INDIAN STATISTICAL INSTLIVTE
Computer's Certificate Exazimtion & ¥ay 1963
Paper 1 (P-m:ucal) [l Blazentary Computation,
T™m ¢t § ho\u-n - Pull marks 1 100
(A) Flpureg in the n.rsn indicate full mrks for each quuuon.
(b) Use of ealculnting machines is not pormitted.,
N w
(a) Round off tho following numbers to obtain the occuracy noted
wgainat each. Work out the abeolute and relative errars in each of the
rounled of f numbers.

(1) 2.173 correct to two decizal planas,
(11) 17.1965 oorrect to thres deciaal places.
(411) 0.0127 correct to two significant digits.
(1v) 0.00216 correct to throa significant digits,  ° - (6)
(b) In respect of each of uu.followim approximte nudbers, sention s
(1) the numbar of significant digite.
(2) the linits within which the utunl value lies.
(3) saxizys possidle relativa ernr.
(Show the stepo of your computation alearly )
(1) 23517 (18) 0.5939; (414) 357001 ) O]

2. (a) Find the eun of, the following appmxmte nucbers correct to two
decizal places, by contmacted mt.hod. W

0.51625 « 83,123 - ..916351 + 0.00612 + 0,000012 (3)

(b) EITIER,
Find the product of 43.91 amd 063.. 4 (both being appnx!mto
pumbers). ¥hat is the mumber of Mmﬂ‘icant digﬂs in the product t
Mantion the rule you have used. (5)
0.38 i3 an approximte number. Work out (0. 38)° and tention the
number of significant figures in the result. (S\o- the steps of your compu-
tation clearly). (5)
11}
(c) Fimd the continued product of 12,7053, 0.003275 amd 5.432
correct to three dacimal places by contracted method of multiplication. (4)

o (4) Find the value of the following correct to three decisal places. '(4)

1 1 1 1
1X3* T X3X5 " TX3X5X7 """ *TX3X5 ...X61
“
3. (a) Pind the values of any six of *he following by consulting appro-
priate tables am mention the nusber of significant digits in each case.
Give reference to tables used.,

(1) logyy (2.0814 X 72.714) (v1) (0.7)% + /23550
(1) log, (3/0.7159) (ve1) 274 3"

(181) antidog (og,g 10"*7%')  (vait) atn 16° 10° 30°

1-

() &2 (1) mn 24° 19" 25"
v) 1 PR '
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(v) EITYSR,
(1) Find the value of o™ n* correct to six deolml places,
x l ..

for mw= 1,2 ond x-}andG. . . (6)

{11) Pind the value of * 0

1 +8inx +co3 x+ 0.2 ainzx + 0.7 tan x correct to eix

decioal places for: x = 10° and 30° (a)

o8 .

‘. Pind the valua ot

I ; sl 4
132017 & (19.13)

R : .

Gn46x 38 .
N for xa3gnd 5. . (10)
4. Deterzine by means of linear interpolation, tha valuas of “x
oorresPorﬂhvg“.to X = §72.4y T = 529.6 and x = 528.7 from the data

5% ain 25°,

furnished below 1 -
X - ux x _UL_
522 . 0.71767 526 0.72099
52) 0. 71850 527 0. 72181
524 0.71933 , 528 0, 72263 | L
525 0.72016 . 529 P 0. 72346 (12)

5.7 (a) Solve graphically the aqmuoru' 2x » 3y. =1 and 3x - 2y = 8. (5)

(v) BITNER, . .
Plot the graph of the curve, »*° |
y = 5% ¢ .05 12 .
using a3 many values of x_ within the range of -10 to no, a3
you think are necegsary for & pmporly drawn greph..
Froa the cr";\h 80 dralr, deternine the nrel entin): enclosed by
the curve and the- ‘x axis. . (12)

LR . .
‘Draw the graphc of the trigonomti-iea! functions y = sin x end

Y = cos x, between x = 0ond ¥ = 990%, Fird the values of x within these
unm 'Mch u:my the eq-muon 8in x = COB X. (12)

.-

. 6. e to!lonrc gives int" craation with regard to progress zade by .

apprentices ln thoir Iork [ . .
.. T.
© 7 weaks of % efﬂciency weeks of . 13 otnciomy
Spprentice work ° _ achisved .. Apprentico work achisved
T, N 1 7 - %
2 34 I 48
3 38 9 < 54
4 40 . 10 . 57
5 ? 141 .
6 46 12 14 (19)

Plot the data and draw a froe hnna ourve to indicate the trond.
(1) Roud from the greph tha % offfeiensy valus for the 5th week, and



Pam
IMDIAN STATISTICAL INSTITUIZ
Corputer's Certificate Exumination - May 1963
Paper 1I (Pmcticz\l) 1 Compilaticn and Prosentution of Statistics

Time 1 5 hours Full mrks 1 100
(u) Figures in the mrgin indicate full marks for each question.
(b) Use of ealculating michines ia. not permitted.

1. From an all Ind{s lsnd utilisation survay, a su-zary table was
prepared chowing cozposition of gross area in thousand ucres under the
principal crops grown singly (€ ) and in eixturs both apportioned to the
principal crops (¢, ) and to otfer crops (sz) with their total (C,).
Total aIlocated mrea 1('l“.‘) and total gross area (T.) under the crops were also
computed. Percontages ¢f pi-a crop area i.e. sirgly grom (2;), total mixad
crop area (P) and totl cilszuted area (PA) to total gross ares, were Also
calculateds The estimates: «ir. prepared for the six population zones -

North India (N), Bast Indis (%), South India (S), West India (¥), Contrel
India (C), North-West India {i.\) and all India (A),

From the figura showr. below, propare a sujtable table with proper
. title, headings, sub-totils and totuls etc after filling up blank, and
correcting obvioua mistrkas, if any s .
Xc, = 11724 scm' - 33 T, = 21897 ¥P, = 3871
BC, = 3457 WSy« 2373 ET. = 5404 P = 45.82
1 8

sc, = 848 ccI=1 - 6841 ST w881 S, = 91.63
we, = 5148 U, 10173 m’n = 7521 W, = 51.26
cc. = 13162 Ecnl - 1947 €1 =20003 CP, = 47418
nNC - 18009 r:.wc‘H. 5675 M., - 23884  NTP, = 63.29
AC, = 52349- .\cn‘ 21202 AT, =795%0. AP, = 94.78

NC, - 83935  SC_ = 77 KT =320 WP = 61.29

mz o 5
Ecﬂz. 2141 e, =18566 He = 7545 Py = 54018
s%z - .44 -':u. = 3598 STE - 925 5?‘ a 8.32
w;mz. 1225 ey =433 wz - 10042 CF, = 52.82
g, = 7002" HAC, 41085 €T, = 20095 TPy =AW
1.%C, = 45701 AC, =53002 N.\'ITB-ZBJS.; H.‘l?n‘}é‘-“'
2 .
A.cmz. 25561 AT, =105151 AP, = 50,22
P o« .29
8
EP, = J1.62-
SP, = 95.24
WP, = 47.90
B, = 1T
WP, = 30.94
AR, = 7569

It gay be noted that aress relating to (Cg), (C¥), (T,) and (Tg)
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2, Prepara u blank tabular form with auitable headings and providing
space for sub-totals and totals for presenting the diatribution of populatien
of a country by € age grours And 2 cocmunities. Figures under each cotmmng ty
are again to ba shown unier “eale” rni"fer2lo” and thoss agnin umder “literaton
and "illiterate” clasaificution. Tct1l populution of tha country is also
required to ba shosn by esch age group. (10)

3, Collect tha following from tho putlications supplied to you and
present them in 4 nest tebular fars. ‘lention tha sources together with
page numbers frod aterv you have corpiled the data, Alsng with Froper notes
ahere necessary.

