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INDIAN STATISTICAL INSTITUTE
COMPUTER'S CERTIFICATE EXAMINATION, MARCH 1938,

Part 1A—Seetiov I

Time: 3 Hours Full marks: 100

{(a) Answers to the dificrent groupa aro to bo given in acparate books,
(L) Figuros in the margin indicato full marks.
(0) Use of calculating machinos ie not permitted,

Grour A

1. Suggest o proper heading for the following tablo, scrutinizo it and eopy it

out after correcting obvious mistakes. Tho figuroa refer to Aman scnson. (23)
1032-1933 1053-1054
sorinl  diatrict number of numberof porcont. number of number of pereent.
number gride grids agv of grids grida age of
survoyed  chocked gride surveyed  cheeked grids
ehecked checked
(0) (n (2) 3) ) (5) (6) (D]
1 Burdwan 3193 517 10 3104 31 []
2 Birbhum 5250 530 17 30902 339 13
3 Bankura 1934 403 8 4920 378 L
4 Midnaporo 6038 1002 " 6404 533 8
5 Howrah 1033 156 15 2279 7 7
¢ Hooghly 2241 217 10 1040 151 7
7 24 Parganaa £090 810 13 [ix}] 473 8
8 Nndia 2873 382 13 2741 163 8
9 Mursidabad a2 380 102 3487 239 7
10 West Dinajpur 2302 478 18 2302 143 ¢
11 Mulda 3504 300 14 2504 243 10
12 Julpaiguri 3313 570 17 3388 kB | L 1]
13 Darjeeling (Siliguri
sub-division only) 432 107 25 2102 27
14 Cooch Bihnr 2131 340 16 432 183 0

Wost Bengal 02387 13 46123 3360 13




2. Reprosent tho following data in a tabular form classifiod by ngo-group and

omploymont condition. Also give a suitablo hoading for the tablo,

#Qut of 1887 porsona having somo employment, 1333 aro employod full-timo,
Ago of ono porson having part-timo employmont has not heen recordod. 471 porsona
aro of ago 10.23 ycars and 310 of them aro employed full-timo. G537 porsona of ngoe
26.40 years havo got full-timo employmont and 224 persona of this ago.group are
employed part-timo. Amongst other persona having full-timo employment 425 aro
of ago 41 to 61 years, 28 aro abovo 60 yoars and 4 aro below 16 yoars. 143 persons
of ago 41 to 60 yoara havo part-timo employment. 57 employed porsona aro above
00 yoars and 9 aro below 16 yonrs of ago.' (25)

Or,

1.

Data given bolow show cortain pation and tho of persons engaged
in them. Rearrango tho data according to tho following major groups of occupation
by providing appropriato serial numbors for the major groupas and tho different occupa-
tiona under thoin and ontoring subtotals aa suitable.

(1) Professional and tochnical workors,

(2) Handi-orafts men (mainly manual),

(3) Oporativea (mainly mechanical),

(4) Saloa workors and

(56) Others (25)

. number of
occupation porsons

-

. Musicinn
Canvaricer

. Hand-loom weaver
Bus driver

Cook

. Hollerith opera’or
Washerman

. Fireman
Photographer

. Librurian
Newspaper boy

. Carponter

. Statistician

. Stock-broker
‘Woaver
Boilerman

17. Barber

18. Mechanical enginoor
10. Cobbler

20. Teacher

21, Hawker

22, Nurso

23, Tram conduotor
24. Blacksmith

25. Fishorman
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Grour B

1. "Comploto tho following tablo ¢ . (20)
z v ;— zy ¥ zty  z-y
33} (2) (3) (£) (3) () (Y]
10.63 1.6
30,72 4.8
41.81 3.7

-1.32 -0.2
5.64 0.0
40,00 5.8
-81.03 -7.3
9.52 0.8

and evalute: 3Ix, Xy, S(xfy), Sry and Iyl
o
Evaluato (20)

3.02 x (42.75 — 21.47) 4+ 7.5 (8.7 + 13.8)
(2.4 X 3.1 4+ 1.9 x 6.2)

17.0 x 1.8 , 18.9-~ 5.8
T a4 2T x IO
4. From the equution (10)

y--ts—:hf-«{-%7

gnd tho valuos of y for values of z = 1, 1.5, 2, 2.5 and 3.
6. Tho following are chest monsurcmonts (in inches) of 60 students belonging

to aix differont anctions of a class: (20)
sorin! numbor
of studont  aee, 1 800, 2 sco. 3 ecc. 4 8co. & 800, 8
1 34.0 31.9 32.8 32.0 33.8 35.0
2 a0.1 35.0 4.1 36.0 34.68 32,1
3 33.6 3.8 34.8 35.4 32,1 34.3
4 33.8 34.6 33.7 32.8 33.1 33.0
5 33.0 34.2 33.3 32.7 32.4 34.7
[ 32.8 35.3 34.3 34.0 33.3 33.8
7 33.6 32.8 32.0 33.4 34.9 353.7
8 32,7 33.4 35.7 34.2 33.0 34.0
1] 31.8 35.7 34.7 5.1 33.1 33.2
10 33.0 34.4 35.1 33.7 35.2 34.2
(a) Arrongo the emonts in ding ordor of magnitudo and find out

fihe maximum and tho minimum.

(b) Find out tho moasuromont that ocours moat often and atato how often.

(0) Find out the avorago olicst moasuroment for ench soction scparately and
Yor all moctions combined. .



Parr 1A—SEection 11
Timo: 3 Ilours Tull maiks: 100

(a) Answoras to tho difforent groups aro to bo givon in acparatoe books. )
(b) Figurea in tho margin indicate full marka.
(0) Uso of caleulating machines ia not pormitted.

Grour A
1. (a) Given al8 = b17 = ¢18 and that b = 8347, calculato tho values of a and e,

(10)
(b) Find tho ncgative root of the quadratic equation

15721 —650z—314 = 0 (10)
Or,
(a) Using appropriate tubles, writo down tho valuoca of n3, VrT,—i and log,on,
for tho following valuos of n : (10)
0.7251, 0.10233, 0.03914 and 0.0048}
(b) Evaluato: (10y

0.8649 X 10.863

2. (a) In a profossional examination, tho qualifying mark is 80 out of 100 (full
marka). Tho marks obtained by fifty qualifiod candidates aro givon below :

27 (2.3145)*7°
76 of { R ot holihed.

82, 86, 84, 903, 00, 84, 835, 90,
93, 85, 86, 01, 82, 00, 84, 85,
86, 900, 92, 90, 84, 86, 00, o1,
81, 86, 85, 84, 00, 01, 90, 86,
00, 92, ‘84, 86, 92, 04, 00, 82,
83, 87, 83, 89, 84, 03, 90, 8I,
84, 87.

Caloulato tho moan as also tho atandard orror of this mean. Prosent your ealcula-
tions in a suitablo tabular form. (16)

(b) Intho above problem, if the candidates who scored 90 and above are considered
to have passed with arodit, what is the moan mark obtainod by such candidatest (4)

3. anglo (in degroos) anglo (in radians)
57.26 0.90994010
57.28 0.0997828
57.30 1.0000737
67,32 1.0003043

From tho ahovo data, using asimplo intorpolation by proportional parts, caloulute
the valuo of 1 radian in dogreos corroct to throo places of docimal.
Also, caloulato in radians tho vulue of 57.31 dogroos. {1y,

4



Grour B

4. Soil typo in a ton plantation is such that it requires 70 iba, of N, 30 lba, of
P and 40 lbs, of K per acro os nutricnts,

Theso nutrionts can bo applied in tho form of different fortiliscrs.

