INDIAN STATISTICAL INSTITUTE

QUESTION PAPERS
for
COMPUTER'S CERTIFICATE EXAMINATIONS
May & November 1977

. 203 BARRACKPORE TRUNK ROAD
CALCUTTA 700035

Price : Rupees Tuwo only



INDIAN STATISTIC

AL INCT{UTE

Coaputer's Certificate Exanination = May 1877

paper ¥ (Practical) : Flwmentary looputation

'ﬂ-u 8 bouras

1.

1)

it)

3.

i)
_ 1)

141)

(a) Pigures in tne mu’glf‘i

Full marks: )0

ndicate full marta.

(b) Ume of culculating nuchiru.-.n; is nut permitted.

GROUP A

(Ansser all questions from tnis group) ..

Uning coacrac tod aethed,tind anv one of the fellowing
{correct o 4 plices of u-ci.u.ul) -

1 1
* 1.8 " T.a.00 ot

J.284978 X 12.23328

With tho help of mathenatical tadles find ‘the following,

correct to 8 places ef ¢ccrmal

(1) /i3, (i) &8,

(iv) log 5.67 (v) 1/67.28 and (vi) entileg 1.4771213

fvaluate .ny one of thu. loilo-

5 1 °
z T *F T4 I

2® .2 3° .4 4".5'~

X ¢ 3x o 25:2 * sen x..ozsx

with the help of m“.r.l.lu forrmlae evuliate : my two ol’

the folln-ing t e

8 = (4. 093,3 - (1.'3‘1)
(s.zn) (9.215 - 4.575) . (a.

Lo (4 .5?5)

(292 (x.a)2 o4
[suu the formulae uled.]

- (u1)

(]
incacn cane 8
(g (118
(2x8} =12
ing 1=
. . _Li
—
9" . 10
Cwhen x = .8 - ™
5) (4.573 = 5.273)
(2x2) et

Ploune turn over
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5)

i)

i11)

6. (a)

®

Use the values logm 2 = 0.3210300, logn 3 » 0,4771213
loglo T = 0.8450?&), 1"10 8080040 « 6,0335077 and

Xoglo 41369 w 4,6160755 when' requized 3

1
Find ( 7.2 x 6..'1)3

825 correct to 4 plucen of dech:ul

Btruct t.he 7th root of 0.30207306 correct to 4 places
of decimal,

Solve for x : B
.
56: . .’102 o 323
correct to 4 places of decimal .
[No credit will be given you ulo nny info~mation not
given in this question. . (3x3)=0

Round off the following numbers to 4 ngnxhcant digits

(1) 363042 ' (ii) o. oooooa

Find -also the absolute and relative ecrrors due to rounding
off in each caae.

Find the number of trustworthy figures in (0.3864)4
assuning that the number in parentheses i. correct
to its last figure but ao farther. . (648)=11

GROUP B )
'(An_uwer all ‘questions from -f.h"iu group)

The following table gives ‘the values of a function f(x,y)
for different values of x und y.o.

* 6 - 81 62
Yy
é5 1.3180 1.3550 1.3630
R 66 1.3773 l 3848 1.3923
67 1.4060 1.4140 1.4221
Find by linear interpolation £(81.4, 68.5), (10)
Draw the zraph of
i) y = xz
i) y = 10
ii) x = 2 ond
iv) x = 0
Hence find graphically the area bounded by these
gropha. - (5e1410103)=11

Pleusoe turm over

(12)
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BB b

11.

i)
1i)

-3 - CcC{MT7) 10

Solve graplicully the lollowins uq_uauon_l H
X+y =8 xya=12 '
12 ~3.5x + 3 = . (543) 1%

EITHER

" praw the graph of tho function y = xa - 2x = 8 plotting
‘ points at an interval of 0,2 between x = 2 to x = 3.

Froa the gruph, obtain the rvot of the equation
xa - 2x =8 = O correct to 1 placo of dociwul,
oR"

Draw the graph of the function

(o - e

for x'a 0, 1,2, 3,'4 &5 given thut o = Ja . . . (€)

‘i!m following table gives the eunulative parcenta:e of
houscholds by size of land holdin:e.

. B .

aize of land : .
holdings - 0.00 1490, 2,% 5.9 1.5 13.00
(in acrcs) .

cuaulative

percentuge of 5.3 U84 56,2 78.3 86,7 01.8
houacholds : o .

nize of land .
holdings 15,90 20,00 «33  33.00 50.00 80,90
(in acres) - - . '

cumulative

‘percentago of 96,1 97.0 98,7 9.2 99.8  100.00

houacholds

Plot tho points om a jraph paper and dra;v a frce-hand sacoth
curve. Eatimete from the graph,’ the percentago of households

‘having s{zo of land holdings less than or cqual to 7.00 acres.

(7'2)-(.

NEATNESS (For Groups A and B)

(x3)
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INDIAN STATISTICAL INSTITUTE

Conputer's Certificate Exwsinatinn ~ MNay 1077

Paper I1 {Practical) = Compilation wnd Previntation of Stntintica o

3 hours Full marks s :30

(a) Figurce in tho murgin indicate full marka,

(b) Use of calculating wachines is not permitted.

' GROUP A
(Anawer nll questions from this group)

The dirvct and other capital investments by foreign countrics
in India woe aa follows at the emd of March 1060,

The dircct investmuent for petroleuw was 887 by .U.K. and 428 by
U.S.As There was no dircct investment by other countriea for
petroleus. Other coapitul investuent for putrolcecum was 195 for
UeKe, 33568 for U.S.As and 161 for other countrics.

The direct and other capital investment on wanufacturing was
2217 and 608 by U.K., 676 and 2086 by U.S.A. und 014 and 2311
by other countries rcspectivelya

The only direct capital investment for uining was 37 by U.V.
Other capital investment for wining was 27 by U.K. and 51 by
other countries, U.S.A. having no investment.

The total investment on petroleum w:a 952 by U.K., 784 by
U.S.As and i1 by other countrics. The total investment for
wonufacturing was 2915, 2762 and 3223 by U.K., U.S.A. and
other counlriea.respocuvoly. For cining the total invest-
ocnt was 8% by U.K., nil by U.S.A. una 51 by other countries
respectively.,

Total dircet and other capilul invosuicenta on these three
industries was 3,141 and 837 by VU.K., 1,104 and 2,442 by
UsS.As ond 914 ond 2,543 by other countriea. Overall total
investacnt by U.K., was 3,971, by U.S.A. was 3,548 and by
other countriecs 3,457 for t_hcne threce industries.

Present tho above informution in s auitable statiatical
toble with appropriate headings. (19)

The diatribution of univcrsity studcnta by type and levol
of cducation was publishied in 1963-6+ by the dinistry of
Bducation. Eight typea of ‘cducation ucro considered -
orts, science, commerce, law, c¢nginecering, business
manageacnt and aduoinistration, cducntioﬁvocnuonnl
training, and music and finc arts.

