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INDIAN STATISTICAL INSTITUTE

Coanputer's Certificate Exsmination = Moy 1975
Paper I (Practical) 't Elementary Co‘mEtaﬂon

Tioe ¢ 5 hours Full marke ¢ 100
(a) " Figurees in the mnrgln_ -indicate full marke.
(b): Use of caleulating machines is not permitted,

. GROUP A . u-
(Attempt all guunonn from this grnup)

1o Uso contracted method to evaluate agy cne of the following ]
correct to J places of decinl s
(s) 0.047628 x 42.332 () 7.23088 % o.em28 - T T(3)
Co wial P ¢
2 Evaluate lnz three of the (o]lo‘ing with the help of suitable
formulae :
. 2 . .
(1) (0.0008)7, ...« (i11) (+2 +.02)(.04 + 40004 ~ .004)

2 2 : '
(), LB = 000 (1 (- (1) - 2
A PP (2x3) -0

[No.credu will be given for working by routine proccuu_.?

3. () Round off the following numbers to 3 places of decimal
(a) 18.20756 (b) 0.83248
Find also the absolute and relative errors due to rounding aff
in each of the anove cases. .- .

(i1) A pumber rounded off to the ncarest integer 'ie’ 83, "Find the
limits.-within which {ts square muast lie, - i . (8e8)e1t

4. Answer any two of the following 1

Giyen og = 0,010 and log '3 = 0, 1 the value of;
i 1 102 3010300 d 1 10 0 471!2 3, Hnd h 1 f

(10.8) /2 (.24)5/3

Yogyy = E—

(%)™ - :

correct to 6-places of declnml.

Vot

(1) Given log 2 =0, :!)10:!)0 and 101103 a 0.4771213, find to 2 places
of dechnl the value of x,fram the equation

J=-4x " .4"5-0

(111) Find the logarithm of to the base /7 without using

logaritimic table.
[Noux Use only the information given above and indicate all the
stcpa.j (6x2) =12

c= o

Pleane turn over

oL B
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o (MTS) 1(2) —2a

3, (8) Useing appropriate tables, evaluate the following, correct
to 4 places of decimal 3

(i) enti-log of ( £8051) where the base is 10 3

(1) logaritha of (0.)4356) where the base is 2.

(b) Pind the musber of digite in-(22)° (322420
6. Evaluate 8ny one of the floowing, correct to 4 places of decimaly
(1) 0.2, Ms . Mbo
BTTIMETTY TR
2 ) 4
(i1) l-xoﬁ?‘bﬁoﬁ-m‘ﬂunx-od
. : ! (8)
GROUP B

(Attempt 811 questions fram this group)
o ocpmm T _ L _
The following table gives the vahies of a function l(x) for
certain values of xi

x tx) .
31 20791

32 32768
3. 35037

34 30004

»B 42875

Pind by linear. interpolation, the valie of f(x) when x = 32,45
Find also, by linear interpolation the value of x when .

£(x) = 37500 (545)
® N .. . R

The following tadble ghe:l the values of a function f(x, y) for
different values of x, y,
x . RS
10 20 122

y
11 0.0414 0.0453 0.0402
12 0.0792  0.0828  9.0884 !
137 0.1130  2.173 09,1238
Pind,. by linear interpolation, the value of ¢ (19.6S, 11.908
8. Solve graphically any two of the following :
(a) Ox.+2y =86
-2x 4+ yz -0 .
“(b) St x 4 Cos 2x = 9.2 (x lieo brtwesn 0° qna %)
() x=-2=3 log, x (try values of x “etween 2.8 and 4.3)

Please turn aver
(12)
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1.

-3 (w75} 1(3)

The following table gives the infont-mortality rate (aumber per
thousand) in a country for a number of years during the decade
103615, Represent the dats in & graph and draw & amooth freehand
curve through the plotted pointe, lience, estimate the infant
mortality rate in the country for the years 1038 and 1948,

mortality mortality,

year rate yeal rate

{1} (2) (D] 2)
1936 59 . 1041 @
1037 88 1042 61
1939 81 1044 43
1940 87 1943 48

.. - (4+242) =8

Two persons start walking from @ place A, and proceed along the
same route to reach another place B, which is at least 8 KM
away from A. The slower person leaves the place A at 4 a.m.

and walks at the rate of 8 KM per hour, while the other leaves A
at 8 am, on the sane day and walks at the rate of 8 KM per hour,