( Attemot any_ txs )

(8) lurber of Rwxistared factries and enployment thorein for .
first Ralf of ony year, by States in Indin,

(b) Ravenu: end exauditure of d4fferent States (on Ravenus account)
for three conswcutive v.«r3. =z3venuu should be classified as Tax and non-tay
Revenue, and expenditun- 1.~uii ba classified as Devalopsentnol and Non-devel-
oprental exponditure.

(e) Muzber of hospitals, disjensuries, beds and patienta treated, for
any year, by Stateo in Iniia. (10)

4. Mention in which pudblication tke following tnforcation would be
available. Give 8lso the nime of the is3uing euthority and the periodicity
of the publication im each' cuce.

( Answor any fiva )
(a) Monthly te‘al nucber of nan-shifts mrked in coal mines in Ind{a,

(b) Total nucber of uve-o'.ock imported to Zest Bennl from different
States of Indin for a particular ycm'. .

(c) Monthly Post Office cavh.rs bank depoait in Indfa, classified as
“roceipt" 2nd “outstanding™.

(d) Kuzber of vacancles motifiecd during a month in Emplcyment Sxcharges
of the differcnt States in Indis.

(a) Total nuzber of cotor-vehicles in Indian Union including motor-cyclen
ard euto-rickshews.

(f) Statistica of mental hospitals by States in India.,

(g) Honthly estizated employment in public sector, (classified unisr
“Central Governzent", State Jovernment®, “qunsi Guvomment" and “Local R
Bodies").

(h) Monthly olcctricity ,eneruted, state-xige in Irita.

(1) Monthly spproxi=ate gross-esming of Governcent Railways in Indis.
(§) innusl all Indis etotistics of educational institutions, scholars
and expenditures on education. ’ 10

5. The following table gives the length (recorded to the nearest tenth
of 0 centidetre) and also tha nucber of graing per oarbead of 160 esrheads of
a particular variety of whaat. Roarrcngo the data in the form of a bivariate
froqueacy distribution (correlation tuble) using suituble class intervala
for each voriabla, (25)

(Fleanso ace next page for table)

Pleage tum over



Teble . Data on length of cartesd (x, in cm.)
and nusber of grainad per earhout (y)
of a particulsr variety of wheat.

b S, X R A X -4 . SN A
10.2 38 8.9 20 9.8 26 8.4 24
8.8 23 9.0 28 9.5 29 13.4 48
105 2 2.1 17 10.1 3 8.2° 29
1.4 38 745 20 9.6 33 6.6 17
9.9 . 29 12.7 2 102 39 9.6 7
10.0 28 11.7 38 8.7 34 8.4 b}
10.0 52 8.3 21 7.9 20 10.0 32
10.9 26 9.7 52 1265 » 165 <
1,3 40 10.8 28 10.7 30 10.5 32
945 3 .9 3n 3.1 21 12,1 12
12.5 43 9. 32 1.2 39 9.7 30
11,0 32 1 32 9.7 26 849 25
10.1 29 .4 42 10.4 3 9.7 40
9.7 28 10.4 27 11.0 40 1.2 31
1S 33 10.9 3 13.6 4t 1.0 40
1.7 32 9.4 28 9.6 3 1341 45
10,2 40 945 23 1.1 36 10.5 33
9.8 59 12.2 36 8.9 28 8.4 35
9.3 29 241 29 10.6 29 1.5 30
10.5 35 10.4 24 10.4 34 9.4 23
9.0 22 944 22 11.3 35 1.8 b
9.6 29 8.4 23 8.7 26 8.5 2%
1.4 40 10.8 34 10.6 30 10.5 35
9.9 23 6.7 17 95 26 1.0 17
10.6 28 1.2 39 11.5 45 8.3 2
8.4 25 1.0 15 9.6 25 11.7 33
849 28 10.9 32 1.8 19 10.0 29
1.9 37 8.7 27 10.4 37 945 23
12,0 40 10.6 30 8.7 25 10.9 3
1242 39 8.0 14 12.8 50 9.7 25
6.5 17 1.5 35 9.8 3¢ 10.0 27
9.8 32 9.4 21 6.3 17 10.9 29
76 21 7.6 23 12.4 33 9 | 24
10.9 35 8.9 31 24 N 545 13
6.3  16° 10.9 29 8.6 33 10.6 18
8.8 26 93 29 13.3 38 1.5 37
1.3 37 10.0 » 10.7 % 9.8 26
6.7 15 8.5 24 9.7 3 1.7 44
8.9 3 1.6 » 1.7 36 q,2 31
1042 3 10.6 32 10.4 29 11.8 41

6. Reprusent the following data suitably in a pie chart.

Aree undar prineipal erope in India, 1956-57

Crop Area Cro Area
000" heotarae P 000'hectaras

Rice 32,278 Cotton 8,019
Jowar 16,238 Jute & Yesta 1,069
Bajma 11,259 Tua, Coffce etc. 482
Muiza 3:759 Sugar cano 2,047
Ragi 2,219 Tobaceo 419
Sanld millets §'§Z§ Potatoos 286
Whea’ 3¢} Y

Burley 3,510 Otern 1,361
Othor foolgruirs 23,317 Totsl  1,37,319

Oilseeds 12,495

(7 urze s Directnrite of I

P TR v

ne:

)

aies & tatiatics, Viristry of

(11)
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7+ The followirg table givos expenditure on recojnised educnticnal
institutions classified according to sources froa which fin:nces arg

drswn. Cive a suitable graphio rejrusentation. (1)
(Bs. 1akhs)
Covt, Funds District Municipal Bndow- Other
Yeor  Tootral States Josrd Punds  Punds Fees wants  Sources Total
1953-54 578 7962 866 535 3291 461 1029 14775
1954-55 657 9027 95 605 3534 49€ 1077 16500
195556 1215 10506 »d . 655 3790 5€3 1251 10976_
1956-57 1417 11539 w16 . 694 4010 644 1250 20629
1957-58 1766 13948 970 T8 4359 699 1511 24040

‘(Sourca 1 Linistry of Bducation)

000c000000000

Pleasns turmm evap
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INDLWN STATISTICAL INSTITUTR
Cozputer's Certificate Examination - ¥ay 1963
Paper III (Practicsl) 1 Selected Techniques of Computation

Time 8 5 hours Full mrke s 100

(a) Figures in the cargin indicate full earks for each question

(b) Use of calculating cickines is permitted.

