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INDIAN STATISTICAL INSTITUTE
COMPUTER'S CERTIFICATE EXAMINATION, MARCIT 1937
Pant IA:SrcTiox 1 Bld

Jimo: 3 Hours Full Marka: 100

(a) Anawera to tho different groups are to be given in separato books.
(b) All questions carry cqual marks.
() Uno of calculating machines ia mot permitted.

Grovr A

1. Either, Tho following is an abatract of crop recorda for 10 grids ench of which
is 4 acros in nrea. Copy it out ncatly after carcfully scrutinising and correcting
ohvious mistakes.

Aren in acres under

Grid =
nb. jute aus aman  sugarcane fullow home-stead  total
1 2,13 0.17 0.23 0.08 — 1.39 4.00
3 0.93 1.11 0.00 — 1.66 —_ 4.00
3 0.55 0.32 0.15 2.27 0.80 —_ 4.00
4 1.23 0.18 0.27 0.88 1.34 — 4.00
5 0.40 0.82 0.45 0.901 1.1 0.18 4.00

- 6 2.11 117 0.00 0.72 —_ — 4.00
7 0.00 —_ 4.00 —_ —_ — 4.00
8 0.00 —_ 3.93 — 0.07 —_ 4.00
9 0.08 1.32 0.68 —_ — 1.02 4.00
10 4.00 - _ - —_ —_ 4.00

Total  111.50 5,00 07.1 4.86 5.35 3.49 40.00

Or, Scrutinizo the calculations in the following working sheet, correet mistakes,
il ony, work out tho last column and present the whole working sheet in o neat tabulur
form.

Caleulations of multipliers {working sheet)

. ol Col. (8)
Village* P: P L PR X
il nd, Py Dy AN L Col. (1) N P Col. (D
PR S 7 Pi conqy Col@ or bk CLO)
Col. (10)
m @ @ ) (6] {6) Y] (8) 9) (100 (1)
01 4 0262085 2431 3819.70 1.0071 3846.82  061.71 130 0.34

4

105 4 0362085 127 71717.24 1.0393 7T4535.73 18633.03 23 1.00
94 4 03062085 052 0834.13 1.0068 0901.00 2497.75 176

108 4 080302+ 3597  2741.30 1.0799  2060.33 740.08 175 0.35
Sl 2 .:835736—“0 128153, V1_1.0000 128153.11 28 a4
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2. Prosent tho data given below in a neat tabular fonn  with proper heading,
rpacing ete. .
“Tho ofticiul wholesalo prico index numnber (buso 1 yoar ended August 103y
= 100) romained almost stationary at 418.9 during the week ended 20th Octoher
1930 compared with 418.8 for tho provious week. Tho index waa down by 0.2 por.
cent when compared with the correrponding woek of last month but waa highor by
16.3 per cent than that of 8 yoar ago. Tho index of food orticles advanced further
by 0.5 por cont compared with 393.7 for tho provious week, by 3 pointa compared
to that for tho corresponding week lust month and 23 per cent moro compared 1o
lart year. The index for industrial raw materinl wos raised by 0.6 per cont to 505.6
compared to lnst wock duo to riee in prices of raw jute, groundnut and rapeseed,
‘Tho corrosponding index lnat year was 407.0 whoreas tho indox for the corresponding
week of Inat month was samo a8 in the current week. The indox of seni-manufactures
oclined by 0.5 pur cont as compared with 404.2 of the provious week. Tho index
during the corresponding weck of last month waa 407.7 and that for last year wos
332,2, Lower prices of rayon and silk brought down tho index for manulaciures
by 0.3 per cent compared with 390.0 for tho last weok and was less by 0.8 por cent
compared to last month but was § per cent more thun last year. The index nuinber
of miscollancous items was 581.9 compared to 418.8, 419.8 and 360.3 Jduring lm,
week and cormlmndnng week of laat month and last year roepectively.”

Grovr B

3. Either, (n) Complolo the following calculations i—

z ! Ir z-=5 J(x=5) S(z=5)2
7.0 2

6.5 4

8.0 6

5.5 8

5.0 10

4.5 8

4.0 8

3.5 4

3.0 2

Total

(h) Evaluate .
04 % (7.002—-3.457) 445
12.6 b
Or,
(a). Tabulato tho values of y from tho following relation ° _ S .
(y—4.5) = 0.8(x—2) for tho values of x=1,23and 4,
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%b) Comploto tho missing entrica in the following table and evaluato

Xa, Xb, X(ar4b2) and Zab

(a+b) (a=b) 2a 2% (a+b)2  fa=b)r 2Aa4b3)  4ab
13.2 5.8
6.5 5.7
0.3 3.9
10.0 8.0
4.1 -1.3
-5.3 3.1
Total

4. Tho following data relate to the amount (in lakhs of rupees) of cheques passed
through clearing houses at Calcutta on a weekly basis for the ycar 1940.

Weoks Amount Weceks Amount
1940 1940
. .
January 5 317 July 5 2081
12 3043 12 1729
19 3048 19 1628
26 2502 20 1237
“ebruary 2 3428 August 2 1038
9 2770 9 1734
16 2015 16 14
23 2158 23 1510
30 1401
March 1 2729
8 2502 September 6 2028
15 2308 13 1738
22 1760 20 1737
29 1747 27 1988
April 5 Octobor 4 2415
12 11 947
19 18 1642
26 20 2074
May 3 2507 . Novomber 1 1034
10 2087 8 1716
17 1919 15 2158
24 2250 2 1898
31 1707 20 1624
June 1 2309 " December 6 2465
14 1577 13 1964
21 1763 20 2177
28 N3l 27 1321

Arrango those amounts in nacending order of magnitude and find out the weck
in which the highest and loweat amounts sro recorded. Find the difforenco between
tho highest and tho lowost amounts, and nlso tho ratio of the lowest to tho highest
amounts. Find alag the ranka of tho last week in each of the 12 months,

3



Pant IA : Skction 11

Timo : 3 Hours Full Morka: 100

{a) Answera to tho different groups are to bo given in separato bonka.
(b) Figures in the margin indicato full marks, .
{r) Uso of culeuluting muchines is not permitied.
Grour A
1. (a) Draw tho lines
3y—x—-15 =0
y = 2z-38
and dy = =3+
anil catimnto tho arca contained within tho trianglo formed by theso threo lincs.
(L) Calculato thio values of y correaponding to tho values of z = —3, =2, —1.3,
=1, =05, 0, 0.5, 1, 1.5, 2 and 3, in tho cquation
y = bx342x-22

and draw a smooth curvo through the points corresponding to the abovo values of

z and y. 4 30)
2, Either, Culculato tho values of f, whero
1 = 99us —50u2(uv—3v2) + Bups —ut
foru =2, v=202],2223
u=3 v=2021] 2223 (20)

Or, The following tablo shows the distribution of 1000 workers according 1o
their daily carnings. Lot z indicato the daily earnings and y tho cumulative frequen-
cics, indicating the number of workors whoso earnings aro below specified levels.