Pind graphically -
i) the time when both the persons meet edch other
11) the distance between A and the place whore they meet sach other,
(4e242)=8

EITHER "

Draw the graph of y = x° = 0x + 8 and find the minisua value
of y and the correspanding value of x. Also obtain from the
graph the values of x,vhen

(1) x> =6z + 50 and (i) x° -6z ¢ 5 = 0 (e 3erz

on .
Pind graphically, the area of the triangle formed by the following
intersecting straight lines ¢

yeB8, yu=Sxrs3 and 2xr-3ys0 (12)

NEATNESS (Groups A and B) (4)



cc(uTs) 11(2)

_2..

3. The following table ahou the coverage of sunplea in Earners?
Survey, in West Bengal during 1962,
AMter proper scrutiny find out the meccssary irregularitica and
disploy the correct and wrong figures in a sultable wanner
considercd most appropriates ] (6)
' Czrvvnlsxs'; :oklsmnplu in Earners' Survey, 1902,
. ‘Yest Bengal,
Arca . Stra~ No. of faniltes . Fanilies not surveyed according to |
tum allotted surveyed reonoms
re- could leh. no other ab- oU
fuud not ' truce sent nay
! be econ=’ re-,
! tacted ! 1 e
Colcutta Taqg72 . caofe’ 08l 121t 2 - o g3
Calcatta I arH - ¥N62 1 - 42 4 382 2 23 -
Indastrial . N and A . i
Area I 2809, 2332 8, 12 166 47 4“4 2
. 138 5723 | 4923 133 396 183 41 1
) , v PR} 1849 . b2 41 18 34 - -
Sub-total . 13373 . --11368 ~ 209 988 478 - 162 13
Other . LA 116 o019 1030 17 42 - 8 1D 11
Urban .
area B 315 0 X069 - 4 159 » 29 2 1
. [ 38 | 28H 1 8 17 0 4 22
- D . 3818 . 3469 - 13 104 . 156 4 M
]
Sab ~total 11265 11301 4 44 Y422 248 2) 118
! . : P '
Tbu\l L L ‘. i . n
Urban Area ., 48810 | 45708, 04 464 i412 7 128 182 142
. - Dol
Total " - .
Toral Arca . 124426 ) 123851 4 i 83 362 - 121 3
West Dengal | 173238'4_‘1 160536 |, 98 819 1774 726 303 143
—_—
R Name only the official publications which provide inforaation on
the following items, Also mention in each case, the noue of the
agency Lssuing the publication,together -H.h tho periodicity
of tho publication.
Attmpt any four of the !ollo-iﬁg 1
(a) Anoual figures for vesacle entercd and clearcd with cargo.and
in ballast,in Indian Ports (By stcaper and nnlling vessels) ~
+ . In respect of foreign trade only.
(b). Annual uu'.put of educated persons in India by Paculties *
(chree & Diplaon bolders).
() Hmthly production of’ Iron—ore 'in d[ffcrent. States of India
in theusand tonnes,
(ﬂ) Annual fijures in respect of estiuated average duily

cuployoent in Government and Local fund factories and in &1l
foctories in different States in India.

Please turn over



4. (e),

{contd.)

(1) -

6.

(a)
(®)

(¢)
(e)
(0

-3- ce(qrsyri(r)

l(onthly figures in respect of Post and ‘l‘clegrnph ravenuo
collected under diffcrent heads. .

Mm!.hly consumption of cement (dc-putchon) {n Indm.

Froa the official mudlications placed on v.ha table
utruct {nforoation on the following items o,

[ l) Present the infon:uﬂm in a suitable form for any two
° available recent dntcn, nom.h- nr years as too caso
moy be. -

11) Add foot-notes adout units, buu yeau ete. when
required,

i11) Give without fail cmphta relevant {nformation about
the publications cmoaulted by you including poge mnber.]
RN ' ot

Attempt Dny four of the {ollo-u:g'x S R

Nunmber of recognhed wamen collegc- Ln lndln for Aoy two
recent years, ‘'’
. ' NI .l a0 !
Minber of vomn enployeu -orlung under. Gavornnnnt. in your

State, !nr My two recen'. years,

‘Nmber o! lorelgn t.ouriu. -t.o India’ excluding tourhu froam
_Pokistan for any. two recent ‘years . .