1. (a) Tobulate 1

) tar / M
1.7
for integer values of n from 2 to 10 and for r = 0.90; 0.95 and
0499«
(b) BITER,

The followiny tatla gives for some values of x the valuss of
£(x) which ia a third degree 1-lynonial in x. Prepare a difference tabls

fo\

to locats errors, if any, corract any error detected, and find out by using

a suitable interpolation formila, the value of f(x) for x e 0.052.

x £(x)

«02 - 0.57325
.03 - 0.84169
04 - 0.09507
05 - 0.16296
06 043355
07 0471465
08 1.00501
09 1.30338

OR

By ueing lagranga's interpolation formula find out as accurstely as
possidle the volus of 8in © for 0 = 2 radians, based on the following

values of "g 8 vhere the values of O are in radians.

‘ox s sin 0

bin °
10 0.5642
1 0.4894
172 0.4135
N 0.263%

2. ETTHER,

(a) Pind by quadrature the value of t

1
f(l - xz)idx correot to five deoimal places, by
0

calculating 13 ordinates and then using Simpson's one-third rule.

(b) Bvaluste the intezrel by using Trapezoidal rule amd compare
the result with that obtained in (a).

OR
(2) Find oorrect to four deoic) ploces the valuy of 1

x= 1
2‘% 2(x+1)2

(16)

(16)

(18)

(n

(15)
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(b) By a graphical mothod find tha value of

.15
f (x + 1)'2 dx
[3

3. (s) Solve graphically the equations (correct to one place of decimal)
1) v = % Vo-o
(1) 3y = T-x

(b) Find correct to three decizal places, by numerical methad, the
smallest positive root of
Feixeb

4. (8) Solve the following equationa
14.9

3.9x = 2.0y ¢+ 3.82 =
2,1x + 5u1y = 2,92 = « 8.6
5.9x ¢ Juty ¢ 2,12 = 0.9

(b) Find the product of the two determimants

1 3 4 t 2 0
2 71 3 and 2 3 6
13 5 3 4 6

(c) (i) Evaluate the following determinant

2 4 -2 3
1 -2 1 (]
-2 o - 3
2 3 -2 3

(41) Find the co-factor of the elerent in the second row and
third coluzn of the above determinant.

(431) Find the minor of the element in the fourth row and second
coluzn in the doterminant.

000000000

Pleaze turn nver
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(12)

(13)

(8)

(4)

()

(2)

)
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INDIAT STATI.TICAL LISTIWIE
Computerta Certificate Examination - iny 19%3
Paper IV (Practical) 1 Deacriptive Statistics
Fall earks 1100

(2) Thooe who have passel (2ccording to the 01d rules)

in Part 13, Sectim I only (and not in Sectien II

of part 1B or in Section I of Part 1C) should

ansver questions in “roup B only in 3 hars, In
this case mention thy time of handing, over the answer-
saript, on cover pagr. ALl other should answer the
full papers .

(b) Figures in the margin indicate full mirska for each question.
(¢) Use of calculating muchines s peraitted.

Croup A.
1. A frequoncy distriltion of age at death from Diptherin, 18 given
balows
age at death frequency age at death frequency
yeird) (years)

under 1 602 20 and under 24 89

1 and under 2 1,133 25 and undgr 29 56

2 ard under 3 1,183 30 ap) under 34 61

3 and unter 4 1,112 35 ana under 44 110

4 and under 5 913 45 and undor 54 60

S and-under 9 2,290 55 and usder 64 52

10 and-under 14 4% 65 and under 74 22

15 and under 19 18 75 axd umdir 84 12

a) Evaluate frem the above d3:A, the medn And median age at death
from Diptheria. Which 40 you think {a the more appropriate

average in the present caco and why?

b) #hat informatien can the alove results furmmish you regarding the
Scenness of the distrilued o7 R
What further meagure would Lo necessary %0 énible you to get at
4 medsure of Skawness?

2,E1TR

The figures Leldw give details of exports of Indian Tex to various
countries in the world on the Lisis of calendar years.

xports of Indixa Teat 1956 aad 1959.

peatimation By fwo .  Timte )
. 5 1959 . 1956 1956
1. Burope 2.72 2.75 406934 1108617
(101 s U.S.S.R.) s

2, Aaia 2,80 275 24124 67543

3. Mriea 2.5 2:18 29027 15251

4. hnerica 2.8 2.65 51084 143992

5, Oceania 2.50 2.34 10849 21162

6. Other countries  3.27 2:54 1739 5618

524551 1428249

[8+4+2=14)

4
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Pero 10

Coopute from the data an index of export.price of tex for the year
1959 with 1956 as baoe year by the weighted price reletive amethods [a]

or

After an index number A, for textile filres, has been in operation

up to 1955 with 1953 as bLaso year it was decided to start o nev series
of Index number B and this time with 1955 2y bagse. The figures are
given balow. . .

Index w.aburs

- A B

1953 100

1954 100.99

1955 9514 T 160
1956 97.88

19571 100.28

1t is required to £inl o.t how the index number-of textile fibres
have behaved during thy entire periods Construct a continuous
serfes with (1) 1953 as bage amd (1i) 1955 a3 Lase. (6]

‘The figuresof average Weekly e:rnings in dollars and average weekly

expenditure on entertainments in dollars (movies, sports etc.) are
glven below on the VLasis of a sample study of 85 familiess

¥ 1 average x 1 average weekly wages (in dollars)
voekly expen- "

31 ture 36-39_40-49 50-59 6069 70~19_86-63 90-99
0.00-C99 - 1 . .

1.00 - 1:99 2 3 1 .
2029 1 2 10 - 2 .o

3,00 = 3.99 5 6 5 17 1
4.00 - 499 S 2 4 3 2 1
5400 = 5499 110 6 2
6400 = 6:99 2 T s, 27 2
7400 = 7.99 1 1

1) Calculate the cocfiicient of correlatton.

11) Obtain the lfnpr regression equation for rogression of
yox.e iw:'-

141) Estimate-thé averago mekly expenditure correspoading to an
average weekly wage of 60 dollara. ... (24

Ploase Turn Over’
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Groun B

An dnstructor of Mathezatica wished to duterzine tho relatiornship of
grades in a final wxazination to grades on two periodical tests given
during the years Cillin: Xjy X, and X; the grades of a student in
the first test, sccond t.ot 2 final exwninatiin respectively, he

obtained the following rcsults in respect of a total of 120 students.

% - 6.8 52;‘ 1.00 ), = .60
%, = 7.0 s§ . 0.64° Ty = 010
Ry 740 S5 <810 rpy = 0:65

where % , 8 and r-stamd for the remn, standard deviation
(d4visor 120) and corrvlation coefficient respectively,

a) Ovtain the lnear .nqu':l!.ion for rcgression of x’ on Xl amd )(2. [€)]

v) Estimate the fiml'grades of two stulents who acored respoctively
9 and 7 in the first test oad 4 and 8 in the sccond test. (3

Correlation coefficlents betwecn weight (Xl) am height (XZ) N
weight (Xl) and age (X,) y anl height (X)) and age (X,). in respect
of 50 boys were obtained asa

T ® -0.82

ry - O:TI

r = 0.9 . respectively.

