Find tho real root of the equation

4. (a) (9)
(i)

()

Either,

column.
) 1 0
] H 1
H H 1
(b) Evaluate any one of the following doterminants:
1 45 452
1 40 402
1 47 472
1 48 482
1 t 3
H 1 i
] i 1
1 i i

by: (i) Graphical method
(#{) Numerical mothod

Evaluate the following determinant,

3z=cos z+1,

(3)

(12)
(13)

Find tho value of tho co-factor of tho clement in the third row

and tho second column.

Find the minor of tho cloment in the first row and tho sccond

“

(6)

1

(W]

{¢) Find the values of 2, 21, 23, 2, that satisfy tho following four ecruations :

0x1 +3x34 423 +22,=28
3z + by —4z3¢=12
Zatzetzy=8

02y —2z+324=10

20
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PAPER IV (PRACTICAL): DESCRIPTIVE STATISTICS
Timo: 5 hours Full marks: 100

(a) Those who havo passed (according to tho old rules) in Part IB Section I
only (nnd not in Scetion IT of Part 1B or in Section I of Part 1C) should
answer quostiona of Group B only in 2} hours. In this caso mention the
timo of handing over the answer-script, on cover pago. Al other should
answor the full paper.

(b) Figuros in the margin indicato full marka.

(c) Uso of Calculating machines f2 pormitted.
GROUP A

1. Either,

Tho rosulta of an Accountaney examination are given below:

marka  number of examinees marks numbor of examinces
socured socuring marks secured socuring marks
20-29 4 60—69 140
30—-39 48 70-79 39
40-49 120 . 80-89 10
50—-59 235 00-99 7

(7) Rewrite tho class boundaries to make the scalo continucus and also note
down tho clasa marks (i.o. mid points of class intorvala). (3)

(i) Calculate the moan, the standard doviation and the co-efficient of
variation of “‘marks socured”. 9

(§if) Evaluate Sheppard's correction for groupin'g, for tho second moment. (3)

(iv) Find the porcentago of examinces securing 33 marks and below, and
75 marks and above. (3)

Or,

An asrociation of stenographers in America colleeted information on the weekly
eaming of its working mombers and got tho following distribution :

Weekly eaming Numbor of
(in dolars) stonographers
35.00-139.99 27
40.00—44.09 129
45.00—49.99 000
50,00—54.99 1057
£3.00—50.09 1384
60.00—64.09 1490
65.00—69.99 801
70.00—-74.99 281
75.00—179.90 190
80.00 and moro 68
Total 6123
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(i) Calculnto tho median and modal valuo of weckly earning of stenopgraha. (10)
(ii) From tho valuca obtnined in (i) deduco the mean vuluo of caming. Stato

assumptions if any, in the formula used. (5)
(ifi) Cnleulato tho co-efficient of vurintion of weekly earning assuming that

tho atandard devintion is 8.35 dollars, (5)
]

2. An investigation on the length (ems) of green plant and tho weight (gma)
of dry jute fibro yiclded the following resulis: )

woight longth of green plant (ems)—class marks
of dry juto
fibro (gms) 1113 1276 143.5 150.5 175.5 101.5 207.5 Total

1.175 12 23 13 1 —_ —_ —_ 53
2.775 1 4 a3 59 29 3 — 129
4.3756 1 —_ 4 28 kid 4 2 84
5.975 . 2 20 18 1 41
7.873 1 1 1] 5 21
9.173 4 8 2 4
10.775 3 2 5
12.375 3 3
Total 14 29 52 91 89 60 13 350

(i) Computo the cocMicient of correlation Letween tho longth and the weight.

(12)

(ii) Obtain the lincar regression cquation of weight of dry fibre on length

of green plant. (5)
(fii) Evaluato the averngo woight of dry fibre of juto corresponding to an
averago length of the green plant of 180 ems., (3)

3. Eilher,

Two types of weighted price indices aro generally available, of which one make
nso of the enrrent year quantity and the othor tho base year quantitics, for weighting
purposcs.  Namo tho two types and givoe the formula for cach.

