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INDIAN STATISTICAL INSTITUTE
COMPUTER'S CERTIFICATE EXAMINATION, MARCH 1001
PART 1A—SECTION I
Ti:rho: 3 Hours Full marks: 100
(a) All quostions carry equal marka.
(b) Uso of caloulating machincs is not permitted.

1. Comploto tho cnlculav:ions given in tho following table:

o b (a+b) (a—Dd) (a+b) (a—b)2 ab (aV4b3)
(1) (2) (3) (1) (5) (6) (U] (O]
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2. The following table gives tho porcentago distribution of persons engaged in different
scctors of activity in rural arcas for somo of tho States (prior to States Reorganisa-
tion) and all-India as obtained from tho 9th round of tho Indian National Sample
Survey.

Copy tho tablo after correcting obvious miatakes, if any.
Porcontags distribution of persons ongaged in difforont sectors of activity in rural
arcas for somo States and oll-India.

scctoy
stato! total
. privato public domestio not
_— recorded
smgll  large  total
scale scalo  (col.a 2
+col.s 3) .
) @ @ W o’ @ m @8
1. Uttar Pradesh  97.60 0.44 08.10 1.31 0.53 0.06 100.00
2, Bihar 03.67 2.13 0.680 2.58 1.08 0.5¢ 100.00
3. Orissa 03.25  24.24  00.40 2,68 0.83 — 100.00
4. West Bongal 10.13 5.85 05.08 2.18 1.07 0.17 100.00
8. Assom 87.88 8.67 106.45 2.70 0.70 — " 100.00
6. Andhra 91.30 4.568 05.88 2.93 1.14 0.05 100.00
7. Madras 02.8! 2,78 05.69 133.00 0.907 0.44 100.00
8. Bombay 05.70 1.32  97.02 2.60 30.27 0.21 100.00
9. Madhya Pradesh 9.597  0.05 96.02  2.34  0.74 — 100.00
10. Punjab 14.43 — 0443 4.21 1.36 —  100.00
11. oll-India 94.70 2.12  00.82 2.18 0.78 0.22 100.0

1Part A Statos prior to States Reorganisation, -



3.

Either,

Tho list below showa tho acreagoes under the crops Paddy (P), Pulses (Pu), Tobacco
(T), Groundnut (G), Chillica (C), Other cercals (OC) in 17 villages.

. Adiviravulapadu; T 2, Pu 115, C 15, OC 643, G 162

. Bandarupalli; T 990, Pu 169, OC 1613, P 154, G 4061, C 814
Dandlamudi; C 28, OC 733, T 1, Pu 28, P 4

DBondapadu: G 829, C &§7, P 42, T 166, OC 2315, Pu 404
. Qollapadu: Pu 04, G 273, C 140, OC 1195, P 41, T 182
Katrapadu: OC 1086, T 1631, Pu 6, C 85, P 132

. Madala: C 138, P 102, G 435, OC 1380, T 1039 '

. Mittagudipadu: P 9, C 535, Pu 110, G 60, OC 82

. Nallupadu: OC 475, T 458, C 542, Pu 706, G 669

10. Nandipahad: G 415, P 147, Pu 261, C 6, OC 1262

11, Pakalapadu: T 95, Pu 124, OC 1744, C 170, G 300, P 3
12, Padaveedu: Pu 86, G 75, P 19), C 41, OC 1548, T 11

13, Potavaram: G 152, T. 304, P 1, Pu 27, C 83, OC 526

14. Ravipadu: T 17, Pu 2, C 170, P 28, OC 389, G 436

15. Singareddipalem: C 20, P 507, OC 496, T 1, Pu 30, G 60
16. Tripuram: Pu 410, C 10, G 1347, P 382, T 2, OC 190

17. Vadapalli: P 5, Pu 454, T 4, OC 2371, G 154, C 66

R - I N L

A villago is suid to bo ‘Commercially most important if either tho acrcago under,
any ono of three Commercial crops (viz., Tobacco, Chillies and Groundnut) excecdy
600 azros or the total acreago under all tho three commercial crops excecds 980
ocros. If, however, either the ocrcoge undro any singlo Corumcrcial crop in a
villags is moro than 420 acres or tho total acreago under all the threo commercial
crops oxceeds 750 acres it is called & “Commerciolly potential villago, The rest
arco called ‘others,

On tho basis of tho abovo eritoria, classify tho villages s (i) commercially most
important, (i5) commercially potential and (iii) others.

Or,
Tabulate tho following details in suitablo form showing the mnximum- and minimujn
[ e for the tutive 12 months of the ycar 1954 under all tho £x

T

contros alter thoy have boen arranged alphabetically, Add also a remark column
in your tale, indicating thorein tho places which should bo termed hot when the
maximum porat in May ls 102° Farnheit.

Maximum and Minimum temperatures in Farnheit degrees at six important:
contres during tho twelvo months in 1054,

Seplember

Ambala: 9.73, 75.5, Bangaloro: 81.2, 65.4
Bhubaneswar: 87.5, 76.0, Calcutta: 90.0, 70.5, Jodhpur: 04.9, 77.2;
Now Dolhi: 04.3, 78.0.



April

Bhubancswar: 102.7, 79.65; Ambala: 100.5, 68.9;

Calcutta: 101.6, §0.1; Jodhpur: 102.8, 73.6;- Bangalore: 03.4, 71.2;

Now Delhi: 00.2, 71.2,
November

Bhubaneswar: 84.8, 6.1; Jodhpur: 80.9, 50.6; DBangaloro: 80.1, 050.4;

New Dellir:  83.3, 54.1; Cleutta: 84.5, 61.2; Anibala: 84.2, 50.3,
May

Bhubancswar: 98.0, 81.0; Ambala: 100.9, 76.7; Jodhpur: 108.5, 80.1;

Calcutta: 00.7, 80.7; DBangalore: 01.3, 68.0; Now Delhi: 107.3, 82.0.
January

Calcutta: 78.3, 64.8; DBhubaneswar: 82.3, 68.4; Jodhp;u-: 70.8, 47.50

Bangaloro: 81.2, 60.1; Now Delhi: 68.8, 44.8; Ambala: 67.3, 44.2,
June

Jodhpur: 107.7, 83.7; Bangaloro: 83.9, 67.6; New Delhi: 105.3, 84.6;.

Calcutta: 91,7, 79.0; Ambala: 105.9, 83.4; Bhubancswar: 91.7, 77.3,
August A

Calcutta: 80.7, 79.8; Arbala: 97.7, 76.9; Bangalore: 79.8, 66.8;

New Delhi: 08.3, 80.8; Jodhpur: 05.1, 78.3; Bhubancswar: 89.4, 77.8.
December

New Delhi: 77.0, 45.3; Bhubancswar: 81.4, 60.7; Ambala: 75.1, 42.¢;

Jodhpur: 81.7, 60.0; DBangaloro: 78.3, 60.1; Caleutta: 80.5, 58.8.
February .

Ambala: 72.3, 52.7; Calcutta: 89.1, 65.7, Now Delhi: 74.2, 54.0;

Bhubaneswar: 01.6, 67.0; Jodhpur: 82.7, 65.3; DBangalore: 86.5, 61.2,
July

DBangalore: 70.8, 60.4; Ambala: 07.0, 79.6; Jodhpur: 97.5, 82.3;
Now Delhi: 96.8, 81.3; DBhubancswar: 89.6, 78.7; Calcutta: 90.0, 79.8.