<’
a) Compute the multipla correl:tion coofficient of X, on X, anl x,. [4)

b) Compute the partial correlc<ion coefficieat of weight and height
elininating the effect of Azes o 4]
. . .o e L ’ :
The following table shows the United States fraight car loadings in
aillions of rail road ocars during the ycars 1951-1957. Obutain a
seagondl index by using any of the following mathadss
(1) Ratio to trend methad
(2) Ratio to noving averege oethod
(3) Link relative mezhod. [15]

Yodr-Jan, Feb, March April Wy June July Aug. Sept. Cot. ilove Dece

1951 37 28 30 3 4 R 3B 33 33 43 n 27
1952 % 29 28 29 % 26 29 3 3 4 N 26
1953 33 27 20 29 B R XN X 3 40 2] 24
1954 30 24 24 24 3B 271 ® 21 27 ¥ 26 25
1955 25 25 R 27 3 % » 3B 31 R 3y 26
1956 27 27 % 29 ¥ 3 23 ¥} R R 5 2%
1957 26 26 3, 25 % 29 21 3 28 29 R 22

Pleage Turn Osr
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Fit c curve.log y « 3 ¢ bX to the following data and gmduite the
values of petroleum for the different years.

Year Production of petroleum (y)

(x) (zilliors of Marrels)

1941 1402.2

1942 13866

1933 156516

1944 . 1677.0

1955 o ama

1946 1733.4

1947 1857.0

1948 2020.2 -

1949 " 184149

1950 1913.6

1951 241.1

1952 2290.0

1953 . 2360.0

Fit the cubic y = a° + °1‘ o-azxz + n,x’ to the following data.

Calculate the cxpected values and draw tha fitted curve on 2 graph.
alonz with the observed values

1 1 2 3 4 5, 6 1
y 0 10,16 13,90 17.93 16,25 18,50 25.67 28,00

0000000

Pleseo turn ovep -
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P 13
NDIAN STATISTICAL INSTITOTR
Computer's Certificate Bxcmimtion - May 1963
Paper V (Pncucal) t Elenentary Statistical Methods
Time t 5 hours, ’ ' Full marks ¢ 100

(a) T™ose who have piased (according to old rules )
Part 1B, Section II only (rnd not in Section I
of Part 1B or in S-ction I of Purt 1C) should
angwer questiona of Croup 3 ond € only in 2% haura.

(b) Those #no have passed (according to cld rules)
Part 1C, Section I only (but not in section I
of Part 1B or in Section I of Part 1B) ghould
answir questions of Sreup A ad C only in ¥} hours.

(c) ALl cther should enawer the full maper.

(d) Figures in the cargin indicate full marks fer each question.

(o) Use of calculating mchines i permitteds
GROUP_A

1. The following table gi'lés the distritution of the number of alpha
particles falling on a courtirg device, during pericds of fixed duration,
4n 2608 repeated trials. Fit 1 Poisson distritution and test the goodnass
of fit.

Ruzbar of Number of
Prequency Frequency
particles . particles
] 57 1 139
1 203 8 45
2 383 . 9 - 27
3 525 10 10
4 532 11 4
5 408 12 1
3 273 13 1

Totsl 2608

2. Two &nulylsta each deterzined the irom content of n saterial on ten
specicens each, und the results, in tha pr0e unit, are shown below

Analyst A Amlyst B
4440 1.62
4.62 457
4.43 4485
4460 . )
4455 o461
Aedd ™ ©Td.50 ¢
1edb . 4455
1.39 4435
315 - 4.9
AT 4484

Compute the variance for each analyst and teot if B ig enpe
varjable than A, :

3« The following coded data were derived from laboratory tests an a
certain atoel product, X represents tensile strength of the praduct.
X‘ and X2 represont concentrations of two elements thousht to be related
to tensile strength.

(Teble see mext pags)

Please_tum over
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Test Test

No. L5 Y- Yo, Lot %
1 83 21 26 1M, 104 19 1
2 70 8 16 2 140 20 23
3 9 22 16 13 160 22 26
4 120 18 29 14 17 ¥y 18
5 1é 20 21 15 110 20 , 1
1 174 2 27 16 8 16 15
17 104 M9 17 170 24 18
8 17 15 28 18 T4 16 8
9 26 10 17 19 107 16 18
10 10° 19 13 20 12 16 2%

(u) Compute the sultiple correlation coefficient Ro 12 aml test for
its significance.

(v) Alao compute the partial correlation coefﬂchnt Tpy,p 04 test
for 1its aignificance. (20)

RO B

4. (a) The following data relate t» lives fn hours of sacple lamps
taken from batches of electric lamps, Test whether the batchea differ
anmonget thenselves §n average length of life. -

Batch 3ample size Life of individual lamps
A 7 1600, 1610, 1650, 1680, 1700, 1720, 1300
B 5 1580, 1640, 1640, 1700, 1750
¢ T e 1510, 1520, 1530, 1570, 1600, 1680

)]

(b) Tho data given beios are in respect of yield of wheat, in suitable
units per acre, unler five different treatzents, based ona § X 5 Latin
Square fertilizer experiment.

Prepere the Analysis of Veriance Table based on the data.
Row S 7 Col u)n n n 3
1 B157.8 C148.5 A33.4 D153.5 Ei41.9
2 Di50.5  Eig5.5 1518 Bi52.6  Ai31.9
3 Ar46.4 D147.9 B155.6 Bi150.6 C153.3
4
5

€156.2  Bi55.1  Ewd3.2  Ai38.8 Di53.4
Ei53.0  Mi43.0  Did8.]  Ci54.6  Ei55.7 (16)

5., RITMER,
{In each case cention the page numbers rnd names
of Tablas used)

(a) Select a random sample of 10 unite out of 90 units serhlly
nunbered (without replacezent).

(b) Arrangs 12 treatmunta nuabered 1 - 12, in random order.

Pleasa tum over
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{c) Fiftecn villuges with their respective aresds in square miles,
are listed below. Selact 3 villages with probability proportionil to
area (with replacement).

villagze no. Aren villnge ne. area
1 2,12 9 6.93
2 3.75 10 5,10
3 1.62 1 2.5
3 4.83 12 1.07
5 3425 13 8.9
6 £.22 14 1.76
7 1.17 15 3452
8 1.82

L

(a) Propare a layout of randomized block experizent to test the
difference in yleld of 6 varieties of sugar came, in 6 blocka,

(b) Prepare a layout of a Latin Squire experiment to test the
difference in yiald of 6 varieties of whent,

(for both (a) and (b) ebove, you muy Bssuce that a plece of lamd aloping
wast to east is available).

(c) Arrange the letters ABCDE, in rundom onder.