The lovels of cducation considercd were pre-university,

first desjree, poat—graduate doyree, diplmn/ccrnlicutc,
and post-groduate diploma/certificates Within cach level
of cducation boya und girls were considercd scparately..

Preparc a blank tabular layout with suitable headings

for proacnting tho number of studenta in cach type and

level of education by sex. Vake provision for meaningful
totals.and sub-totals. (19)

Pleanc turn over

(84)
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3.

6.

¢

a)

b)
c)
d)
e}

Name the officizl publications which proviiec current
atatistics for any three of the followinz. Also mentien
in cacli casc the nure of the apency issauing the publication
and the p..-rimlicn.y of the pudblication.

Nuciber of post—cards aold bv the Dmnnl dcpuru.\cnu in
India for any two ycars.

Yearly production of iron arca by tho States of India.
Numbor .of sterilizationa during a year in Indin,

Liabilitics and asacts of the Rencrze Bank of India.. .
Natienal Incomo at currvot pricus. T (3x3)«9
Froo any official publicatienas supplicd, collcct the infor-
wution on_zny three of the follewing. dAention also the

name of tne gublication consulted, its refercnco period,

page nunber and the periodicity of the-publication, in

each ease. Give foot-pnotes, if necersary.

Nunber of umployment cxchanges in India for any two years.
Index nuobers of the arca under Maize for any two ycnrl
in India.

uanufacture of Buenzene nnd Acctone i India in any twa
wonths.

Gross curnins of governcent Inilway ror_nny twn ycars.
Ceath rate in India for any two years., - (3x3) =0

The table Lelow was copicd from a St.:n.'t.in't.'icnl Pocket
Dock.

Table : Numbuer of Officura nf Cnu..u'clnl Bnnking

Compnnicse
Year 1 T2 3 - 4. .S_  Total
Scheduled Banks: - - 2,648 2,853 4,3u8 6,417 6,783 23,181
Indian 2,582 2,856 4,317 6,310 6,678 22,762
Foreign 64 67 79 101_» 112 121

Non-scheduled Banks: 1,473 1,243 725 721 218" 9,675
Total : 0,110 4,183 5,113 6,638 6,308 27,050

There are five copying nistnkes in these figurcs. Locate

the mistakes by circling the figures and supply the correct

oncs. (13,
GROUP B

(Answer nll queations frow this group)

The revenuo of the Governuent of India from different sources
for a certain year are given below:

luvenue
Spuree (in million #.)
1. Custons 21,76
2. Taxes on incemc (other than cerporation tux) 16.32
3. Corporation tax 6,89
4. Excise (Central) - 13.6)
5. Others 8.82
Draw a pic chart for the abave dota. (G,

Plenne turn aver
Y -
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-3 = cc(M17) 11-3

The percentagce distribution of Indian Couplea in the linrnl
Sector by the number of children born alive as nbtained
from the datacollected through Lhu National Sample Survey
is given below,

pumber of percentugo of numbor of percentago of .
children couple (p.c) children couple oC

(1) (2) 1 2

[} 27.18 Yt 4.08

1 14.18 8 3.77

2 11.68 . . ..1.51

3 10,61 10 . 0,79

4 9.92 | 11 9.60

s 8.96 12 01T

[} 6.25 -

Represcat the avove data by
(a) frequency polygon, ] )
(b) step diagraw'(less than type) ’ ‘(6.6).12

Froa a table of ‘rondom numbers, 10J0 totals of 10 rundon
digits were built up.

The frequency duu-ibutloh of thoao totul- is gwcn helb-.

Clase range Frequency © ° - "cl‘nu range ;I-‘rothney o
(€)) [6) — {1 ()
14 - 16 . D2 . 44 <48 o 137
17 =719 TR U 47 =49t - 119
20 - 22 S8 T 50 - 82 ' 104
23 - 25 ° et e saees,) ’ 86
26 - 28 18 56 - 58 64
29 - 31 37 80 - 61 40
32 ~ 34 36, . S 62 -84 i+ T
3s - a7 B ¢ 6s -67 ... [
w-40 7 8 68 ~7 - 8
4143 - 7,120 71-13" 1

Draw a hhw;rm and Ogives of both leas than & greater
than types to represant the data. e (315)-15 ..

-Pleasc _turn over

- (uo):
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In on unthrepenetric survey, the maasurcments of total
facial length (TFL) ond upper faciol leng*h (UFL) in oma.
us collected fraw a wawple of 170 persons, are given below,

Sle

Sl.

non TrL UFL o L UFL
O 19 (3) [6)) () [©]
and L A%8 59 51 125 68
2 —11s 64 82 17 - 38
3 123 7 68 33 112 67
4 113 A6 31 110 58
s 116 38 18 61
8 114 "8 117 62
7 120 .87 112 88
8 138 8 114 66
0 177 59 115 65
10 117 6d 132 53
i . s, 8 61 121, . 68,
12 - 110 Y pa 62 120 6K
13 12 68 63 110 04
14 1197 61 64 13 57
15 112 61 85 19 56
16 119 81 668 193 50
17 115 63 67 118 64
18 114 60 68 110 65
19 123 66 . 69. 115 83
20 123 65 72 110 62
21 127 69 71 103 61
22 108 6 72 104 G4
23 190 6 | 73 08 43
24 109 60 ,° T 114 63
28 136 58 . 75 138 65
26 . . 108 ‘61 76 108 59
87 118 63 -1 108 80
28 113 &1 74 115 61
29 118 Coe2) 70 109 64
» 17 . 62 80 109 65
at 121 63 81 114 61
32 117 © g6 y2 118 55
33 137 61 43 109 62
3 115 65 o4 114 )
as 102 83 83 112 62
a8 107 58. 86 108 58
a7 136 62 87 120 69
28 119 62 88 102 58
a9 108 61 to 129 89
40 115 63 2 152 53
11 116 69 01 110 58
42 114, 1] 92 110 67
43 123, 87 93 17 82
44 20 54 94 199 [
45 129 68 08 14 88
18 112 63 26 197 63
a7 119 62 07 192 1
48 194 [ 08 107 58
49 105 60 090 123 64
[.5) 125 60 109 117 ne

Prepure a bivariate frequency tablo using auituble clase

intervals,

NEATNESS (for Groupa /i and B)

* (is)
[€))
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INDIAN STATISTICAL INS'ITVUTE

Cocputer's Certificate Exumination — May 1977

Paper ITI (Fractical) 2 Selected ‘.'uchn.imml of Computation
ours Pull mark: ;)
(a) Figures in the margin indicute full marks.
(b) Use of colculating machines in pemaitted..-.
" GRCUP .\
(Answer all all queationa froo this group)

In the following table one of the vuluu- of y is erroncous.
ldentify and correct the erroneous figuro by meana of
difference taoble. N

x - Y

13 13,209

18 14,144

17 15.028

18 - 15.012

10 16,792

20 17.680

21 18,564

23 " 19,448 -

23 20,332 (8);