March
Calculta: 05.5, 71.06; Now Dolhi: 85.68, 05.5; Bhubanecswar: 96.2, 72.1;
Jodhpur: 92.4, 62.4; Ambala: 84.0, 53.8; Bangaloro: 88.9, 05.7,
Oclober

Bhubancswar: 80.2, 65.6; Jodhpur: 94.0, 065.0; Calcutta: 88.2, 73.5;
Ambnla: 890.5, 60.9; DBangnloro: 80.2, 65.6; New Delhi: 7.2, 62.1,

3



4. Below aro given the statures (in cme) and tho corresponding total facial lengths
({in mm) of 23 cascs:

obscervation staturo total facial

no. (in em) length {in mm)
1 107 116
2 181 114
3 180 114
4 161 115
b 161 116
8 163 - 117
7 162 112
8 104 118
9 165 118
10 161 13
11 162 114
12 163 117
13 166 120
14 164 115
15 160 114
106 158 114
17 163 112
18 162 118
19 161 113
20 159 113
21 169 114
» 22 163 113
23 151 105

Classify theeo data into four groups as follows:

1.~ Those with staturo 183 cm or less and total facial length 115 mm or less.

1. Thoso with staturo exceeding 163 e but with total facial length 1156 mm
or leas.

11, Those with stature 163 cm or less but total facinl length excecding 115 mm,

and 1v. Others.

For cach group find (a) tho total number of casca (b) tho average stature nnd
* {c) the averago total facial length. Present theso results in a suitable tabular
form,

PART 1A—SECTION II .

Time: 3 Hours Full marks: 100

(a) Figures in the margin indicate full marks for each question.
(6) Uso of calculating machinos is not permitted.

L (a) Find by contracted multiplication
74.30072 % 80.00051

corroct to 3 places of decimal. (10



a

(b) Givenlog 2 = 0.3010, log 3 = 0.477), find log 14.4, log 0.006
{¢) Uso tables to find legyo 2.3047, logy 27.83

. Either,

Evaluato
5!27;0"‘ n»
£
for » = 9 corroct to G places of docimal, where ¢ = 2,71828,
Or,
Evaluato
e I (e
when m =537, m’=388, w=43, 4’=10, and =0.6,

. Either,

7.8

Solvo the equation z43 — 213

corroct to four placos of decimals.
Or,
Find, correct to 6§ plncéf; of decimals, the valuo of
4 7 10| _| {_3 5 _ 1 9
[ gt ] [ e Y s—a*'n—a:}

. Tho marks obtained by a group of boys in a test were as follows:

15, 19, 22, 6, 14, 8, 20, ] 4, 18, 23, 10, 12, 16, 15, 19, 13.
Find the mican and the standard deviation.

(5)
(8)

(18)

(15)

(10)

(10)

(15)

The_marks obtained by a group of 10 girla in the eamo test had & mcan of 16.5
and o varisnce of 18.4, Find tho mean and the standard deviation of tho marks

of two groups combined.

undivided Bongal:

months 1935 1036 avorago of
1926.-34
January 0.8 4.7 2.7
Fobruary 0.8 9.6 3.6
March 1.5 16,1 5.6
April 2.4 20.6 6.7
May 2.4 156.9 6.8
Juno N.A. NA. N.A.
July. . 1.0 5.8 2.8
August 0.6 2.7 1.8
Septembor 0.8 1.6 1.1
October .0.4 1.2 0.8
November 0.8 1.6 - 0.8
December 2.5 2.7 1.6

(10)
. The following table gives tho scasonal mortality duo to smal] pox per 100000 in



1.

Timo: 3 Hours’

1.

(a) Represent the data graphically ond join the plotted points by straight lines, (15)
* (b) Estimato the missing figures for Juno from your graph. (5)

Tho following tablo shows passenger fares for different distances for tho Air condi-
tioned olass in the Indian Railways:

2

fare in rupees 25.59 28.18 30.76

distance in kilometors 200 220 240

By interpolation estimate {a) the fare for 230 kilometers (3) the distanco for which
tho faro is 27.50 rupocs. (5+5)

PART 1B—SECTION I

Full marks: 100

{a) Figuros in tho margin indicate full marks for cach question.
{5) Uso of calculating machinea is permitted.

Present tho following atatistics in a suitablo tabular form:

(5) ‘The number of Iigh Schools in Burdwan is 148 with 46,511 scholars in them.
(1i) Tho number of Middlo Schools in Burdwan is 151. (ifi) Birbhum: 1,229
Primary Schools, 105 Middlo Schools, 48 High Schools. (iv) Bankura: 2,050
Primary Schools with 1.31.125 Scholars in them, 83 Middle Schools with 8,085
scholars in them, 71 High Schools with 19,782 scholars in them. (v) The infor-
roation on Primary Schools in Burdwan is not available. (vi) Number of scholars
in Middle Schools: In Burdwan 12,872, and in Birbhum 8,752, (vif) Birbhum:
Tho number of scholars in Iligh Schools is 15,215, and in Primary Schools, §,37,00.

(10)
Tho following tablo gives the frequency distribution of the size of tho holding
per cultivator.

sizo of holding number of

(acres) cultivators
0—1 612
1—2 1420
2—3 1736
3—4 1521
4—5 1130
5—86 012
86—17 837
7—8 312
8—9 100
9—10 45

Find tho modo, mean, standard deviation and the quartilea of tho distribution. (20}
]



3. Given below are the woights, tho baso period (August, 1030) prices and prico
quotations per seer for the month of August 1060 for a number of commoditics.
Calculato tho average prico for tho month of August 1060 for each commodity
and tho Index number of consumer pricea for theso commoditics for August 1060
with August 1039 os baso, '

* baso period prico quotations for
commodity weight (Aug. 39) prices August 1060
nP per seer nP perscer
rico 22 4 82, 84, 78, 90
Wheat ] 16 55, 50, 56, 62
Jowar 3 1] 44, 60, 44, 45
Maizo 1 15 37, 40, 40, 37
Arhar 2 12 69, 75 62, 69
Groundnut Oil 3 15 75, 178, 75, 18
Coconut Oil 1 19 88, 85, 88, 00
Chillics 2 12 62, 65, 060, 62
Vegotables b5 ] 55, 60, 65, 62
Salt 2 12 15, 51, 15, 18
(20)
4. Exther,
Marka in English and in French for 20 pupila are given below:
- English  French English  French
87 68 . 5l 53
71 55 - 50 15
70 68 48 43
68 62 48 45
63 50 47 40
58 48 48 35
55 53 40 33
54 60 43 38
53 38 40 32
52 43 24 31
Caleulato tho cocflicient of corrclation. Plot tho scatter dingram and draw tho
two regression lines, (25)
Or,

Tho tablo given below sliows the valuo of sales during tho yecars 1037 to 1053,
Fit a sccond degreo parabola to tho data, and show the fitted and tho observed
gerira on the samo graph. ‘

Values of sales in lakhs of rupees

year sales year sales
1937 8.3 1940 15.0
1938 | 7.8 1047 18.1
190390 8.8 1048 20.1
1940 0.9 1049 20.7
1041 11.7 1950 23.4
1942 13.3 1051 26.5
1043 15.6 1052 28.0
1044 16.56 1053 - 310
1046 16.1 .



5. Tho following tables provide the information on the number of planis and the
yicld of lint in a varictial trial on cotton. Each varicty has been replicated in
5 randomised blacks.