GROVP_C

6. Luvestigate by plotting suitadla control charts any evidence of lack af
control, in the following data

Averapes ard Ranses of resistance

@ Pele .z &

1 5 154.6 36.6

2 9 1454 28.2

3 3 160.8 33,6

4 4 152.7 2.3

5 5 136.0 12.9

[ 5 147.3 264

7 5 161.7 21.6

8 5 151.0 a5

(b)  FRucber of holes oboorved in bituren coated hesainn sheets,

serlal length of number of

nucber ploce (yde) holea
1 2 n
2 30 82
3 20 3
4 a5 30
5 25 48
6 25 13
7 30 5
8 25 3
9 0 40
10 5 37

000¢ QU000

(10)

(10)

(o)

©))



INDIAR STATISTICAL INSTITUTE
Computer's Certificate Examinatisn, Novecber 1963

Peper I (Practical) 1 Elementary Computation.
Time § 5 hours Full marks : 100

(a) Figures in the margin indicate full marka
for each quostion. ~ .

(b) Use of caleulating machines i3 not permitteds

1. (a) Round off the followin; retaining acourscy indicated and work out
the absolute and relativa orrors in each case.
1) 3.0013 oorrect to throa significant .dlgﬂa
1) 5.32517 correct to the nearest hundredth, (3)

(b) Copy out the reoiprocals of the following nusbers from appropriate
tables and find the averege of the reciprocals.

60, 61, 62, €3, 64,

To how many decieal places is this aversge correct and why ? (3)

(c) Bow many signifioant digits sre thore. in the following spproximte
nucbers ? .

(1) 0.00207015 5  (11) 890 X 10°

werk out the uppor limits of the ebaolute and relatfve errcrs in
thase approxizate numbors. Your couputational steps should be elearly
shom. .

(€)

() The product of two approxirnte numbors his been obtained as 301413,
The relative orror in this product is leoo than 0,0005. BHow mny .
significont digits are there in tho product ? (3)

2 (a) EITZR

Pind the valw of 349.1-2 6.634 where both are nucbers rounded off
to the last digit. How meny digita in the result are significant and
why ? (5)
OR

The logaritha of a numbor 8 3.49852 find the antilog of this mucber
froam suitable tablos. How many digits in the antilog are trustworthy

and shy ? (5)

(v) Pind, correct ts four decimal places, the valua of
' 2 0 3 ’
8, a2 oo} gt @

(c) Pina, correct to three places cf deoimls, the value of
0.343662
0.28501 X 0.608175 (4)

Pleago_tumn over




(d) 2da the following spproximte nusbers snd mention the nuzber of
significant digits in the total.

5.1625, 86.43, 1916 X 1075 4.3 X 105, 0.93402 X 10° G

3, (2) Find the valu of any gix of tho following by consultinz appropriate
tablea and mention the nuzbor of aighificant digita in them. ve
reference to tabloa used.] (9)

1) Log, (17.61 2 4.4612 X 2.1)

14) log, (5,490
111) log, T

1v) '—2 correct td fize places of decimals
L]

v) coofficinnt =1 the fifth term in tho expansion of (x o y)"
vi)\/5.522551 /43553

vi1) (costra 51° 10)F

vit1) log tn 41° 15" %0

15
ix) 24 nd
n=150
(b) Find the valus of any two of the fcllowing,
) ye100(1+HP0-5P tor 2223 (5)
2 - .-'. 20
R Viea .
) ﬂs ¥+ 4_] Ny 7'.0 " (5)
(2")2.1 )

111) 5in2 @ - €220 + 0.2 log tan @
tor 0= 11° cod 15°. (5)

4. HITEER

In the fsllowing twc-way pribability tobdle, find out by linecar
{nterpolation, the probability vslues corresponding to

T = 8, m o= 2,63,
vV =10, @m=2.08

) 2.6 . L2.7. 2.8 2.9
v
1 463557 61127 +58715 256329
9 81652 79814 JJIN9 L7596
1 2921093 +91026 +89268 .88637
13 497052 96530 +95951 95313 (14)

Please tum over
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OR

(a) Purnished belew aro the figures of monthly averags coal production
(reisings) in Indis, in thousend metric tons.

cosl rafsings ooal raisings
Yyeara {000 metrio tons) years {000 motrio tans)
1955 3236 1959 ?
1956 . ? 1960 4384
1957 3683 : 1961 ) 4675
1958 3838 1962 5004

tbtain by linear interpolation,estizates cf the production (raising)
figuros during the years 1956 wnd 1959, (8)

(b) Using the estimtos cbtained in (a) above, plot tho veluos of coal
rajsings for ell the eight years., Draw a freehand curve, By
oxtending it obtain 1n ostimate for tho year 1963. (6)

5 Draw tha graph of tho trigonometric function y = Sin x + Cos x
botween the range x= 0 and x = 21 Read out from the graph the
values af x for which y 1is

(1) sinfoun  (i1) zors (iii) caxiounm,

(you zay choose the 9 intervals ~

o, X 2% 3L 4m .. In Bk
v 4!4!"

O I L R
p 2 (18)
as usual rezembering that X represents 100. )
6.  KITER .
(a) Solve graphically the equations
62z -3y = 11,3
5.2 ¢ 1.8y = 937 (9)
(v) Find the ares of the triangle bounded by the y-axis and the two
straight linos given by the two equations in () above. ()
OR
(a) Solve the equation 7.2 -~ 0.50x = 8,64 = D by plotting the functien
y - 2. 0.50x = £.64. (10)
(v) Prom the graph,determine the area of the portion enclosed by the
ourvo and tha x-axis, (8)
000007000
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DDIAN STATISTICAL INSTITTTS
Computer's Certificate Cxaninaticn, November 1953

Paper II (Practical) 1 Coopflation and Progentation of Statistics
5 hcurs L Full carks 1 100

(a) Figures in the margin indicate full marks
for each questisn.

(v) Use of caloulating machines is not permitted.

Tho official wholesala price indix (with the vear ended Werch 1953
as 100) in India r se Ly 1.2 percont ¢> 129.1 during the week ended
June 30, 1362 as aginac 127.6 for the earlier woek. The index was
8lso higher by 1.7 percent and 1.6 percent rospectively when compared
with that of 8 month ag> end tho correspondirg wmcek of previous year.

The index for "Food articles" pushed up' further by 2 units coopared

to 125.6 far previous week, 1.8 percent cozpared with 125.4 for the
corroaponding week of last month and 4.4 percent more compared to last
year, The {ndex for Liquor ani Tobacco declined by 0.4 percent to

99.1 eozpured to previsug weok and 2.9 porcent coupired to ooiresponding
week of tho previous conths Tho index for the eccrresponding last

year wag 98.6.

The index fer "Fuol ard Power, Light and Lubricants” group's'tcod at

124.1 88 agninst 124.3 for the earlier weck. The corresponding
index in last year was 121.,5 and the index for the corresponding week
of last month was 122.3. .!

The index for "Industrial.raw materials" advanced by 0.4 percent as
corpared with 136.5 for the previous week. The index for correspon-
ding week of last month was 134.9 and that for.last year was 150.7.

The index for "Manufacturing articles" moved up by 1.0 percent to
130.0 against 128.7 for the exrlier wock.

Tho index nucbers were 127.9 ard 125.8 during corresponding weeks’ of
last month and 123t yesr respectively.

Present tho above data ii @ nest tabular fora with proper headings. (20)

A survey was conducted fyr getting an cstimite of the personnel of a
country under 2 categories of xcadocic qualifications.