Using divided djiffcronce l‘omuln, find y tﬂr X - c l
frou the following tablec.

x i v
0.0 132,051
0.2 | 110,877
0.3 157.461
0.4 166.375
0.7 - 1054112
0.0 210,00 (ii)
. H 1l
Coopu te by Slup-on'n‘ono—thlrd rule tho value or l,): -_,t_ix_..
‘tl
taking 11 ordinates. (Givo the rcsult correct ta 5 places
of decimnl.)’ ' )
2 X 2
The follawing table gives the values of y = — 6 e ™ dx

a3
for certain valuos of x. Pind the volue of x when y oqunln-é‘ .

x Y

0.47 «4937452
0.48 45027408 .
0,10 5116683
0.5) +5274009 ()

Flensc turn over

(ug)
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) GRCUP B
", (Answer n1t z'u'enn-.nu Irem wis greup)
8. Find the two paaitive roots of the {ollowing cquation

correct to three decimul ploces s

3 _ .
. x = 5.3Hx = 61.83x + 168.39 « 1,
given that they lie between 2 und 3 and 17 and 11, :°8)

.
6. Solve by pivotal condcnaatinn nethnd ar ntherwise

X402 - 324 lta=-107
2x =3y + z =4t = 11.4
2x =y &5z =6t = 29.2
10% 4 0y - Jz 4 4t = = 0,2 (33}
7. Evaluate the following dcterminant s .

)48 - 1,327 2,16 0,21

1,32 U.68 ~3.25 O.H1
2.95 1.32 T 4011 0.26°
-1.33 6.32 1.35 4.10° (1%;
- \
NEATNESS (for Groups A und B) (n

(u0)



INDWN STATISTICAL INSTITUTE

Copputer's Curtificate Sxuiniticn < day 1977
Faper TV (Prac .icnl) : Descriotive Statiatica

Jimo ¢ 5 hours Full marks : !LO:

(a) Fijurcs in the ourgin indicate full murks.
(b, Ume of calculating machines is permitted.

/
GRCUF A

(Anewer all questions frou this group)

1. The follawing table gives the frejucncy distribution of Hei;thts
in Contimetrea for 2.0 cmales belon, in: to o particular regicn
in India.

Heipht ‘m‘! Frequency
1+1.6 - 110.5 2
149.6 ~ 151.5 2
151.8 '~ 150.8 27
156,86 - 161.5 62
161.6 - 169.5 ™
160.6 - 1741.5 3
174.6 - 179.5 3
179.0 - 181.5 2
Cozpute tho following feor the frequuncy distribution
given above
1)  the mean
NESY the median
H.ig the mode

the standard deviation

v the coefficicnt of variation
vi the 3rd quarter

vii, the scventh decile (n.,) and

viii)  the 00th percontile ("oo) (3x2+344x2)1 17

The mcan und standard deviation of o froquency distribution

based on a sumple of 129 obaervations were culculated as
follows 2

lkican (x) = 0.368
Standard deviation (8) = 4,300

But, later it was discevered thut an nbacrvation 2.9 was
pis-rcud as 9.2. Calculate tic mvan (x) and standard
deviation (s) corrcctly. (243) =3

Plcase turn aver
(10)
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a

i)
ii)
1i1)

4. (a)

()

The followin; table shows the varks ebtained by 4.0

examination candidates in Pglish (x) and in Mathematies {:).

MNurks

in Xathe= Norka in Mglish (x)

motics Total
(y; 1= 2= 3= 40- 5I~ 0~ TO=- BI- (y)
10~ 1 5 8 - 1 - 1 - 16
20 - s 12 16 1 . as
0 - - 1 2 12 4 1 - - 37
W o- - 8 18 28 15 2 - - $)
50 - 2 5 18 3 B - 1 = 01
6 - - .3 8 12 18 X 7 2 ¥
0 - - - 4 5 18 10 4 41
‘80 - T T 6 8 21

Total (x): 8 41 9 88 81 53 25 1} 497

Compute the co-cfficient of correlatinn.botwren x and y;
Find the linear rcgreasion ejuation of y on x;

Eatimate the probable acore in Matlhematica nf a cundidote
who acores 75 in Dnglish. (94248

oo a eeruin date the XKinistry of Labour Retail Frice Index
was 204.,8. Percentage increases in prices over July 1944
were : Rent and laxes 63, Cloloing 223, rfuel und Light 110
and Miscellancous Items 123. What was the percentuge
;ncielle in Food Group 2

[Keighh for.the different groups were as follows: .
Food 60, 'Rent and Taxes 16, Clothing 12, Fuel and
Light 8, Kiscellaneous Items 4

The table below gives the wholesule prices P (6 per box)
and quantities Q (in thousand boxes) of certain varieties
of citres fruits produced in U.S.A. during the years 1938,
1001 and 1064

1959 1961 - 19Ci

Fruits P 2 P 7 P n '
Grape Fruit 31,41 30,500 £ 4.40 35,000 {$3.94 31,0
Florida . - -

Lemons, California 87.1C 17,109 8 7.18 13,230 £3.38 13,8900

Orange, California,87.66 13,370 81J.26 7,000 87.20 15,690
Navel !

Oranges,California 28.36 17,300 8 7.04 13,100 §£6.68 16,000
Valancia -

Oranges, Florida 83.32 01,500 § 5.99.113,400 @6.18 86,207

Using the alove data, coopute the wholesale price indices for the
years 1061 and 1961 using 1030 as base by the following methodws:

" (1) Lospeyre's, (ii) Paasche's and (1ii) Fisher's ldeul.

(Ll el42)est
Pleaxe turn over

(1)
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n)A
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8.

T

=3~ .. cc(u1T) Iv=3

GROUP.B
(Aoswer all questions from this group)

Fit o third degree p'ol)"ﬁaninl”ol" y' on x to the failovlng data 2

‘xs O IR | : -2 - -3 PECRNY

y.2 B.13 12,17 171,50 24.98° 42.82 _

Find the expected values of y:for cach value of x.
Plot both the obscrved aud expected valucs on the sume
graph paper.

The following data relato to index of imports (xl), index
of gross domcstic product (xz) and general price index (xa)
for the ycars 1948-1056. - R

(Belei) =10

year xy x, Xy -
1918 100 109 120
1949 196 194 99
1959 197 196 110
1951 120 111 126
1952 110 . 111 113
1053 116 115 103
1034 123 120 102
1955 133 1124 103
1956 137 126 98

Find the mluplo regrenuion equnuon of'x 1 on x; and Xy

ond compute the multiple correlation cout“clent ”‘1 23° (12+6)=18

.The, following table gives the yiold of rice (per ure)

in West Bengal for a nunber of yonrn.' Dcternme the trend
values by the meth:d of -oving average.

(Credu. will be givon for proper choice of the ‘period.)