. Number of plants and yield of cotton lint in ounces.
Yield of lint
variety blocks
1 n m v v
A 11 8 9 8 &
B ] ) 10 8 4
] 4 7 8 3 4
No. of plants
blocks
A 16 12 13 10 8
B 13 15 19 16 11
C 6 12 9 8 5

Carry out an appropriato analysts of vorianco and convarianco to test tho signi-
ficanco of varictal differences in tho yicld of lint after correcting for differences
in the number of plenta. (25)

—

PART 1B—SECTION It
Timo: 3 Hours . * Full marks: 106

(a) Figurea in the margin indicate full marka for each question,
(8) Ueo of calculsting machines is permiticd.

1. (a) From tho following tabulated values of the function
E = E(z,y4)
find, by lincar interpolation, the valuce of E (55.4, 53.1) and E (60.0, 55.0),

50 54 58 82
. Yz
50
52
54
56

0.8314 0.8000 0.7988 0.7920
0.8414 0.8332 0.8261 0.8174
0.8090 0.8598 0.8508 0.8422
0.8052 0.8858 0.8769 0.8663

(10
(b) Either,
From tho oquation y=ab® whore a=2.90627 and b=1.00168 find the valucs o
y for z=2140, 2380, 2700 and 3223. (10,
Or,



By using logaritlunio tables, find the valuo of
y=6.35 (:_,_,.32)3.85‘.—1.85(:—2.32)

for 2=3.20 and 4.12,

(10)
2, 1160 mcasurea on tho velocity of light show tho following frequency distribution.
veloeity interval - frequency
in Km per aco.
209,601—700 1
701—710 3
711—720 5
721—730 18
731—=740 40
741750 08
751—1760 165
761—770 232
771—1780 242
781—700 . 180
791—800 . 105
801810 46
811—820 18
821—830 4
831—840 . 3
841—830 2
1160°
Fit a normal curve to tho above data. (18)
Test tho goodness of fit. (6]
Draw tho histogram and tho fitted curve on tho samo graph (10

3, (s) In a samplo of 1250 persons taken from country A, 735 persons wero found
to bo adult (ago 14 ycars and above). The number of adulta in a samplo of 1325
porsons taken from country B was found to be 860, Examino whether tho data
aro consistent with tho hypothesia that tho ‘proportion of adults is the samo in
tho two countrics, (6)

() ‘Tho averago incomo of carncra in a {own was obtained for tho years 1060
and 1955 on the basis of the carninga of 1610 and 1423 persons respectively, The
averagos and the standard doviations of income for tho two yeara aro given below,
‘Toat whothar tho two avorages are significantly different from each other ot §
percont and 1 porcont levels of eiguificanco.

. A ‘averago  ° sldndard
year 8izo of incomo  deviation of

samplo {Ra.) incorae (Rs.)
1060 1610 251 . 182
1056 1423 260" 204

(0]

(¢) Tho following tablo givos the distribution of 6800 males according to tho eolour
of oye and hair.



Eyo colour oir colour

Foir Brown Bloack Red Total
Bluo 1768 807 189 47 2811
Grey or Green 040 1387 740 53 3132
Brown 116 438 288 16 867

Examino whether thero is any association between hair colour and eyo colour. (12)

4. Sclect any five of tho following items and stato for each (1) nomo of tho publication
containing the information, (2) tho namo of the publishing authority and (3)
whether tho publication is issued weekly, monthly, annually etc.

(Your aro not required to compilo tho actual information).

(a) Tho valuo of electric machinery, apparatus and anliunces imported from
tho United Kingdom in September 1060,

(6) Tho index number of wholesalo prico for cercals in August 1080 (with base:
1952.53 =100).

{¢) Tho total number of man-doys lost during July 1960 in India by industrial
disputes,

(d) Theo total numbor of persons employed in tho iron and steel industry of India
in 1957,

{¢) Tho national incomo of India for 1058-59. .

(/) The index of industrial production in India for Juno 1960,

{g) Consumer price index number of working class at Delhi for July 1960.

{A) Valuo of tho total productive capital employed in the cotton textilo industry
of India in 1957, ’ (20)

. PART lC'—SEC"ON I
Time: 4 Hours Full Marks: 100

(a) Figurcsin tho margin indicato full marks for cach question.
{b) Uso of calculating machines is permitted.
1. Either,
Tho table below givos tho production of coal in million tons in India for tho years
1950-51 to 1959-60. Fit n third degroo polynomial to thoe data and plot tho
observed and oxpected values on a graph. Extrapolate tho value for 1960-01.

production of production of
year coal (in year conl (in

million tons) million tons)
1950-51 32.3 1055-56 38.4
1951-52 35.0 1056-57 40.3
1952-53 30.0 1057-568 44.1
1053-54 35.0 1058-59 46.0
1054-55 37.4 1959-60 47.8

(20)
10



Or,

(a) Population of a country hns increased from 301.8 millions in 1051 to 430.8
millions in 1061,  Assuming that the growth of population has followed tho
compound intercat law, find tho annual rate of growth and estimate the popula.
tion for tho two ycars 1052 and 1960 (10)

(b) Using Barlow s Tables preparo a tablo of tho fourth root of n, for n=1, 2,
vy 9, 10, Tho tabulated volues should bo correct to four pluces of decironl (No
marks will be given unless tho mcthod of computation is fully deseribed). (10)

2, Evaluato to threo places of decimals:

- 1 2242 1 [ 6x3410x34-3x
¢ '+7.(—4)+,Tz(T

+_1_ 3x714 102341723 —15z
n 384

+_l 7029477057 4148225 —102022— 0450 +
ni 92160

for 2=1.64485303 and n=100, 150, 200, 230. (Special credit will bo given to
initial planning of computations and detcrmination of eccuracy noeded in
intermediato stops). (20

3. Data given in tho table below represent percentago moisturo absorbed by different
wator ropollent cottons tested by threo laundrios (Ly, Li, Ly) under three di(fo;cnt
test conditons (71, T3, Ts), each tost run in duplicats. ’

Analyso tho variance into tho following components (i) between laundrics, (if)
botween tosts, (iii) interaction between laundrica and tests and (iv) ervor; test
tho significance of first threo components, (25)

Percont moisture absorbed

Laundry
L, L, Ly

Test

Ty 7.20 9.60 2.40 2.4 2.19 2.69
T, 170 11.79 7.76 7.76 4.02 1.86
Ty 15.12  14.38 6.137 6.89 5.34 4.88

'

4. Either, .

You aro given below an extract from a computer’s worksheet, Scrutinize the
computations and indicato your method of serutiny, Correct tho mistakes, if any.
Calculate tho multiple correlation cocfiicient of ¥ on X, and X3 and test its signis
ficanco,

1



Variobles

Squares and cross products

X X Y X p.¢% ¢ Xy X XY 2
220 ] 3.6 48,400 1,080 770.0 81 31.5 12,25
325 16 7.2 105,625 5,200 2340.0 256 115.2  51.84
620 8 9.0 270,400 4,160 4680.0 64 72.0 81,00 °
400 13 4.2 160,000 5,200 1680.0 169 54.6 17.04
285 18 16.9 81,223 5,130 4816.5 324 304.2 285.67
207 14 8.7 88,209 4,188 2880.9 100 135.8  94.00
307 11 5.2 04,249 3,377 1506.4 121 57.2 27.04
215 8 6.6 46,225 1,720 1397.5 64 52.0 42.25
220 1 8.3 48,400 220 1826.0 1 8.3 68.89
255 9 10.0 65,025 2,205 2650.0 81 90.0 100.00
225 3. 5.2 50,625 875 1170.0 L] 15.6  27.04
400 8 14.0 60,000 3,200 5840.0 64 116.8 213.16
135 3 5.1 18,225 405 688.5 0 15.3 26.01
148 7 4.0 21,004 1,036 592.0 49 28.0 16.00
360 4 6.2 129,300 1,440  2232.Q 16 24.8 38,44

(26)

Or,

Tablo below gives tho estimated valuo (in dollars) of land per acro (X)), the percent
of land in harvested crops (X3) and the crop yield (in bushels) (Xj) of 15 U.S.

countrics.