N ean bo applied in tho form of sulphato of Ammoniu which containa 20.6 per cont
of N or in the form of Groundnut cauko which contains 7 per cent of N.

Sourcos of P aco tho fortilisora Minoral Phosphato and Suporphoaphate which
contain reapectively 32 per cont and 17 por cent of P,

Fortilisors which contain K3 O aro Muriate of Potash and Sulphate of Potash,
tho porcontago-contents of K boing 63 per cont and 50 per cont rospeotively.

It is socn that oight possiblo fortiliser-mixturcs can ho prepared to got tho needed
nutrionts. For oxamplo, ono mixture will bo composcd of Sulphate of Ammonia,
Minoral phosphato and Muriste of Potash,

Werito down tho composition of all the cight mixturces and find for cach mixture,
tho quantity por acre that has to bo appliod so that tho soil gots in oach case tho
rocommondod quantitios of N, P and K, namely 70 Ibs., 30 Iba. and 40 Ibs. respoctively,

e (25)

6. The following givos tho pay diatribution of Contral Qovornmont employoeos

in 1053 ¢

pay (in rupocs) numbor of employcos

bolow 51 0140

51— 100 ’ ’ 4018
101— 130 1201
151— 200 354
201— 230 231
251— 300 120
301— 350 3
351— 500 038
501— 730 82
751—1000 . 24
1001—1300 14
1501—2000 &
2001—2500 2
2501—3000 2
3001— above 1
total 16105




(i) Using tho data given abovo, complote tho following table :

.

pay (in rupocs) numbor of employecs
€3] . €]
51 and abovo 7055
101 -do- .
151 -do- .
201 «do-
301 -do-
351 -do-
501 «do.
751 -do-
1001 -do-
1501 -do-
2001 -do-
2501 «do-
3001 -do-

(ii) Draw a smooth graph to reprcsent tho distribution obtained in (i),
(iii) Use tho graph to find out (a) tho percentago of omployecs having & pay
of Ra. 600 or moro, (b) tho amount in rupocs which (or more than which) is given to

25 por cent of the cmploycoa. (25)
Or,

The following tablo gives the cumulative poreentage of exponditure (y) on food
items and cumulative porcentage of total bor of p (z) by expendi classos

in Ra., for all India 1055-58.

por capita cumulative cumulative
oxpenditure porcontagoe of percentago of
olasscs in total number exponditure on
Ra. of porsons ‘food’ itcms,
(z)
0— 8 13.84 5.64
8—11 31.52 16.13
11—13 43.62 25.37
13—15 52.65 33.10
15—18 64.17 44.38
18—21 73.681 55.00
2124 79.36 2.29
24—28 85.03 71.32
28—34 00.28 71.81
34—43 95.31 86.66
43—55 97.08 00.83
55 and above 100.00 100.00

(i) Plot y against =z on a graph papor.
(ii) Draw a smooth ourvo through the plotted points.
(iii) Draw tho lino y = z on tho same diagram.
(iv) Estimato tho arca botwoon tho lino y = z and the smooth curve. (29



) PArT 1B—SecTion I
Time: 3 Hours Full marka: 100

(a) Answore to the different groups are te bo given in sopum.to books,
(b) Figures in tho margin indicate full marks,
(¢) Use of caloulating machines is permitted.

Grour A

1. The ago distribution of 100 marricd women belonging to rural arcas is givon
in the following table.

TaoLe 1
ago last birthday (years) number of women

()] 2
12—10 3
1721 [
2226 7
27—31 0 )t
3236 15
3741 16
42—40 13
4751 12

2—50 6
57—61 4
62—00 3
67—171 1
total 100

(a) Calculnto tho arithmetic mean, standard doviation, 8; and 8, of tho above
distribution. (You may assumo the mid-points of tho class intorvals to bo 14.5 years,
19.56 years, .., 69.5 ycars). (25)

(b) What would bo the values of the aritbmotic mean and lho standard deviation,
if the agea in col. (1) of the nbove tablo had referred to:

(i) next birthday, (ii) ncarcst birthday? (5)

2. The ago of tho husband (b) and ago of tho wifo (w) are given below for
25 couplos.

(8) Tlot tho scattor dingram from tho data and examine whother a straight
line regreasion (for w on h) is appropriate or not. (10)

7



(b) Calculate the cocficient of corrclation botween ages of husband and wifo.

Tanre 2 (10
rerinl number age last birthday
of couplo (yenrs) of
husband () wifo ()

(&) 2 3)
1 29 18
2 35 25
3 35 20
4 21 7
[ 32 24
6 60 55
7 25 10
39 20

0 30 25
10 26 16
11 40 35
12 53 40
13 2] 62
14 42 40
15 - 50 45
16 51 40
17 50 40
18 40 28
1;) 52 12
20 60 3]
a1 80 72
22 43 40
23 60 [
24 41 27
25 40 30

Or, X

Complote the blank colls in the following table. For the data in section B(1)
of the tablo, draw graphe showing the valuea in cols. (6), () and (7) against thoso in
col. (1) and obtain the median values of hours of work per week in rural, urban and
all-India, (20}



TAnLE (3) : STATUS OF ECONOMIC ACTIVITY AND OAINFUL EMPLOYMENT, DECEMBER
; 1053 : RURAL, URBAN, ALL~INDIA.
cstimated numbor of porcontago of
porsons in milliona total
rural  urban all.India rural  urban all-Idnia
(1] 2 3) (1) (3) (6) (O]

A. distribution of population by status of cconomic activity,

Economic activity

1. total population 310.0 65.0 100.0
2. outsido lubour forco 54.6
3. in labour forco 43.5
4. unemployed 0.21
5. gainfully employed 43.3

«100.0
G3.7
35.3
1.31
34.0

B. distribution of gainfully omployod persons by poriod of work,

(1) hours of work per week

8. 7 hours and loss 13.8 9.2
7. 14 hours and less 7.5 12.1
8. 28 hours and leas 20.0 21.6
9. 42 hours and less 40.3 30.5
10. 56 hours and loss 79.0 79.4
11. 70 hours and less 026.1 3.0
12, all 100.0  100.0
(2) extent of employment
13. quartor or loss 12.8 6.4
14. lesa than full 30.6 2.6
16. all 100.0 100.0

C. distribution of gainfully employed porsons with less than full extent

of employment, by causcs of under-employmont

16, own illnces and

domestic roasons 22.8
17. economic reasons 49.0
18. othors 28.2
19, total 100.0

15.8
55.0
29.2
100.0




3. Tho following table shows tho indox of physical pr

Grovr BB

ion for all

A

es in a country. Fit a socond degree curve, by tho mothod of loast squares, to show
the trend of the Index over tho difforont yoars and find out the residual sum of squarcs,

year
1900
1001
1002
1003
1004
1905
1006
1907
1008
1009
1910
1011
1012
1013

index

100

123
142
151
150
133
160
157
156
175
180

year
1914
105
1016
1017
1918
1019
1020
1021
1022
1023

indox

1m

4. The following tablo shows the average woight of mon of various hoights
and ages. Sect up an analysis of varianco tablo and test whothor the variations

g tho diffc ago groups and difforent hoight groups are significant. {25)
hoight (foot and inches)
age grou

go group T rr 5 se s8¢ 310 oo oF
15—19 113 118 124 132 140 148 168 168
20—24 119 124 131 139 146 154 163 178
2529 124 128 134 142 150 158 169 181
30—34 127 131 137 145 154 163 174 166
35—39 129 133 140 148 167 167 178 101
40—44 132 136 )2 150 169 169 181 194
45—49 134 138 144 152 101 171 183 197
50—564 135 139 140 153 162 172 184 198

