INDIAN STATISTICAL INSTITUTE
STATISTICIAN'S DIPLOMA ENAMINATION, PART 1 JULY 1948,
Finst prarsn

Tino allowedl 4 hours Maximum marks 100,
(1t i% not necossary to unswer wll the qoestions in order to secure full marks. Attempt
as many as you like remombering that the questions do not enrry equul marks und
credit will bo ygiven according to the quality of the wnswor),
1.(a) Two idice have their faves minrked as follows :
Dice No. 1 - - 2,4, 4,6.06.0
Dice No. 2 — 1,1,01.3,3.5
What is the most probable sum of throws willt the two dice ?

(b) A voin is tossed (m i-n) times (m>n),  Show that the probability of nt

. . . on+42
least “m consecutive hewds is - e
Sl

2. An Urn contains @ - red nnd 6 7 black batls. a4+ balls are drawn nt
random from tho Urn and it is found that there are a rod and g black bals in the
sample.  Find the probability of drawing the ubove sample.
Show that the above can bs used to furnish an exact tost for the absence of aasocia-
tion in n fourfold contingency table.
. f - . X - N
3. (s) Show that the Poisson’s Distribution m” ¢ " /r! can be obtuined as the

Jimit. undor certain conditions, of tho Binomial Distribution "¢, P~ (1 —p)t

Obtain the Maximum Likelihood estimate of i, given the following samplo

values. -
= j_ v 2]... |k
frequencies | ng | m, |my | ... |

(b) Obtain in torms of a set of observations (x,, ¥, .. #,) the nmxizx\um liko-
lihood estimatos of tho parumeters a and b occurring in a population of the form
drj(b—a); given that a<r, <z-< ... <xKb

4. State when the Poisson’s Distribution is used in statistical analysis.

During the flying-bomb attack on London frequent nssertions were made that
tho points of impact of the bombs tended to be groupa in clusters. To test thig asser-
tion an area was selected comprisivg of 144 sq. kilometers of South London. Thix
area was divided into 576 squares of } sq. kilometres and n count was made of tho
number of squares containing 0, 1, 2 ote. bomb-hits.

No. of bomb-hit 0 1 23 4 5 & over Total

No. of such squares 229 211 03 35 7 1 570

Do the data substuntinte the unssertion ?

5. A sumple of size »n, giving nrithmatic mean = and standard deviation & haa
been drawn fron the population

ay=a[ !

Use the mothod of maments to determine s and ¢ .
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Givo n short rationale of tho methoil of momonts — ita advantages and drawbaoka
specinlly ns compared (o other methmds of eatimation that you may know of.
6. Prove that in nny distribution
(i) the menn devintion about the median is leas than the mean deviation
about thoe mean,
(ii) the moan devintion nhout the mean is less than the standard devintion
nbout the wmean,

Mean—Medinn

— =7, -, thon
Standard deviation *

(iii) iF the skewness bo defined as

| skewness | <1
7. Write a critical nccount of the various uses of the Chi-square (x°) Statistics
in tests of significnnee.  Explain in particular undor what conditions and in what
situations the partition or combinntion of x*'s would be valid and usoful, and also how
thoy woulid bhe valid.

8. (n) Defino Partial and Multiple Correlations and explain thoe uses of these
cooflicients.  Explain in general terms how you would estimate these co-efficients or
test uny hypolheses roncerning them, indicating in particular how the ‘null hypotheses’
regarding absence of correlation.

(b) Express the partinl corelation coofficient in terms of the partial regression
coefficients and the multiple correlntion roefficient in terms of the partial correlation
coeflicionts.

9. Write short motes on

(i) Un.biassed estimatoz
(ii) Sheppard's correction
(iii) Intracloss correlation co=fficients
(iv) Uses of the Ogive

10. Show how it is possible to obtain one uniformly most powerfull test for the
hypothesos a=a, with respect to altornatives a>a, and another with respect to alter-
natives a<a, in the case of the exponential population :

x
1 .= & dz (8>0, 0<z<)
a

11. There is a multinomial probability law relating to 4 cells in which the pro-
babilities are §(1—p), §p, §p, ${1—p) aod another rlnting to 10 cells in which the pro-
babilities aro

{1=py, 420 —p), tp(l—p) §2% 19%, §2(1—p) 19 H(1—p), ip(1-p), 2(1—p)

By octually caleulating the informations in both cases with respect to the parameter

P, compare tho rate of information per unit observation in one case with that in the other.




STATISTICIAN'S DIPLOMA EXAMINATION. PART 1—JULY 1848,

Neeoxp Parenr
Time allowed 4 hours Mamimum marks 100.

(1t is not necessary 1o answer all the questions in vrder to sorure full marks, Attonipt
ax many s you like remembering that the questions do not earey equul marks and
eredit will be givon neconling to the quulity of the unawer.)