Draw a curvo showing the number of workers earning daily below 5as., 100s.,
| T RPN 00 na.

Determino the values of x corresponding to the value of y = 236, 500 and 750,

daily carnings number of workers

(annar)

0— 3 [}

5—10 14

10—15 28

15—20 o4
2023 y 92
23—30 Hs

30—35 131

35—40 202

40—45 138

43—50 81

50—53 50

55—60 28

1000 (20)
L] - N



Grovr B

3. (a) Evaluate (i) log (2350)t1, (i) log *¥T38,  (iii) log v (TITON?
(b) Solve tho equation,
48.37r1=144.5r +95.21 = 0
(c) By contracted method, find the valus of —
(i) 4.7892% 3.1763
(ii) 4.39876-2.48710 correct to four places of decimals, |
Find (i) and (ii) also by u:sing loi;nri(hvhie tablea, (30)
4. (u) Logarithms of populution of a town during four succcasivo cecennial
censunca aro ns foliows:—

Census year Log of population
1901 5.1216
1011 5.22568
1921 5.2015
1931 5.3911

Calculato by simplo interpolation logarithma of population figures for the yeara
3902 and 1925. From theso find the population figurca for 1002 and 1925,
(b) Broaking strength in Iba, of 20 specimens of copper wire

538 572 570 568 572 570 670 372 596 584
560 567 576 376 370 568 572 569 590 485

Tho above data relate to breaking strengths of 20 specimens of copper wire,  Find the
mean and the standard error of the mean, (20)

Part IB : Section I
Timo : 3 Hours Full Marks : 100
(u) Answers to the different grox-zps aro to be given in acparato books.
(b) Figurea in tho margin indicato full marks.
(¢) Uso of caleulating machines iz permitted.

Grovp A

1. Tho following tablo gives tho frequency distribution of marks in English
(as shown in tho tabulation shoets) of 2337 eandidates, who appeared at the School-
feaving Certificate Examination of U.P, in 1010:—

Clasa intorval Frequeney
1—10 10
11—-20 84

21—25 131 -
26—30 240
31—=35 364
36—40 441
41—5 397
46—50 333
51—55 180
50—60 107
- o 61—=70 52
71—80 [

&



(a) Computo tho mean, standard doviation, 8, and 8, of this distribution.
(b) A check on tho tabulation of the examination resulta later on rovesled the
following recording mistakea

Correct score of tho  Soore as entered

Student student as givon by  (wrongly) by the
the i tabul
1 39 36
2 23 28
3 58 683
4 61 87
3 33 38
8 27 E

Compute rovised eatimates of tho mean, standard doviation of the distribution aftor
taking into account these corrections in tho froquency dietribution. . (30)

2, Either, Given below are tho total facial lengths (TFL) and tho u.ppcr fadial
lengths (UFL) of 40 Dacca Muslims, obtained in connection with the Bengal Anthro.
pomotric studies, 1045,

Sl. TFL UFL SI. TFL UFL §8l. TFL UFL §l. TFL UFL

{in (in (in (in (in (in (in (in

mms) mms) mms) mms) mms) mma) mms) mmas}
1 104 59 11 114 58 21 120 66 3t 13 83
2 15 64 12 110 62 2 17 64 32 107 59
3 122 68 13 112 67 23 114 64 33 1068
4 114 65 14 110 61 24 12 68 34 lH. 63
5 118 67 15 112 61 25 112 6t 33 105 64
6 I 62 18 110 61 28 118 63 3¢ 119 66
7 125 66 17 115 85 27 106 63 37 110 64
8 106 57 18 14 60 28 117 85 38 14 67
9 107 63 19 120 66 20 107 57 3 17 62
10 17 60 ) 20 120 65 30 125 68 40 110 62

Computo the product-moment correlation coefficiont botween TFL and UFL. (20}

Or, Tho following tablo gives por capita rotail salea (¥) and por capita income
(X) in 25 States during the year 1053. Fit a straight lino ¥ = a+bX by tho mothod
of least squarces.



Exhibit tho regreasion line and tho obacrved data on a graph papor.

Per capita Per eapita
States sales incomo

1 3 148

2 84 132

- 3 83 123

T 29 140

5 82 12

P 87 19

7 87 125

R 103 134

0 79 104

10 100 123

1 00 171

12 45 8

13 103 133

14 81 102

15 [i4] 97

16 108 3

17 n 103

. 18 81 294

10 69 104

20 57 83

21 72 89

) 67 80

23 66 82

o4 75 06
25 53 02 (20

Grovr B

3. Either, Six machines usod for wool combing woro tested for the Percentago
of noils (short pieces of wool separated from the longer fibres by combing). During
each of oloven succossive weeks, one test was performed with each machino, the
following data boing obtainod. Sot up tho analysis of varianco tablo and test whether
thero are significant differences between (1) machines, (2) weecks.

machine
Week
A B c D E F

1 10.6 1.4 10.4 12.2 14.8 12.4
2 9.2 9.6 7.8 10.0 1.8 0.6
3 7.8 8.4 8.0 9.4 9.4 9.2
4 7.6 8.6 8.4 9.8 12.0 10.0
5 7.8 8.8 0.4 9.2 11.4 10.4
[} 0.8 11.8 11.0 12,2 14.8 14.8
7 6.0 7.6 6.8 7.4 9.0 9.0
8 10.6 15.0 11.0 15.0 14.8 18.0
9 2.0 11.0 9.0 12.0 12.0 14.0
10 66 9.6 8.6 13.0 12.6 13.0
n 8.4 10.4 8.0 1.6 10.6 16.0  (30)




Or. Tho original weight (X) and gain (Y) during a feeding exporiment of 17
liogs on three rations—58 hogs on each ration—aro given below. Sot up a teble of
covarinnco analysis and test whother thoro are any significant differencen between
tho rations after correction for the effect of initial woight.