! v ymld of rice
Yenr (nnund per ucrc!
1946 - 47 9.96
1047 - 18 - 0.88
1948 ~'19 - 9.75
19490 - 50 12.26
1050 - 51 T e 10.86
1951 =~ 62 0.98
1952 ~ 83 i " 10453
1053 = 54 - © -13.48°
1954 -~ 53 10,40
1955 ~ 38 - EEREE PN ¥
1936 - 87 19.31 (

—

NFATN'ESS (tor Groups A and B)

(u12)

14)



INDIAN SZATISTICAL INSTITUTE
computer’s Certificute Fxocinntion = May 1877
Paper V (Pructical) : Elementury Siatistical Nethoda

Time ; s‘lwuu . . . Full Murkes; 20
(o) Figurea in tno margin indicute full marks.
(b) Use of calculating mactines is pernitted, -
GROUP A .
-(Anewer Q.uostioﬁ 1 and nny three of tlie rest from this group)

1. The number of women at differvrt opgos (in completed years)'

giving birth to a child in a ycar, per 1060 women at cach age
wcre_as follows :

number of. number of

age mothera ase mothers
13 13 28 135
16 as 29 120
17 89 3 110
18 .. 100 a 05
19 110 32. . es
.20 175 2 k)
21 185 . 34 65
22 193 ’ 35 60
23" . 100 36 50
24 100 1 40
23 180 ) a8 s
6 - 165 . . a9 30
27 115 10 20

Compute ‘the mean ame of mo.ther At «hild b,i'r'th, and the
second and fourth moments about the mean (correct to
one place nf decimal). . (44747) =1t

2. 1n 1000 extensive scts of trials for an event of sxall
probability, the number of successea were as follows ¢
oumber of o 1 ‘2 3 a'ss'7T’

auccenscs

frequency 305 335 2107 €0 28 9 2 1
(a) Fit a Poisson distribution.
(b) Represent graphically the cbserved and expected frequencies.
. . . . (6+4)=10
3. Correlation coefficicnts between tvo variables obtained
Lrom samples of size G7 ond J0 were computed to be .73
and .60 reapectively.  Test whether there is a eignificant
‘difference between ‘the two.coefficienta at 5% level. (10)

Tho observed proportions of calorie consumed (per consumer
‘unit) from cercals were 81,424 in Molarishira and 77.88% in
.Madhya Pradeesh, the sizcs of the sauples being 854 for
Muhurashtra wcd 1928 for lindhya Prudesh. Test whether
‘ the proportion of.caloric consumption from ccreals in

Maharasbtra is higher thun that of Vudhya Pradesh. (413}

Plerse turn over

C(miv)
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5.:(5)

(v)

6. (a)

(v)

Find the sumple size at 99 percent configence level so
that the sample atundurd devintion docs .ot differ from
the populution astandurd deviation by more than 5 percent.

' Four unbianed coinu were tomsed A¥) times und each ti-e

the pumber of heads turping up was observed. The resalts
are shouwn in the following talle.

. nunber of hends
0 1 2 3 4

obscrved 32 112 102 121 23
frequency ) .

Find the expected freguencies usuumihg tio distribution to te
Binomial. - . (5+5}=13

GRUUP B
(Answer al} questions from this group)

Sclect a randot sample of 1) villugos with replucemot
from a region having 283 villagens by using random numbera.

. State the proceduro adopted and give refercnce to random

number table used (title, puge, row, column).

Supposc three schools A, B and C contain 700, 650 und

' 850 students respectively. Sclcth a somple of 5 studenta
“‘at rundom without replucement from all the 2200 swudents.

Stato the procedure adopted and give reforence to random

number table used (title, puge, row, columa ete.) (9+9)=18

Eight varictica of n pulae were tested in a randomized
block cxperimcnt huving feur blocks (ruplicustions). The
yicld data (in os. per plot) for the 32 plota arc shown
below. Analyse the data to find out if the varicties

' differ significantly. Aleo twet tie differcnce between

variety six ond varioty cight.

block

1 2 3’ 4
varfcety. “
1 17,5 20.0  15.0 31.5
2 28.0, . 10.0 20.0 20,0
.3 22,0 210 140 | 25.0
4 10.5 113 - 12,0 17.5
5 21.0 22,0 15.5 23.5
6 25.0 27.0 - ©23.5 0.5
7 14.0° 150 . 16,0 < 17.0
8 11.0 18.0 13.0  © 11.0

. il-lo«l)-ls
Plcare turn over

(u11)
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8. The valucs of thicknusa of rods arc given below for ten
ramples of four rode cach. Draw tle control chart for
the mcan and comment on the state of conirol,

Sample Vulues
1 14, 8, 12, 12
2 11, 10, 113, 8
3 11, 12, 16, 13
4 15, 12, 15, 18
5 13, 12, 13, 10
[} 13, 8, 15, 16
7 14, 12, 12, 19
8 11, 10, 8, 13
9 11, 9, 12, 9O
10 12, 19, 12, 14
Az = 0.720
D, = 4.008

2

Neatncss (for Groups A und B)

(1s13)

cc(¥17)V=0

(12)

(4)



INDIAN STATISTICAL INSTITUTE

Computer's Certificate Ixocingtion — Noveuber 1077
Paper T (Practienl): Flementary Computntion

R Ti.r;pt 5 hours . ’ . - Full marks: 100
(a) Figures in the murgin indicate full murks,

(b) Use of calculuting machines ia not perwitted.

GRCUP A
(Answer all questions from thia group)

1. *  Evaluate any three of the following using short—cut metbods,
: (No credit will be given for working through routine proeoun)

. 1) (ob8)? .
3 3 .
11) (.93)° + (1.05)° + 6 X 15 X 1.33 . v
.y Ay I PP |
111) (49 + 43)(43 + “) (43 - 43)(1:; -0
8.9 X B.0 = 6.4 X 0.4

iv)

8.0 ¢ Oot- (3x3) =0
2. Find the sum of any onc of the following :
1) (12 _‘)‘(2? —2)+(328) e vee o(21%-21).
i1) (xs .1);(23.2).(33.3)¢ .on .(153015) (3)
3. Lsing ‘contracted mechod' evnlum.e-cormct to two places
qf, decimal . " )

BITHER _the product .
’ 21,1324 X 0.345721

“~OR 7 the quotient

31.67924 & 0.3234124 (5)
4. ’ .Evaluate eny one of the fellowing ‘s

1) tw E2  heror e 0.52, ne 38
. 3
1r”
correct to three places of deecimal.

L
2
corrcct to four aignificant figurea, (s)

- ler
).og° ior for r = 0,43

Y
11) 2 =

Plegse turn over

(N1)
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CC(NT7) 12 PP
L 40,4 . »
8, (a) Find the value of logm('hl)‘ corrcct to’ three places of
décimul given that log ,2 = 3.3319 ond log,,7 = 0.8451.

(b) Find the untilot (4.0281"89) to the base 10, correct to
three plncea o1 accimai.

(e) “Fiud the nqutu'o root of 0,0263 upLo four significant digita
using logarithmna, .