1. LExplnin the geworal methol of construction of Indox Numbers of the Cost of

ing illustrating your romurks with the hetp of any typical index in current uso in
this country.

How far van n chingo in the cost of living bo measurod over v periol in which thero
huve been considerublo modifientiona of diet or other changes in the consumption of
necessnry articles, and in what way ¥

2, Given the monthly statistics for tha pnst ten years of salea of wn orticls with
st with a view o judging the results

an inelostic demand, how would yon analyse the
of the current yenr, ns sopurite monthly figores for that year Lecome gradunily nvailable?

3. Fxamine the problem of the statistical derivation of the demund curve for v
staple ugricaltnral erop from time series data, giviog a critical approisal of thy link.
relative, trend.ratio und multiple regression mothods thint are usually employed in this
connuxion.

1. Desenibe briefly the nutine snd scope ol ullicinl datn relating to agrivultural
sttisties availuble in Indin.  Cominent on ther adequuey and reliability, suggesting

lines of improvement, il any.
5. Write notes on any two of the following :—

(a) Nutional income

{h) Lngel's curvos

(r) DParcto’s incomne law
ond (1) DBalance of Trade.

. Discuss briefly the nature of the evidence in support of genctical linknge
(wheve it is snpposerd to exmt) miul the torhninue of preparation of nutosomal or chro-
mosomal tups.  Also indicale very brondly either (i) the common statisticul methods
of detoction of linkage, or, (ii) assuming linkuge, the common statistical nethods of
estimating it

7. With regard to the coming 1951 census operations in Indin whut suggestions
lave you gol to offer (nnd why) in regpect of (i) the questionnairve. (i) the actual
taking of tho censns, aml (iii) the tabulation ¥

S, Givon thnt the West Bengal Government in particalar and tho Indian Union
ernl is fucad with the problom of rehshilitation of refugees from East Bongal,
wikeed 1o plan v quick snmplo survey (o estimate certain itoms of re-

in
SUPPORO VOU Wre

levant formntions. Drsw up a schome of survey giving n rough indiention of the
(i) questhionnnire. (i) the organization, and (i) the tubulation,

0. Exphin Dw anatamy of a lifo table with spocinl referenco to the purpose nil
implication of tae concopt of w stationary populition. Expluin further how any distor-
tion of tho nge distrbution of u growing pupulntion gots eventually correeted.
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10. Write  shart asany on the appliration of siatintical methods to the disrovery

and atandardisntion of proper tesis for vocutional selection or guidnnce.
Or

Write u short vssuy on luctor snalysis bringing out rlearly its object and how far
it can succeed in attaimment thereof.

STATISTICIAN'S DIPLOMA EXAMINATION, PART I—JULY 1948.
THiRD Parer  (Pructival)

Time nllowed 6 hours Maximum Marks 100,

L. Find by Newton's formula for intorpolation, or otherwise, the value of y cor-
responding to x-:=2.4 from the following table

x 1 3 b 7 9 11

y 6 32 130 348 734 1336

2. TFind a Fourier series to fit tho following ohservations whirh represent twelve
equidistant ordinates of a periodic curve.

U, U, u v, U, U, U, U U, U, U U,

3.717 4.045 3.137 2,276 1.791 1.498 1.373 1.643 1.104 0.646 0.566 1.770

3. Fit s normal curve to the distribution given below of dopth of sapwod in
1370 telephope poles.

Depth of snpwood Number of Daopth of sapwood Number of
in inches telephone poles in inches telephone poles
2 3.55-3.84 123
20 3.85-4.14 62
(2 4,164 .44 48
166 4.456—4.74 27
153 4.76-5.04 14
1813 5.00 5.34 5
103 5.35-5 64 1
188
151 _
Total 1370

Test the goodness of fit and represent the distribution graphically. Have you any
commenia to mnke ?

4. The mean of a eertuin norma! digtribution is equnl to the standard orror of the
mean of smnples of 100 from that distribution.  Figd the probability that the mean of
n sample of 25 from the listvibution will be negative.

5. Represont graphically the relution between » and p given by

Thntn—1)log. (1—p) =0, whon .00l < p» € .06
(Plot nbout ten points. Arrnnge the calenlntions necessiry in u neat tabular form).
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6. In 1940, it waa decided to publiciso the monthly anlos (in tons) of a pnrticular
brand of coffee. with wide sale over the whole of Americn along with the supplemontary
information of ity walo in u purticulur stute “"Ohio™,

1940-Coffee sales (in tons)
Ohio  US.A,

January 850 GXON
February 380 7000
March 100 7100
April 99 7500
May 1000 7500
June 1350 7400
July nou 7000
August {VD] 6900
September 1000 7000
Octobrr 1200 7400
November 1350 7800
Decomber 1500 800D

Arrange the information in a suitable graph thal would show the relative changes in
anles in Ohio and U.S.A.