Computo the cocflicients of partial corrclation ry3.5 8nd ry3.5 and test their

significance. (25)

X X, X, X, X, X
40 52 32 27 54 29
26 43 28 35 59 33
45 51 35 40 82 37

. 49 69 3t . 42 57 40
59 60 41 39 ~ 60 a3
45 70 36 30 50 28
48 72 38 33 61 29
31 53 32

5. Using tables of ordinates and arcas of the Normal Curve, evaluate the following:

1 —$(0.23)2
@ ohr |

(%) tho area under tho Normal curvo with mean 0.375 and standard deviation
0,008 between tho ordinates at 0,305 and 0,380,

12

(10)



. PART 1C—SECTION IT -

Tirae: 4 Hours

Full marks: 100

(a) Figurcs in tho margin indicato full'morks for cach queation,
(b} Uso of caleulating machines is pormitted.

The following table givea tho value of a function y =/(z) for z=40 10 45 at intervals

J(z)

73.2304
73.3107.
73.3004
73.4800
73,5699
73.6307

Find tho valuo of y, when (i) z=40.86, (ii) =42.8 by using suitable intorpolation

1. Either,

of 1.
z
40
41
42
43
44

A 45
formulao.
Or,

(10)

Using tho following tablo of valucs of F(z), find tho value of z for which F(z}=0.64:

E

coooooe
oo ®
QO 1 DOV e LD

.

F(z)

0.61914
0.62705
0.83459
0.64203 .
0.64938
0.65663
0.60378

{10)

2, Eleetricity generated (million Kwh) in the Indian Union by montha froro January
1936 to December 1059 are given bolow: .

- 1958
January 575
February 750
March 800
April . 781
May 8268
June \ 798

_ July 708
August 705
September 813
October 824
November 811
December 881

1057

869
81
805
001
932
808
028
923
926
918
930
059

1058

974

020

969
1004
1040
1014
1057
1041
1053
1073
1050
ms3

Calculato indiccs of soasonal variation

- 13

1059

1156
1112
1171
162
1242
1202
1250
1244
1237
1267
1235
1301

(20)



3. A manurial trinl was conducted with six manures (4, B, C, D, E and F) in fivo
randomised blocks of 6 plota each. Tho layout and the yiclds per plot are given
below:

Block 1 Block2 Block3 Block 4 Block 5

D-38 c-36 D-35  F-40 A-40
E-37 F-23 c-46 B-50 D-45
D-25 E-49 F-38 A-40 B-21
F-38 B-30 A-40 E-40 c-37
A-32 D-31 B-36 C-36  E-35
c-35 A-42 E-371  D-32 F-35

Analyso tho data and tost whether the manures differ significantly from one another
in yiclding capacity.

26)
4. midpoint of frequency (f)
clasa (x)
1 1
2 7
3 . 37
4 144
8 245
[} 410
7 420
8 400
9 365
10 145
11 76
12 26
13 12
14 5
15 k]

You aro given !.ho following statistica based on tho frequency table above:
Sfx = 16802
T2 = 131750
Ifry = 1100336
Ifrt = 0715634

{a) You aro asked to fit a Pearsonian Typo VII curvo to tho above distribution.
Evaluate tho constants of the curve. (13)

(b) Find tho ordinates of this curvo at least at five suitablo points and plot the
curve and the histogram on tho samo graph, (12)
(c) On tho bagis of tho values of 8; and B2 cocflicients that you have computed,
do you think that the Pearsonian typo chosen has been appropriate? (5)
6. Find out any fivo of tho following from tho published sources and indicato in cach
casgo tho sourco or sources used, (15)
(/) Valuo of Central Government contracts placed in Indin and outside Indis
for any fivoe ycnrs between 1050 and 1059,
(i) Quantity and valuo of importa into and oxports out of India for any 3 yeart
botween 1040-50 and 1953.64 for (a) pencils and (b) fountain pens,

I ]



(1) Quantity of production of coal in 1038 and 1050 in tho states of Assam,
Andhra, Madhya Pradosh and Orissa.

(iv) Passengor-kilomoter borno by Civil Aviation from 1035 to 1959 in Japan,
Phillippinos, Thailand and U.K.

(v) Indin's Forcign Exchango Reservea at tho end of the years from 1955 to 1059.

(vi) Number of applications for patents in India for the years 1951 to (935 for
(a) calculating, counting and cash-registering apparatus and (b) motor cars.

PART 2A—SECTION 1
Time: 6 Hours . Full Marks: 100

(a) Attempt any thres questions.
(b) All questions carry equal marks.

1. Tho following tablo givea tho summary of measurements taken on two groups .
of school children in tho primary etage. Calculato the generalised distanco (D?)
between tho two groups.

Mean
Charactera Group A Gourp B Pooled Pooled correlations
n=560 n=50 S.D. Xy Xy X X4
X, staturo 1135.61 1181.20 56.44 X 8282 ,7337 .8053
© (mm) :
X, weight 175.71 102,79 23,40 X .8307  .6028
(heetagram) .
X, Girthof 548.43 561.21 20.83 X 53601
thorex {mm)
X, lengthof 210,06 218.21 18,01 X
huwmerus (mm)

[

. Tho following tablo gives 18 acts of averago values of land cultivated in acres (X3),
lond owned in acroa (X,), aizo of family (X,) and number of plough cattlo (X).

Obtain tho regreesion of Xy, on X3, Xy and X,. Compute the multiple correlation
cocflicient Ry.234 ond the partial correlation coeflicient #y2.54 end test for their
significanco,

15



Serial No. X, X, X X,
1 3.44 2.33 5.13 1.81
2 027 3.30 5.70 2.00
a 5.07 414 0.14 2.30
4 5.80 5.28 0.84 2.50
5 0.54 6.6 6.83 2,760
6 © o 7.28 7.06 3.04
7 8.33 8.20 7.58 3.34
8 8.68 9.6 1.31 3.00
9 0.87 10.12 8.7 3.78
10 10.70 11.35 8.01 4.2
n 11.99 13.34 8.12 3.2
12 12.33 14.26" D.24 4.1
13 14.45 . 15.64 9.08 4.36
1 13.05 - 17.24 8.47 4.00
15 15.87 18.86 9.04 5.20
16 17.29 19.09 10.20 5.70
" 17.67 20.69 10.37 6.76
18 0.6 204 13.61 5.87

3. Tho tablo on pago 17 gives tho total facial length (TFL) and tho upper facial
length (UFL) in millimetres of 150 individuals.

" (a) Propare a bivariatoe frequency tablo using o class interval of 4 mm for TFL

and 3 mm for UFL.

(%) Test the lincarity of regression of TFL-on UFL.

4. Draw 50 mndom samplea cach of sizo threo (with replacement) fmm t)e individuals

whoso TFL and UFL meuummcnu aro gwon in Q.3.