(d) Pind the value of log 8.1 correct to two places of decimal,
8,- (a)" Round off the numbern 4.49902001 and 2.0315 to four Places
of decimal, Also round off the evcond number t,o ono |

significant digit. .

(b) Using Barlow's tuLle find the difforence bletween 3.3
and /3.1  correct to thrce ngn“’lcmt !1gum..

(c) An upproximate value of the mnthmaticu.l conlt.an'. w ia

given by 1
3 + _T
T+ 16
Taking the corrcct value‘of 7 to be 3 14159, cnlculat.a the
absolute and the p(_rcLll'-A,C crror. (:)‘4,_5).12
GRCGP B ' ) -

(anuwer all questions from this group)

7. The follonng tab)e gives cmployment figure in w;riculbure
in U.S.A. during 1032 to 1939 R
no. of persons . no, of pcraens
year en; loyed year' ° caployed
(n Lokhe) in_1okns
(1) (2) () - 2
1030 110 1035 U124
1931 108 . - 1928 -~ 128
1932 e v 1937 120 )
1033 118 1938 138 et
1034 122.+ Y 1039 140

T — {

Drav o graph to indicatc the chun_es in cmployment over timo.
Use this graph to u.ul.h._n.e t.hu volume of cmployment ‘in' 1040

(5030402)-14_

and in 1020. . (8+2+2)a10

8. Using suitnble intorpolation formula find the value of
f(x) for x = 32.4 when the following data are given

x. . - 01— 32 33 M as
£(x) + 20701 32768 35037 3034 42475

Usiog the above data find the value of x (in 2 plucoa of

decimol) when £(x) = 4009C. (Gin)-12

Elvase turn sver

(x2)
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10,
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(b)

11,
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13 cc(N17) 1-3
Drav the groph of the following equutions 3

¥y =8, yabBx +3ud2x=Jy=?

and find graphically the srca bounicd by these three linea.
(2424244) =10

Draw graphically tho function 3

£(x) w8.3" =1
for valucs of x betwcen x w § to 5, Tlot ut least 5 points.
Solve graphically

x loglox - 1.2=0
correct to 2 significnnt digits. (5+8)=1d
The following table shows the cumulctive pereentage of
population (x) and cumulative percentw,o of sharv of total

incomo (y) @

x 0 6.4 23.1 3.4 41.4 52,53 61.4 72,0 8fad 00,2 1309

y 0 1.5 8.8 123.0 20.5 20.3 37.8 49.1 61,2 T4.8 1929

Plot y against x and join the points by o emooth free—hand curve,
Drow the line y = x.

Xeasure the arca cnclosed betwecn this line and tho curvo.
(14148)=10

(N3)
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INDLAN STATISTICAL INSTITUTE

Computer's Certificate Exumination — November 1077
Paper II (Practical) & Compilation und Prescntation of Statistica

: S hours* . S . : . ™11 morks : 132

:(n) Figures in the, margin indicate full murks,

(b, Use of calculating machince is not permitted,
GREUP A .

+ (anawer all quustions frow this group)

'
In a Lurvcy on medical and general health cf population living
in a region, thc putritional atatus of pereons were nascased
elinically. The population'was cividcd into threco groupe by
nationality for purperecs of this survey. The following
rcsults were obtoined 't . .

“welve hundred and ‘three (1203; persan wore clinfeully
cxomined for their nutritional atatus. alf (57 por centy
of tho persons cxamincd were founi té be in good mutritional
condition and 29 per cent of persons were in fair nutritinnal
condition. 18 pcr-cent of pcrsons hid medernte ancemia and
5 per cent hod marked nnacmia. Tho Tibetans shrwed the best
nutrition, 84 per cent-of them (that is, S5C persons) being
in good nutritional state.” The Ncpalesc showed the poorest
nutrition, only 37 per.cent out of 82) Nepalesc beins in
gwod nutritional statg. /mong "others® in the reginn,

324 pcraons were in good nutritional state, 132 pcrsons *
fair, 60 persons with moccrate wnaemia and 13 perscas with'
marked aoovoiae

Apong Tibetans, 11 per cent had fair nutrnionul af.u'.e
and 4 per cent had wederate anuenia. Cnly one peraon h:.u.l
marked onocaiae

"* Amdng Nepaleec, 35 pericont hnd fair nutrnimml .mu, R
2) per cent hoad poderate nnacma and the rest had marked
unucmin.

" The diutrlbuunn of palcs.and. fcmn.lea by nytritional
8tate was worked out taking all vaticnalitics together.
Out of 1203 perecns, 834 werc walod ond 369 were females.
Tho fexmales were, on the whole, worse off thun males in
regard te nutritional atatoe.

* 4353 nalu ond 140 .l’cnnlu werp in gond nutritional
n!.at.o.

20 per cent of males and 33.8 pr cent of females
were in fair mn.nunnnl n.ur.o.

. 4 mn)es and 20 Icmulca had m\rl.cd .m;n.l:uu.

Preacnt the ubnvc dqtn in n ncat “tabular form with proper
c¢clunn headings, title for the table and other specifications
for cary reference., 3oth the nunder of puvrsons and the

, percentage of pereons (reundid off to the ncarest wholo
numbcr) under diffurent classifications should bo shown in
o suitable manner to facilitate crmparisions

: Plcnse turn owner

(n1)

(19)
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2. Frawm tho dota collectad in o wanple survey of hospituls in
CuJcutta etropolitan .rc, it is proposed to ¢atimale tix
avornge nunbrr of cays stayed in tho hespital by the
paticnts operated and discharged in a yewr. -This averuge
will be asplit up fintn two coaprncnis as "lLefore cperation®

ond "after opersioua®,

» The avernges will bo worked out acparately for seven
c¢lasses of operations: orthupeadic, eye, ENT, Gyne, chest,
others and all classes.

Tlhe averoges will be worked out for different clumsof
hospitals namely, (a, goverrment Lospitals, (L) non-
government hospitels and {c) all hospitals.

[ho obove clossified averaces will be worked out -
sepirately for (i, tcaching hospitals in Cnlcutta,