10



Pant 1B—SecTioN 1X
Timo: 3 Hours Full marks: 100

(a) Answors to tho difforent groups aro to be given in soparate hooks.
(b) Figures in the margin indicato full marks,
(o) VUso of calculating machines is pormitted,

GrouP A

1. The following tablo gives the froquency distribution of chest measuremonts
in inchos of 10,000 mon. Fit a normal curve to the data and caleulato the oxpected
froquoncica for all tho classes. Represent graphically the obscrved as well na the

expoctod distribution. (35)
chost moasuromont  frequency chest oment  freq y
in inchoa in inches
33 (] 41 1640
34 35 42 1120
35 125 43 600
36 338 44 222
37 740 45 84
a8 1303 48 30
39 1810 47 5
0 1940 148 s

2. (a) Tho following table gives the temporature ¢ of a vossel of cooling water
recorded at tho end of ¢ minutes for difforent valuos of ¢

¢ 0 1 2 3 5 7 10 15 20
I} 02.0 85.3 70.5 74.5 67.0 00.53 53.5 45.0 39.5

'

If tho data can bo groduated by ¢ = 31.5 + 60 (0.0038), calculato tha theoro-
tical valuos of & for cach valuo of £, Roprosont tho obsorved and fitted valuca of
‘9 on a graph papor.

11



(b) Tho distribution of tho scores in a logical memory tost on 300 boys und
230 girle aro given below:

boys girls
m scoro  froqueney
11.5—15.6 10 11.5—15.5 13
15.5—190.3 70 15.56—10.6 41
10.,5—23.5 128 10.5—23.5 68
23.5—27.5 068 23.6—27.6 i3
27.5—31.5 15 27.56—31.5 33

Assuming the diatrib
number of boys reaching

Or,

31.5—-33.8 20

ution of tho scorcs of tho boys to bo normal, estimato the
or excoeding tho median scoro of girle, (8)

Tho tablo bolow shows tho clossification of 804 coal mines in Great Britain in
1045 according to sizo and output por manshift. Test whother thero is any significant

rolationsihp botween tho sizo of mino and output per manshift,

(15)
Numbor of mines »
output por manshift -
8iz0 of mine
(no. of wago earnors) undor 15ewt and 20 owt and 25 cwt and
15 ewt. undor 20 cwt under 25¢wt  ovor
100—199 103 110 0 42
500—999 68 131 76 39
1000 and above 25 73 83 48
Grour B
3. Evaluato Y for integral valuos of = from 1 to 7, from tho rolation :
1003 ik
003 5{1.108):
Y = Doay/r ®
ond draw tho graph of Y against z. (13)



4. The following tablo givos tho post oMso mavings bank transactions in Tndia
from tho year 1038 to 1050,

(a) Caloulate tho balancoe at the end of the year, from 1040 onwands,

(b) Ropresont graphically tho following time serics, (i) number of depositors
nL tho ond of tho yoar, (ii) doposits during the yeae and (iii) averago balance por

itor. Also t on thoso graphs. (20)

TADLE : POST OFPICE SAVINGS BANK TRANSACTION

numbor of deposits withdrawals balanco at the
yoar onding dopositors during the during the end of tho
31 March at tho cnd vear (lakhs year (lnkhs year (lakhs
of ye! of rupoes) of rupces) of rupoos)
(thausnnda)
(4] (2) 3) ) (8)
1038 3786 4820 - 4839 7749
1930 4241 5185 4748 8186
1940 4583 4740 5094 e
1941 2344 3151 5032 .
1042 2750 2723 3467 . -
1043 2504 2008 2683 .
1944 2774 3070 2783 -
1043 3095 . 4913 3309 .o
1040 3507 8264 4781 .
1947 3973 10433 7703 .
1948 3153 0967 8083 .
1949 3426 9815 7777 . e
1050 3s08 10166 8200 ..

5. For oach of tho following, \write tho namo of at least one publication from
which you can got the roquired information. For each of tho publications indicate
also tho namo of tho publishing authority and the poriodicity (weckly, monthly, ote.)
of ita publication. . 15)

(i) Production of sulphurio acid in India in January 1937,
(ii) Number of registored trado unions in Bombay State in 1954-55.
(iii) Al India ostimntes of arca and production of rico in 1954-33.
(iv) Per capita ovailability of mill.mado oloth in India in 1936,
(v) Production, despatchos and stocks of coal in Bihar in January 1937,
(vi) Numbor of porsons arrested during 1053 for houso-breaking in Punjnb.
(vii) Numbor of co-oporativo sociotica in West Bengal at tho end of 1934-53.
(viii) Moan dry bulb temporature at Simla during May 1933,
(ix) Index number of wholesalo prices in India during tho week ending 1st April
1050.
(x) Num“ac of malcs, having produotion of raw materials as the principal
moans of livelihood in Dolhi, in 1041,

13 .



Part JC—S8ecriov I
Timo : 4 Yours Full marks: 100

(n) Answors to tho difforent groups aro to ha given in soparate books.
(b) Figures in the margin indicato full marka.
(¢) Uso of calculating machinea is pormittod.
Groue A
1. Draw tho graph of tho function y e 23 ~2x =5 in tho intorval z = 2to z = 3.

From ths graph, obtain a root of the oquation z3—2c—5 e O corroct to two placea
of docimsl. {10)

Or,
Evaluate each term in the expansion :

1,1 1
em=]1 4 ﬁ+2—g+§? + ...
80 08 to obtian the valuo of e correct to six places of docimal, -{10)

2. Tho valuo of Z m:—_’_——m 7 (l=ppt

=9

is approximately equal to that of

]
1 I s dt, where ¢ = (z4#)—npl
-»

JIr vne(i=p) *
Varify tho approximation for n = 15, p = 0.4 and z = 4. (15)
Or,

Tho moment cocfiicionta calculated from a froquoncy distribution based on a
samplo of 100 obacrvations wero:
moan = 0.31058
variance = 10,.35490 .
By = 0.73473 (ns positive)
B, = 4.06432
It was discovorod later on that an obscrvation 2.7 was misrcad as 7.2, Obtain
tho corrceted vnlurs of the above. (13)
3. The following tablo shows tho death rato por thousand living porsons, for
a certain community :

year death rato por
() thousan
1851 24.7
1861 24.8
1871 25.2
1881 28,7
1891 29.0
1001 26.7
1011 22.7
1021 21.2
1931 . 23.8
1941 24.8
1051 27.2




Aftor making tho maat suitable changn in origin, fit o cubio (3rd degree) curve
of tho form y = a + bz 4 cx? + dz3 whoro yis tho dvath rato and r the now indopond.
ont variable. By ealeulating appropriate rosidual suma of squarcs, oxamine whother
tho third degroo ourvo givos & buttor fit to tho data than a second degreo curvo. (25)

Grour B

4. Tho valucs of spociflo gravity, fat content, and total solids obtained from
each of 13 samples of milk are given bolow :

mmm‘o spocific fat total
number geavity contont solids
1 28.8 5.5
2 28.90 4.8
3 20.0 4.9
4 29.6 5.0
5 20.9 4.8
] 30.0 6.5
7 20.9 4.7
8 29.5 4.8
0 20.1 4.0
10 28.90 5.1
11 29.5 4.5
12 20.4 4.0
13 28.8 4.3
14 20.2 5.0
15 29.0 4.5

Obtain tho oquation for rogrossion of spocific gravity on fut content and total
solida and tost the significanco of tho regroasion cooflicionts. Caleulate tho partial
corrolation botwoon spooifio gravity and total solids and test its significanco. Also
caloulato and toat tho aignificanco of tho Multiplo correlation eocfliciont {30)

5. Threo treatmonta viz 9 inches, 12 inches and 15 inches of irrigation wero em-
ployed in a simplo randomisod block design with six replicationsa and a plot 8izo of }yth
acro and tho yiolds in 1bs, wero recordod. In ordor to ineronso the precision of thoe esti-
mates of tho troatmont comparisons, it was suggoated that plot yiclds of a crop of the
same varioty of whoat, takon ovor all the plots undor uniform conditions in the provious
yoar could also bo usod. (thoso aro given in tho table bolow in brackets).