.Number of [emnnen'. post oflh:nn in India tor any two recent

years.

Nunber of State Pinancinl Corpcrations in lndia for any recent
years— stating the date to which it re!ern. .

Monthly Index Nuaber of Industrial production for,
tea (manufactured) for ony teo recent months., ~  (343+343)at2

GhaP B o o s
“*(Attempt nl) questions fran this group)

The following crude birth rotes and crude death rates were
obtained from the Sample Registration Scheme. ' The rates were
worked out for a total population of 1700,

crude crude
YeAT  hirth rate death rate
1067 39.4 17.2
1068 39.9 10.8
10090 38.8 10.1
1970 38.0 . 17.3
1071 38.9 . 104
1072 38.4 18.9

Drav a grajh (to a suitable scale) to ahow the trend in

birth and death rates. Indicate also separately the growth
rate @ the graph, taking tho growth rate os the difforence

of birth and death rates. (11)

Tlease turn over



1.

The taoble below shows the percentage distribution of naleas
‘ond fenales in ladour force, by dlnennt cducntionnl -Mndud
categorieas -

educational atandard nole fooole
1. flliterate - ©o®as 1648
V2. literate (e bolow primary) 2010 T 1.
,.‘l. prmry to below lccmdory . . ','.FN.M 7.38
4, . secondary, .- . .- 112473 5.88
5. graduate and above D 4. 2,63

Draw & suitable dlngron to cmparo tho t-o dhtrlhtlml-
males and feonles. oL e e Lo (1

The results.of a survoy on ;ersous cuployed are presented in the
following table., The table shows for different groups of hauras
worked, the hg\u‘u of mnber o! enpluyed, average ond total
houre worked, - CRA

e i .o e Y

,.hours worked nunb_er of average;..-: total .)
pgroup eoployed hours worked hours worked
C . ¢ LT, Yoo e 1 (S
‘1= 7 63 4+ R 1 260
8 - 14 k4 1 ., 170
15 - 21 B T T A 1.
2 -28 T4 25 T 1480
28 - 35 . il 23 . .2y
36 - 42 R ) a1 . 33
43 - 56 13 48 L2

Sane nistakes can do detected either in average hours worked or
total hours worked. Dy supposing that whencver one of these

figures is wrong, the other Dust be-assumed to be correct.. Correct ]
pietakes on this scheme and write the incorrect ond .
corrcet entrics side by side. (12)

Fleaso torn over



The following table gives the marks in mathematice and physics
of B1 students in an examinationt

cc(uTs) 11(s)

Mothematics Phyeics Mathematics Phyeics Mathenutics Physics
12 93 .1 68 8 86
84 98 54 35 97 88
81 92 47 EL] .1} 14
L'l 27 63 41 1 48
98 ' 08 63 48 82 54
" n 74 & 16 38
84 79 81 88 67 535
67 63 -85 8 88 67
36 48 n 3 k] o7
43 58 55 64 48 63
43 - 80 89 (14 23 %
63 87 61 68 83 ™
02 87 81 5) 88 81
86 1 (2] 51 82 84
87 (1] 55 47 ki) 1
8 76 13 n 88 35
62 63 n 66 68 83

Drav a twoewny table showing the frequency distridution of marks

in patheoatics and physice using apjropriate class intorvals,

NEATNESS (Groups A and B)

(14)

*



INDIAN STATISTICAL INSTITUTE

Computer's Certificate Examination, May 1975
Paper IIT (Practical)s Sclected Techniques of Camjmtation

Tizet 8§ hours Full marks ¢ 132

(a) Figures in the nurxxn indicate }ull marks,
(b) Use of calculating machines fo peruitted.

GRGJP A -
(thpt 811 questions fram. thh xroup)
1. Canplete the missing entries in the lollo'mg ubhl
1 1 3 1 1,3
x T G T Sy e d
. . N
[ M O] [ M ©) [O MR O
B K Lo .. .
1 ’ , !
5 C .
2 v .
-2
“ P L
Total 11
Apply appropriate check cn the total of col. (6), using the
other column totals. -’ - - (943)a12
2. The following table givei-tilo values of a'funotion !(x)..lor
different valaes of x g : -,
X _(_Lf x
2 118,
3 210,24,
4 221,04
1.8 e 21204
[] 230.04
7 278
Oeing Newtou's Porward formula, obtain the values of f(x) for
(1) x =33 and ({i) x = 1.8 v (ee)er2

3. EITHER

Using any suitable formula, find 1(323.5), in-the follovwing table g

———

3210
322.8
324.2
323.0

’ f(x)

2.87051
T 2,50893°
2,81081 .

2.51188

Please turn over
Pleate turh over

(12)



cc(M18) 111(2) -2

3.