For each sarople of sizo threo computo tho mngn Ry of TFL and tho range Ry of
! puto the rnua :=R,/R,

"UFL ond

Proparo the frequency dulnbuuon of z in about oxght olasscs of cqual width,

Computa the mean and the standard doviation of this distribution of z.

16°
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'TABLE RELATING TO Q.3,

sL

No.

TFL

125
107
n2
118
108
117
100
114
115
102

108
107
125
115
116

17

UFL

TFL

108



COMPUTER S CERTIFICATE EXAMINATION, SEPTEMBER 1901

PART }A—SECTION 1
Time: 3 Hours Full marka: 109

{a) Figurs in tho margin indicato full marks for each question.
(b) Uso of calculating machincs ia not permitted.

1. In tho third and fourth rounds of the Indian National Sample Survey, tho follaw.
ing estimatos of consumer expenditure for the urban arcas of India wero obtained.

The por capita expenditure on food grains was Ra. 6.86 per yaonth in tho third
round and Rs. 6.14 por month in tho fourth round. Tho corresponding expen.
ditures on milk and milk products were Ra. 3.00 in tho third round and Rs. 2.46
in tho fourth round, the exponditures on other food items (other than food grains
and milk and milk products) being Rs, 8.52 in the third round and Rs. 6.29 in
tho fourth round. In the third round the per capita expenditure per month on
clothing was Rs. 1.48 and on the remaining non-food items Ra. 14.81. In the
fourth round the corresponding figures of expendituro on clothing and remaining
non-food items wero respectively Rs. 2.44 and Rs. 12,47,

Prescat the above details in a neat tabular form with suitablo headings. bringing
out the comparison between tho third and fourth rounds. The tablo should alse
show separately the expoenditures incurred on (i) food iterns, (i7) non-food items
and (iis) all items. For cach item exprces the expenditure in the fourth round
88 a porcontage of tho corresponding expendituro in the third round. {15)
2. Either, -
The following table shows tho percentago distribution of population by age-group
X sex classifications for urban India during the third, fourth, fifth and sixth rounds
of the National Samplo Survey.
(a) Copy tho table after correcting sll the mistakea that you can detect.  (20)
(b) Give a blank lay-out for a diffcrent way of tebular presentation of the same

data. (10)
~PERCENT DISTRIBUTION OF POPULATION IN AGE OROUPS DY GEX: ALL-INDIA
NSS round
8go group - osex
(years) 3rd 4th Oth th
O] 2 (] O ]
1. 0—14 male 39.99 4.117 1.30 40.7
2. ” female 38.29 30.01 40.20 40.56
3. “w total 39.16 40.54 40.76 40.68
4. 15—4¢ malo 44.92 3.87 44.50 44.80
6. " femalo 44.86 44.40 4.508 44.65
6. " total 4.90 44.13 45.12 44.72
7. 45—64 malo 12.40 1.240  119.5 12.09
8. " femalo 13.59 12,82 11.60 12.02
0. ” total 120.8 12,06 11.83 12.05
10. 85 and above - male 2.09 2.47 2.15 2.33
11, " femalo 3.20 2.87 2.43 22:/
12 » total 2.06 .67 2.29 2.55
13. alleges male 100.00 100.00 100.00 100.00
14. ?.c fomale 100.00 100.00 100.00 100.00
18. » tot) . 100.00 100,00 100.00 100.00




Or,

Tho follwoing table gives production of milk and milk products (in lakh mds.)
in different states of India in 1950. Correct obvious mistakes and supply the
missing figures and then present the data in a suitablo tabular form, arranging

tho states under cach part alphabetically. (30)
Tablo showing tho production of milk, gheo and butter
(in lakhs mda.) in difforent states in India in 1038,
3 & 2
. 2 g <n g X £ :’é

Pos gy 2L 5y il

CON T - T R S T 1

2 & T&% S 3 & w0 8 2 Sda

1. Andhra A 11.14 218.80 113333 7.97 331.27 0.13 339.37

Pradesh :

2. Bihar A 2276.61 200.92 1.85 8.95 479.38 1.30 480.63

3. Assam A 20.30 . 1.28 0.43  33.41 0.10 1133.904

4.\W.DBengal A 140.85 16.05 21.99 0.45 178.89 49 179.83

5.M.Blarat B 80.68 81.32 3.57 834 105.57 0.05 180.48

. 0. Uttar pradesh A 434,01 772,46 15.68 oo 122215 3.00 .

7. Orissa A 71.87 19.81 2.24 1.99 100.02 nil 102.01

8. Punjab A 159,30 279.74 5.18 9.68 0.15 463.05
9. Total of

Part A states 1226.17 1613.62 40.85 50.78 2789.34 14.23 2854.35
10. Total of

Part B states  323.43 326.14 o 25.83 1708.15 1.60 735.64

11. Hyderaad B 5l.24 91.65 . 5.61 150.88 - .

12. Rajasthan B 1.9151 153.17 47.02 18.38 301.70 1.48 409.56

13, Grand total 1549.60 1839.76 1_08.13 76.61 3497.49 3589.99

3, Comploto the calculations in tho following table and copy it. (25)

T J zf z1 zf z+1  (z+1) . (z+1)2f
-2.8 8
-1.8 [
-1.2 17
-0.7 20
-0.1 24

0.3 19

0.9 14

1.4 8

2.6 5

4.0 3
Total




Time: 8 Hours

4, Tho following aro the measurements of height in inches (h) weight in 1bs () and
chest expansion in inches (¢) of somo students in a college.

(a) Find tho averago chost oxpansion of tho lidates whoso woight ranges
from 121 lba, to 130 1bs. and whosgo hoight rangos from G1* ta 64°. (t0)

{b) Find tho averago weight of candidates whoss chest expanaion is 8 inches
and whose height ranges from 59° ta 64°, (10)

(¢) Tho numbor of students whose height rangea from 687 to 62” and tho chest
expansion ranges from 27 to 37 and whogo weight is 120 1bs, (10)

V. K. Rao: h6l, w128, cl, M. A. Khadar: w120, hi0, ¢4, M. M, Sheriff: ¢2, hi8,
w120, M. B, Iyer: wl34, ¢3, h62, M, L. Sharma: h64, ¢2, w123, U. M. Ghokac;
3, wll2, h6o, K. Swaminathan: h6l, w128, ¢3, N. Basappa: h39, ¢2, wll8,
V. K. Kurian: w132, cl, h83, M. K. B. Menon: w136, h65, ¢2, Alfred Joseph: ¢3,
h60, w16, A. M. Hilton: ¢2, w122, h59, Syed Ali: hol, w119, 02, J. P. Brivaslava:
h62, ¢2, wi23, N. K. Bhatia w131, ¢3, h63, D. M, Swarup: ¢2, h66, w127, V. K.
Desikar: 160, ¢3, w119, Patrlo Jonos: w115, hi9, o1, A. Bl. Sarkor: c4, w21, L6l
H. N. Bando: h63, ¢2, w132, M.V, Murthy: w120, h60, ¢3, S. B. Nandi: w124, c3,
hé4, Bashir Ali: h66, w130, ¢3, Phakir Raji: ¢3, w128, h56, Prasad Rai: hi0, c2,
w126, Chang Kui Young: h63, wil7, ¢3, V. Dalpat: w131, 2, h61, Uma Shankar:
3, w120, h00, G. N, Pathak: w127, h02, ¢3, V. C. Williams: h57, w117, ¢2, G. D,
Sonl: ¢2, ho4, wi3l, A, M, Ghosh: c4, wl2o, h03, V. P, Raa: h6l, w120, ¢3.