What further duta (if any) would be neoded to test the effect of additional local
mlvertining campaign (at Ohio state).

7. Results of tests on worn wire rope of nominal diametor 1/2 to 5/8 inch are

given helow.

Tensilo strength in Number of Length of
thousands of broken wires worn
pounds per sq. inch. in worst lay surfuco
174 8 0.14
185 (1] 0.00
188 8 0.12
160 4 0.11
179 1] 0.00
183 0 0.11
191 n 0.09
177 0 0.00
183 0 0.12
180 0 0.13
180 0 0.19
184 3 0.156
175 5 0.13
176 n 0.00
18 2 0.1
170 14 0.15
180 0 0.00
181 0 0.12
201 12 0.15
172 0 n. 00
184 5 016
145 11 0.16
172 0 0.00
133 - 8 0.11
157 21 0.14
175 0 0.00

Pradicl the tonsile strongth whon number of broken wires in worat lay is 7 and length
of worn surfaco is 0.08



STATISTICIAN’S DIPLOMA EXAMINATION, Part [—JULY 1048.
FourtH PAPER (Practical)

Time allowod 8 hours. Maximum marks 100.

1. The following dntn give the rosults of fiold tests on tho corrosion of non-bitu-

minous pipe coatings for underground use.

Soil type Lead coated  Bare Steol

stoel pipe pipo
A 27.3 41.4
B 18.4 18.9
C 1.9 21.7
D 28.7 9.8
E 1.3 16.8
F 14.8 9.0
G 20.8 19.3
H 21.68 1.1
I 17.9 32.1
J 7.8 7.4
K 18.6 8.3
L 14.7 20.7
M 19.0 344
N 65.3 76.2

Do theso types of pipe differ significantly in their resistance to corrosion.?
2. In a public preference survey, the following table clnssifies the people inter-

viewed according to their opinion rogarding intereaste marriage.

Opinion Age in years

19—26 26—35 35—056 over 55

Uneonditional support 76 125 6 10
Conditional support 69 117 126 17
Condone 14 27 35 4
Oppose unconditionally 60 168 210 46

Examine in what way the nature of opinion changes with age.
3. The distribution of u group of families according to totsl monthly expense
and percentage of expense on food is givon below.

Porcontage of Total monthly exponsos in rupees

oxpenso on food 50— 70— 60— 110— 130— 130— 170— 100— 210—
69 89 100 129 140 160 189 200 229

20-23 2
2427

24 —31 1
32135
36—-39
40—43
4447
48—51
52—56h
56—560

—
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Find the coofficient of correlation between total expense and percontago of expense
on food and commont on its implication. Indicuto nlso how ooe muy try to test its
significance and what might bo the theorotical danger of such a tost.

4. The following table gives the value of sales in n coinmereial firm in thousands
of rupecs (n) test whether thero nre statistically significant rensonnl fluctuations (b)
constrict a serics oxhibiting the residual vuriation after removing scasonul fluctua-

tions aml linenr trond.

1931 1032 1033 19034

Junuary 432 42! 501

Fobruary 487 404 2

Mereh 542 590

April 610

May 598

Juno 584 .
July 501 524

August 510 547 655
Septeinber 337 570 GYo
Octuber 560 625 719
Novembor S 4 27 744
Decembor 1tot 18 1218 1451

5. In 1943-44 production of cotton cluth, fuctory sugar, and steel ingots reached
the levels of 4871 tnillion ——————, 1.27 niillion tong and 1.37 million {ons respec-
tively. In 1947-48 uecording to an estimate the output of mill cloth, jute goods, factory
sugar, paper, cement, sulphuric acid, conl and steel ingots amounted to 3,800 million
— ., 1.05 million tons, .95 million tons, 1.25 milion——— — 1.35
million tons, 0.60 million cwts, anid (.90 million tons.

In 194142 peak production wero notirenble under jute goods 1.26 million tons,
puper 1.87 million ewis. sulphuric ucid 0.86 million cwts, cement und coal productions
in the year wero 2.22 and 28.5 million tons respectively.

Inerense in the number of days lost through strikes and lock outs in the 1st quarter
of 1947 approximated to 5 million working dnys against 12.3 million in 1946, 4.05 mili.
lion in 1943 and only 2.34 million in 1943.

In agriculturn]l production the output of coreals in India in 5 years ending 1046-
47 avoraged 6.8 million tons per annum as agninst an output of 51.8 million tons in
the corresponding peviod uplo 1944.45."

The above nra disjointod extracts from an article in a paper—Fill up the gaps

in units marked
Re-nreange the information using suitable tabular form, headings ete.

Commeont on industrinl production using the relevant figures only, and not ex-
coeding 20 lines.