Conatruct two auch weighted prico indicea for Indian Forest produce in 1057.58

with 1931-52 as base year, by making usa of the following data : (10)
1051-52 1957-58
Forost produco
of Indin Quantity Valuo Quantity Valuo
(Major product) (in thousand (inlakls  (in thousand (in lakha
cubic motrer)  of rupees)  cubie metrer)  of rupees)
(i) Timber 2,828 1,435 3,773 2,070
(i) Round wood 1,149 80 R40 237
(iti) Pulp and Matehwood 13 3 50 19
(iv) Firewood 10,159 45 10,200 , 520
(v) Charconl 650 7 7 38




Or,
Tho following details aro availablo with regard to Foreign trado of India, for

the year 1960,

Commadity ‘unit value' index ‘Quantum’ index

(Laso 1938=100) (baso 1958=100)
1. Food 110 02
2, Bovemgo and Tobacco 107 75
3. Crudo matorials ote. 102 . 109
4. Mineral fuels and lubricanta 09 99
5. Animal, vegotablo oils and futs 100 140
0. Chemicals N 158 100
7. Manufactured goods (classified) 111 109

8. Machinery and Transport

equipments 80 240
0. Miscellancous manufactures 112 120

Using tho corresponding quantum indices aa weights, construct an “unit voluo"
gonoru! index for all commoditics, for 1060, with 1938 ns base. (Uso tho geometrie
mean for your gverage). (10)

GROUP B

4. The following constants wero obtained from mecasurements of length in
mm (z,), volume in ce (x;) and woight in gm (z3) on 300 eggs.

2= 53.95 5= 2.26 rq =0.678
2,=51,48 8= 4.39 1y =0.681
23= 56.03 sy= 4.41 ray =0.074

i where 2, 8, and r stand for mean, standard deviation and correlation coefficient
reapectively.
Obtained the lincar regression equation of egg weight on egg-length and cgg

volume. R (10)
Henco ostimate the weight of an cgg whose length is 58.0 mm and volume
is 52.5 ce. (2)

5. On the basia of observations made on 35 cotton plants. with respect
to yicld of cotton (z,), numnber of sced-vessels (2:) and height (z3) the correlation
co-cfficients are found to bo r;3=0.803, r;3=0.648 and r;3=0.709.

Dotormine tho multiplo correlation Ry.23 and tho partial corrclations rya.g
T13.2, and intorprot the results. (4+24+2)

6. Determine tho seasonal luctuations in time zeries given below, indieating
clearly tho proceduro followed :

year summer monwon autumn winter
1 30 81 62 119
2 33 104 86 171
3 42 133 99 221
4 50 172 129 235
5 67 201 136 302

(1)
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7. Either,
Fit a modificd exponential curve of the form y=K +ab¥ to the following data.

87
93.75
98.8125 (15)

e wd~oO| N
-3
3

Fit a third degreo polynomial to the following data by the method of grouped
avernges or by orthogonal polynomials.

z Yy

1020 180

1921 : 200

1922 210

1923 250

1024 289

1923 330

1020 380 .
1927 420

1928 . 450

1029 510

1039 550 (15)

PAPER V (PRACTICAL) : ELEMENTARY STATISTICAL METHODS
Tirao : 5 hours Full marks: 100

(a) Thoso who havo passod (according to old rules) in Part 1B Section IT
only (and not in Soction I of Part 1B or in Section Y of Part 1C) should answer
qnoations of Groups B and C only in 2§ hours. !

(b) Thoao who have passed (according to old rules) in Part 1C Soction I only
(ond not in Scction I of Part 1B or in Soction II of Part 1B) should answer questions
of Groups A and C only in 3} hours.

(¢) All others should answor tho full paper.

(d) Figures in tho margin indicato full marks.

(¢) Uso of Caleulating machinea 1o pormitted.
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GROUP A

1. The following tablo gives tho frequency distribution of daily wago rates
of a certain closs of workors.

Wages Frequency Wages Froquoncy
(Rs.) (Rs.)
0.25— 5 4.75— 523
0.76— 14 5.25— 202
1.25 504 5.76— 118
1.76— 1243 .25~ 04
2.25— 2045 8.76—~ 43
2.76— 2339 7.25— 27
3.25— 1815 7.75— 15
3.75— 1432 8.25 0
4.25~ 854
Total 11372
{a) Compute tho mean, tho first four central moments, By and B;. . (17)
() Dotormino the typo of Pearsoninn curve, which would fit the abovo
Jistribution. )
(¢} Write down the oguation to this curve. (4)
2. Either, '

In o certain survey 6210 employed persons were classified according to their
Jown occupation and that of their fathors,

. Father
Son

White Skilled or  Unskilled
collar serni-pkilled

White collar 1205 782 ¢ 440

Skilled or

somi-skillod 387 889 438

Unskilled 288 506 1275

Test if son’s occupation s indopondent of father's occupation. (16)

Or, J

(a) In a report of tho results of physical examinations of over 100,000 draftecs
‘ho Nationol Seloctive Sorvice (U.8.A.) reported thoe numbor accepted and rejocted
lby raco a8 follows :

White Negro
Rejoctod 38,020 6,200
Accepted 60,783 7,393
09,712 12,002
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Computo tho porcentago rojection for oach race and test if it ia significantly
higher for Negrocs. 0

(8) Statistics collected to oxamino significant differences in longth of cgga
laid by cuckoos, in tho nests of spoecics of fostor parents, aro shown below :

Length of egg (m.m.)