Ration 1

- Ration 2 Ration 3

H og Hog

o8 X Y X Y X Y
1 51 1.1 6 535 1.7 1t 48 1.3
2 62 1.3 7 63 1.0 12 588 1.
3 48 1.2 8 47 1.6 13 38 1.2
4 40 1.1 o 52 1.6 14 55 1.3
& 3 0.9 10 5 1.6 15 61 1.4

(30)

4. Using the data tabulated below computo an index number of prices of agri.

cultural commoditics in 1948 with 1039 prices as base.

Quantity
uced

Commodity Unit moao

Price per unit
(in dollars)

(in million 1039 1048
units)

Corn Bu 2679 2.62 5.12
Cotton . 5705 0.71 2.20
Hay ton(sh) 76.50 40.30 88.05
\Wheat Bu 952.1 4.20 0.87
Oats Bu 1102 1.40 3.25
Potatoes Bu 297.3 3.18 6.92
Sugar b 4371 0.20 0.53
Barley Bu 131.1 2.43 4.12
Tobacco . 1444 0.78 2.51
Flaxsced Bu 6.77 8.76 17.52
Ryo Bu 78.7 2.66 4.18
Rico Bu 42,60 5.33 0.83

(20)

Timo : 3 Hours

Pant 1B : Srcriov II

Full Marks : 100

{a) Answers to the different groups aro to bo given in separate books.

(b) Figures in the margin indicato full marks,

(¢) Uso of caleulating mnchines is permitied.

Gnour A

1. Tho following table gives tho froquency distribution of interpupillary distances

of 465 adult malea.

Fit a normal distribution to tho data. Draw the histogram and tho fitted curve
on tho samo graph., Computo tho oxpected froquencies in all tho clasacs. Examine

the goodness of fit.



Interpupillury
distanco in Frequeney
millimetren

56—57 2
58— 14
80—861 33
82—63 43
84—0C5 s
66—67 07
B8—GY 50
0—71 4
72173 1
=13 1

465

(35)

2. Either, () In December 1047, thero wua an outhbreak of plagus ina jail in
Hombay. Of 137 persons who wers uninoculated 13 contructed plagun.  Of 140 Prrmons
who wvro inoculsted, 8 contructed plague.  Sct up tho dataina 2x2 contingency
tablo and using tho chi-aquaro test, examine whether there is association et ween inoeula-
tion and contracting plaguo,

. (b) Tho following given tho actual percentage of different groups in a certnin
Amorican city anl also the observed frequencics in a sample of 1000 drawn from the
population. Is thero any evidenco of bina in the sampling *

actual percentagoe observed fre.
groups in the population quency in the

sample
Amneriesn 62 610
Gorman ] 49
Italian 15 138
Spuniah 1 67
Negro 10 o
Miscellaneous 1 15

Total 100 1000 (13)

t 4
Or, (n) Compute ™ ”z'_'

form=12amdx=0,1273
{(Noto: 0! =1)
{b) From the following tuble of values of u(r.y) findl by linenr interpolation the
valies of w correxponding 1o tho following values of x nnul y
(iy =23, y=21
(ii) z=15 y=12

x
25 20 15
v
10 B3 LN
. 20 10.072 10,57
0 12,058 13,643 03
. 9



Gnrouvr 3

3. The following tublo gives the number of wagons londed and railway froight
in ton milew carrivd by them between January 1954 and December 19535, Reprewnt
praphically the monthly vilues of number of wagons loaded, total freight earricd and
freight earricd per Jowded wagon nnid comment on tho grophs. (23)

Inlund 'l'mmqmrl:_ Wagons londed el freight enrried

. Ruilway
Wagons i
Your Month ]omrod :‘:llkr:.i’lm
(thousands ) (millions)
) 2) 3)
1934 Junuary Gl8
Februnry 578
March 623
April 379
Muy 507
Juno 303
July 568
August 5o
Septomber 53l
October 513
Novombor 603 *
December 0436
1953 . January .. 43l
February 332
March 0476
April 633
May . 606
June 578
July 6OY
August Gl4
Septomber 611
Octobor 631
November 648
Decomber . 18

4. For each of the following itema, write tho name of at least ono publication
from which you ean get tho required information.  For ench of the publications indicato
alio the numa of tho publishing authority and its poriadicity of publieation nmmely,
weekly, monthly ote.

{i) ‘All.Indin’ second estimato of cotton crop for 1936.57.

(ii) Tho index of wholesale prices for ‘semi-manufucturcs’ for tho week onding
November 17, 1058,

(3ii) Number of boy students on rolls in recognised ongincering institutiona in Bihar
during 1951-52,

(iv) Area not availablo for cultivation in the Stato of Assam during each of thoe four
years from 1946-50.

(v} ‘Totul numuber of cowa over 3 yeurs in tho United Provinees in 1043,

(vi) Unils of olectrieal energgy generated and sold in India durlag September 1958,

1o



(vii) Number of mundayn loxt during May 1956 s 10 induntrinl dinputes in the State
of West Bengal,
(viii) Averago hours worketl per week by ||,1(i-~r|zm||||'| miners in Mics mines in Ribae
during tho year 10534,
(ix) Totul mileago of extrn municipul ronds in Madeas nu on 31at March 1030
(x) Genersl index of indwstrinl production in Septembir 1036 (baswe 1051 = 100),

(25)

Panr 1" : Seeriox 1
Tiwo : 4 Hours Full Marka : 100

(a) Answers to tho different groups are to bo given in weparate books,
(b) Figures in the margin indicdnto full marks.
« {c) LS of calculnting machines is permitied.