COMPUTER'S CERTIFICATE EXAMINATION, MAY 1048.
) Pawr 1A : Secrion 1.

Full marks : 100 ‘Timo sllowed : 2§ hours

(No muachino allowed)

1. Evaluate

Yax? Ry 2027
(n) sar ("\_/a,"i R whena = 4 and z = 2
(=27 wafayiyy  Gin

(b) a*+b1+e-—3abe

when @ =3, b=d,c=5anda = 3/2,b =5/2,¢c = 1/2
(&) 3.0347+7.032 +.07+1.345+.0079
6.501 —3.07--2. 124
oy -
5.5
2, ‘I'hree boys ngreo to start togother and run until all come togother again, round

a circular court 15 yds. in circumforance.  One runs at tho rato of 6, tho second 7 and

tho third & miles an hour. In how many seconds will the race end.

3. Copy out tho following table correcting nny mistakes vou can detect.

Provinco Population Incrense or Docrease in
— = population (1021-1931)
1031 1921 in per cont

Madras 46740107 42318085 +15.0
Bombay 170902053 16012342 +11.8
Sind 3887070 3279377 +18.56
Boengal 50114002 46702307 -+ 9.2
U.P. 08783 45375009 + 6.7
Punjals 50852 -+10.0
Bihnr 32371434 i o
Orissa 5306142 4968873 + 8.0
(SN |N 15560772 13012760 + 2.8
Ananm 8622251 T469128 +15.6
N.W.F.P. 2425076 2251340 -+ 7.7
Coorg 163327 16383 ¢ . - 6.6
Dolhi 36240 488452 + 3.2

Exhibit by moans of any suitublo dingram tho incroass or docreaso in population

(in per cent).



4. Complete the following calculations.

m ’ n ‘m+n ‘I m—n } m? [ n | (m+n)! | (m—n)* 4mn.
4] 23 ! | !
47| 34 | |
91 12 !
0 6 | |
18 | 19 |
64 ‘ 57 l
81, 18
13 21 '
a4 48
9 14 |
28 33 ! |
1o ‘ 23 .

Present the following in tabulnr form.

Tn 1940-41 tho total prodietion in Indin (in thousand tons) of the prinzipal oi) xeeds
were as follows :  groundnuts 3702 : linseel 434, rapo and mustard 1103, castor 105,
~csmnum 433, Next yenr tho production of onch of the first threo items fell by 38
prr cent and the remaining items fell only by 10 per cent ea~h.  In 1942.42 thero was
an increpse compared to the preceding yveur of 8 per cont in groundnuts. 12 per cent
in linseed, 1 per cont in rape and mustard, 50 per eent in custor. and U per cent in se-
winum.  In tho next yenr the figures were respectively 3823, 395, 955, 140 and {47 for
proundnuts, linseed, rape and mustard, castor and sesamuin,

COMPUTER'S CERTIFICATE EXAMINATION., MAY 1148

Paunr 1A: Sketion 2
Full marks: 100 Time nllowed @ 3 hours

(No machine nllowed. No credit will be given for incomplete or serappy  answer).

1. The following tablo gives the nverage consumption in seers per head per month
of the varions foorl itema, as in the year 1941, in the Jagaddal area and the price ratos
prevalent in 1941 and in [945 in rupees por scor is givon in tho noxt two columus.  With
the year 1941 o bus - find the Indox of prica in 1445 for each item, ux nlso the weighted
Inddex of Iowd prico.

C'onsumption por  Prive ratos in rupues
head por annum per seer
ltoma in seers ——

I. Cereals 217 0.13
2. Pulsoes 356 0.15
3. Potuto a2 0.uf
4. Nalt & Rpicos ] .10
5. Sugar 7 04,27
8. Ghee & Butter * 2 1.62
7. Milk & Pro: 2 .19
8. Vegetablo oil 7 0.43
9. Vish 7 0.30
10. Moot 1] 0.49




2. The fullowing tnble gives the distributon of 200 factory workers paid on an

sutput basis, uceording to their carnings in n particulor month. Find the average ear-
ning per worker per month. 1f an incentivo pnyment of extru 75% on ull curninygs
in oxcoss of Ra. 3L is doclared, what is the oxpected oarning per workor per month
on tho average, nsswning that tho workors o not incrense thoir output but retain their
ald habits.  Find out the ralio of oxpectud nverage to tho present one.

IEnrnings per month mhber of workers

18

o

34

25

1

11

LGl — R, T 5
LTl R, 75 2
. T6—Rs. N0 1
Tutal 200

Or,

Below is n graphed skoteh of n lnnd-holding, comprising 4 plots, one small division
on the graph ropresenting 8 feot on the ground. The plot mumbzred 1,'is a *Sali’ land,
valued at Rs. 210 por cottah: plot 2 ix *Soona', valned nt Rs.175’. per vottah, plot 3
i8 o 'Bastoo’ land, valued nt Rs. 623/
Rs. 100 per cottah.

a cottal, and plot 4 is a Tank valuod at

Tind : (n) Total value of the land

(b) What should bo the overall lut rate per cottah. in enss plot 4 is to be
reserved as n public tank. an i the wholo value is to he renlise:d by selling
the romaining three plots.