OR

(contd.)- Th;ilollo-in‘ table gives the valuce of the probability integral
2

S.

8.

8.

(2/f-) f ¢ * dx corresponding to certain vnluu of x,

For what ulna of x fa this integral equal_to- * ?.

x 2 .
/) [ a . x
B L) . b ‘ N
9.48465 [ PY B
0449374 7 T T T 947
0,823 o 20448
2.51167 " 249
Give your ansvwer to jour places of decimal, . (12)

324
Evaluate fx ¢ dx by (i) trapesoidsl rule and
J

2.

(u) Simpson's one—third rule, taking at least leven. ordinates
in each case.- Give your answer to five plu:n of doahul. -

t (4ete) a2

" 6rUP BT
* (Attempt a1 questions (rm thia’ grnup)
n. equation x,lognx - loxlo(aq) - logmz hos ita root in the

intervel (1, 2). Fiod, by any numerical method the root correct
to 4 places of decinal s - (18)

Solve gnpmuny, correct to ona plnco of decml, the equationss

(1) 22 -6x s y 'By " (41) 4x ~ 3y = 4.5 (12
Evaluate the following dntminmc by pivotal condensation method,
correct to 4 places of decimaly
3 2 -1 ) 1
1 ‘=1 -2 4
2 3: - 1,=2 .
5 -2 3 2 8)

Solve the fouq-i.na systen of simultaneous lincar equations
‘tn x, y and g, correct to two places of’ decimnla¢

N
3.15x ~ 1,90y + 3.852 = 12.93
2.13x + 8. 12y-2.80:--861
5.02x » :msy + 2.152 4.6.88 (12)

NEATNESS (Groups A and n) (4)

(u10)



INDL\N BTATISTICAL INSTITUTE

Compiter's Coruﬂuh Exoninatien - Mny 1078
paper IV (Practical) ' Do_ogpun ‘Statistion

TiZe t°5 hours -, b Full marks 3 190

1. (a)

(v)

(<)

2: ()

()

(s) Figures io tbe margin indicate full arke,
(b) Use of calculating moohines is permitted.

.-
GW A
(Attempt 811 questioas from thie group)

The lengths (in half minute ugit) of intervals betweea the srrival
of 43 successive calle.at & certain telephone exchange were observed
as follows 3

6, 1, 18, 19, 3, 9, 2, 2, 1, 28, 7, 48, 10, 3,

xul 2' Azl 20 s' l' ll 2' 12. ’D i3' 1l e. 4. 2°D
B 3.3 86 9 6 11, 9O, 18 1, 1, 3, 5 14, 10,
Pind the nean, median; mode and standard dwhum of the above
set of observatiocns. (2424144) 0

The cumulative frequency distribution of marks, obtained dy
100 students in 8 certnin test is given delow, Campute the
upper quortile, Oth decile, 79th percentile ‘and ‘the quartile
deviation of the distribution.

students

Marks gy 15 @ 5 0 -2 2 1
lees then
Macber of il m @ 2 2 13 s

_ (13413 414428)a7

The coefficients of variation of two scts of observation are

584 and 89%, while their respective standard dw(nuonl

are 21,2 and 13.6. Find their means. °~ R (3)
The peans standard deviaticas ond the urr..lnﬂnn coefticionts of
snmua) rainfall (inches) and onnual production (mounde per aore)

of a crop, based on the records for recent years in an area are
given below ¢ ‘l'be ulue of the correlatiom coefficient is 9.8,

~Rainfall” Production
‘inchu) !umnds per un)
Mean A, 28 ., N )
Standard deviation’ |3 ___ [}

,Estinate, uveing linear regression, the anmual production of the

crop in & year when the roiofall is 20 inches, (0)/

Find the regnulon oqunuon ‘ot x oa'Y end that-of’ Y X from
the folloving dato

X 0.1 2 n 9 2] 6
Y 18 8§ 10 25 » 9
Copite slso the correlation coefficlent of X and Y. (3+3e1) 7

Plecuse turn over
(u11)



cc(urs) v(2) -2=

3.