Grovr A

). Either, Tho following tablo given tho performanco tests on 5 types of guso.
lino in termr of miles per gallon (y) and milea per hour (r). Teats were carried out in
a single automobile. 5 drivers wero employed.  Test for the significanco of the differ.
ences in miles per gallon (y) given by the 5 types of gasoline and the 5 drivers, afier
eliminating the effect of milea per hour (r) of tho automobiles.

Type of gasolino

A B Cc D E

1 =z 44 43 k13 42 33
y 28 29 2 29 34
2z 33 28 31 25 26
Y 30 39 37 38 ki
Driver 3 z 39 36 a8 36 40
y 32 31 31 k] 32

4 4D k1Y a3 38 Kk
y 3 34 34 a2 a3
[ 4 36 30 35 36 37
y 3 35 34 32 31

(30)

Or, The following data give tho results of duplicate determination of the per-
cent soliil content of yet brewer's yeast for 6 different samnples using 3 drying periods,
(3 Jiours, 6 houra and fl hours), Analyse tho data and prepire the ppproprinte annlysis
of varionco table,

11



drying period

3 houmn G houra 0 hours
1 3.24 3.10 2,90
3.56 3.20 3.0
2 3.02 3.81 3.70
3.86 3.80 3.15
3 9,13 8.%6 8.0
9.23 8.7 8.73
] 8.33 8.11 .04
8.29 8.24 7.09
3 5.51 5.00 4.84
6.53 5.11 4.80
[ 6.63 6.61 6.60
4.85 8.5%7 4.50

()
2. (n) Tho correlation cooflicienta betweon pair of the threo varicties X, X.,
X3 computed from a aamplo of 30 aro as follows :—

r = 0.30
r19=0.74
rsy = 0.39

(i)-l-lxmuino if ryq i8 significantly different from zero.
(ii) Compute the partinl correlation cocflicient ry3,; and teat for its significaniv,
(iii) Compute the multiple correlation coefficient Jy 29 and test for ita significonee,

(b) Given n = 100, p =0.03, and r = 54; evaluate

"0y Pl—p-r (20)
Guovr B

3. (a) Coleulato | approximately for integral values of ;n from 9 to 16 with
the hwelp of tha following fonnula —

ln = 28 wren
1))
Ii—LI‘__‘tt (0.4)F (0.6)10-2

for integenl values of z from 1 to 10.  Find also tha valuo of

(b) Find the valus of

lili:’;;) 0.1y (D.0)o-z

for thy sumo values of x.

Tlot theso values on o graph and draw ARmooth curves prssing through thes
points. Find out graphically the mode of both the curves. ' (20)

12



4. Tho following fable gives the population of a certain diatrict for the census
veara from 1821 1o 1051 (fignres for earlier yonrs eatimated) ¢

Topulation

Year (in '00V)
1821 160
1831 172 X
1841 .ot
18351 274
1461 302
1871 382
1881 432
1891 4712
1901 512
1911 514
1921 652
1931 761
1M1 B30
1951 994

(n) Fit a cubic of the form y = a+br+cxi4ded to thin duta where y in the popu-
Iation and x the year.

(b) Reprosent the data graphically and draw the ftted curve.

(e) Find with the help of the fitted curvo tho population for the yeara 1903, 1938
and 1961, (a0)

Pant IC : Secmon 1

Time : 4 Houra Full morks : 100

(a) Anawera to the different groups aro to ho given in asparato books,
{b) Figures in the murgin indicatn full marka.
{n) Uno of calenlnting machines is permitied,

Gnour A

1. Either, (8) Evaluata tho following determinant and alko the co-fuctors of
each of the dingona! elemoents :—

2385 1203 i
145 2171 240
3210 1005 042
() X .. b 51 52 o6

53 a4 33
fz) .. 3.684 3.505 3,730 3.750 3.780 3.03 3.820

Uring tho uhm;o data, caleulato f(30.23), f(32.5), f(52.73) and f(533.8).
(20)

13



Or, In nn ngricnltural experiment with six typea of a particular erop and fiv,
blockn, tho following figures wore obtained for the yicld of grain per plot of equal iz

| TYPE
Blocks
| 1 a 3 4 5 o
1 12.0 1.5 1.5 11.0 0.5
2 10.8 1.4 12,0 11.1 9.6
3 13.2 13.1 12,5 1.4 12,4
4 14.0 14.0 14.0 12.3 1.5
5 14.6 13.2 14.2 14.3 13.7

Find out whothor thero exist signifirant difforences among tho types.  Furthermore,
comparo typo 1 with types 2 and 5. (20)
3. 1,000 shota aro fitted from a hattery gun at a targot 52 feot long and 11 fewt

high.  All tho shota hit tho target and their distribution in 11 horizontal stripa of onp
foot cach is ns follows :—

strip number
numbor . of shots

-0 D00~ D de (I 1D
w
—_
1P

——

Tho point of aim ia the central lino of tho target. Find g, and 8, and heneo
dotermino the appropriate typo of Pearsonian curve which will fit tho above data and
ovaluato tho conatants involved. (30)

Grouvr B
3. Tho following tnblo gives tho cloctric powor production (per enlendsr tdny)
of tho United States of Ameorica during tho yeara 1021-1928,

Flectrie Power Production :  1021-1028
{Average por ealendar day, Milliona of Killowatt)

18t 2nd 3rd 4th
Year quarter tuarter quarter quarter
112 107 100 120
123 124 130 143
153 149 48 159
165 155 153 171
177 172 178 195
200 104 19 216
220 215 214 cooag
235 230 2338 250

14



(a) Finul out the meanonal components for tho four quartrs by the mothod of
Yink rclatives.
(h) Fit nlso a atraight lino trend to the snnual production figures.
(c) Estimate the cleetric power procduction of the United States in tho four
puarters of 1928, [ ’ . . R
In this ense, tho )t quarter relates to the peciod January to March, the second
10 April-June, thy 3rd to July-Sueptember nnd the 4th to October-December, (30)
4. Mow will you proccedd to eallect tho following information ?
(n) Production of steel in hulin, U.K., U.S.\. for the ycars 1950—33.
(h) Number of accidents in rilways for the yeurs 1950-33 in the Indinn Union,
(c) Avoraga monthly wagu pee worker for tho registored fuctoriea in the different
Statea of the Indian Union (clamifidd by men, women nnd children) in the
year 1035,
(1) Indox numbers of the cont of living in tho different cities like Caleutts, Bombay,
Madras, Dolli, Nagpur, Lucknow of the Indian Union for tho yenrs 1930~36.
(v) Crude birth and denth ratos in Indin, UK., US.A,, U.SS.R., Ching, anl
Frunco for tho years 1950—33.
(f) Asenirrignted under food erops, jute, cotton, il seeds oxpresaed as percentnges
of the corresponding areas cultivated undor the ubovoe cropa for tho diffcrent
utates of tho Indian Union in the years 1950—50.