PART 1A—SECTION II
Full marks: 100

(a) Figures in the margin indicate full marks for cach question.
(5) Use of calculating machines ia not permitted.

. {a) Find by contracted method of multiplication
0.706398 x 6.01028
‘corroct to fivo decimal places. (10)

(b) Evaluato the following:

it :
) 5/%'_9.7_ (i) (2.307008 (23,0711 . (15)

2. Either,

Obtain the roots of tho quadratio
22 — 4,231z 4+ 2=0

correct to 6 decimal places. o 12)
Or,
Find, correct to 5 places of decimals, tho valuo of
10 1 1 7 12
5[:T+3xss +5x3°+1_x31+""] 135 a2

20



3. Tho following aro 24 temperature readings in degrees centigrade.

33 31 a0 26 27 28 27 27

25 27 30 - 32 33 31 20 27

27 28 28 27 28 32 34 20
(a) Find tho mean and tho standurd devistion of theso obscrvations, (12)
(b) If six moro observations aro available, namely,

32, 24, 30, 217, 34, 28

what will bo tho modified valuca of tho mean and the stondard deviationt  (8)
{c) Culeulate also the standard error of tho mean of all the thirty obscrvations, (5)

4. Tho following tablo gives tho ycarly average fertiliser prices in Englond and Walcs
during the yoars 1038 and 1040:

prico per ton

fortiliser weighta
1038 1046
£ 6h £ 6h
ground rock pliosphate & 2 19 4 7
nitro chalk 8 7 U1 9 15
sodium nitrete (] 1] 13 10 10
ammonjum nitrato 33 1 12 9 19
super phospliate 36 3 2 4 10
basioc slag 12 1 16 2 3
100 )
Caleulato an index number of fertiliser prices for tho ycor 1040 taking 1938 as
tho baso and using the weighted arithmetic mean of prico relatives. (16)
8. The followi;g tablo gives tho cosinca of varigus anglea expressed in radians.
Anglo in radians 0.8727  0.8901 0.0078
Cosino 0.6428 0.6203 0.6157
By interpolation estimato (a) the cosine of 0.9000 radians, (b) tho angle in radians
whoso coisno is 0.0400. (12)
[1}

. Tho following table givea the values of paid-up capital of joint stock companica
in India. Dlot tho data on a graph and draw a amooth free-hand curve through
tho plotted points. From the smooth curvo find the figures for tho year 1068, (10)

Year Paid-up capital
(in crores of rupees)

1051 765
1952 850

. 1053 808
1054 945
1953 070
1950 1024
1057 1078
1058 .
1050 1276



PART 1B—SECTION I i
Time: 3 1lours Full marks: 100

(a) Figuresin the margin indicate full marks for each question,
(8) Use of calculating machines ia permitted.

1. Given bolow is tho frequency distribution for tho tmmz.pnr(‘nciu of red blood cclls
taken from a paticnt suffering from primary anacmia,

clasa rango for frequoncy \
transperancy

e

I

&
-

1.6—2.5 15
2.6-3.5 18
3. .5 35
4.6—5.5 50
5.0—6.5 41
6.6—7.5 29
7.6-8.5 18
8.6—9.5 [

214

Caloutta tho standard doviation and the coeflicients, 8, and 8; , from the abovo
data. (33)

2. Either

Given below are the prices (po) of food itoms prevailing during the beso period
(Auguat, 1939) the expenditures (pogo) incurred on them during tho samo baso
period and the prices (py) of the food items for tho period, September 1944,

prico per unit price per unit expenditvre
food items during August during incured in August
1939 (po) September 1039 on the items
1944 (py) (Pefo) (weights)

corcals 6.00 7.50 24.25
pulaes 0.48 0.50 5.32
fish 1.60 2.00 16.25
meat 1.75 2.50 8.62
leafy vogetables 0.62 1.00 12.92
othor vegetables 0.50 0.40 10.65
rofroshmonts 0.95 1.12 3.65
milk 0.65 0.75 9.25
othor food articles 0.02 0.73 5.24

From tho data given abovo compute the overall index number of prices in respeet
of food itoma for Septomber 1944 with referenco to Auguat 1039 pa tho base, (15)

22



Or,

Caleutta tho cocflicient of correlation between X and ¥ on thio basis of the following

poirs of observations,

(15)
X Y
t 18 16.72
112 14.06
04 14.09
132 13.12
90 18.42
129 17.12
134 14.20
09 16.10
128 15.568
140 14.79
94 17.84
119 16.80
128 10.84
104 17.36
3. Performanco tests of an automobilo made under ideal conditions resulied in tho
following data on tho rolationship between gasolino ¢ ption ond specd:
z y
Spoed of automobile Average number of
(miles per hour) milea per gallon
20 21.7
30 . 10.9
40 18.0
50 16.0
60 13.8
70 11.4
80 8.2

Fit a sccond degroo porabola to the above data using speed figures (z) as tho

independent varioble.

(26)

4. Acomparative feeding trial with threo treatments 4, B ond C yiclded tho following
results. Carry out tho appropriato analysis of varianco and co-varianco to test

for the difforonce botween the treatments. (25)
A B (o}
replications  initial final initial final initial final
wt. wt. wi, wt. wi. wi,
1 30 105 20 104 390 203
2 21 177 24 204 34 100
3 21 180 20 200 32 221
4 33 200 35 201 35 173
] 27 107 25 185 32 185
0 24 170 20 187 38 225
7 20 150 20 101 30 100
8 20 180 31 200 20 201

23



PART 1B—SECTION II
Time: 3 hours Full marks : 100

(a) Figures in the margin indicate full morks for each question.
{b) Uso of calculating mochincs is permitted.

. Tho frequeney distribution of heights of a number of studenta ia given below:

height in centimeters number

{midpoint of clasa of
interval) students

154.6 4

167.5 8

160.5 28

163.5 53

160.5 - 89

169.5 148

172.6 188

175.5 181

178.5 125

181.6 92

184.5 . 60

187.5 22

100.5 4

103.5 1

106.5 <1

Fit a normal curve to tho dato and test the goodncss of fit, Draw tho histogram
and tho fitted curve on the samo graph. (35

2, Given below are tabulated values of the function j=f(z,y). Find by lincar
interpolation, the valucs of

](21:3. 43.1) and f(27.2, 45.6) (135)
v z
20 24 28
N 40 1.0000 0.9088 0.9920
42 1.0332 1.0251 1.0174
. i 44 1.0508 1.0508 1.0422
- 40 1.0859 1.0759 1.0663

3, («) A random samplo of 1000 farms in & cortain year gives an averages yield of
wheat of 2,000 iba. por acre, and a standard doviation of 102 lbs. A random
aamplo of 1000 farma in the following year gives an averngo yicld of 2100 Ibs.
por acro, and a standard doviation of 224 1ba. Show that these data aro consistent
with the hypothesia that tho averago yicld in tho country as a wholo had not varied
during tho two yeors, ’ (10}

24 .