4.

The prices of aope. principal food articles’in a town of Eastern India
during the year 1901 ond during the month of September 1971 are given
in the table below, The averages of mcnthly expenditure per householy
for these food articles areo also given for the year 1901, Using the
averoge expcuditures as the weights,conpite the weighted ovorage
of price-rclatives, to show the changes in food prigea betwecn the
year 1001 and Septenber 1971 .

average expenditure prices per seer
itens per hauaeh]old in 1961 in rupees

Rs. 1061 September 197
(1) 2) (3) [O)

Cercals . . 53.27 0.83 1.28
Pulses To11 3.62 1.9
pifble oils 407 3.0y - 4,2
Vegetadbles 2,10 0.82 0,08
-Milk ‘ T 4.8 1.23° T2
Meat and fish: . 1t 0 4.00: 8,92
Pruits . : R 2 ST - 1Y IR 4
Salt . 0,56 - .10 0,15
Spices 2.23 . 30 . W
Sugar 4.46 1.2 2.0

Also c(npu'ta the geauetric mean of thé price relatives of 0ll
comoditiea, excluding cercals. to (1948) =18
_ GRaP B .
(Atteopt all questicus fron this group,)
A loglstic curve was fitted to the data on populatiod (id millions)
of a certaln country esumcrated during 181 « 195),at intervale of
ten years. The fitted cuive fa: o
1/p, = 2.08212 4 0.18580 (0.7213)"

P, is the population ot tine t, snd t = Y°_"l;—l‘l’2.

The popuintion tigures (in pillions) of the saze co:
reproduced below,for the years~86)-1%0 , |

untry are

. year t Pt Yy

. 180) .8 31,44
187) T, 38.56
188) B{.. 53,16
1800 0 T 82.05
1903 1 1870

(z) Pind the trcod values of the population for tl':o'g{ven years.
R ] L S N
(b) Also plot P, ond the trend values in the soze .grn.ph.’“ (105‘!)-1"

o
Please turn over

(u12)
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X .
Fit a carve of the type y = X#B.€ ~  to tho data given below
by the method of least squares t .

x 2. 3.3 7.8 2.7 2.0
y 1.1348 1,358 1.6065 1.8068  2.2368

Plot the vulues of y and corresponding estimated values gainat
x in ghe ssoe grarh. (1248318

The following table shows measurements on height and weight made
on five paira of twins of opposite sex, all of 13 years of sges

Heipht and weight of twins of opposite sex

serial male feoolo

nunber height wzight beigut  weight

of twing ep) {kg) (en) (kg)
1 2) (9) (3) {5)
1 136 21.2 132 20.4
2 141 - T I 133 2000
3 137 .6 ‘149 27.8
4 131 .4 135 25.8
S 14 V4 1 .2

Calculate the sample mesns, variances and covariances for the
set of four variables. :

Given that the height and weight of a boy of 10 years
are 135 cme and 26,0 kg respectively, obtain an estimate
for the height of his twin aister,

(¢) " Compute the multiple correlation coefficient of woight of female

partner on the height and weight of her twin trother. (120004)-22

NEATNESS (Groups A ond B) (9)



INDIAN STATISTICAL INSTITUTE
Casputer's Certificate Exanination - May 1073
Taper V (Practical) ¢ Elementary Statiatical Mcthods

T
Tine t 8 bours . .Full Marke ¢ 130
(o) FPigures in the mrsin"_indlcnu full marke; . .
(b) Use of calculating machines is permitteds !
pooe T ) . ) L
Vv

s° GROUP A

(Auwpz agh"ghe questions frea this group.)

1. The lo)lonng table givee the-distribution of-the Yaunber of
successos® obtained in throwing-12 dice 4198 tices = a throw
ending with 4, 5 or.0 on the uppernost face of a dice
being called a anccess. '

punber of nunber of
succeascs ‘rt‘qu?my auccesses frequency
°o - 7 817
1 1 8 8636
2 )] ] . 257
+ 3 108 13 L
-4 43 11 1
8 T 12 -
-8 48 Total 4)96
Fit a Dinaoial éistributinn to tho above data and test
for the goodnesa of fit. (341045)18
2, : Answer any three ftems fraa the following s
() i) Weldon threw 12 dice,20,3)6 tines each,and counting the

.occurrence of 5 or 6 as a succcess, obtained in all 116,632
successcs. Is this consistent with the hypothesis that the
diccs ore unbiased, that is, the probability of success with
a single die is 1/3 7

1i) The observed frequencies in the four classes of a genetical
experinent are 12, 23, 28 and B respectively. Exanine
wvhether the oboerved traq\nnciu are in agrecneat with
expected ratios 9:3t3:1, (343)=10

(v) The heort-weighta in groms of 12 fennole and 15 male cats, are
given below. Does the heart of a male cat on an average,weigh
pore than that of a female cat?