.

Illustrate your snswer with appropriaie blank tables and nention the source
in ench caso with apecial roferenco to tho following pointa :—
(i) Name of the publieation
{ii) Issuing authority, (20)



INDIAN STATISTICAL INSTITUTE

COMPUTER'S CERTIFICATE EXAMINATION, SEPTEMBER 1957
Pant IA : Section |
Timo : 3 Houra Full Murkx : 1
(8) Answers to tho difforent groups are to be given in scparate hooka.
(b) All quostiona carry equal marka.
(c) Use of calculating machines is not permitlod,

Grour A

1. Scrutinise tho following computation sheot amd copy it ont neatly afier
correcting obriowa mistakes.

X z w ¥ T=y N0 “wrw *
6.23 2,7952 7.52 0.09 00.333  521.384 3253.4
9.30 2.9713 12.00 0.2¢ 68.000  433.240 4073.8
11.92 3.0783 8.568 0.30 33.111  283.430 3378.5
14.01 3.1404 9.29 0.44 34.841 295,803 4144.2
16.27 3.2114 11.36 0.49 33.204 777.197 6137.0
18.00 3.2783 10.44 0.51 37.176  388.117 7338.7

2. In a housing consus, housing units woro classificd into threo major types—
1. Permanent housing units (including dwellings and collective houses), 2. Mohile
housing units and 3. Improvised housing units. At tho time of tho census, tho follow.
ing were found to bo used for habitation :—holtels, houscs, hospitnls, flats, boarding
houscs, barns, garages, booths, army barracks, squatter’s houses, conventa, jails, trans.
portablo houses, tents, flonting houses, mills, warchouses, caves, inns, hoarding rchools,
caravans, stables, huts, creches.

Arrango theso habitation units appropriately under the three major heads, giving
suitablo serial and sub.serial numbers.

3. Given below is an oxtraet from a journal relating to agricultural fnrgets in
tho Second Five-Year Plan.  Present tho data, together with percentngo increase ia
output for ench typo of crop calculnted, in a neat tabular form.

“Tho targeta set to bo reached in 1960-61, with figures in brackets representing
the existing lovels of output, aro :—Ioodgraina 75 million tons (63 millon tona), Oil
gcods, 7 million tons (3.5 million tons), Sugareano 7.1 million tona (5.8 million tonst.
Cotton 5.3 million halos (4.2 million bales), Jute 5.0 million La’es (4.0 million bals.
Coconut 210,000 tons (130,000 tons), Arocanut 2.7 miltion muunds (2.2 million maunds)
Peppor 32,000 tons (26,000 tona), Cashcwnut 80,000 tons (GO,l’)OO tons) andl Tea 706
million 1bs (644 miltion 1hs)".
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Grour BB

4. Either,
Fill up thy blanks in the following lublo —

a (145 (a—b)  (atbp  (a-by  ab
4.3 5.7
5.8 6.0
7.5 0.4
3.2 4.9
1.9 8.5
5.0 7.2
6.4 6.7
2.6 3.5
Or,
Evaluate

o3) , @ uu—i. .431)
l.

Bx (5,923 mos)+u(:uo|-o|o‘)+(_os
T (X 24=20x%2.0) BTX

5. Either

. .
* Front the relation

y=10 (2.5—: 3

find tho values of y for tho values of
z=2253 354, 45and 5,
Or,
Tabuluto the values of y from the relution . .
(y=7) = 424 (2=0)+ (z—=11)2
for the values of z =6, 7, 9, 11, 13 and 15,

6. Following are tho hoighta in inches of 53 students of n clusa,
55, 68, 57, 57, 52, 63, 56, 51, 49, 48, 17, 48, 49, GO, 62, 46, 51, 6O, 50,
53, 54, 865, 56, 57, 60, 64, 59, 60, 47, 48, G4, 63, 63, 48, G2, 61, 52, 52,
53, 52, 63, 54, 52, 52, 63, b5, 48, 50, 51, 52, 66, G!, 52.

(a) Tabulato thom by grouping in clnsa-intervals of five inches,

{b) Arrango tho hoights in ascending order of magnitudes.

{c) Find out the hoight of the 27th student in this erder.

(1) Find tho differenco botweon tho tallest and shorteat of theso studonts.



Pant L\ : Necrion 11
Timo : 3 Hours Full Marka ; 109
{a) Answers to the differont groups are to be given in repnrato books,

{b) All quedtions curry equal marks.
() Uso of caleuluting machinen is not permitted.

Group A
1. (n) Evalunto:—

(i) Lok /Tz7

, 140.75
(i) [l.og i ] X 11313

. 396693
(iti) 1—Antilog [Iog 131
(b) Findl tho roots of the equation
(212~ 49) = 052
(e} I 7 = 3.14339, find =2 and L_. correct to five significant figures.

w .

3, The (ablo below gives data on production and prices of wheat in a Sl:\le,

luring 10 auecesaivo years ;—

Yearn 1 2 3 4 5 8 1 8 0 10

Production (lakh

maunds) 8.4 6.7 8.9 6.1

&
-
[
o
~
=]
o
=3

Average prico per
maund (Ra.) 8.4 51 6.2 7.5 9.1 9.6 18.3 14.4 0.7 8.3

Find tho value of wheat producod in cach of the years. Caleulato mean and

atandard error of mean for any two of the following :—
(i) production, (ii) value of produetion, (iii) price.
Or, (a) From the following data, ealeulate tho prico relatives of cach of the

following itema of foold with 1039 as base

Price per seer

Ttema of woights
food group 1039 1949
Re. As, Pa.  Ra. As. Pa.
Wheat 40 o113 078
Rice 20 0 20 010 ¢
Cram 15 0!t o 05 ¢
Dal . 5 0 21 090
Milk f 0 28 010 0
‘egotablo Oil 10 050 2 80
Supar 3 0 4 0 014 0
Salt 1 0o 0 30
100




|9

Computo tho weighted average of the price rolatives using the woighta given in
!
ho table.