(8) From a rand plo of 1825 p in a town, the proportion of earnors
was found to bo 45.23 porcent in 1955. In 1960, another random sample of 2015
persons taken from the same town showed tho proportion of carners to bo 44.88.
Test whothor the proportion of earners hos changed significantly between the
two years. (10)

(¢) In a school final inotion 5282 didatcs apeard from the citics, 3826
candidates from tho towns and 4075 candidates from tho villoges. The resulta
for theso candidates are given below. Examino whether there is any sssocation
betwoen tho results in the examination and tho placo of residence of the candi-
dates. (20)

pumber of students

place of resid. - -
poassed in failed total
lst div. 2nd div. 3rd div.
citiea 763 . 1025 836 2058 5282
towns 426 . 1032 845 1723 3828
- villagea 352 622 9 ° 2582 4675
total 1540 2079 2000 6963 13782

. Soloct any tiro of the following items and state for cach
(i) the namo of the publication containing tho information
(¥5) the name of tho publiahin'g authority, end
(¥is) whether tho publication ia iu;xcd weekly, monthly, annually ete.
[You are not required to compile tho actual information]. (10)
{a) The national incomo of India in 1057-58.
%) 'i’hs total yiold of wheat in India in 1950-60.
(¢) The volume of production of Iron in India in July 1060.

(d) The general index of industrial production (base: 1051=100) of India in
August 1900, .

(¢) The total numbor of man-days lost by industrial disputo in manufacturing
industries of India in Juno 1960,

(/) Tho index numbor gl‘ agricultural production for rico in India in 195060,

28



PART 1C—SECTION 1
Tirae: 4 Houra Full marks: 100
(s) Figurcs in tho margin indicato full marka for cach question.
(4) Uso of calculating machinca ia permitted. :

1. "An sgenoy wantod to determine whother five mokes of automobiles would average
the samo number of miles per gallon of potrol. A random eumplo of two cars
of oach mako was takon from coch of threo citics ond cach car had 8 test run with
1 gallon of petrol, Tho table bolow records the number of miles travelled.

cities
mokes
X Y ¥4

A 20.3 10.8 21.6 2.4 10.8 18.6
B 10.8 18.8 20.1 10.0 19.8 18.3
C 2,21 23.0 20.1 21.0 22.3 22.0
D 17.8 18.3 19.5 10,2 10.4 18.5
E 23.6 248 17.8 18.3 22.1 24

" Perform tho naslysis of varianco and test the significance of the following com-
pononta: (f) botwcon citics, (i) botween makes, (iii) interaction: cities X mokes.

[

. Tho following statisticsa wero derived from data collected on 223 collego studenta
to study the relation between instruction in e, course in college biology and the
student’s bolief in tho eficacy of cortain home remedics. The criterion was X,
the score in a psychological test designed to measuro thoe student’s degree of belief

in tho rernedios and tho indepondent variates X;, X3 wero tho student’s scores
in two teats on biology.

x, . X X,
mean 8coro 32.08 22,52 80,54
standard doviation of
acorca 4.80 6.60 23.78
zpro.order corrolations
rg = 0.514 . ria = 0,452

roa = 0.631
Sot up the multiplo regression cquation for predioting X, from X;, X; and
teat the significance of tha partial regression cocflicients appearing in this equation.
(2%)
8. Either,

The table below gives tho numbor of roceipicnts of scholarships, stipends, free

studentships and other financial assistenco in en Indian Stato during 1049-50
o 1058-50.

28,



Fit a third degroo polynomial and from it estimato tho number of reccipients of
financial nsaistanco in 1959-00. (20)

Year 1949-50 1050-51 105162 1052-53 1053-54 1054-55 1053-56 1056-57 1057-58 1958.50

numrbor
[}
studenta 15.5 18.2 18.8 17.1 21.8 29.0 34.0 V5.2 4.1 03.9
(in 000}

Or,

{a) Solvo graphically (to two places of docimals) the equation

m - 122 (10)
T—¢m T

(b) Computoe (correct to 4 decimal placos) the individual terms

ne, p* ¢"°Zin tho biomial expansion of (p+g¢)" with (10}
n=8, p=0.457, g=1-p=0.543,
4. Tho following ﬁble gives tho quantity of potroloum produced in U.8.A. during
ecight consocutivo years. '

Petroloum production In TSA
(millions of barrels)

year (z) production (y)
1922 ’ 558
1923 732
1924 4
1026 764
1926 m

- 1027 001
1028 002
1029 1007

(a) Fit an oquation of tho typo y=AD¥ (lincar in log y and &).

" () Represent graphically tho actun! production figurcs and the lino of trend
o8 dotermined by tho fitted ourvo,

(¢) Estimate tho production in tho year 1030. (25)
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Timo: ¢ Hours

PART 1C—SECTION II

Full marks: 100

(a) Figures in the margin indicato full marks for each queation,
. (b) Uso of calculating machincs is permitted,

1. Quantities of consumption of nows prints in thousands of ghort tons, by publishors
in U.S.A, is given below by months from 1945 to 1046:

1045

Year

Month

January

February

March

April

May

Juno

July

August

Septombor
- Octobor

November

Dcember

183
175
203
203
200

181 -

178
203
213
237
236

1940

225 ., .

221
223
268
259
262
269
243
267
260
292
2902
205

1547

206
258
302
208
303
293
204
281

. 300
- 330

338
322

1048

203
207
338

1343

340
327
393
314
337

382°

© 304

304

1049

333
300
367

360.

392
350
313
38
3566
399
379
373

Calculate indices of scasonal variation by tho link-relative method.

(30)

2. An exporiment was conducted in a Latin Square arrangement to compare the
effect of 6 differont manures (4, B, C, D, E and F) on yield-rate. Tho layout
of the oxperiment and yiolds aro given below:

B
116

E
18
D
103
c
u
F
105

A
73

115

C
121

A
83
F
108
B
D
09

E
107

A
a3

F
99

c
108
E
106
B
115
D

06

F
133
Cc
130
E
121
D
100

A
5

‘B

123

1

D
98

S B
a3

A

86

F
112

E
110

Cc
105

E
1

—
™

4=

—_
-
s=

‘110

F

100 .

Preporo tho analysis of variance tablo and test for tho significance of tho differences

belweon manures.

28

(25)



3. For a cortain froquency distribution of the Pearsonian typo, mean=0, standard
variatione=1, 81 =1.50, By =6.25 and Ky {s positive, Find tho relative fro.
quoncios in tho following classes:

() 0t0.25 (i) -0.25100, (25)
{. Either,
Find the value of (8)
@, [ 8 84 78 0] 87 20 21
82 . 85 88 39 13 1
83 80 89 81 24 20
Or, )

Apply suitablo intorpolation formulas to caleulats tho expectation of lifo at ago
24 uwaing tho following duta:

ago ’ expectation
. . -y oflife
10 L .. 35.45
15 32.20
20 29.08
26 ' 26.03
30 23.11
ki 20.41 (8)

5. Colloct figures from published official atatistics on any thres of the following aubjects
and present them neatly in tabular form and indicsto the sourco or sources in
cach ecaso: ' (12)

'(n) production of electric lamps (all l'<i'nds) in India for any ten consecutive yoars,
" (b) production of crudo stool during any fhres consccutive years in Australia,

Cannda, Japan and India. |
(¢} rovonuo rocoipts of the Central Government by months for all tho months

of r any rocent yoar. el
(d) pricos of Gold-aovcmig;: in Bombay for any flre consceutivo years.

(¢) numbor of (f) registered medical practitioners and (i5) nursea in India for
any consocutive fivo years.
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PAPER 2A—SECTION I

Time: 6 Hours Full roarks: 100

(a) A;.wmpz any four questions.
(8) All questiona carry equal marks.
(¢) Use of caloulating machines is permitted.