Malest 12,7, 15.6, 9.1, 12.8, 8.3,  11:2, 9.4, 8.0
14.9, 1.7, 13.6, 0.8, 11.7, 9.3, 1.6 .
Penoles: 7.4, 7.3, 7.1, 9., 7.6, 9.8, 17.1, 192,
10,1, 0.3, 8.3, T.2 N . (1)
(<) The nmeans, the sun of squares and the sun of products of the

weight in decagrans, x, of a plant and the dry weoight, y ,of
the fibre extracted frma the plant, ae caoputed frao observations
made ra 4 jute plants, are given b'n)w ]

. .
Dean . 82.776 3.9025
aun of squarce (corrected) 33752975 210,148
sun of nroducts (cerrected) 2338.73)

1) Obtain tho least square estiuatea of X and , where

y =G ¢+ 8x is tho lineor regression equation of Y aa X,
11) Test whether B = 9. , (24248) =10
(M11) Pleane turn over



ccQs)v(2) -2 -,

2. (8) {) The standard deviations of staturcs of 27) molos and 332 feoales

(cond.) of a tribe,ore found to be 2,83 and 2.38 respectively.- Is there
any reason to bellieve thnt the fenales aro less vulnbh lhwn
than the cales ? .

1) Por the data givea in  2(d) exonine whether the lundnrd
deviation:of beart-wcight of male coulh more than 1 5. (Bob)-l.’)

(e) The following tablo shows the “distributicn by colour og hair and
colour of eycs, of U8Y) poracns drawan at randon from a certain
pojulation, Teot whether therais ony anssociation betwesn the two
nn.nhutu, hnh--cnlmr nnd eye-colour,

- hair<olour - \
coleur fair brown  black  red
Doe ...+ 1758 ®7 180 41,

Gray ®0 1387 40 B3~

Brown B 13 438 288 © 16

()

an" :]

(Ateeopt all the questions fram this grnup)
3. (8) Draw a randca sauple of size 8 (without replacement) fraa o
noroal population with mean 3% and varionce 10, Canpate the
sazple Deans Indicate the praceduro followed by ymu, (34241} =8

(b) A rectangular region is bounded by .the atraight lincs X » 80,
Y = 9 ond"the two coordinate 9xes; Sclect B points at randam
froo the region, nentioning the cnordinatea correct to tho
nearcst integer. Descrive the procedure followed by you, (3+1)e8

4. EIOER

An experinent on corrosion of 2inc was conducted by deteroining the
loss in weight (ounco per mquare foot.) over a full year. Three
fixed exposure locationa were sclecteds Two types of gzine: were
tested. 1In 8l), 12 test plates were prepnred as shown in the
follo-ln;v table,

Loss of zinc (n2_fer aq. ft.) per yeor

Iyre . - Expoeure location
' I B C

'A'1 Q07 407 D61

. . «JE3 . 118 . 01

‘l‘2 #3332 288 N80

«349 102 #3683

1) h thern any lignulcmt differcnce between O.he tvo types ?

u) Is there ony intoraction betiwcen type of zine md
cxposure location ? (14)

Ilease turn over

u15)



4.
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-3~ cc(MTs)v(3)

OR

Pour varietics (A, B, C, D) of oats are belng canpared for
yield. A four-acre plot is sclected in 4 Jocalities that
differ consideraply with respcot to soil fertility. Each
vorfety is assigned ot randon to a one-acre plot in every
locality. .The ylelds (neasured in a suitablo unit) are
shown in the following table.