(b) Eatimato, by simplo interpolation, the annunl rate of lifo insurance promin
pplicable to agen 25 yeam snd 31 years, fram the data given Lelow 1—
:l

annual
Aye of insursd preminm
yeant per Ry, 1000
Ra.

Gurocr 13

3. (n) From tho equation y = ~.005—.005z + 1.025ir2, enlculato the values of
y correxponiling to tho valuen z = 0, 0.6, 1, 2, 2.5 and 3. Draw n smooth curve through
the pointa corresponding to the values x and y,
. {L) Estimate tho area of tho portion hounded by the curvo as drawn abovo,
tho y axis and the straight lino y = 5.

4. Coat of production under different components aro given below for a factory

for nine yenrs.

Cost of production per unit {Rs.)

yenr
raw labour | eapital overhead towl -
wiateriala charge
1048 14.3 10.1 2.1 3.1 29.6
1040 16.9 10.8 2.4 3.6 33.7
1050 17.4 12,2 2.4 © 5.8 37.8
1051 19.8 13.8 3.6 5.5 42.5
1052 4.8 15.8 3.4 6.0 50.0
1953 33.8 18.8 3.8 6.6 06.0
1934 44.1 18.6 3.5 6.2 2.4
1955 45.0 19.4 3.8 6.4 4.6
1056 46.7 18.5 3.0 6.8 5.0

Repreaent the data geaphieally and obtain from the graph, tho different cost
componenta for st January 1055, amsuming that tho figures refer to the middlo of
the correnporcling years.



Part 1B : SecTiox 1

Time : 3 Hours Full _\lurh,; 100

(a) Anawers to tho different groups ure 10 bo givon in sepurato hooks,
(b) Figures in tho margin indicate full marks,
(c) Uso of ealealnting muchines in pormitted.

Grour A

1. Tho following is an account of tho accidenta (kille and injured), that huppened
to pussengers in fivo difforent railways (A, B, C, D, E) in u particular year.

Present the information in a suitablo tabular form and find out tho total numbar
of unecidents in the 5 railways duo to variousa causca,

In A, 12 peoplo wero killed and an oqual number were injured, while in B and
C only 10 and 4 peoplo wors injured but nono killed. In D as mony as 31 peoplo
were injured and 28 Killed whilo in E 9 peoplo were killed and 10 injured. Theso
were all cases of accidenta due to ‘falling between traina and platforms’,

Accidents duo to ‘crossing of tho linea at railway stations' wore fortunately not
an numerous. In E however 6 pcoplo wero injured und 5 killed whilo in € and D
only 4 and 2 people wero killed and 2 und 1 injured. A had only one casty of injury
nnd 3 deaths,

*Cloning tho enrringo doors’ did result in serious injurics but happily no deaths,
33 people wero injured in C, 2 in E and 4 in A,

The largest number of accidents however happened duo to ‘fulling or jumping
out of running trains’, the total number of passengers involved in theso accidents
boing 233, 239, 141, 131 and 101 in C, E, B, 1) and A respectively, Theso included
35 deuths in C, 37 deatha in E, 26 deaths in 1, 30 deaths in D and 27 deaths in A.

B (13)
The following table gives the frequency distribution of 643 rural housoholds

in Western India, according to their averago lovel of monthly expenditure in April.
June 1951,

K

Lovel of expendi. Frequeney

turo in Ra.
Below 100 142
100— 200 323
200— 300 119 .
00— 400 23
400— 500 2]
H00— GO0 8
6V0— 700 3
00— 800 2
00— 800 1
J00—1000 1

Compute the mean, medinn, interquartilo range, ktamitar® devintion and 8y of
thia distribution. (33)
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Or,
Tho following table givea tho frequency distribution of yield of dry bark in Oz,

(Y) and thn ago in years (X) of 157 cichona plants,
Obtanin the linear regrension oruation of ¥ on X and the cocfficiont of corrclation

botween ¥ oand X, K R

Frequency distribution of yicld und ugo of cinchonu plants

Yield in ounces (Y)
Ago in yenrs (X)
1—17 8—I1 12—13 16—19 20—23 2427
3— 4 b2 — — - — —
— 0 3 G [ 1 — —
7— R 3 7. 10 5 — —
9—10 8 15 10 10 —
-1 12 19 15 )
13—14 2 4 10 4

‘Calculata the mean value of y for each class interval of r,

Plot theso mean values againat 2 on a graph paper and show (ho regrexsion lino
of y on z on tho samo graph. (35)
.

Grovr B
3. Tho averngo yickls of a certain crop in mounds per acro during tho period
1931 to 1951 nro given below. Fit a curvo of the form

y=a+brtex2

to tho data, Calculato thn standurd error of eatimato (i.0., root meun square devin-

tion from regrension).

averngo yicld averago yicld
Year (x) in mds. per Year (x) in mda. por
acro {y) acre (y)
1931 27.1 1041 58.2
1932 32.1 1042 49.2
1933 52.5 1043 99,3
1934 36.0 1044 48.1
1935 60.6 1045 8.5
1936 57.1 1946 33.4
1937 4.8 1947 57.2
1933 61.0 1948 60.2
1939 67.3 1949 37.5
1940 53.2 1950 82,1
1951 48.4

Calculate tho estimated vahics. (30)

Or, In ordor tb dotormine the offoct of initiativo and pareatal encouragement
upon the intelligenco of 11-year old children, 48 children wero tested to dotermino their
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dogroo of initintive and extent of parcntal encouragement, and subsecuont tosts of
intclligence gave tho following intelligenco quotionts :—

Initiative Parontal Intolligonco quotients
oncoursgomont
High Migh 107, 126, 122, 120, 117, 128, 103,
117, 132, 139, 122, 121, .
High Low 90, 93, 70, 94, 122, 117, 09, 102,

110, 116, 121, 96.