(1) undergraduste (§i) graduato and 2 catogories of technical
qualificatisns (1) diploma holders and (ii) greduato engincers by age
and community with their ompluyment status.

Draw up a blank tabular form with proper headings and apace for
sub-totals and totals taking that. thero were 6 age groups and

3 c_om:_\ltloo. (10)

Yantion §n which publicatiens the following information would be
available, GCivo also tho namo of the issuing authority and the
periodicity of the publicaticus in ocach case.

(Anower any five)
(1) Monthly stock held by mills of salt in India.

(11) Xonthly General Quantwa Index nuebor (by eea, air and land)
of oxport (1558 = 100) of India.

Pleace turn _over
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(144) Trend showing both yearly and sonthly in the'daily aversge
. loading of coal {in wagon) frua #est Bongal and Bihar
- - ooal fields for certain yoars.

(4v) M>nthly stato wise prcuuctlorrofpo'er transformors .in.
© Inlas.

(v) Menthly fual consumption such 83 coal, diesel fuel, other
fuol oil, petrol and total {n terzo of coal in Govt,
Railways for any particular month,’

(vi) Yearly expenditure incurred on bridge constructions on
National Pighways (Bridges including an bridges major
or minor c” all dimenaion). .

(vii) Different typ:: ef Motor Vehicles on rcads in India
during a part icular year,

(viu) Number of wvalid votes polled during sny election by stato.

(ix) Number of Auxiliarynurse-oidwives in different states
for particular year. .

(x) Total number of epinning mills and compcsite mills in
existence in Cotton X1l Industry by states in India
for a particular month.

Collect the following from this publications supplied to you and
present them in a ncat tabular form. Xontion the evurces togother
with pago numbers from where you have compiled tho data alo-xg with’

propor notos where necessary. (hs'nr sny tv)

a) Dotails of Reverue fros warious oxcuo duties \mdor the
follewing heads 1-

. Total gross revenuas on basic items,
.+ total net rewonues nn basic items,
total duties on additiqnal items, rv--
grand total of union exciece dutiew, "
state sharo of excisa duties, at
_ nat receipy,
for any 3} consecutive years,
b) Index numbesr ¢f Tnduatrial protuctisn (1953 « 100) and
wholosale price index (1958 = 100) of the following
oountries for tho five consacutive years.

(1) India, (i) United Kingdos and (341) Dnitod States.
¢) Nileage & ertire municipal roads saintained by Fublic Works

Departments in India by statos ond by types -of roads for any
particular year,

The following table gives tho life (in cozpleted hours) of internally
frosted incandescent lamps as obtained in life tests.

(a) Reorgnnige the data in & frequency distribution using
suitable class intervals.

(b) Draw the histogram und the ogive basedon the frequency
distribution.

_(for table sce next pam)
Pleage turn owr
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e
Table 1. Life of 200 incandoscent laopo

Ser Ser Ser Ser Ser

Moo lfe  y,, (Life g, Ufe  y,, Life . Life
1 1067 4 923 81 901 121 844 161 1023
2 919 a2 1333 82 1324 122 814 162 984
3 1196 43 811 83 818 123 1103 163 856
4 785 44 1217 84 1250 124 1000 164 924
5 1126 45 1085 85 1203 125 768 165 801
§ 936 46 896 86 1078 126 1143 16 1122
7 918 a1 %8 - 87 8% 127 935 167 1292
8 1156 8 13N 68 1303 128 1069 168 1116
9 920 49 1057 89 1019 129 1170 169 860
10 '948 50 702 9 1102 130 1067 170 "
1 855 51 521 9N 9% 131 1037 1m 13
12 1092 52 933 92 780 132 1159 172 932

13 1162 53 920 93 900 133 863 173 938
14 1170 54 1153 9% 1106 134 9% 174 1078
15 929 55 946 % 704 135 1035 175 1180

16 950 56 858 % 621 136 112 176 1106
17 905 57 10N 97 854 137 9% 177 1184
18 972 58 1069 9% 118 138 90 178 954
19 1035 59 830 9 1138 139 932 179 824
20 1045 60 1063 100 51 140 904 160 529

A st 60 90 101 M L 06 181 998
102 1087

B N & s 1m0 %

24 10 64 1063 00 BT 4 e s 765

25 1122 6 1002 5 958 445 9%0 185 75

26 938 €6 909 106 760 16 1258 186 1105
27 970 67 101 107 1101 147 1192 187 1081
28 1237 68 1021 108 942 149 922 188 1M
29 6. 69 1062 109 92 149 1150 189 705
30 “1102 70 1157 110 956 150 1091 190 1425

31 1022 n 993 " 824 151 1039 L] 610
32 978 72 92 12 653 152 1083 192 916
33 832 73 1% 13 930 153 1040 193 1001
34 1009 74 944 114 935 154 1289 194 8%
35 1157 1049 115 878 155 699 195 109

36 1151 76 940 116 934 156 1083 196 860
37 1009 n 12 17 910 157 , 880 197 1110
38 765 8 115 1A 1058 158 1029 198 1149
39 958 I} 833 19 730 159 658 199 972
40 902 80 1320 120 980 160 912 200 1002

[ The following duta give the n3u-distribution for male and femle
populations in India, in 1951, Ropresent the data graghically by
drawing & suitable pyromid bar chart. (13)

Please turn ovor
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Ago Table, India
(1951 Census)

Pepuiation (in lakhs)

Age group Wale Faonle
0- 4 239 237
5«9 . 231 223
10 - 14 209 196
15 = 19 185 174
20-24 163 158
25 =29 148 142
30 - 34 134 124
35 - 39. 18 - . 106
40 - 44 101 89
45 - 49 85 »
50 - 54 68 61
55 = 59 52 . 48
60 - 64 n . 7
65.~ 69 24 25
70 & above 38 40

1. The following table gives the pafd-up Capital of joint stock
conpanies at work, in four consecutive ycers, classified sccording
to the nature of industries.

(Fisures in P, lakhs)
Year Agriculture Mining & Procesring Construction Commerce [Transport
and Allied quarring and minue and (Trade &|Conmunica-
{ndustries facture utilities Finance)|tion & Storage
1954~55 3950 3126 53292 1416 24722 “Un
195556 4§52 3800 54762 * 5348 2594 3880
1956-51 4233 3902 60437 5500 26695 4921
1957-58 M1 5710 91915 5682 2641 4242
Yesr Community end - Personal and Grand
businese service other service total
1954455 17 1252 9,29,58
1955-56 682 - 1399 919957
1956-57 621 1442 10,7757
1957258 ‘741 . 1457 13,06,29
Give & sultable graphic prosentstion of the data. (12)

000005000
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INL1A? IDATY 3TICAL INSTITURE
Coaputer's Certifica‘a Exaainition = Myeaber 1963
Paper IIT (Practical)s Sclected Techniques 9¢ Campatation

Timet 5 hours. . - Full 2arke s L

a) Flgures 1u the aniin fndfeate full marks for each question.
b) Use of calculating machines fs poraftscds

1.(a) ™wmlate the values of

(v

M. —

triv 2
t+3
for values of t from 0.0 t: 0.5 at intervals of O.l. e

EITER °

Eaqluate using four-psint interpolatisn coefficients the waluee of
afx) correspnding to (i) x « 6,81 and (i1) x = 0,85, on ‘he
tsis of tha following values.