Locul‘ny
1 1I 11T v

A=3 C~-28 B - 22 A-44

Cc =238 D -22 c-9 D -83

D - 48 A-46 b - 40 Cc-41

B=-13 B=-15 * A= B-26
What conclusion can be drawn concerning the difforential yield
of the four varieties frua the above experinental rosults? (14)

Construct the layout of a randraised block design with 4
trcatoents and 2 replications. (o)

Sonples of 5) sheeta of book-paper of size 25 inches by 38 inches
sre tested for shect formation ogainst a carefully seleccted
stondard sheet, so that if the sheet tested has a poorer
fornation than the stondard, it {s considered 'defective's -

The following table gives the nunber of defectives in sanples

of 5) sheets observed cn 2} suftvssive days.

day no. of day no. of

no.  defectives no,  defectives

(1) (2 (1 (?) -

1 1 A1 3

2 9 st 7

] 1 13 3

4 4 14 2

-] 1 13 2

[} 8 16 3

7 2 A7 n

8 1 18 3

9 3 19 3

0 3 2) 2
Drow a suitable control chart and coocent on the production
procces. (1242) =14
NEATNESS (Grrups A ond B) (4)

(u18)



UDIAN STATISICAL INSTITUTE

Computerfs OQertificate Exarination = Koveaber 1975
Faper Y ctical) 1 Elewentary Computation

Time 3 5 bhours i . : e Full anrks t 160

() Pigures in the margin indicate full murks.
(b) Use of caloulating miohines 18 not percitted.

: K g GROUP A
(Atteapt all questions from this group)

1, Use gontractad tethod to evaluata any one of the following,
correct to 3 places af decimal: |

(a) 5475 X 0.746234

{b) 40860569 + 0u645432 . )
2. Evoluate g\_ry_mp_ of the following with the blp d suitable
formlae @
(1) froos)? T (141) (0.5-0.05)(0+25+0.025+0.0025)

(1) @a2s) - (187)° (1v) (0.54)°+(0.46)%+ 3 X 0.54 X 0.4
/Mo credit will be given for working by routins processes./ (2x3)=6

3. 1) Bound off the followlog nusbers to 4 significant digits:
(s) 8.237536 (b) 0.00193426
Pind also the aberlute and percentago orrq-o due to rounding off
in each of the above cases.
11)  Pimd the limits vithin which the product xy will lie if the
valuss of xand y are 126 and 94 xespouvoly. eornct
to the nearest -integer. (32245 )11

4. 1) Given log o3 = 0.4771213, find the comuon logarithm
@ [(2.7)’ x (01 W5 s (90)5/‘] %0 6 phices of deciml,

11) Otven logg? = 03010300, 1og),3 = o.mm: and 10gy,7 = 0,8450960,

find, correct to 3 pluces of decml, the volue of x from the
equations
21% w 2934 X .
Jhotes Only the information.given to you should be used,
Indicate sll the .steps of cooputation. /. (6x2)=12

2x+)

S.{a) Using logarithmic tables, avalunte the following t

(1) eati-log of (3.385%) where the tase 1s 10,
correct t0'6 places of decimalj

(44) 2ogarithm of 108 to the base 7, oa'rect to 3 places of
. decimal.

(b) Pind the number of digits in 875'C Gx3)9

Plagee turn over

(m)
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6.

T

8.

9.

(1) 11?2 091-'-20 ;-liz 4+ a0+ 10Z1

Evalinte eny e of the follauing
2
H

1 . 1 : 1
() Ty * Tl * ooty * ax)15x),

where x = 0.2, ccrrect to 2 places of deoiml, (6)

. GRCUP B
(Attezpt 811 questions £rom thbis group.)
Either

Tio following table gives the vulues of a funstica £{x) far
cortain valwss of x ¢t

= 20
53 9.8759
54 . 9.8629
5.  9.8545
56 9.8476°
51 . - 9.8361

Piod by linear interpalation
(1) the value of £(x) when x = 544755
(11) the value of x far which £(x) = 9.84¢ . (5¢45)=10

or

T following table gives the velues of a function f(x,y)
for di ferent valuss of G0t

X
J 5 10 15

15 0.0828 0.0899  0.0981
16 T 041583  0.1656  0.1724
T17 02275 - 0.2343 . 0.2412

.
Pind, by linear interpolation, the valus of £{10.75, 16.26) (10)
Draw the graphs of the equaticss

(1):2-6x and’ (11) x + ymo0,
Also t4ind grephically the area bounded by the two grapha.