Low High 86, 89, 08, 101, 81, 90, 113, 79,
89, B2, b1, 4.

Low Low 104, 107, 93, 02, 82, 87, 100, 80,
102, 103, 83, 69.

Complote tho analysis of variunco table in tho form below and test whethor (i)
initiutivo is related to intelligenco and (ii) parental encouragement in effective.

Analysis of Variance Tablo
DF. 88 MS F° .

Source

Initiative

Parontal encouragoment
Interaction Between Groups
Within groups

Total (30)

4. The following table gives tho results of tensilo strongth testa of portland
coment with different admixtures. Sct up thoe tablo of analysis of variance and test
whethor there is any significant difforence botwoen the tensilo atrongths of the different
mixtures,

tensilo strength after duration of

mixturo

1 day 3 days 7 days 28 days
A 5 638 853 684
B G4 - 582 593 700
Cc 432 ¢ 565 T 835 718
D 503 547 610 600
E 405 540 574 602
¥ 368 532 582 731
G 437 514 592 840

(20)



Pant I8 : Srcrion II
Timo : 3 Houre Full marka : 100

(a) Answers to tho different groups are to bo given in scparats hooks.
(b) Figures in the margin indicato full marks.
{¢) Uso of culeulnting machinea is permitted.

Grocr A
1. Tho following {ablo gives the froyuency distribution of the annual number
of telephono calls mado by mombern of a sample of 090 residonce telephono subscribers
in A city.
(i) Calculato tho mean snd stundurd doviation of the data and fit a normal
crave.

(ii) Sketch the fittod curvo aml tho histogram in the samo graph.
(iii) Find the theoretical froquencics in ull the colls and examine whether the

fit is satisfuctory. (40)
annual number of number of
. * tclephone calls subscribern

50—100 1
100—150 9
150—200 19
200—250 38
. 200—300 50
300—3350 95
350—400 85
400—450 115
450—500 132
. 500—550 144
550—600 118
600—8650 79
650—700 54
700—730 31

750—800 13 -
R00—850 1
R50—800 2
090

2. From tho following table of values of Ulz,y), computo tho values of U for
zo= 27, ¢y 17 aml 2 =23, y =12,

N0 15 20
z ~
3 14.21 1811 16,32
. 2.6 12,27 13.41 1372
2 1041 2o : 10)




Or, Tho clnssification of a plo of 455 h holds from a city by commuity

and incomo ia given below.

Incoms group

C ity Total
poor middle  woll-to-do
Clasa
A 140 100 16 . 255
B 130 50 20 200
Total 270 150 35 453
Examino whether there is any associstion betweou communily and incomo,
110}
Grove B
3. Solve the cquation
(4.5)37 (B.4)2-2 = (7.8)7°4 (0.4857(2.43)7-1) (10)

4. Tho following table gives the numbor of pamengera carried and tho tols)
number of passenger miles flown in ench month by the Indian Airlines Corporation
{n their achoduled internal sorvieca botweon April 1955 and Decorber 1958, Represent
geaphically the following timo series, viz., (i) number of paasengers carried, (ii) total
numbor of passonger-miles flown and also comment on these graphs.

CIVIL AVIATION : Passongers carried and passonger miles flown.

Yeor month carried milea tro\\-.l\
(hundreds) | (thousands)
1035 April 343 14,023
May 370 15,002
June X2 13,329
July 315 . 12,172
August 24 . 12,101
Soptomber 289 12,176
October 44 14,187
Nobomber 378 17,014
December 423 10,273
1956 January 402 17,743
February 307 17,834
March 434 19,207
April 408 18,258
May 427 18,650
Juno 351 15,361
July 352 15,110
August 58 15,781
September 356 18,018
Octobor 443 18,572
Novembor 438 20,262
Docember 468 21,063

(13)
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8. For each of the following itoms write the name of ut Joast one publication
from which you can got the required information. For sach of the publications
indicato also the name of the publishing suthority and ila periodicity of publlcnhon
namely weckly, monthly ote. . .

Raw cotton consumned by cotton mills in March 1957 in Bombay. |

Number of third class psssongors booked in Eastern le\uy dunng June
1953.

Gross anmount of Import duty collected in all the ports of India in the
month of October 1856 on cinomatograph filma, not exposcd.

Amount of Toa exported to Sudan during July 1950,

Number of cheques cloared in Dolhi in May 1957,

Working class cost of living index in Jamshedpur in June 1037.. -

Irrigated arca undor wheat in India in 1851,

Number and amount of Foreign Money order paid in India in 1055.

Total productive capital employed in Factorics in tho State of Asram in 1051,
Value of outturn of timber and frowood in Bihar forests during 1932-563.
Total quantity and value of toa exported from India in 1936,

Number of books published in Indian languagesin 1853.

Number of educm.lonal lmnmuuom m Indm and scholars attending thens
in 1052-53, : . (25)

25



Tant 1C: Secrion T
Timo : 4 Hours Full Marks: 100
(n) Anawers to tho diffurent groups aro to be given in wepamito Laokn,
(b) Figuresin the margin indicate full marka.

{¢) Use of Calculating machines ia permitted.

'

Grour A

1. (a) Calculato tho valuea of

. n! .
(i) ’-;,—("_')_,q'(l—q)"’
t '
Y st e Lt
r!

for integral values of 7 ranging from 2 to 10 and for g = 0.005 andl 0.047 where m = nq
and » = 1000,

(h) Tho relation between y and 8 is given hy y = 1 log ltcons . Find the
2 l—coa g

vaulues of y for § = 0° Lo §0° at intervala of 10°

Represont thero vulues on a groph and dotermine from the geaph the \'l;lue of

9 for which y = 2. (25)
Or,
Calculnta the valtes of y for z = 17, 32, 47, 62, 77 (rom tho relation
a M) . m,
y= ya(H- "‘.""“:7_5“'?) x(l— f,‘_"“_"_"’?‘.ll] !
ay iy
1000. m,“'m,"'
whoroyy = —— 12 ___ U
ag-lay (mytmg)matnig T
ay = 199638
n; = 13.52728
my = 40983
my = 2,77698 {25)



2, The table Lelow gives 11 reddingn of ¢ {which i u a ﬁmcnon of lompnm(uro)
and correaponding valucs of apecific heat of water (r) i

c

‘1.0075
1.0008
0.9974
0.5971
0.9974
.0.9083
0.9995
1.0012
1.0032
. 1.0057
1.0086

1
Scom

CxerNONdeamzo

~cosceco

‘Taking ¢ os tho independent variablo fit (i) a second degros curve and (ii) a third
degreo curve, - '

Do you find the third degreo curve to be a better it ?