X alx

0.76 1.0139

0.76 1.61542

0.60 1.61767

0.2 1.01004

0.04 1.62615

0.06 102219

0.03 1.624%9

6.0 1.627%4 (2]

R

By using Newtons foraulae, finé out the *alues of f(x) corresponding
to (1) x = 4.03 (i1) x = 4.44, froa the following valuea.

x £(x)

(] o G.G31671
1 0.020658
2 0.013346
3 0.085399
4

5

0.054125
o03m - - x)

Find by quadrature, .

2 .-
Ma) [ 2 (1-0ax
[}
and hence tallate, correct to four decua]: plices,
/(\A-l Fia
T \/.(.-.l-k)t(li-ls;"iﬂ) )

for all the six coabimtioiz of n and k <alues corresponling to
ne1520ad ¥k =2, 3 4

Plelse Turn Cver
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4.

5

6.(a)

(v)

or

On the basis 4f the data given below, plot the values of f(x) agninss
correspmding values of x, uelig the 8138 scalo for bath the axes.

Draw & fee-hand curve t2

represent the graph of f(x).

Find out from the chart the area enclosed Letween tho curve and the

straight lne y » x

Bgpenditure Cumulstive Cumulative Experditure Cumulative Cumulative

§TOuD percentige percentige graup percentage percentage
o of persons of non‘hly of persons of aonthly
V5 41 N »
o) exp:v(r;sturo (x) e:p;r(x.x.i ture
1 15.5 2.2 17 19.6 40,0
H T R.T 6.4 [} e4.3 62.1
3 44.1 1¢.2 9 £9.6 735
4 54.3 16,3 . 10 94.2 ®.7
5 65,1 22,1 11 97.3 9.3
6 M 33.7 » 1€0.0 106.0

Solve the following equation graphically correct ta one plice of decizal

x +8inx=0,

Ml y mmerical method
0.6%°

one of the ravts of

¢+XxX=08s0

Solve for x, yn2 2nd u da tie equations

X=.7~
22X+ Y +
3x = 5y +
X+ 7=

2+u =< 6
‘z - 0
8z e« 13
z+u = 15

Find the pinor and cofactor of the eleaent in *ho third row and thind

caluon of the- deteraindat

1.0

C.l

0.6.

Evaluate the following de

1.6600 0.6CR
0.60% 1,600
0,340 =0.35%R
0.4060 6.3640

C.1 0.6

1.¢ 0.0

0.0 1.0

terninant
0,346  0.4060
0.35R  0.3640
1.0eCC G.I1%
0.1136  1.0CCO
000002
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LNDIAN STATISTICAL INSTITUTE
Cooputer's Certificate Sxomination, Fovember 1963

Paper IV (Practical) s Descriptivo Statistics
. '

Tieo s 5 bours ' Pull marks &+ 100

(a) Thoso who have pacaod (accsrding to the old rules)
in Part 1B, Section I only (snd not in Secticn II
of Part 1B or in Scction I of Part 1C) should answer
quostione in Group B only in 3 hours. In this ca=e
mention the time -f kardinZ owr the answor-script,
on ¢over page. All other should answor the full paper.

(b) Figures in the marsin indicate full marks for
each question.

(¢) Use of calculatins michines is permitted,

CROUP A
1. EITEER . . .
Distribution of salaries of 2334 senisr employees sre given below t
Monthly Monthly
shlary classes (B,) Toauency ealory clanses () 7029027
120 - 840 2 1320 - 140 a1
840 = 00 5 1440 = 1560 63
900 = 1000 18 " - 1560 - 1800 ..
1000 = 1100 123 16800 - 2000 30
1100 - 1200 369 2000 ~ 2500 5
1200 - 13%0 1208
(a) Caloulate the median calary and also the first and thind
quartiles. Zonée calculate a medsure of skewness. (548+2)
(b) Evaluate also tha mst1l salary for the distribution, (5)
OR
Calculats the mean and standand deviation of L\Ae. following distri-
bution applying Shoppard's Correction for the second motent. (8+12)
wt, in lbs . wt. in lbs
(class marka) freuency _{class marks) Lrequoncy
9.5 ol 15 . 165.5 76
105.5 34 1755 28
115.5 o139 165.5 16
125.5 3000 195.5 3
135.5 33N 205.5 4
145.5 319 215.5 3
15545 205 225.5 1

Plesse turn over
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2, Construct for the year 1959, a xeneral index nusber of prices of Tea {
(Auction esle prices modificd to the nearost ponce) with the yesr
1954 as baee, buzed on the dat: given alow.

Toa ]Aucn"nl'\r'-',':s of tea 1antitics sold
varfety 1994 19259 (00000 1bs

Sh. d. Sn. d. 1954 1959

i 5 4 4 10 1646 1839

B 5 2 3 8 245 339

¢ 5 4 3 3 99 65

D 5 4 5 1 702 853

B 4 1 3 0 10 4

4 4 8 32 153 429

G 5 2 4 7 6 13

(1)

3. The following table gives data obtained from n study of 60 wheat farcs,

in 1923,
x @ cost por bushel Y = yield per acre {n bughels
(144 points of . (K44 points of the class intervals)
ths olaas 8 10 12 14 16 18 20 22 2§ 26 28 30
intervals) 4 3
1.60 1 2
1,40 13
1.20 © 41
1.00 t 1 4 2 1 -1
0.80 v 133 2 -1 .
0.60 11 2 2 1 3 2 1 2
0.40 1

1) Calculate the correlction coofficient r .
11) Calculate the correlation ratio T}yx

111) Write down tha equatizn for lincar regressisn of y on .

=]

L

4. Avernge monthly esrnings (in Ripeos) of rickshow pullars of a tomn
are recanied in the following iible over a period of 6 years,

Caloulate the indices of eesernal variations by tho mothods of aoving
averago or link relatives.

Plenso turn cver
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Nonth 1951 1552 o 154 1955 1556
January 5 € 70 72 80 7
Fobruary 80 70 Ky) 70 €5 70
March o 66 84 8 90 9
dpril 90 85 96 %0 % 5
Vay €8 86 % - 7 8 80
Jurs % 100 98 % [t 65
July 10 108 120 112 110 105
August 18 105 118 110 112 110
Septexzber %5 9 102 100 98 95
October 100 9% 100 102 9% 94
Nowvonber 90 R 9% 100 102 98
Docember 85 ko 70 86 85 80

So Mesn & standsrd devistion cf (1) Whoat production (x,) in million
of bushols; (ii) erea cultivated (x,)) 1n million acres end
_ (441) yleld (x ) in bushel per acre of a country with zere ordor
ecrrelation coofﬂcunt betwoen (x;) amd (x,) 3 (x,) end (!5)
and (’2) and (x )3 sre glven below,

Yorn

i) x 722,71
41) z, 52.49
14) x 14.13

Ty ® 0,782 Ty

(o) i) Caleulato the partial enrrelatinn coefficient T2 and 351

= 0.587 snd 1,

Standap) deviation

23

124.68
7.36
1.40

= 0.016,

(11) and Multiple Correlation Coofficient LR

(b Obtain linear nénnion oquation of yleld on preduction ond arca
oultivmted, BHonce find out the yield for a year in whcih sheat
producticn 48 850 million bushcls, and arca cultivated was 60

million acres.