Porform tho analyssis of varianco and covariance for the abovo.

Tost also whothor tho use of tho pro-oxperimental yiclds in the analysis of
oovarianco brings about a significant improvemont in tho eflicioncy of tho exporimont.
20

Yiold in Iba, por plot (J%th acro). (20)

(figurea in bruckots show yiolds in tho provious yoar obtained undor uniform

conditiona).
irrigation
roplication
0° 12° 15°
1 0.1(8.9) 22,2(21.0) 27.0(29.0)
2 10.1(14.2) 16.4(14.8) 9.2(13.0)
3 17.0(16.1) 23.6(24.8) 13.1(18.1)
4 19.3(18.2) 19.1(16.1) 21.1(23.9)
5 14.K16.8) 16.2(13.8) 22.0(21.1)
(1] 19.2(16.6) 23.0(20.0) 20.0(17.3)



Pant IC: Srcrion 11 :
Timo 1 4 Jours Full marks : 100

(a) Anawors to tho difforent groups aro to bo givon in scparate books.
(b) Figuros in tho margin indicate full marks.
(0) Uso of ealoulating machincn is pormitted.

Grour A.
1. (a) Evaluato tho follwing dotorminant ' (15)
a b e
a a+d a+b+te
i & 2a+b 3a+42b+4¢

Whero a = 2434, b = 1782 and ¢ = 4570.
(L) Tho following table gives tho values of F{a,b) for difforcnt valucsof aand by

a
a0 [} 62 [
L

083 1.34803 1.35593 1.36302 1.37013
ae 1.37728 1.384737 1.39233 1.30003
07 1.40600 1.41400 1.42208 1.43022
[ 1] 1.34510 1.44302 1.45225 1.406096

(i) Intorpolating by proportional parts, obtain the value of F(61.25, 66.32). (5)
(i) With tho help of a suitablo intorpolution fomula and using higher differences
find out tho valuos of F (61.42, 65.00). (3)
or'
Distribution of heights of 000 porsons is given bolow. Caleulato 8; and 8,
and bonco dotormino the poarsonian ourve that may bo fitted to the data and obtain
tho valuos of tho constants in tho oquation to the ecurvo,

Tost tho goodnoss of fit of the curve. (25)
hoight number of
{in invhos) porsons
B83—85 1
h3—57 - 0
5H7—59 290
69—01 114
01—03 230
(3—05 201
65—07 180
4789 (%]
09—71 11
Nn-73 2
2, An ogricultural oxporimont was ductoed to dotermine the best ination

of 3 variotics (ry, v3, v3) of whoat with two difforont manuros (Afy and Afy). The layoud
of tho oxporimont togothor with tho yields of tho diffuoron’ combinations in ench plot

16



is given below. Is thore any differenco among the yiclds due tothe different combi.
natfona ? If so which combination gives the bost yield?

ably—18.7 0 My 168 ©3My:—30.8 830y 1—26.2 oMy 1—22.3 0331, 1 —22.5
3 Mg 1—18.5 wydMg:—23.7 vyl i~143 ogMy:—I18.1 0, M, 129 0,A,:—16.8
0, M, :—18.8 03M;1—28.1 o M3 :—21.7 v3My:—20.2 vslMy1—30.8 vydy1—274
03My:—368.4 ©2M;1—30.3 v M, 1—20.7 o03M3y:1—25.2 v3M, —3L7 o0,M,:—248

Can you teat from this exporiment whether the overall effect of manure My is

better than that of 3/,. (23)

Grour B

3. The following tablea shows the quantitative production of certain crops for
the years 1049-50; 195051 and 1931-52. The weights attached to each of the crops
are proportional to the value of the crop in 1949-50.

Calculate (i) the link relatives of each of the crops for the yesra 1950-51 and
1951-52 (with the preceding year as base) and (ii) the index of crop production

correct to ono docimal place by chain base method using the weighta given. (30)
X . production
erop woights unit of
quantity 194950 1950—s1 195152

rice 15.8 100's of tona 9789 . 10334 7693
wheat 5.0 —do— 2630 2907 1889
{,owar 140 —do— 11353 10002 9765

ajra 7.5 —do— 5700 4007 4398
maize 1.7 —do— 046 421 871
ragi 1.8 —do— 1915 1872 1279
other milleta 3.0 —do— a2 2722 2431
pulses 11.1 —do— 3855 3279 2638
sugarcane 7.8 —do— 5878 8341 2318
cotton 9.7 1000's of balcs 6418 8528 59368
chillies 0.4 100's of tons 371 400 513
potatoes 0.6 —do— 293 208 189
groundnut 12.8 —do— 3067 5418 2844
tobacco 1.1 —do— 6899 807 498
lin 0.1 —do— 14 15 11
other oil seeds 1.3 —do— 426 379 477

4. Reforring to necessary officiol publications supplied to you, prcpare a table
bringing out the trend in the Consumor Price Indox—working claes for India, and in
the Index Numbor of Cost of Living for tho U.K, the U.S.A. and Japan, over a period
of any twolvo consccutive monthe betweon 1034 and 1957, (Necesary adjustmonts
for bringing tho series to & common base year, should be made, Also with regard to
India, revisod figures should be usod whenever availablo).

Commont on the tronds in the four countrios. . (20)
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INDIAN STATISTICAL lNSTlTUTE ’
(.O\rPU'rx:n ] CERTIFICATI: EXAMINATION, SEPTE.\IBER 1038,

Pant IA Sr:c-nov I

St T . 0 . .
Timo : 3 Houra ‘ Full marks ; 160
(u) Ans“cr- to tho different groupl aro to ho gnon in scparato booke,
(b) Figures in tho margin indicate full marks, !
(c) Uso of mleulntmg mm‘hln(‘l is not pormitted,

Gnot:r A

1. The following schedulo gi\'ea informnliqn about 15 persons..

, ecrinl ... agoin ycars . e typo of typo of -
numbor {last 80X eivil present  employment  averago
of ' ' 'birth’ " 'M/F eondition ° employment sought monthly
person . day ) . . (CIMAY/D)  (FT/PIN) (FT/P/N) incomo (Rs.)
(1) (2) 3) 4) (3) (6) (7
1 32 M M r FT 13
8., F M N N =
3 0 F U N N —_
4 36 M M P FT 18
5, 21 ' F M N N _
6. 6 M w r FT 17
‘7 23 M, ou FT FT 63
8 64 F .. W N N -—
9 3 - M M FT FT 55
10’ 25 F . M by N 25
11 7 r U N N -_—
12 ] F U N N -
13 a M M FT FT 33
14 34 M P N 20
16 17 M U N N -

(List of abbrovintiona : (a) scx :M o= Male, F = Female.
. (b) civil condition: U = Unmarried, M = Muarcicd,
" W = Widowed, D == Divorcod.
(¢) typo of present emploment/ employment aought
¥T— Full time, P = Part time, N = Xil.)

t
- '

Propare the followmg tables, giving pmper nuonuon to title, column headings
ond othor dotaila of tabulation,

(a) Distribution of porsona by sex, civil condition and age group (0-10, 11-20,
21-30 and ebove 30).
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(b) Dmtnbutmn of persons by sex nnd |ypo of prcsom. cmploymont showing
averngoe per cnpnh\ incomo in cach case. . H

. (e) Distribution of persons by typo ol‘proscnl.omploymcm. and lypo of eraploy-
ment sought.