N.B. Ono standnrd ‘bigha’ monsuros 120”3 120 and containg 20 *cottahs’.




2
Loy Rolve: 3o | .

(by  With the help of tnbles tined (he valne of s folts win | oxpression carrert

upto 4 placos of derimal.

" 1137081 x_r(l.msmls)”]
BTN ,
4. ln ap oxamination of 2357 cundidates, tho following way the ittribution of the

marks scorod.

Nomber of Seores Number of

Scores Number ol Scores
cinnididntes ennditiates
n-5 12 G1-63 1on
21 6650 132
41 83
87 [HY
103 al-b65 37
1s 56-6G0 16

() Caleulate the standurd eeror of tho Mean Seore,
(b)) Draw n smooth frequeney curve by hand aml
{¢)  Find ont, within whut range of th~ Mean Seore 67.249, of the candidatos

lio ?

COMPUTER'S CERTIFICATE ENAMINATION, MAY HMS.
Part 113: Sectiox 1.

IFull marks : 100 Time allowed : 3 hours.

(Machinos & Tables nllowed. No credit will be givon for incompleto oc serappy
answor.)
1. The frequency distribution of hourly earnings of 6201 fuctory workers s given

below ;

vly enrninps frequeney
{in cents)

Hovrly enrmings froqnency I
(n cents)

8201

Caloulate tho madian, quartile. pointa, and the points above and below of which
ton per cont of rusen lie.
11



2. The followinz wnble gives tho number of points obtained in an offcionoy test
performed on 100 workers of differont ages.

Canleulate from tho tablo the corrolntion coeflficient of age nnd number of points.

Ape Points Apo Points Age Points Age Points

(venra) (yenrs) {yonrs) (yonrs)
87 3l 34 70 36 Kb 48 62
4% 77 a1 N [} 53 RE n3
43 W7 43 s a8 76 32 09
27 ™ Wl ul 29 69 47 30
35 T4 50 59 48 al 30 80
32 5) 30 RA R¥] 77 45 90
4 Rl 18 [} tl 81 53 9%
a6 N) 37 77 47 kL 47 T4
30 iy 46 03 50 [1¥] 28 85
35 86 15 iy 33 82 30 72
46 73 43 [31}] 34 S1 w2 gl
69 5 50 KRS 28 o1 4t 8N
43 G BN 72 39 67 47 3G
42 72 49 R 44 00 37 02
30 72 42 it 42 78 3 Y]
3t 84 24 82 38 68 34 73
41 86 43 RR 0 72 40 70
44 0 48 [} k1 73 37 087
25 81 50 [{]] 53 St an 7)
61 58 40 ) 41 76 2 SR
27 R0 53 6l i1 R3 on 8?2
55 53 G0 77 34 R2 30 84
42 KL 51 53 43 {1 43 75
27 21 33 15 AR ki 43 71
43 T8 17 36 42 85 25 BR

3. Construct a two wny frequonry table from the data givan in Q. 2 with clnss inter-
vals 5 for ench of the varinbles.
(a) Denoting Age by =z and Number of points by y calculnto the mean valucs
of y's correspouding to the mid point of each of the class intervals of z.  Fit by method
of least squares, a strnight line to these values of z and y.

(b) Similarly caleulate the moan values of z's corresponding to the mid point
of each of the clnsa intorvals of y. Fit by method of least squnros, a straight line to these
values of y and .

12



4. Tho following table gives tho number of {omaloa in the district of Hooghly of
different marital conditions at different age groups.

Nuinber of females

Age group - - -
unmarried  mnrried widowed

81046 149
SO

K1l
3757
5431
1052
517
107
263
263
210
186
108
158
65-70 54
70 & over 156 GIR

[RSES
loo]2
1ins1
16600
J6u4l
16506
1

9

Reprosent the data in u suitable dingram

COMPUTER’S CERTIFICATE EXAMINATION. MAY 1948.
Part 1B Sectroy 2.

Full marks : 100 Time allowed : 3 hours.

(Credit will be given for neatness and preciso answer).

1. The distribution of 8¢ scores in a memory test is given below.

Scores Frequeney
9-10 0
11-13 4
14-16 3
17-10 8
20-22 13
23-25 0
206-28 17
20-31 14
32-34 8
35-37 b
38-40 4
41-43 1
44-40 0

The mean of the above distribution is 26.1 and its standard deviation is 6.45.