Draw tho curve which you consider to be a better fit and show tho obsorved

values aleo on the enme graph. (25)
.

Grover B
3. The follomng table gives tho tost results conducted on 6 nlumlmum slloys
for thoir resiatanco to corrosion in a chomical plant atmosphero. 4 sitea wero chosen
in tho factory and on each of thom a plate mado from each alloy was exposcd for a
year. Tho platea were then submiited to 4 obsorvers for inspection. Analyse the
duta and preparo a suitablo analysis of varianco tablo.

Alloy
Site  Olmervor
2 3 4 5 [}
5 5 5 4 [ (]
1 B 4 5 3 4 5 3
[ 7 7 7 1 8 3
D 6 5 4 5 7 8
A 8 1 1 7 5 3
it 7 8 6 1 8
11 C 9 9 9 9 8 8
D 8 8 7 7 5 5
A 4 4 5 3 4 3
B 1 3 3 2 5 2
11 C 5 13 5 [} 8 4
D 3 3 1 2 3 3
A ] 5 8 5 [} 4
B 1 3 8 5 5 4
v C 3 3 7 8 8 7
D -5 3 53 5 3
- (20)



4. Body weight in poundy (g), hoighta in Jincliea (x,) and waist girth i in infhew

(.r,) of 25 individuala are given below 1— ,

Body woight Hoight Waiat girth
{1bs.) {inches) ({inchon)
108 - a8 25
108 64 . 27
100 . (1] 24
120 1 80 28
131 X 60 20
1353 : 72 30
118 T 27
105 67 25
145 . [i{] 32
108 a7 25
118 66 30
126 66 , 2
‘Y180 86 40
117 (1] 28
n ) 8 2
123 . 67 . 31
111 67 2
102 61 25 "
108 84 28 .
104 . 65 24
111 R 63 -, .28
104 ) 85 24
136 " 66 : a3
143 . 68 . 32
MR a8 33

Obtain tho regression oquation of y on z; and z4 and computo tho multiple corrolation

coofficiont. Also calculate the partial correlation cooficient fyr - 22 and teat tho Higmi.
ficanco of the partial and multiple correlation cocfMicicnts. . (30)



‘Time ¢ 4 Houra

Panr 1C : Seemiovn 11

Full Marke : 100

(8) Anawers to tho different groups aro to bo given in acparate hooks,

{b) Fignres in tho margin indicate full marka.

fe) Uso of enleulating muchines in permiticd,

\. Either,

The following values of f(ry) being given find f(42,52) and f(37,48)
J(35,65) = 10.020, f(33,50) = 11.106, f(33,45) = 12.019,
JI40,55) = 9,706, f(40,60) = 10,804, f(40,43) = 11041,

Or,

Onoie A

JHAB5) = DAB3, f(45,50) = 10.501, f(43,45) = 11,243, (20

An agricultural exporiment was conducted on the Latin square plan to test
the effect on yield due to change of treatment (3 kinds) and alao due to variation of
#oil in cach of two porpendicular directiona.  The results are ect out in the Latin aquare
helow int which letters correspond to treatments, whilo rows and columns correspond
to tho two peependicular dircctions. Aro tho cffects on yield mignificant ?

A

C
D
E
B

7.4
11.8
10.1

8.8
1.8

D
B
C
A
E

8.9
6.5
17.0
10.1
8.8

E
J\
B
c
D

B o120 Cc N3
E 7.8 D 7.9
-A 8.4 DR |
D 111 B4
C 18.4 AOl01 (2

2, In an exporimontal sampling, 342 samples were drawn fromn a cortain populn.
tion and a statistic T was calculated for ench mample, The frequency dirtribntion
of the 7' values is given below,

T Frequeney

0—2
2y
—8
—38
B—l0
10—12
1214

T Frequeney

14—18 |
16—18 18
18—20 3
20—22 4
2224 3
H—20 |
20— 23 1

Determine the approprinto Peareonian en ve that may be fitted to tho data,
obtain the values of the eonstants in the equation of the curve. (30)
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‘Grove B

3. (a) The following table showa the mean temperaturo in Aliporo for differeny
montha of the years 1030 to 1953 :—

1030 1931 1952 1913
January .3 a7.1 9.7 7.5
Felhruary 3.3 4.1 0.4 3.0
March 81.3 R1.0 80.0 83.6
April 88.3 87.1 86.1 89.8
May 87.3 R9.7 87.3 R9.35
June f0.3 £7.1 87.7 86.3
July 84.3 84.7 a3.0 84.0
August R4.2 83.4 84.4 84.R8
September 84.0 83.1 84.3 84.4
QOctober R1.1 LT ] 8.9 82.1
Novemvor 3.2 76.0 3.0 4.0
December 68.9 70.1 68.7 Tl

{i) Cnleulate tho scasonal indices for different montha.
(ii) Plot the deacanonalived dnta on a graph paper,

(b) The following table gives the price-relatives of food itemn for April 1037
with 1039 as base and the weighta correnpondding 10 theso itema.

Culeulato the indlex
number of food prices.

items weights Prico-
relatives

Rice 1 518
Whest 13 619
Othier food graina 2 328
Tulses a9 4130
Mution 3 350
Milk f 331
Gheo 5 311
Totatoen 5 242
Onions 1 5328
Edidlo oil n 740
Salt 1 113
Sugnar 3 238
Tea 1 433 {an)

4. From tho publicationa supplied, eolleet tho index numbers of wholeasle
prices of (i) raw materinls and of {ii} finishied goodn for United Kingdom, United States
awl India fur the lsteat availablo ten yeara.

Roprewent tho figures gruphically arul comment on the movement of thewe prices
in tho ahove conntriea. o
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