{d) Diatribution of perdons of ages 18 to 60 yenrs, having or sceking full-timo
employmon'. by civil condmon, sex uml typo of employmont sought. {26)

8, B |ll|(r, ; ' !
Copy out tho following schodule uﬂer correcting obvious mistakes nnd remo-

ving unnccessnry entrics, if any.
¢

[Abbreviations as in Question 1] .,;. (25)
i o [ e - =
T, ) 3T 1 EZ §  wmg
i's i LI R fs £z £3%
5 & . B , PR I -§ £p -25§§;-.
g X £~ .3 s “E . S Em e 8k
2 E ) 3z & £ ~ S8 87 ER e
s 5 &3 v 8 EooE L ER S L2 ETT
53 E£ga =L § .8 -T. 5 §Z 5§ B2 &2
3 = ° 2.8 & . 2T.8 = £ 3% 5E2
:id £z 3 3es % IZ.ogs pRitn
T ik i g 'E P2 § ER2e ‘28 2358
m @ (3) ) .3 (8 (D) (8 (0 (o) (1N
1 1 Mr. Parcsh Sur. solf 42 2 M U FT FT 3
1 2 Mra. Kanika Sur wifo 35 28 M W N 2
1 3 Miss Dipti Sur daughter 13 X M U N X
2 1 Mr. Biraj Roy self 10 28 F w FT N 1
2 2 Mre. Kamala Roy wife 34 22 F W FT FT 2
2 3 Mr. Ranjan Roy son _ 11 X M U N N.. X
2 4 MieaBakunt Roy daughter 9 X M U- N - N X
2 5 Mis Parul Roy daughter 3 X F A4 N FT 2
3 1 Mr. Naresh Das self 26 27 M U FT N X
3 2 Mra. Bina Daa wifo 48 18 F M N N X
Or,

(n) A list of aurvoys, recently condueted, is given bolow. Prepare a revised
tist giving the names of tho surveys, sorted out by districts, undor tho three typeas
fi) surveys in conncction with ngriculturo, horticulture and animal husbandry, (ii)
refugeo-aurveys and (iii) family-budget enquirics.

() Cro_p-nun'ey in tho district of Burdwan,

(2) Aptitudo survey amongst displaced persons reaiding in the camps of

Aistrict Midnapore.
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(b)

(3) Enquiry into the number of fruit-hearing tree in the district of Hoogly.

(4) Enquiry into the employment condition of displaced porsons residing
in the diatrict of Burdwan, ‘

{3) Survey for eatimation of acreage and yield-ratcs of principal erops of the
district of Hoogly.

(8) Enquiry into utilisation of agricultural loan rocoived under refuggee-
rohabilitation echome in Nadia district.

(7) Enquiry into percentage expenditure on purchase of coconut for house-
. hold consumption in the district of Mindapore.

(8) Enquiry into cost of oil-seed-cake d per milch in district
Burdwan,

(8) Enquiry into cost of oil.seed.cake used per family for washing utensila
in district Midnapore. T(13)

Prepare a list of tho following mapa classified according to administrative

units arran in alphabetical order, and showig the number of mapa in each case:

(1) 34 mouza.mapa of P.8. Pursura of Hoogly distriect—15 purchased in 1953
and the rest in 1954,

(2) 23 mouza.maps of P.8, Kharibari of Darjeeling district—12 purchasod
in 1956 and the rest purchased in 1857,

(3) 7 mouza.maps of P.8. Debra of Midnapore district.

(4) 5 mouza.maps of P.S. Dhaniakhali of Hoogly.

(5) 18 mouza-maps of P.8. Jhargram of Midnapore district.
(6) 3 mouza-mapa of P.S. Phul-Bazar of Darjocling,

(7) 12 mouza-maps of P.8. Midnapore.

(8) 4 mouza-maps of P.8. Mogra of Hoogly distriet.

(9) 2 mouza-mapa of P.S. Jore-Bungalow of Darjeeling.

(P.S. means Police Station) 12
Grovr B
3. Either, (20)
Evaluate
1032
(3.5%2.3-2,1x3.3) (7.9-6.0) 59 28.00-10,24 12.25-4.41
X - -
19.3-0.74+7.3% 1.3 01032 53+3.2 3.5+2.1
5.9
Or,
Co‘mploto tho following table : (20)
6.~ -.b--.a+b . ab a2 (a2-d2) ab afb I
5.2 2.0
2.1 1.7
-3.9 -2.4
7.3 5.8
5.2 a.3
9.7 1.5
8.4 6.8
-2.8 3.2 .
total




4. From the equation
z2=—4dzy+4yt m g

find out tho valucs of z for the following pairs of z and y valuos, (10)
Pair numbor ) ) 3 () &) (6 ()
z 1 1 2 2 3 3 3
y 0 1 1 2 1 2 3

8. The following data relate to head-longths (HL) and head-breadths (HB)
measured in millimetres on 50 individuals who were either Kehatriyas (K) or Brahmins
(B). Sex (M or F) and age in yeara of each individual were also recorded.

sorial caste HL HD sex ago serial caste HL HB sox ago
number numbeor
1 B 174 139 M 23 26 K 183 132 M 33
2 K 193 140 M 40 27 K 186 137 F 42
.3 B 182 141 M 28 28 K 178 128 F , 61
4 B 192 138 F 23 29 B 168 133 F 28
5 K 17 140 M 30 30 B 172 140 M 42
[ K 181 138 M 32 31 K 182 138 M 43
7 B 183 133 F 37 32 i) 181 141 M 40
8 K 104 139 M 36 a3 K 187 132 M 37
] B 167 139 M 20 34 B 17 137 M 35
10 K 181 134 F 32 35 K 178 139 M 34
11 K 163 138 M 28 36 K 173 142 F 29
12 B 130 140 F 20 37 B 184 133 F 32
13 B 173 135 M 43 38 n 181 127 F 33
14 K 185 152 M 29 39 K 168 142 F 37
15 B 101 148 F 35 40 K 173 131 M 46
16 K 181 138 M 42 41 K 182 133 M 23
17 KX 172 137 F 36 42 B 171 128 M 37
18 B 176 130 M 28 43 3 185 131 F 28
19 B 178 132 F 25 44 K 173 137 F 41
20 K 185 141 M 24 43 B 192 140 M 39
21 K 188 150 M 43 40 K 186 120 M 41
22 B 193 143 M 37 47 K 180 132 F 42
23 K 185 140 M 42 48 n 183 133 F 43
24 K 178 138 ¥ 50 49 K 175 122 M 40
25 B 181 137 F 32 50 B 182 116 p) 41

(i) Obtain the laverago head-length and averago head-breadth for Kshatriya
males.

(ii) Find out tho numbor of individuals aged 30 or above, who have head-length
botween 160 and 180 mms. (both values inclusive) and at the same time head-breadth
botweon 135 and 140 mms. (both values inclusive).