Find the expected frequencies in the abovo plass intervals for & normal distribution

with the samo mean and S.D. as abovo. o

Are the discrepancies between the calculatod and ohserved frequencies statistically
signifioant ?

18



2. (n) Namo the publications in which the following information may be obtanied

(i) Prico ol rice in Cneuttn in Augost, 1939
(i) Produetion of eotton in the district ol Surat (Indin) in 1937
(iii)  No. ol munwipal towns in the district of Midoopore, Bengal
{iv) Production of Pig lron m Indw in May, 1936
(v) No. of Buttnloes m the district of Gaya (Bibnr)
(b) Draw a pie vhiart to represent the prouction of wheat in India ns shown

in thoe followiug mble

Provinees Production

Punjnb 3,526,000 tons

L.p. "

C.r. “

Bombay "

Rest ot Indin 793,000, .
Total 10,750,000 tons

3. (a) Tho number of bacteria in a given culture *¢* hours after they were firat

obessrved was found to be as followy :

125
200
340
651
924
16256
1512

coeSn—C

If the above data can be graduated by N = 125 (1.649)t, colculate the theoretical
values of N at each stage ns shown above.

(b) Draw two curves to show tho agroement between the actual and caléu-
lated values of the number of bucteriu.

4. (u) A sample of 900 small rods was found to have a menn length of 3.4 oms.
Could it be reasonably regarded as a sample from a large population with mean = 326
cms. and S.D. = 2,81 ems.?

(b) The moan heiglit of 6400 Englishmen was found io be 87.86 inches with
8.D. 2.56 inches and the mean height of 1600 Australinns was found to be 68.55 inches
with S.D. 2.62. Do the data indicate that Australinns are on an average taller than

Englishmen?

14



COMPUTER'S CERTIFICATE EXAMINATION, MAY 1048,
Part 1B : Seeriox 1. Supplementary
Full marks : 100 Time allowed : 3 hours.
{Mnohines nnil Tubles allowsd.  No eredit will he given for incomplote and scrappy
answer.)
.. The woights in pounds of 330 working class chilidron are given by the following
distribution. ’
Woight in pounds [requoncy

50—55 2
56— 3
60— 11
63— . 34
70— x4 :
76— [ ‘
80— 48
83— 33
00— *30
95— 1
100 — 4
105 — P
110— 1
115120 1
330

(n) Caleulato the mean, standard doviation and f3,, f£,.

(b) Represent the distribution in n suitable dingram, and from this dingram
determine the percentages of casca falling between mean -+ S.D. and Mean = 2 S.D.

2 Prices of n manufactured good (X) and the corresponding prices of the raw
material used in its manufacture {Y) are given in the table below, Construct a two
way table with class intervals 50 for X ond 10 for Y.

Caleulatn fromi the table the cooficient of correlntion botween X nnd Y,

X — 334 300 351 302 516 372 510 420 551 1323 421 566
Y— 69 78 80 68 102 76 los 85 98 76 & 121

X — 5662 303 291 414 388 342 351 420 646 313 200 412
Y — 145 50 43 80 R3  87 B0 85 127 75 69 T

X — 310 502 341 1332 444 358 202 467 307 442 371 300
Y- 74 91 71 66 62 73 47 89 73, 70 711 76

X — 419 402 302 201 333 308 433 2064 440 283 302 492
Y- 8 88 A7 55 Gl 60 T2 52 T2 69 76 124
X — 251 344 440 304 432 401 344 373 372 448 475 302
Y- 52 79 8 73 78 8 71 76 88 80 G4 60
X — 374 320 354 278 286 584 290 424 424 414 207 500
Y~ 72 72 78 &5 59 120 67 8 063 88 55 6]

507 314 272 298 332 344 2320 301 260 315 378 316
- 18 74 84 01 90 €2 064 66 58 70 069 78
324 424 302 411 302 208 286 316 434 282 261 364

75 8¢ 64 77 o0& 70 86 76 8L &8 51 7D

ERCTORE

X — 402 384 341 203 347 511 423 264 364 444 257 453
- 87 87 70 063 75 104 88 55 71 83 567 73-
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2. Tho following table ahows what the consumption per capita of a cortain articlo
lins been corresponding to 1he prives of that nrticle ruling at different periods.
Denoting price ns X-und consumption us Y fit a straight line by tho method of loast
aquares to the datn, of tho form
() Y=a+bz
(i) Xe=a’'+by

Prico Consumption por capita
(1bs)

(annas)
6.0 27.0
6.3 27.1
G.o 21.2
7.0 18.8
- 7.2 18.8
7.6 18.0
8.0 19.3
8.1 17.1
8.4 16.6
8.6 11.3
10.0 7.9
10.5 3.7

4. In order to chalk out a plan of rchabilitating the refugee families from the
Western Pakisthan, the following information is needed

1. Namo of tho Head of tho family
2. Presont acddress
. Home district
4. Number of persons in the fumily, children, adulfs, males and femalos.
5. Religion and caste
6. Number of former oarners (who are still living) in differont occupations;
agriculturo, business, service, misc. N
7. Yoarly income from different occupations
Total lunded property owned by tho family
9. Which province in Tndin is preferred by the family for rehabilitation.
10, Number of persona killed or missing in the family, children, adult, male,
fenale.
1. Nunuiber of enrners killed or missing and their annual incomo.
Prepare a suitable form in which this informstion way be recordod.