. Monthly expendituro figurs in rupoea rolating to middlo-class familics in a eity
woro reported in the followmg mnnncr

‘The averagea for 23 one- membcr rumhcs wero: food: 32.25 rem. md tax: 22,12
olothing: 93.75 fuol and light: 8.0 othor items: 25.52. For the monthly expen-
ditures por family, for 48 familioa cach of sizo 2, the ocorresponding figures wero
54.12, 38.25,174.72, 18.63 and 40.13, whilo 52 familics cach having 3 members
showed por capita oxpenditurs: food: 20.687, rent: 15.12, tax: 15.12, clothing
80.50, fuol and light: 8.37, other: 28.82, Tho por capita expenditures under tho
fivo item groupa bascd on 59 familios each of size 4 and 82 families of size 8 and
abovo (involving 564 members), respectivoly wero 25,12, 12,30, 73.85, 7.62, 27.44
and 19.31, 9.607, 65.73, 0.80, 25.32,

() Sorutinizo tho dota and roctify obvious mistakes.
(i) Prosent the Information (after scrutiny and rectification) neatly in a table,

(i5) In a suitable graphical form presont the diffcrent per capite expenditures,
for onch family sizo aa woll aa for sll family eizes.

. A partioular moving nverago modol is defined by

yr=2+ } 21 .
whero tho z & aro independent normal variates with zero mean and unit standard

doviation.

By solocting suitable sota of valuos of z from a Tablo of Random Normal Doviates,
construct two different acries of y, for valuea of ¢=1, 2, 3, .. 30.

For eash sorios, caloulate tho first order and sceond order sorial correlation coeffi-
oclents (i.e, tho corrclation botween gy and yys and the corrolation botween
4 8ad yrah

The arithrnotio means and disporsion matrix of four variables X;, Xy, X, and
X, bosed on a samplo of sizo n=50 are given bolow:
X1 X3 Xy Xa
mcans 142.64 433.12 131,09 872,07
‘variancea and coverainces
X1 15.12 23.78 1.07 1.00
X 54.78 3.36 3.61
X, . 18.32 21.21
X 60.50
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(5) Obtain tho regression of Xy on X1, Xy0nd X
(i) Computo tho multiple correlntion cocflicient Ry.29¢
(iii) Computo tho partial correlation cocflicient #y2.5:
(iv) Test for tho significance of the above two corrolation cocﬂ‘ﬁcicnla.'

. From appropriate statistical publications, compilo a tablo of wholesalo prices of
as many of tho following commoditics ss possible, for January 1050 and January
1000, for tho United Kingdom,

Commoditice

bacon and pork hides palm kornols  iron scrap wool yarn
Beof rubber soybcans iron oro rayon yarn
Butter Jumber lard * pigiron cotton yarn
Wheat wood pulp tallow steel cotton fabrio
Wheat flour hemp coconut oil tin burlup
Rico wool groundnut oil aluminium
maizo juto olivo oil lead
Coffeo cotton palm oil zino
cocoa flax crudo petroloum njckel
tea copra conl coppor
sugar groundnuts  potroloumn- nowsprint,

- producta

Using tho data so compiled, obtain on indox number of wholesale prices for the.
month January 1060 with Junuary 1939 as buso using

(a) the arithmotic mean .

(b) the geometric moan of price relatives,
. Tho table bolow gives tho means and corrocted swms of squarcs and products of
two varisbles z and y, for throo groups of individuals.

mesn corrected sum of
group sample sizo

z 9 . q prod of 8q |

of z zandy ofy
1 70 27.562 80.63 03.85 53.2 383.62
2 80 ~ 27.01 81.21 136.72 73.12 130.53
3 120 20.72 80.42 380.26 123.05 504.76

Examine:

(i) tho lincarity of regrossion of y on z in cach of the threo groups, '

(ii) whothor tho lincar regrossion equations of y on » for thr threo groups aro
identical, .

i) whother. the lincar. regression of y on z for tho three groups are parallel,
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PART 2A—SECTION It

Timo; 4 Xours Full marks: 100

(a) Answors to tho different groups aro to bo given in separate books.
(b) All questions carry equal marks,
{c) Use of Calculating machines is permitted.

QGroup A
1. (a) Solvo tho following systom of equations by dotorminanta (12)
—z4+2y+ = 1 !

2~y+3z=10
2042y=—11

(b) By meana of & suitablo quadrature formuls, find the value of 7 l‘ro‘m tho
relation (13)

(use intervals of 0.1 for z).

2, A table of reciprocals 1)z is to bo constructed for suitablo values of z at equal
intervals in tho range z=1 to z=2. Lincar interpolation in the tables ehould
gives valuo of 1fz corroct to 7 places of decimals.
.

Detormino for what values of z you need tabulate tho function and to how many
places of decimals, (26)

Or,

It is roquired to tabulate the lativo binomial probability

E o pHl—p)
z=0 zl(n—2)!
for p=0.1,0.2, ..,0.8,0.0 r=1,2,..,nand n=2,3, ..,10, Proparo blank
computational forms for all tho stages of putation (with col headings and
noeessary instructions) romomboring that tho only computational aids available
aro hand-operated caleulating machinos and tablea of logerithms. Also preparo
o blank specimen of tho final tables. (25)

Qroup B

PX]

. Fit a third dogroo ourve to tho following data by the mothod of orthogonal poly-
nomials:
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Qnantity .

Year of meat
consumed
1020 1.5
1030 67.0
1931 64.0
1032 69.3
1033 70.4
1034 79.2
1033 72,0
1030 70.5
1037 68.6
1038 64.7
1030 63.0
1940 02.1
1941 60.2
1042 61.2
1043 65.8

Plot tho gmduated values,

4. ﬂ(u) A fortilizor exporiment involving 3 fertilizers N, P, K cach at 2 levels was
carricd out in a latin squaro arrangement. Tho layout and the yiclds are shown
bolow. Analyso tho data and write a short note on your findings. (13)

Yiold of wheat (in suitablo unit) in an 8x8 Latin squaro fertilizer

experiment

P N Xp? K NK 0 N\PK PX
18 12 18 15 11 1 19 18
N NK PK NPK P K NP 0
12 7 17 17 10 12 10 15
NK NP N r 0 NPK IrK K
10 17 10 18 [} Io 17 14
PK K NPK 0 N NP P XK
18 12 4 12 1 14 16 16
NP o NK N PK r K NKP
17 12 13 11 16 13 10 17
K PK 0 NP NPK N NK r
14 18 12 17 16 [ 8 20
NPK P K PK NP XK [ N
10 18 11 17 17 8 10 N
0 NPK P NK K PK N XD
17 2; 20 16 16 18 13 23
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(b) Tho following tablo gives tho link relatives for daily averago préﬂuction of

coment in USA, Calcutta tho seasonal indices: “ (12)
I )
Year : 'g-:'g BE B @ g 'g,, -g .
§g 46 g4 &5 FLEFTY FF B¥ 2a 3 E%
S48 =358 <7 R<3RAAS <5 4< 84 48 Az

1925 84 103 12t 129 109 102 08 105 100 07 83 76
1926 74 108 121 124 128 106 98 09 101 07 88 73
1927 77 09 140 127 115 107 93 103 99 905 87 80
1928 81 00 109 136 124 lo4 97 107 09 05 89 178
1920 81 06 106 142 114 107 100 107 96 04 87 77
1930 76 100 125 124 123 103 06 104 93 86 80 74
1931 78 99 125 141 121 104 95 907 07 86 78 71
1932 84 84 114 117 122 118 04 102 108 904 84 G4
1033 70 102 121 117 145 129 107 06 81 87 06 73
1934 107 122 114 129 126 107 69 00 101 84 83 74
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