(iii) Obtain tho averngo head-breadth (a) of femalea who are holow 30 ycars
in ago and (L) of fcmalea who are 30 years or moro in ago, i (20)
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. Part 1A, Stctiox II
Time : 3 Noura Full marks : 100
(a) Answors to tho differont groups aro to bo given in scparato books,
(b) Figures in tho margin indicate full marks.
(¢) Uso of calculating machincs is not pormitted.

Grove A
1. Either,
(a) Calculate 14.0018752x 126.428008 by contracted multiplication correct
1o 3 decimal places. (8)
(b) ‘Evaluate
80 10~10, wh ho si is tho factorinl si implying that
IE’—@X ,womlomgnl_ 8 o factori sign implying tha
|a =afa—1) (a—=2) .. 3.2.1 (8)
Or,
20e (1 76
= {=-—t = -
(n) Solve =0 (3 ‘z) a°

Also write down tho equation whoso roots aro equal in magnitudo to tho roota of the
abovo equation but have opposito signa. (10)
(b) Evaluate e-2'8 (1.6)3:6, whoro ¢ is tho base of Napcrian logarithm. (6)

2. The frequoncy distribution of the blood-pressure readings of 200 persons is
given in the following table :

rango of blood-pressuro f
(in millimetres of mercury)
90— 04 1
95— 09 3
100—104 12
105—109 15
110—114 2%
115—119 42
120—124 37
125—129 20
130—134 14
135—139 8
140—144 4
145—140 5
150—154 3
155—159 1
160—1064 bad
165—169 1
total 200

Caleulats tho mican of the distribution and also the standard error of the mcan. (16)
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8. Tho prices of six varioties of rico, ranging from very coarso to oxira fino,
for tho years 1953-57 aro given bolow ¢ ,

prico per scor (in Rs. as)

varieties

" 1053 1034 1955 1956 1057
1. extra fino 1—2 1—0 1—0 1—1 '1—4
2. fine 0—15 0—13 0—14 .0—15 1—1

3. medium (superior) 0— 12 o— 11 0 —11 0 —12 0 —13
4. medium (infecior) 0 —10 0—90 0—9  0-—10 0— 11

5. coarso 0—17 0—¢ 0—86 0—17 0—8
6. very coarso 0—5 0—5 0—5 .0—6 0—206

Knowing that for every 2 acera of the oxtra fino variety, 5 scers of the fine
variety, 10 seers of the niedium (suporior) varicty, 16 scors of the medium (infvior)
variety, 32 scers of tho coarse variety and 15 scors of tho very coarso varioty had
been sold throughout the period, calculato the index number for the averago price
of rico in each of the years 1954-57, taking the year 1953 as base. (18)

Grovr B

4. Either, )

The square roots of integera 0-15 aro given below in Tabllo 1. Cons.
truct a graph paper by drawing vertical and horizonal lines such that on cach
of the z and y axes, the numbers 1, 2, 3 etc. will bo shown at distances :/l. J_:!,J?l
otc., from tho origin,

On this graph papor plot tho eloven points whoso absci; () and ordinates (y)

are given in Tablo 2, Draw a smooth curve through theso points, 25)
TABLE 1: SQUARE ROOTS Tapry 2
integer sGuAr root point abscissa  ordinato
(x) (o}
0 0.00
1 1.00 1 0 10
2 1.41 2 1 9
3 1.73 3 2 8
4 2,00 4 3 7
5 2,23 5 + 3
¢ 2,44 6 5 5
7 2.64 7 6 4
8 2,82 8 7 3
9 . . 0 8 2
10 3.16 10 9 1
11 3.31 11 10 )
12 3.40
13 3.60
14 3.74
13 3.87




Or,

Table 1 bolow gives the response rate (x) and tho corresponding probit values (y).
Plot y against x and draw a smooth curve through these points. Use this smooth
ourve to completo column 3 of Table 2,

TanLe 1 TaDLE 2
responso probit concentration responso probit
(x) (y) of drug (o) (x) (y)
(M (2) (n (2) 3)
— .01 .00
.1 3.72 .02 .00
2 1.16 .03 a1
.3 4.48 .04 .00
4 4.75 .05 .33
N3 5.00 .06 .07
.8 5.25 .07 .67
7 5.582 .08 1.00
. 5.84 .00 .83
.0 6.28

Having completed column (3) of Tablo 2, plot the points (y, ¢) of thia tablo on a
graph paper and draw a amooth freo-hand curve through theso pointa,

(29)

5. The following tablo givea thefemalo population and the total children born
to females for each individual ago from 15 to 34 in a country, in 1930,

agoin ycars

female population number of children

born
15 395050 89
16 374924 489
17 382781 - 5163
14 363145 20632
19 352014 40232
20 340862 61416
2] 338023 73526
22 324250 73857
23 300341 74825
24 292008 71432
25 703521
26 68360
27 7349
28 81521
29 59637
30 232319 53034
31 325008 51857
32 214107 40208
33 205328 42435
34 104851 38228
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Using the data given above, complote the following table 3

averago number
Ago group femalo number of of children born
population children born per femals

15—190

(25)

Pant 1B, Section I
Timo: 3 Hours Full marks: 100

(n) Answers to the different groups are to bo given in separate books.
(b) Figurea in the margin indicate full marks,
(¢) Uso of calculsting machines is permitted.

Grocr A
1. Either,

Theo following table gives tho percentago distribution of displaced houscholds
in (a) governmont colonics, (b) other areas, by percontage lovels of proper utilisation
of loans., Calculato the arithmotic mean and standard doivation of the percentage
lovels of propor utilisation of lonns scparatoly for displaced houscholds in  (a) govern-
ment colonica, and (b) other areas.

Also calculate tho arithmetio mean and standard doviation of the charneteristic
for all displacod houscholds, (30)

percentago distribution of displaced
pereentago lovel of houscholds in
proper utilisation

government other arcus
colonics

(n (2) (3
upto 10.0 21.5 13.7
10.1— 20.0 1.9 —_
20.1— 30.0 2.5 1.4
30.1— 40.0 1.2 2.7
40.1— 50.0 1.6 _
50.1— €0.0 5.0 1.4
60.1— 70.0 9.3 4.1
70.1— 80.0 3.4 6.8
80.1— 00.0 2.5 2.7
90.1—100.0 51.1 67.2
total 100.0 100.0
{numDer of houscholds) (321) (73)

Or,

Tho following table gives tho percontago distribution of 1010 small ecale manufac.
turing establishments by sizo (numbor of persons ongngod). Calculuto the arithmotic
meuan, medion, standard doviation and 8; of the distribution, {30)
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sizo of establishmont porcontago

(1) )
1— 5 12
6—10 12
11—13 13
16—20 12
2130 18
31—40 12
41—50 7
B1—76 ]
76—100 3
101—150 2
total 100 (30)
2, The following table gives the Jand 1 (col. 1), ic atatus code

(col. 2), wife’s ago at marriago (col. 3), wifo's ago at presont (col. 4) and number of
childron born (col. 5) for 30 couples.

wifo’s ago (ycars)

land i bor of
possessod status at at children
(acres) code marringo present born :
)] (2) (3) ) (5)
10 3 15 20 0
5 4 15 45 7
7 4 16 17 0
1 4 14 27 b
1} 4 1 2 3
b5 3 16 42 7
[} 4 16 63 3
2 3 18 40 ]
0 3 15 50 10
G 2 18 40 8
3 3 12 33 [4
3 2 13 30 [
0 4 4 33 3
18 3 14 60 10
4 3 8 52 1}
2 3 n 23 0
0 4 10 60 "
1 3 8 40 T
7 1 1 60 ‘
2 2 14 61 A
0 2 10 36 3
5 1 18 33 5
40 2 15 20 [
0 3 17 34 )
5 1 12 40 10
70 3 13 25 6
16 1 21 40 1)
14 1 16 37 5
5 2 17 46 8
0 2 1 45 (1]

[Tho ocononiic status codes are: l-upper; 2-upper middle; 3-lower middle; 4-lower).
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Either, From the above data, prepare a tablo showing the number of couplos,
total ohildren born and number of children born per couple, for (i) each cconomio
status in ench of tho following ‘land possearcd® groups: 0-2, 3-6, 7 and above and
(ii) ench economic status as a wholo. Represent the results in & dingramatic form, (20)

R Or, From tho above data, plot the scatter diagram connccﬂng children born
and firriage duration; (marringo duration is defined as wifo's ago at presont minus
ago at marringo).