COMPUTER'S CERTIFICATE EXAMINATION, MAY 1048.
PART 1B : SkcTioN 2. SUPFLEMENTARY
Full marks : 100 Time ullowed ; 3 hours.
(Credit will be given for noatucss and precise answor)
1. Marks obtained by 179 oxumineos are reprosonted by the following frequency

distribution :

Bcores frequendy
34—37 1
38—41 0
42—45 3
46—49 7
50—53 20
b4 —57 32
58—861 39
62—65 21
66—069 34
70—73 3
H=—-77 8
78—81 8
82—85 1

The menn of the abovo distribution is 81.1 and the standard deviation is 8.4.

Fit a normal curvo to the above data. Ts tho thooretical curve (obtained) a good

fit to the observed data? Support your statemont.
2. (a) The following table represents the sale of shares in the N. Y. stock ex-

change during difTerent years :

1921 — 14,300,000 shares

1023 —19,770.000 ,

1925 - 37,690,000 ,,

1027 -~ 48,080,000,

1929 —93,750,000 ,, -

If the number of shares sold iy graduated by (13.956.000) (1.178)" when r represents
* the number of years that elapsed after 1010, caleulato tho number of shares sold in 1022,
1924 and 1928. .

(b) Draw graphs showing the nctual and caleulated volues for the number of
shares gold between 1921 and 1929,

3. (a) Draw bar dingraoms to roprosent the following facts:

India imported 223,142 tons of sugar in 1935, 201,168 tons in 1936, 23,075 tons
in 1037, 14,389 tons in 1938 and 35,679 tons in 103D, OF the total quantitics the share
of Java was 176,146 tons in 19356, 150,416 tons in 1036, 156,022 tons in 1937, 10,203
tons in 1038 and 24,5610 tons in 1939 and the rest came (rom various other countries.

(b) Name the publications from which the following information may be obtained:

(i) Total population of Rangpur town

{ii) Exporta of Jute [rom DBongal ports
(iii) Imports of hides into Calentta from other parts of India during 1038

(iv) Total number of Inbourors employed in the Jute Mills of Bihar
{v) Acreage undor Paddy in the district of Burdwan in 1941,
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4. (a) The mean longths of two anraples of beams of 1000 and 2000 are 67.5
inches and 68.0 inches respectively whilo the standard deviations are 156.5 and 174
inches respectively.  Can tho samples bo rogarded as drawn from two (normal) popu-
lations with the same mean?

(b) A distribution of 150 people in normal condition gave an average pulso rate
of 79.68+0.15 beats per minuto but aftor hoing administered a certain drug thoy showod
an nverage pulse rato of 81.12+0.20 beats per minute. Is it probable that the
increngo in pulse rate is duo to tho drug or is the rosult due to a variation in the
sampling ¢ ’

COMPUTER'S CERTIFICATE EXAMINATION, MAY 1848,
PanT IC: SEcTION 1.

Full marks : 100 Time allowed : 3 hours

{Machines and Tables allowed. No credit will be given for incomplets or
scrappy snswer.)

1 (i) Fit the cubic ¥ = ay+ax-+a,z’+az* to the following data. Calculate
tho expectod values and draw the fitted curve through the points corresponding to the
observed values.

x 1 2 3 4 5 [ 7
y 10.16  12.00 13.980 15.91 17.93  20.07 22.71

8 9 10 11 12 13
vy 26.97 20.00 32.53  36.07 37.80 39.95

(ii) Solvo graphically the following equation
N
a, +a,2+a,2 +a,7* = 3.333 x+1.667

whero a,, a,, a,, #; have the same values ns in the (itted curve under (i).

2. The following table gives the yields of three varieties of paddy, each variety

being treated with_ four kinds of manure. Tho varioties are V,, V,,"'V, and Manures
aro M,, M;. M,, M,. The experiment wos lnid out in a randomized blook design. Test
the significance of internction between Variety and Manure.

Blocks vV, Vv, A\

M, M, M, M, M, M, M, M, M, M, M M

1 06 187 222 109 148 262 246 277 116 208 220 430
17 70 183 125 97 133 181 263 203 143 220 341 371
11 77 143 134 138 1654 224 104 260 117 234 268 484
1v 80 179 173 113 146 248 100 325 120 253 207 400

18



3. Assuming the correctness of the first two columns check the following caleula-

tion correcting mistakes whenever found.

moments.