Specices of foster parent Numbeor of
eggs mean standard
dovintion
Garden Wasblor 01 21.9 0.7860
White Wagtail 115 22.4 0.7600

Use largo samplo tests for difference in mean longths and give your findings. (8)
3. A asmplo of 12 packages of butter were taken from a lot, each package
Loing lnbelled *100 gmsa. not weight'. Tho individual weighta in gms. wero:
97, 95, 102, 98, 103, 102, 96, 98, 99, 98, 101, 100.

Teat whother thess valuea are consistont with & population menn of 100 (You
may essumo & normal distribution for tho distribution of weight). (10)

GROUP B

4. The resulta of a Randomized Block paddy-varicty experiment conducted
in an ogricultural oxperimental station, are given below :

Yiclds of pnddy (maunds por ten bighas)

Varioty block

I II 111 v

1 113 18 | 116 120

2 128 125 125 122

3 123 122 124 119

4 130 120 121 125

5 131 130 120 131

[} 119 118 122 115

7 111 114 114 110

8 127 122 119 128
(a) Prepare tho appropriate analysis of variance tablo, (12)
() (5) Teut if tho varioty differencoa aro significant. (5)
(i) Do the blocks hiave significant offoct in tho oxperimont? (2

(iii) Skotch's Lar dingram to show tho meon yiclds of variotios and on it
indicato significant variety difforonces, if any. (6)
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§, " Either,
Using random numbor tables, and giving dotails of lhe mothod adopted and
rofercnce to tablo of random numbor used:’

(i) Draw a random samplo of siza 15 with repl

‘fromnr pulation of size
190.

(i) Draw a random sample of sizo 18 unlhoul nplaamcnl from n popu]nhon
of sizo 209. te

(ii7) Draw a rand plo without repl. t of 5 houschold fmm 8 streots
containing, 17, 32, 18, 37, 560 aml 12 houscholds respoctively.

(iv) . Obtain & random permutation of the letters.

A, B,C,D,EF,GHL ' 10)

- A

Or, _ . . .
. Skotch tho lay-out of each of the following oxporiments to bo conducted
on o squaro picco of land G0 ft. X 00 ft., for investigating yicld difforonces in varictics
of rice; .
(¥) a Randomized Block experiment involving 5 varietios and 6 blocks.
(i) o Randomized Block oxperimont involving 8 varicties and & blocks.
(iit) a Latin Square exporimont involving 5 variotics. (10)
(Give full reforenco of any tablo that you uso to answer this question).

GROUP C

8. Tho longth of exposed extromity of immersion heater, has been measured
(in suitabloe units) on 75 heators forming 13 samplea of 8izo § and tho rosults are given
bolow. . .. . .o o

[ Longth
ri Q r| gt
number 1 2 3 4 5
1 3.5 4.1 2.9 6.2 4.1
2 3.8 3.2 2.0 4.2 3.5
3 3.2 2.9 3.8 2.8 3.5
4 4.8 4.2 4:2 + 5.4 5.1
5 5.9 2.9 3.2 3.5 2.9
¢ 3.2 2.8 4.0 2.6 3.0
1 3.7 4.4 4.0 2.1 3.0
8 3.1 2.0 3.6 3.1 4.1
] 3.3 4.0 2.6 3.8 3.6
10 2.9 2.5 3.3 2.3 3.9
11 3.0 2.3 2.7 4.3 3.8
12 3.0 2.1 3.0 1.8 3.6
13 2.5 3.7 3.6 2.6 2.8
4 3.0 4.2 2.2 3.8 2.8
16 2.1 4.4 3.5 3.3 3.1

(a) Obtain the values noccasary for fixing up tho com,rnl lino and tho upper
and lowor control limita for (i) 2 chart and (i) R- churt )

(b) Using tho above valucs plot the 2 und ‘R clmm

{¢) Writo your conclusions basod on the two'charts. (15)
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COMPUTOR'S CERTIFICATE EX.AMINATION—NO\’E.\IBER 1002

PART 2A SECTION If [UNDER OLD SYLLABUS)
Timo : 5 hours Full marks: 100

(a) Anawor all the questions. ,
{b) Figures in the margin indicate full marka,
(¢) Use of Caleulating machines is . permittod.