Also caleulnte tho coefliciont of corrclation botween marriago duration and childron
born. (20)
Gnovr B

3. Tho following table shows the food intake, x, and gain in weight, y, of 32 rats
recciving 4 rations. Sot up an analysis of covariance talle and test the signicfince
of difforence botweon tho rations in reapect of tho weights after correcting for the
effect of food intake. (30)

Food intako, x (10 caloric units) and gnains in weight y (grama)

ration 1 ration 2 ration 3 ration 4
rat Tay mt rat
num- nume. num- num-
ber = ] ber = y ber =z vy ber = y

108 73 9 09 08 17 194 04 25 165 90
136 102 10 117 74 13 198 79 20 164 k(3
138 118 11 90 56 19 196 90 271 161 20
150 104 12 141 11t 20 108 98 28 159 [ 1}
146 81 13 106 05 21 210 102 20 175 86
141 107 14 112 88 22 196 102 30 135 51
175 100 15 110 82 23 230 108 31 132 72
149 87 16 117 71 24 222 o1 32 190 00

@I D e DI -

4. Assuming a straight line relationship of the form y = —a+bz, find out

the regression equation, by tho mothod of Least Squares, from tho following data,
20,
Family Budget Enquiry, 1053-50 =0

family sorial  annunl oxpendituro on  total annual

number total food in rupces expenditure in rupces

(v) (x)
1 1779.0 3038.0
2 1669.0 2781.0
3 1488.5 27900.0
4 1669.0 4160.0
5 2111.0 3571.0
6 1391.0 3173.0
7 041.8 2064.9
8 1916.8 3900.0
0 1384.1 4012.0
10 1355.0 3161.0
11 1318.5 3284.3
12 1083.8 2404.0




Part 1B, Section 1I
Time: 3 Hours Full marks: 100

(a) Answers to tho differont groups are to be given in scparate books,
(b) Figures in the margin indicate full marks.
{¢) Use of calculating machines is pormitted.

CGrour A

1. Calculate the frequencies of the normal distribution which has the same
mean, standard deviation and total frequency as the distribution given below and
correspanding to the samo class-intervals asin this distribution. Test the goodness
of fit.

z J
80—81 1
81—82 s
82—83 35
83—84 82
84—85 (B
85—86 124
88—87 81
87—88 34
63—89 10
89—00 1 (32)

2, Either,

(8) The heighta of a large bor of studonta were measured and the mean was
found to be equal to 67.5 inches. It was alno found that 40 per cent of the students
wero betweon 06.2 inches and 88.8 inches in height. What is the standard deviation
of f.lla heighta? {Assume the distribution of heights to be normal). (9)

{b) Tho samplo sizes (N), the mean velucs (M) and standard deviation {0o),
with respect to weights recorded for two scts of malo students are ss follows ¢

N; = 200, My = 140.4 b, 0y = 17.7 lbs;
Nj = 200, M, = 138.8 lba., 0y = 16,2 1bs;
Is tho differenco in the two mean values significant? (9)

Or,

' (a) During a given month one machine produced 800 units, but spoiled 3.2 per cent
of thom. During the same month ancther machine with a more experienced operator
produced 1000 units, but spoiled 2.8 per cent of them. Is the difference between the
t of epoilago significant? (1]

7 [
{b) Given tho folowing valucs of f (z, y), estimate the value of f(23, 17)
f (20, 15) = 6.004, [ (20, 20) = 4.304
f (25, 15) = 6.029, f (25, 20) = 4.346 (9)
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Grour B

8. Find the velues of

(a) 0.3z 42t 1log, (1), when z = 2,17

® 2"t

1.47+1 b
. +°8n(07l

»when z = 5.4 (15)

4. The following table gives in million KWH unita the olectricity generated
(y1), total olectricity sold (ys) and electricity sold for domestio consumption (y,), in
India during the yoars 19048 to 1958. Present the data in suitable graphical form.

Calculate the percentage of amount of electrioity sold for domestic consumption

to total amount sold and plot a surve to show the changes in the p tage over
the years.
Comment on the graphs (20)
Taste : Electricity, Production and Distribution
(Unit—Million K\WWH)
Year — 1048 1049 1950 1031 1952 1953 1954 1955 1035

Electricity gonorated 381 409 426 488 516 539 625 708 803

Total electricity sold 310 334 348 300 420 434 508 577 638

Eloctricity sold for
domestic consumption 34.1 30.5 43. ‘I 4&8 50.3 56.6 61.7 61.5 78.5

8. For each of the following items write the name of at least one publication
from which you can got the required information. For each of the publication, also
indicate the namo of the publishing authority and its periodicity of publication viz.,
weekly, monhtly, eta. (15)

(i) Grosa amount of import duty collected at all ports of India in the month
of June 1953. .

(ii) Numbor of trade disputes in India resulting in stoppage of work, ber of
workers involved and number of mandays loat during May 1956,

(iii) Earnings from carrying rice (in husk) by class I railways in Indian Union
during the year 1049-50.

(iv) Arca irrigated from Governmont canals in difforont districts of Bihar during
the 6 yoars 1938-39 to 1942-43.

{v) Working class cost of living indox number of Bombay City in the month
of June 1958,
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. (vi) Number of boy studonts on rolls in recogniscd ongineering institutes in West

Dongal during 1051-52, .
(vii) Total mileago of extira icipal roads in U.P, as on 31st March 1050,
(viii) All India sccond cstimato, of cotton crop for 1055-56. "
(ix) Number of cheq 1 1 in Bombay city in January 1038,

(x) Total productive capital employed in factories in tho Sln(o of Madras during

1953-54.

Part 1C, Secrion I
Tine: 4 Hour , ) . Full marks : 100

(o) Answers to tho different groups are to be given in acpamto books.
(b) | Pigures in the margin indicato full marks, -
(c) Uso of cnlouluting machines is permitted.

' ' " Grovr A B '

1. Either,
The average heighta in cms. of a certain type of plants observed durmg dnffemnt

weeks are as follows: .

Week 1-2.3 4 5,6 7 8 9 10 11 12
Height 18 36 68 08 131 170 200 228 247 250 254 254
Fit a polynomml of tho third degree and plob the obeoncd ond the expected
values on a graph, (25)

Or,
(a) Using tables of the normal, probability integral, prepare a nomogram to
md off tho values of x for gn on values of p. where

-
= 'l‘
Vi I dt=p ' (13)
s
{Noto: 1. Graduation of z on ono sido of alino and of p on the other side of the
.+ samo line would suffico. '
. 2. Grnduation for values of p greater than 0.8 is not required.)
(b) 1 The following data show tho population (oxpressed in million) of the United
States at each Census from 1700 to 1880.

year population
1790 3.020
. +1800 5.308
1810 7.240
1820 9.638
1830 12,866
L1840 . 17.009
1850 23.192
1860 31.443
1870 ‘38,558
1880 50.156
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Lotting z donote yoars and nssuming tho growth of population is governed by

tho law, )
197.27 . Lo

Y= ryeraze” 03
calculate tho ecatimatod population for thoe different years ' (12)

. : '
2, Ropmsofm,.tho following information in a tabular forin afler convorting tho

percontages to actual numbors whore nocessary and giving a suitable heading for
tho fablo. P - (25)

In one of the recent Employmont Survoy, it has beon obsorved that about 22.5
per cent of tho total population belong to the Inbour forco and of them 32 per cont
are unomployed at preeent, whilo 4.76 por cont have l'ull‘-timo and 03.25 por cent only
part-timo employmont.