Thence calculate the first four corrected

s [sern| se

I
serr ! fe [fee ] g nesy

¢ |
—10 _ 20| — 18] 200 162 — 2000 [— 1458 20000 | 13122
-9 — 36| — 32| 324 256 — 2018 |— 2048 | 20244 | 16384
- 8 — 112 | — 908 896 688 '— 7168 |— 4802 344 | 33614
— 7| 41| — 287 | — 246 | 209 50092 | 53136
— 6| 83| — 498 | — 436 | 2008 107568 | AIRTS
— 5] 160 | — 845 | — 076 | 4225 105625 | 43204
— 4 394 —1376 | —1182 6304 1OOSG4 31914
-3 ! 669 | —2007 | —1338 | 6021 2 54180 10704
— 2| 990 —1080 | — 990 | 3860 15840 [ 990
— 1] 1223 | —1223 1223 REEC

0 i 1329 1329 32 1320
11230 | 1230 | 2460 | 1230 2 1230 | 10680
2! 1063 | 2126 | 3189 | 4262 | 936 17008 86103
3, 646 | 1038 | 2584 | 58l4 | 10336 2 41344 52326 163376
4 ' 302 | 1608 | 1060 | 6272 | 0X00 26088 49000 100352 243000
50 202 | 1010 | 1212 | 5050 | 7272 25250 = 43632 126250 201792
[} 79 474 563 2844 | 3871 17064 27097 102384 180679
7| 32 224 266 | 1568 | 2048 | 10976 | 16384 | 76832 131072
8| 18 128 144 | 1042 | 1200 | 8336 | 11664 | 60633 ' 104976
9 b 46 50 | 405 | 500 | 3645 | 65000 32805 50000
10 2 20 22 | 200 : 242 | 2000 | 2662 20000 29282
86585 | 8763 | 13759 54919} 85752 1072451 236653 1142061 1539292

|

COMPUTER'S CERTIFICATE EXAMINATION, MAY 1048,

Full marks : 100

{Machine & Tables allowed.

answer.)

Part 1C: SecrtioN 2.

Time allowed : 8 hours

No credit will be given for incomplete or scrappy

1. Evalute correct to three places of decimls,

A/22.61 log 0.87

4/64.98 log 6.87
1/124.10 log 24.37 |

1/2.278
1/1.086

1/0.683

2. The value of & funotion corresponding to the valuea 1, 2, 3, 4, 6 of the argument
are 0.108609, 0.237702, 0.2703565, 0.314560, 0.362274 respectively. Calculate the value
of the function when the argument has the value 1.26. ’
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3. Avalyse the results of the following Randomized Block Experiment.

Blook I Block 11
E F B C B ¥
26.4 35.1 40.8 45.1 41.2 32.9
D A C E A D
26.4 38.0 37.9 27.9 38.7 24.3
¥ B D E D A
32.7 40.0 25.2 26.0 20.8 48.7
A C o} C B F
37.5 32.9 27.2 47.0 49.7 36.5
Block IIX Block 1V

Are all the treatments equally offoctive ?
Is the treatment F better than D ?
Show your knowledge of tho use of 8 table of random numbers by assigning six
trentments to the sovoral plots in n lay-out of the above type.
4. The following monthly data represent bank debits deflated for price changos
(5 ciphers omitted) in a certain country. Caleulate an index of seasonal variation.

Month 1923 1924 1925 1924 1927 1928 1929 1930
January 1756 1606 1877 17s3 1754 1572 1647 1833
February 1434 1445 1494 1431 16509 1432 1433 1543
March 1062 1745 1855 18556 1897 1740 1724 1786
April 1734 1616 1762 1742 1712 1600 1699 1801
May 1728 1678 1609 1664 1654 1683 1681 1792
June 1871 1552 1628 1709 1719 1757 1648 1737
July 1651 1604 1685 1719 1674 1618 1721 170t
August 1652 1451 1540 1536 1568 1593 10694 1584
September 15456 1563 1537 1587 1641 1584 1629 16815
“October 1766 1757 1821 1767 1745 1762 18G4 1758
November 1645 1471 1550 1591 1568 1535 1735 1608
December 1662 1547 1706 1819 1651 1669 1725 1650

6. You are asked to calculato on some old materials
(1) 8,and 8,
{2) riay -
Ou going through tho working sheots you find the following :
(1) Moments about an arbitrary origin,
#)'=—1.0047, ' =2.6279, p,’ =—10.2758,, #,' =25.7387
(2) The total correlation coeflicients
r12=0.9387, r,=0.7048, r2,=0.3063
Are these figures of any help to you ?
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