(c) Te multiple correlation coofficlent n,m, batween 3 charactors

is calculated ae 0.4231 ond P

= 034851

find 1'2’.1 .

_Plgaso tum. ~ver
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6,  EITER
Fit a third degrco polynimial to the following data,

. Y
13496
16,40
18,25
21,60
23.50
21,40
28.50
30,26
24,25
5.3
29,60 (15)

O D N AN\ s W = O N

-
o

OR

Two modaurenmsnts on hucan body p and q are Imaln to be related
in:tha form

qQ = uobpoelogmp

RN LT Lo inta,
Pit tho curve by the method of leut squnm by saking use of the
suzmry data supplied bo).m.

¥ = 20, zp - 210; zp - 20701 .
Jq- 2693 Zq . }78&3"‘ IM\e- 3148
sa logwp- 2671713
b log‘op- 18438611 E p logwp- 230.0033

s (logwp) e 19.26% "

Pind the va).ue of q *hen p = 1}. (15)

000000000
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Mze1 5 hours

1.

2.

3.

4.

IEDI:\.”f"SI:‘G‘IS’[IC.‘L Lig?ITUTe
Coaputer's Ceni!‘i&‘\".ol-‘h\".’:t.ln:\!ion = Hovialer 1963
Paper V (Iractical) s Elementary Statistical Iethods.
o 2ull narks s 100

(a) Those who have paseed {according to old rulen) sn
Frt 12, Section II onl (and not in Sectisa I of
Part 13 or 1n Section 1 of Part 1C) ahduld answer
queati-ma of Croup 3 ond € saly in 3" houre.

(b) Those who Wave pasoad (cccordiine o 6t rulea) in
Pact 12, Section I only (Wt nit in 8-ction I of
Part 13 or in Sectina II of Part 13) should anzuer
questions of Gromm A art € gmly in 3 haura,

(¢) All otlier should fnywer the full paper,
(@) Pieuren in ths margdn inciede fa)l sarks for each question.
(d) Coe of calculating anckives jia pernitted.

CRIT'2 A

Cxopute, correct ta fiwe plices of dacimal, the indi-vidual terns of the
Binoaial Diatrilutisn for ned and p = 0.273. (15

The mon and the c.ontrnl axments of aiature vere cozruted as follows
from medgurezents on 100 inddviduala
Iean = 57.693 (in.)

o, = 7316 (10.)2

ay = -2.%0 (m.)’

n, 21554563
It has been suldequently diocovered that during thease etaputations, a
neduresent of 67 ins., wWs nrongly redd ap 76 ins.
Cxrute correeted *mlues of c1i these four statietics, [10]
A gooup of ten aninals are weighed after resular treatment over & period
with a preparation which i3 reputed to promdta growth. These waights,

together wish these of & contral group who hawve had the sane diet except
that they have not Leen gl the preparatison are showmn below -

Trecdted group 73 67 75 69 06 ‘72 74 63 01 19
Ontreated group 65 69 74 71 77 6 72 56 19 10

Tost a1 the difference in dwverage wélg‘:t. D5 thege results indicate
tin.t the preparation has dny simificant effect on the medn wejght of
aniatle? [12]

At intermla over a certain periad, inspectors exicine the characteriatics
of a *Zipper! slide, If the result of exdainntisa i3 unsatiefactory,the
rress rroducins the slide iy alut dom. The follawing data glve the
mzber of 'inspectional a.d 'shut dewns? of the ten preases of an
eatablisizont,

Soply A svuitalle tent 49 f1nd ous Af the different predses can bo consi-
dered ag hmoseacous in respeet of the relative fraguency of 'akmt-dowmna¢?

bress ivaber of
Mol 1iapectiong atnt—donns
5 1 5
1 99 1
6 9 10
9 o) i}
1 W, ow (23]




cere 8

5.(a) M experizent {completaly rundaized) was conducted with 9 plote and 3
parur{3l treatacnts 14y M e ¥y. e results are given velow,

Amilyea the atd’and find out the Leot treataent if any,

Appnsmm deld !M puitable ur.l!s)

T, B, 167
- e .UZA.--'.' e MG, ®.1, 35.4
neoeo 32, 228, NS {10)

b) 2 randomized block experiment ¥oe carried out with 4 Llocke and 5 varie-
tles of rice. Tha fallowing tnbles shisvy the layoud and the ylelds of
rice in suitable unite per dcre.
Prepare tho Anlysis of ¥aritnco Table Wised on the data, [15]
Gy ® @ o (@
Black I 3t 23 x 15 28
M 6 3 O @
26 . 30 22 18 --25
(5) (1) (3) (4) (2)
Black IIT 26 16 24 21 25

3 @ o @ 6
1y 2 20 2 3

Block IIX

Black IV

6. ) brgions
Using randen muaber tadles, md giving details of the method adopted

and reference t5 pagea of the tables used:
1) Draw & raadon saarle of size 15 without replicensnd
froo a populatisn, the units of which dre serinlly
nuztered froa 1 t3 1. (3)
11) Draw a rndom eagple of aize 15 wish replicezent .
froa A population, tho units of which are sertally

mabered from 1 9 1%, [5]
141) Arsonge the nu=bers 1 t5 15 in randoa orders [2)
1v) Cive a randen peroutatim of the letters P, Q, R, 3, 7, Ue 3]

R

1) Using a randomisirg procecure, condtruct $¥o sepdirate Latin Squares
of size 6 x 6, froa Ficher and Yates! Tbloes,

11) Arrange 1n 5 blocka 5 treataenta i), I, Uys M40 %, 83 30 to fora

the lay-mt of A raalezized Llock experimant. [4)
(Emlain cledrly the proccdire adopteds)
oLy €
1. 1) Set up A suftable control chart amd exindne for ctatistieal
eomtrol the fallowing duta relating 5 the mmber of defectie
oatings per day in a foundry.

Datn Ho.of iteza 1. 0 Inte Us.of dtas la, of de-
predieed 2efeetiny produced fectives
13 35 R 1) 462 13
] 4R 20 2C i1 pF
B 336 1n 21 389 17
17 330 15 23 N 19
16 415 25 m

1laars o Ovor



Fagn 31

11) 11 sanples of size 5, taken from & productisn process gave rise to
the following medn valuess It 46 kndwn that the Rwnge is already
4 control and *hat the wmlue of acan Range(R), for shaple size §
i3 2.7 cos. Exzaine tho data for statistical control.

s:abm i, . ean Alue
{c=8,)

23.2
19.6
19.3
19.7
21.6
20.0
16.5
23,1
22.2
19.9
19.6

Povo~wauawn e
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