Considoring the employment position of the persona of all ages, it I8 noticed that
out of a total of 554 porsons huving‘nomo sort of employment, 6.88 per cent have
full-time om'ployment, out of which 30 porsons like to'change thoir jobs. Amongst
the porsons having part-timo employmeont very fuw persons numbering 10, do not
like to scok full timo employment.

Tho survey furthor shows tho diatribution according to community, Amongst
the labour forco population, 80 por cont belogn to ‘scheculed castes’.  For 6 persons
community was not recorded and among them thoro ja nono having full-time employ-
ment and the number of pur',-!.imd holdern is 4. As tho ‘scheduled castos’ compriso
the bulk of the labour forco under the ‘caste hindu' there are only 108 porsons with
some sort of employment, including 6 having full-timo employmont.

Roviowing tho ovornll employment position of tho persons of all ages by commu.
nity, it is noticed that amongst the porsons having full-timoe employment, only 8 pe
of the ‘scheduled cnates’ ity do not seck chango of occupation. The corres-
ponding numbors amongat part-time holdors aro 2 and 8 for ‘cnate hindus’ and ‘achedul-
ed castes’ respectivoly.

Tho survey furthor provides the number of fumilics, population, and persons of
agos 16-60 by conununity. ‘Schedulcd cnatea’ represent 70 por cont of tho families
with 2,808 porsons, out of which 1536 belogr to age group (16-060) yeare. For 6 familics,
accounting for 22 porsons, community waa not recorded. Of them 3.0 por cont belong
to ago group (16-00) ycars. No family was roturnod undor ‘scheduled tribes® and
‘other communitics’,

Tho survey covors a population of 3338 comprising 864 fumilice. Of tho total
population, 1920 belong to age group (16-60) yoars.
[Note : The dofinition of labour forco covers ‘any porsons within the ago group (16-60)
years, having full-timo omploymont or sooking full-timo employmont).
al



Groyr B

3. The following data relate to the initial weights and the growth rates of
15 pigs clamified according to pen and type fo food given.

growth rate in
pen food initial weight 1bs. per weok

A 48 9.04

I C 48 2.1

B 30 8.61

B 32 0.24

II C 37 8.50

A 35 8.21

A 33 9.32

11 B 41 8.34

C 42 8.90

[o] 50 10.37

v A 48 10.68

B 40 9.68

B 31 9.67

v A 43 10.42

C 40 8.76
Uso the tochniques of analysis of variance and coveraince to study the effect
of food on growth rate aftor eliminating the effect of initial weight. {30)
4. The tablo below gives the lts of 20 ts on each of the three

variables X,, X, and Xj.
Calculate the multiple correlation coefficiont (R,.;3) and the partial correlation
cocflicient 7).93. Y

Test the nignificance of tho partial corrolation coefficient.

X, X, X
22 29 2
28 1 4
23 5 3
8 31 1
25 25 3
12 16 1
13 20 1
30 15 4
12 [} 2
28 10 3
24 21 2
7 12 1
23 24 3
28 10 3
25 6 4
22 20 2
235 35 1
32 1] 4
37 10 4
20 14 2 @)




Parr IC, Secrion I
Time : 4 Hours Full marks: 100
(a) Ansawers to the different groups are to be given in neparate books.

"= (b) Figurea in the margin indicate full marks.
(¢) Tse of calculating machines is permitted.

Grotr A

1. Either,
(a) Calculate the value of ug of tho scrics we = 580, uy = 530, wy = 630 and
u, = 385. . (%)
(b) Evaluate N

| 18 12 14
20 15 18
23 21 32

LN
(a) Apply a central difference formula to ohtain the wyg, given us, = 14,
ugy = 32, tag = 33, uyy = 40 )
(b) Solve ' )
12 4 [\
8 5 3 -0
16 13 @

3. (a) The numbor of porsons living in a locality falling under different age
groups is given below. Calculate 8; and B3 of the distribution and determine tho
appropriate Peamonian type that would fit the distribution.

contral age number living
17 11
22 48
27 124
32 213
37 281
42 203
47 ‘183
62 to104
57 10
62 15
67 3

total 1310
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(b) Arsuming that n normal distribution would fit the data, obtain the expected
frequoncy and test tho goodneas of fit, (18)

3. In anexperimental station the effect of two manures M, and My, ench applied
at two different timea Ty and T, wore tested on a varioty of wheat. Tho Latin sayar
Jnyout of tho exporiment togothor with the yields of each plot is given hel&%,

(a) Teat which of tho four combinationa give the hest result,

M,T, M, T, M,T, M,T,

125 81 102 65
M,T, M,Ty M, T, M\T,
72 135 142 185

M,T, MTy | MyTy | UM.T,
115 161 85 142

M,T, M,T, M, T, M,T,
132 % 145 ns

(b) From the above data test if the overall effect of the application of manure
at time T, is better than that applicd at time T, (i.e. main effect of time).  (18)

Grour B

4. The following tablo shows the retail pricea of commoditics generally consumed
by the working class in a cortain 6ity. The weighte attached to each comniodity and
the price per unit are also given.

() Culculate the consumer price index numbors for February 1066 and March
1956. ’

(b) Calculate the weighted index number for I-’odd. (consiating of coreals and
pulses). . (23)

R13



TanLe

prioe per unit

price in

pricoin

ftem weight  unit  in baso period  February 1958 March 1056
{1053-54)

= Ra. An, Pa. . As. Pa.  Ra. Asm, Pa,
Rico a poor 0 0 0 8 0 0 8 3
Wheat 2 Brer 0 4 0 03 0 0 4 0
Jowar 30 RCOT 039 o 4 0 0 4 G
Muizo [ RCOr 0 3 60 0 3 9 0 3 0
Bajra 15 reer 04 0 0 5 6 0 50
Pulaca 5 soer 06 0 060 05 ¢
Groundnut oil 8 acer 010 38 012 5 012 2
Coconut oil I Reor 0 8 0, 010 o 09 6
Chillies 4 Reer 0 6 6 0 86 0 8 ¢
Salt 1 Reer 0 23 029 030
chom'blen 2 seor 03 3 030 03 ¢
Matches 1 por box 009 009 0 010
Firowood - 4 Aeor 0 3 0 0309 03 ¢
Charconl 2 RCOT 0 4 ¢ 0 4 0 0 4 8
Shirting 2 yeard 012 0 1 4 0 1 83
Blouse pieco 2 yoard 01l4 ¢ 1 2 8 1 3 6
Sarce [} per narce 8 0 0 10 2 0 10 8 0
Dhotce 3 per dhoteo 6 4 0 780 712 0

5. From tho publications supplied to you, find out the value of Imporls and
Exports from tho countrica of U.K., Japan, France, U.S.A. Iran and India, for the
ten yeurs precceding 1954, Comment on the balance of tradoe of these countries during

this poriod, apocially with reference to India during this poriod.

25)
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