1. Proparo a completo set of computation forma that can bo used for arriving
at the results mentioed below. (Column and row hoadings used in each form should
bo oxplained where y. Provision should bo made for checka on tho accuracy
of computation. Assume that colculating machines and suitable Mathomatical Tables
will bo available for computation. How the entrica against each heading in the
form will bo arrived at should bo acparately indicatod. If any of tho entrioa aro oxpected

. to be copied out from any published tables, the title of the tables should bo mentioned)..

Either,

Tho results are available of a two-stage random esamplo survey conducted |,
to estimato the proportion of arca under paddy oultivation in a certain region. The
first stago unit was tho village and there woro 15 such; the socond stage unita were plots
of land, but the numbor of plots selocted from each village variod; thore wero o total
of 235 plots observed with respect to proportion of aroa under paddy. It ia required
to obtain an estimate of the proportion as also thoe standard orror of tho ostimato.
{Note ; Both first and socond stage units aro choson with equal probability with replace-
monts). 25)
Or,

Two quantitics ¢; and ¢y aro to be tabulated, for integor valucs of n from 2
to 25, using the formuloe:

()

2. Either,
Solve the following oquations for z, ¥, £ and © by tha mothod of dotorminanta
; P

2.1z40.7y4+0.6z = 3.7

5.0248.0y—0.20 = 8.6

4.2940.2:40.9v = 15.2 .
6.62+3.6:44.70 = 12.3 {26)
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Or,
By tabulating values of tho two intogrands involved, and by using suitablo
rules for numoricul integration, find, corroct to four placos of docimul, tho valuo of

1 3 [ =11 g
. — f (L4 — ) t
w(1.2) "
wheron=§ and B (a, b) = j’ 18-1 (1 =n)b-t du, (26)
v

3. Tho moan yiolds per plot at differont lovels of toroperaturo for soed troat-
ment, obtained in an experiment, woro as follows :

Temperaturo 60°F 15°F 00°F 105°F 120°F

Mean yiold per plot 60.74 80.01 87.90 89.48 80.59
Fit a polynomiul regression {of maximum dgreo possiblo) of mean yield por
plot on temporature, by tho method of orthogonal polynomials. {13)

4. From the following data consisting of quarterly sales of a product, dotermine
indices of scasonul variations, Givo reasons for tho choice of the mothod adopted.

Quarter

Year ~Annual

firat second third final  avorage
1053 0234 8321 5457 4392 6101
1954 6107 8290 5374 3903 5935
19556 5507 5716 6210 4012 5305
1956 5039 6116 4822 40624 5300
1957 4213 7623, 3876 3337 - 4812 (15)

5. Either,

Tho following table compiled from output rocords of computers in a statistics
‘offico give data about porformance in “copying and adding” figures consisting of
different digits. '

number of number of figures timo takon
digits in figures copied and added (hours)
1 1823 2.24
2 T2142 4.02
3 10663 4.84
4 3290 11.75
5 2053 Lo 1013
(] 1325 R *0.08
1 083 ’ 6.32
8 457 3.02
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(a) wsing tho duta, dotormino a suitablo relationship botweon y=timo takon
to copy and add 1000 figuros, and z=number of digits in figurcs. (15)
(b) if a computer ig paid at tho rato of Ra. 1.25 por hour, we the relationship
obtained in (a) to estimate tho total remuneration 10 bo paid to computers for doing
a picco of work involving tho copying and adding of 6600, 3700 and 4300 rospcc!iv;sly
of 5, 4 and 3 digited figures. (6)

Or,

A specimen onch of a drug tuken from a particulur produc!if;n batch, was sent
to each of twelve luboratorics for determination of potency. In each laboratory, two
independent determinantions wero made. The resulta are given below.,

(a) Treparo tho analyusis of varianco tablo and mako appropriuto tests.  (10)

(b) 1f significnnt difforences betweon laborutorics aro noted, group the lubo.
ratorics into sots of *‘similar” performance. * If thoro are no significant difforences
between laboratorica explain as to how it could bo so, | (6)

{¢) Estimate tho mean potency of tho bateh and give ite atandard error, (4)

laboratory dotormination 1 dotermination 2
1 09.75 09.02
2 100.02 09,08

Py
3 196.33 07.0:’2
4 08.07 08.67
5 07.08 08.056
6 09.02 99.03
7 100.67 100.65
8 08.13 ) 08.25
9 09.62 . 99.38
10 08.05 07.99
11 08.67 09.12

—
»

99.87 99.70
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