(ii, non-teaching bospitals in Calecutta, (iit) hespitals
outside Caleutts and (iv) all hospitzls token togother.
Frepare a blank tahulur layout with approprinte column
headings, title for tho table and othor specifications
for refcrence. B (8
3. The following tablo shows:the rercenl.q;c dhl.rib\.tlon of
. workers in a dcvelomacnt project by group, nwx, oaso and
occupations
: areup
(;f_:r.) trioal i nan=trioal crubinod
wale fewale total’ wmale fewale total  male female total
D) 2 @ ® - ) (& @ (8)__(9) [10)
cul tivator
1. 35 and below 4.8 7.6 12.1% 7.6 ' 1.0 8,06 12.4 8.0 21.0
2, above 35 ... 1,0 1.0 1.9 - - - 0.0 1.0 1
3. total 5.7. 8.6.. 143 7.8 1.0 8.6 . 13,3 0.5 22,0
. . gricul tural .lnbournr
.-I. 35 and below 10,6 7.0 - 18.1 12.4 3.8 16,2 22.9 11,4 Ji.3
S, above 33 8.7 1.0 7.8 2.9 1.0 .38 .8.6 2,9 11.4
8, total 18,2 9.8 23,7 13,2 1.8 23,0 J31.4 14.3 15,7
. _' . : vther arricultural workers
7. 3% and below- 1.9 1.0 3.8 2.0 - 2.9 . 4.8 1,9 6.7
8., above Y - - . - T - - - L -
9. total 1.9 1.9 3.8 2.9 - 2.9 4.8 1.9 6.7
others
3. 35 sod balow | 3.8 2.0 6.7 95 - 0.5 133 2.0 16.2
11, above ©8 1.0 0.0 2.8 8.3 = 8.7 7.0 1.0 8.5
1z, t.nu.l . 8.7 2.8 9.8 - '15.2° = 135.2 2.9 3.8
- N all_occupations ‘
13 35 oud below 21,0 20,0 41,0  33,4° 4,8 37,2 63.4 218 8.2
11, above 35 3.6 3.8 12,3 8.5 1.) 9.5 17.0 1.8 21.8
16. totnl 20,3 22,8 53.3 449 8.8 48.T° Tl 20,6 100.0
serutinire the above tule and dateet the l.il’tulﬂ.l, it any.
iceord the currect cnd wrong figures (iving rntcrcncc te
‘thy eoll by row number and eolunn numbers (°)

Pleano tarn ever
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13z CC(NT7) 11=3

From the official publications placed en the table, extruct
i.formation on the follow.og itenmm ¢

/[~ 1) Present the inferwation in a suitsble ferm,

11} kelevent feot-notes required fsr unierstandiog the
information suvuid o given sueb as, tiwe period,
units, baee yecar, table numoevr, page number ctel

1i1) The casplete name of the purli-ation, agency
iasuing the publication and t.o priodicity of
.. . publtcation shomuld be_given ia respcet of each
ftew of i.ni:-mn'.itm._]g . 3

Attempt any four of the tn.llmninq 3

Net ton-kilocetres and possn ier kilwctres c:u:riod by
Roilways »f Bclagiun in corny one latcat uvailable year.
Twgistered parcelsa ond rc.finorcd lettcrs carrica by the
Foat Cfficces in India in any onc latest menth.

Yzit up eapitul and total borrowin:m of Industrial Finance
Corporuntn of Indiy for any one lateat uv.\iluble month,
Avn.'r:;,'c wholesnle priccs >f ecoffev ucd caustic unda in

any on¢ lateat availatle year, in ImJ.;. ‘

Total number of deaths an any one lxcest uvnuublo wonth
and infant mortality rate in any one latest nvailable
year for Meoharastra.

Average doily omployment cf “euen  in eoecl mines and in all

_minea taken together in Iudla for uny onc lgtest year, (3x1)=12

"Give the name of the official publicatien which provide

-informition on the following iteus. In cach-case, mention
the nome of the ageuncy issuing the publication and the
perindicity -of- the publicotione -- — .- -

Attcmpt ony four of the following : L

All Ifdia index number of wholesale ;ricca nf rice and sugar
for ony one moath,

Avera; o stay per tourist (d:wn) in India from Canada and
Sweden in uny ono yoar. . .
Expenditure on education in Indian Governucot Colleges
(degréo and post-graluate ‘stundard; for general education
for bays, frew Government fund, in any one ycor.

Numuer of persons uncuployed ond secking cmployment

in eclerical and related services Ln Exypt in a spccified
month “in any one year.

Gram & Grem products imported inte Kadhya Pradesh from
Uttar .Fradesh in any onc yenr.

Stockq of coal held by collicrice in India in any onec

- month, - .- . (3x4)=12

- Elcnsc turn over

(n8)
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CROUP B

(answer all qucstions froo this group)

The inveatacnt on different heods in the 3rd Five=yenr }lan
in India was as given in the table beXow ¢

. Itw

rroposcd investmcnt

in crorca (%

t. Agriculurg, minor irrigation

und community developnent

2, ¥ajor ond medium irrigation

3. Tower

4. Village and suall industrics

S. Industrics & minerals

6. Transport aml coumunication

7. Social service

8. Inventories

1,475
610

‘918

" 433

2,500

1,650

1,725 °
830

Total

10, 290

Rb‘pre.oent the dotu in a suitable chart.

OR

(10)

The tablc b.clow gives the valuc of hnporl- to arnd exports fram
India during April = Novenber 1655 and April — November 1056

in crorce of Rupces. Represent the data in a suitable chort.

i

Itecs

Afpril = Noveober

April = Neavember

1955 1958 !

Ioport® VMachinery 73.5 195.8
Iron & stecl 3403 88,0

Other motals 16.4 26,2

Other imports’ 203.8 315.0

Totul 418.9 535.0

Exporta 011 26.2 13.4
Cotton 21.8 "10.9

Mn. oro 12.6 6.8

Cotton textiles 42.2 NS

Jute manufacture 83.3 10.5

Other cxports 201.5 227.3

Total BE .4 378.0

(17)

(19)

Flease turn over
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8.

The tablo below gives the outer dinmcter of certain type of
The meusurecents given in the toble arc deviatinae

rnllers.
from 2.22) na.

2 b

cc{N17) 11-6

Tuey are arranged for convenicence intn
40 subgroups of 5 obscrvations each in onlcr of neasurcments.

Mcasurcocnts of aiter dinncter of 234 rollers

sub group indivitual measurcxnts eub group individual mecasurcmen
no. 1 2 3 4 5 no., 1 2 3 4 :
1 3 31 54 o8 20 21 31 285 31 20 ¢
2 3 2 43 32 220 22 25 38 25 1) O
3 P 9t 21 28 35 23 o 10 8 A 2
4 1t N 18 XX 33 24 @ 2 21 M ¥
b 4 26 23 237 97 25 21 19 30 2 2
] 3 43 7 N 21 20 P 2 8 33 2
1 11 42 23 42 062 27 10 » 21 ¥ 2
8 B 11 3t 11 28 28 41 28 41 M 1.
9 27 43 21 3 B 20 3 43 18 20 - &
19 59 49 27 o2 T 2 39 28 27 42 42 2
11 20 39 24 24 a6 a1 30 12 21 42 F
12 B 2 45 U 11 32 26 13 23 W6 2
13 a3 41 10 30 27 33 I 26 6 ¢ 3
14 3 3T D 23 7 31 2) 028 12 Lf 1
15 23 15 25 28 28 33 9 18 8 20 3
16 40 32 34 3T B 38 3 13 19 33 1
17 25 23 27 13 20 n 49 4 A8 AT 4.
18 2t 09 23 2T a8 a8 3y 16 ¢ 19 3
19 25 31 32 33 3T a0 21 32 09 27T 2
20 1 22 W 14 27 LN 19 16 2> 133 2

Prepare a frequency distribution (using elass intervals - 3.3 to 7.5,

T.5 to 15.5 cu.) and draw the correspondiny histograz und the niives.

The reasulte are given in the toble delow,

(10464545} =28

Thirty preparcd specimcens of a synthetic rubber were tested for
abrasion loss in ce per HP hour (y) ond hardness in degreo shore (x).

sl. sl.
no. x y no. x y
1 45 372 18 a8 108
2 85 208 17 13 128
3 61 175 18 83 97
4 (] 154 19 88 84
3 1 130 2 59 240
6 n 112 21 n 210
7 81 85 22 8) 186
8 88 15 23 82 135
[} 53 221 24 89 114
10 (M) 160 25 81 31
11 4] 1464 26 50 30
12 68 113 27 89 283
13 79 182 20 74 267
14 81 32 20 81 215
15 50 228 3 88 118

Jrepure a two-%ay frequet.cy table.

NEATNESS (Groups A and B)

(12)
(L))



INDLWN SYATISTICAL INSTITUT:

Craputorts Certifieato Zxamination = Noveuber 1977

iaper ITY (Fractical) 2 “uwlected Teehniques of Srogutntion

Time ¢ 5 houra tull warka ¢ 109
(2) Figurcs in the margin indicate full marks.
(b) Use of calculating wachines fsa permitted. . .

GRITU, A
(Anewer all questinns frov. this group)

v Couplete the following table.
2 2 3. 3 3-3
X y x y Xy X4y x ¥ X ¢y
A — (& (3 {y &) & (1) (8] {0)
8 [}
12 8
-0 ~8
1 7
13 =0
-14 10
16 11
Tetal (8)
2. ' Cmpute by Tropezoidal rule tne value of the integral
Il dx
A e ———
1 e x =1
taking 11 ordinates, corrcet to foir places. (12)
3. Uso Lagrange's Pormula to find the valuoe of y at x = 102
or the value of x at y = 13.5 frou the tadble :
- x 93.0 06.2 100,0 104.2 128.7
y  11.38 12,80 14.70 17,07 19.04 (15)
3. From the following table of x and £(x), find £(a) for
x = 0,0341 by a suitable intcrpelation forcula.
S S —
401 08,3312
0.02 48,1302
0.03 31.7775
0.04 23, «102 .
0.05 18,1542 09,
’
NEATHESS (2)

flense turn vver
(n0)
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5.

8.

1. 1}
i)
1i1)

GRoutT B )
- (Anwwer oll qaoatinns from this Zreaup)
Solve t
32x — 10y + 21z + 12t = 35.82
- 10X ¢ 4% = Tz - 19t ==24.53
21x = Ty « 0Oz 4+ 32t = 33.20

12x - 10y + 32z + t = 33.38 ’ (22)

Find, by thee methol of iteration, a roat of

2x - lngnx = 85.9203 = c . I
in the neighbourhood of 3, corrcet to 4 dccmul placcl. (13)

Evaluate tho dcterminant

J.6838 ~ 2.3088 1.61.10
~ 0,820 0.6427 J.72W _
J.8632 2.2308 - 2.3714

Pind co-factor of the clument in the sccond row and third
eolunin nf the above determinant. .

Pind the miner of the clement in the firat row ..\nd uennd
column. (T4de4)uts

(v10)



INDLWN ST.TISTIGL INSTITWTE

Ciamtcr's Cortificote Exazination — Nowember 1973
Taper IV (Fractical) : Deseriptive Statistien

Timo g 8 hours Full murka @ 13C

(a) Pigures in the margin indicute full marks.
(b) Use of caleulating machines is pxruitted.

N GRCUF A
{Acswer al) queations fres this graup)
1. The followinz cuble gives the frejuency distribution of a
certain variable x. -
. Clans Frejueney Class Frequency
Tis- 2 45 - )
) - 5 80 — 17
23 - 8 55 - 16
) - 11 6 - 13
3B - 15 6% ~ 11
40 - bl 70 =75 8

~Crapute the followinyg

i) aritmatic mean -
i1 standard devintion
iii median -
iv first- and third qunrulel
v qartile deviation lor the distribution, (5x3)=15

2. 1) Find the Geometric Kean (G.M.) and tho Hormonic liean (h.)l )
of the following distridbutica.

-~

x ‘A t13 4 B8 e 7 8 9 1) 11
Frequoncy (f) t 2 5 o 14 15 8 68 3 1

1) Agrouphasx =10 n '8, & =4, & sub-group of the
above has ;; - 11, 0, = %, % = 2.23,
Plnd the meon and’ -tandun{ deviauon of the othor wb—grwp.

(0+243)=11
3. Draw the Lorenz mi-vo for the Incono dhtribﬁuon 'glvnn belows -
. Numt;er of person Group Income
_Range of Income ('OT.‘O)P' s (x ',’ooo)
£.120 & 2667 731,600 |
£ 250 =~ | : 1872 . 94,800
£ 500 - . ' 233 ’ 357,399
£ 1000 -~ 82 . 239,780
£ 2200 - .3 105,252
‘€ 8070 and over * 12 .. 7 201,53
Eatim.\te' the coerficient of concentration (Lo;\-n: ratio)

graphically. = . (8e3)e0

Flcose turn ovor

{N11)



LDI'N STATISTICAL INSTITITE

Canputer's Cortificate Exminatien = Noveuber 1077

Taper V {jractical) : lementary Stntistical Vethods

Tine 3 6 houre C ull marka : 1)

(a) Pigures in the margin $ndicute full marks.
(b) Use of calculating macifnes s permittod.

GRLUZ A
(Ansver nll questions from this group)

Tue following gives the frequency Jdistribution of the numbar
of red balls (x) found in 35) sonplcs of 1) ballas each,
drova ot rande: with rupleceucnt, fros cn um coutaining

a mixture of red and black balle.

no. of . no. of
x aonplea x sonples
‘Ii iZS ‘ls l2;
0 2 ] 26
1 22 T 8
2 63 8 1
3 70 9 0
4 98 13 [}
8 80 total 330

Fit a binazial distribution to the above data with

probability of draving a red ball, p = 3 Also teat the

goodness of fit. (18)
SR

The firet four mancnts of 2 diatribution about the valuo

28,3 arc 00204, T.141, 42.1)9 ond 454.88%. Calculate the
corresponding momcnts aboul the mecan.

Calculate also 61 ond 32-

1t was later found on serutiny that ene¢ value was wrongly

rccorded as €9 instead of 96. If tho nunbder of otservationa

is 130, re-calculcto the firet four moments avout the
value 28.8 . (6434918

The following crnetants arc obdtained from mcasurcoents on
length in IIL-(Xl[, volune in ce.(xzj ond weight in pn.(xa)
of X0 eggss _ .

:1 = 55.03 l'1 - 2,28 Fo= 0.878
:2 - 51,48 .Iz - 4.-39 T " 0.581
X, = 50,53 o - 4442 Tyy = 2.074

Obtain the lincar rezreasion equation of egn-weight on cgg-length
and egg-volume. FKcace vetimate the weight of an o)y whose length
is 58.9 ma und volume is 82.3 cc. (P+3)m22
OR
An insuraonce salescon sell policfes to five =zon, all of idcatienl
age and good health, hccording to tho actuarial tables the
nrrobability that n mon of this particularnge will to alive

4J years henco is 7/10. Find the probability that in 30 years

a) all five men, (b) ot locst 3 men, (¢) only 2 &=em,

zd) at least 1 zon will be alives (3434340) =12

Tlcase turm owr
(N13)
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3. Answer any twe of tlo follewing :

(a) The heights of o =0ts 0% suaplid persens ive moasured ond
tuc followiny obscrvations are noted ¢

sncylo ;:;‘J:;n r.':r.:. r_‘f’&’"" c!ll:\:;igii;g:‘\;iru“'
’ S - "o menn (in C:)
T . L E) I (i)
suaple 1 0 N 161 232
aamuple 2 -0 I VD) 271

Test the lLynothesly that he “an c«mp.ol ava drawn from the’
. sama yorula’.ion. . ) (19)
(b) In an olementary schovl oxnuiar.uvu Ir. spelling, the uean grade
of 32 boyc wns 7. .ith a etandnrd deviuticn of 8, while the
wean grade of 33 3iole we> Td vith a stndavd deviation of 6.
*Test whether girdus a=) taider in zpalling than tha boys. (19)

(¢) The following dato zive 'S hcighs {x) fa ceutioetres and
weight (r) = Filoes 4R, ct '3 U A N
gersen 1 0 ) () (N B {6 (1) (8)
Fedght ()2 . 2560 1:2 €27 41 476 165 138 u58
Weight (y}:- -~ 68,7 75- 2.5 U5 60 08 63

‘Calculats th-” H'(.u.nh- Coulfistunt of woight (y) on
height (x) ead la- * vhevles- thia ‘..tu'ﬂ.xiout is uignificantly
differeat £roa rovos oo o e o (10)'

GuLP ?.
 (imever 211 acestiuzz yiru tbia group)

4. = EITIER R S ;
Somples cf & piearn of & guriaie part of stive were token every
13 minutea in omdelr "ol pmvrudtlicu fver a certain production
process a'd cverall h fer eo.k picio was measured.
Speeificatioznc l'or' ar 2.230 inch ¢ 2.012 inch.

From_the data gtvcn ‘belovw, exusir-. 4y draw‘rg control charts
for x znd 2, whethor tha praccis ¢ necer coutrel amd comuent
on your ﬂndinal.

Somple L S

zaremont

1 6,303 2.427 1 0.3 2,833 ‘0,833
Y LTEW 2.3 0,835 ¥ 0,837 0.836
k] O-Sod' Lt 0.057 3,833 0,837 0,87
4 0,503 10,638 0.839 3.834 0.833
[ 0.833 ° "0.83° 5.832 0.832 9.833
6 92,8T1 - 0.826 2.833 2.837 0,835 -
7 2,824 - 7 o,e:n T 0.831 3.834 2.833
8 2:531- © 0.232 ©,334 2.832 9.831
) 0.7 €.53z 2.833 2,832 2.832
10 L8831 6832 2.832 ).832 2.833
11 '0.8%. ce .o 3.3 0.234 2.833 0,831
12 . Q.23 523 2.931 9.834  .0.834
13 0,830 - n.e .+ 0,835 2.837 ).826

(Fur a - B, usq tha .lua ot thy curtancy )
as A, 10 0.8/T; Dy w V) Dy 2.315) . (19)
RUE)



4.
(contd.)

8. (a)

td¢ cc(¥17)v-2
or

the toble below :lv.i the number nf articles inspeeted during
the firat 22 doys of a month for a machine in the preduetion
process. The corrceponding nucbers of defects are olso givens

zlot a suitable contrel caart for the proportion dcfeetives and

croment whe ther the process fe uodcr eontrol,
* Tabls ¢t Inspcction reonrd of a defeetive mnchine.

Nuc.ber - ber
Date Inapected Defectivo Dute Inppected  Dofective

1 3) () {1, (2} [©)
1 10 [} 1 124 2
2 149 8 12 9 8
3 133 9 13 137 [
4 181 1 11 111 4
.3 149 o 13 180 | LY
8. 151 3 16 121 4
7 110 b 17 106 . 13
8 120 L] 18 133 7
'] 133 [} 10 142 -3

10 180 3 2 . 143 8

The results of a Lutin Square cxperipent with aix treatments
desiznnted as 4, B, C; D) E& P aro given below, The ylelds
of differcat plotes are shown below the trcatments,

Analyec the data and give your couments on the results,

E . .8 P A c D
633 do1 -652 *300 804 118
B ¢ B E P A
480 © 4TS 418 188 o711 202
T A E ¢ ) D P
383 .. 481 83 a2 a3 64
P ‘'p T =m ¢ A B
620 . 48 833 439 323 384
D © A B P E c
432 132 a1 617 5014 166
c P A D ;] B
- 500 . 835  -250 366 308 4

Dravw a -u.nplo of size 12 with replaocecent frem the frequency
distribution of dianeter of a brass bnrs.

Dimncter s Frejgueney
2.11 = 2,20 et 18
2.21 = 2.3 82
2.31 - 2.9 127
2.41 = 2.8) 193
2,51 = 2.680 ° N 113
2.01 - 2.70 a5

_xplain the procedure us.d in draving the sumple and cive

roference to table used. Calculate the arithmitie ncan of

tho saople druwn above. )
tlcase turn over

{N13)

(13)

(13)



CC(NTT)V=) 142

o (b
‘(’Con(td).)
Ts

Suppose there is o pond exuctly in ti» shape af a henispicie

o” radius 30 ft. (Obvh‘ualy the upper surfnce of tiie poon foree
the plane boundary and tho bottau forms thc curved eurlacn
boundary) Locate aix pointe at random inside U.e pond in order
to saaple the water for bactcrinlogicel exanination. \ weptlh

of two feet frou the uppur surface is Lo be exeluded fram

saapl ing. . (8+5)atd

" The volume mwcasurcmcnt of 1) pots taken Ly feur inwetigatera

ure given below, Each investigator took two me:usurcments of
every pots. Lake en analyais of varignce of the data to ¢
cxomine whether the variationa in woasurceents auong different
investigators differ significantly and also find whether there
are significant differcnces between pots. .

Volune in ee. of pots

Investizater

o
2
-

A B C D
1 38,1 21,34 29,3) 41,46
2 42,80  --42,43 35,43 38,47
3. 30,49 23,43 34,42 46,50
3 12,12 2),10 15,206 11,22
5 26,18 . 28,22 10,37 11,26
6 8, 8 15,2) 8,14. 13,18
7 80,52 52,50 - 44,52 51,39
8 31,28 49,41 32,42 31,24
» |, 22,23 31,28 26,3 0,17
10 18,24 56,69 52,42 50,47

(12}

(N16)
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