0 {4ne6)m12
Bolw graphically any two of the following t
(W2l -x-7=0
(14) 2x + y = 7.8
4x 5y = 5.8 —
{111)-31n x = 0,655 (where x 11ea between O and % ¢Falle)
=T 545)eld

Please_turn over

(12)
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Tha following table shows the valws of moathly purchase of B
oertain commodity during a particulip year:

sonth  (87ionra) north (as150n ¥4
Janwary 1782 July 2137
Pebruary 1921 August 2272
lareh 2125 Septeaber 2319
April 2275 YNorembe r 2430
sy 1500 Deceuber AR

June . 2012

Fepresent the data in a grayb and drew o smooth free=tvind curve
through the plotted points. Honoe estimnte the valus of

purchase for the moath of Octoter ia that year, (4202)g
Drew the smpl; of any ore of the following 1 )

. 2 =3x~2 (taldag 8t least 4 positive and 4 mgative:
values of x between -2 and +2);

g= ¢% (plotting at leust 6 points tetween x = 0
ard x = 1) ®)

WEATIESS (Groups A and B) (a)



INDIAN STATISTICAL DISTINVTE
Cruputers® Cortificato Exa.inati-n ;3 Nwanuer 1078

Faper II = Ceupilaticn and Prescntatisn ~f Statistice (Practical)

Tice 3 8 hours Full nerks g 2°°

1.

s, Figurcs in tiw cargin incicate full Larke
b, Usc ~f Cajeulating }actincs {8 not penittod

Group )
(Atta:pt all queatirna froa this group)

The final reprrt ~n the earncrs® survoy, 1032, {a Tost Den<al
ennducted by the Durcau of Appliod Scrnaics and Statisties,”
Gwernuent ~f “oet Densal, 3ives tao distriluticn rf earnors
by stato ot ari;in (u‘\t.her t.rnguo‘ al™ng with thcir averare
mnatily ince frou their Lajor nccupation and alsoe the
averaze nunber Af camers per fouily. Majir nccupation of an
carncr §s defined to Lo that occupating t2 which he devetes
bis puziiug tize. Acenrdiny to prelirdnary cstimates tased en
the resulta nf a sub-sauplo, tho aw.ber of carncre in tho State
was 10128.°1 thrusand ~ this was judblishel in the Intorin .
Qopert na the Earmers' Survey in Vost "cnsal, 1062. The final
catinato of tie sauc basod ~n the catiro sanple surveyed in
the State was 9108.75 thousand. ©Of tlic total nucder nf

carners in the State, 7023.82 ti~usand (i.c. abrut 8).26 per
cent) were Sengalees, 711,57 thrusand (i.c. 7.10 per eent, were
Bibarice speaking Sindi, 235,76 thrusand (f.0. 2.18 per ecnt,
froo U.P. wath Eindi ae ticther t-ngue, 98.73 tacusand (f.0.
1.34 per cent, wero Criya, 31.21 theusand (i.e. 2,33 por cent}
wero Suth Indians, anly 9.01 theusand (1,04 "o1? per cont;
korwarice and the re-t bolenged to nther Stutes having ether
uother tonsucs.

Tho aveorege conthly fncauc was highest in tio case ~f jarwari
earners viz, "4.193. It wos [5.151 in tho caso ~f a Sruth Indian
earncr, while fn tho casc nf on Criya carncr it was M.74. The
enrresprading fijuros for 'Siudi-speaking' carmers fru Bikar
ond U,P, wrc 2.85 and £.07, respectively. Tho averase
npenthly ineqe ~f carncrs fn the greup of ‘oticr Statcs® having
ather mother t2puce wus .2.72. Tao averase neathly inexic was
the lowest in tho case ~f Bengalce carners viz., 2.7). It ie
nbgorvel tuat tuwe weraZeenontily incrne of oan cormer for all
cotlcr thngucs enubined eine to “2,72.

The averaze nunber of corncrs per farily in t'w caso of
Bengaloe fanilies was 1.33, for Bikari (hiadi, faoilies 1,32,
for U,P. (2indi; fonilice 1.72, for Boutn Indiun fouilics 1.23,
for ‘others' 1.52, and frr all anther tonjuo rroup. as & whnle
1.34. Tho average nunbder nf owrncrs per fauily was tho bizhest
§n tiao easo -f Murwari fur.ilios, viz,, 1..:9; it was tuc l1mcet
in tno case nf Uriya forilics, viz., 1.18.

Tabulatoe tuc above infen.atica in a lun.\l;lu table giving
proper headings. (1
(Floase turn rver}

(v
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(]

2. Thc folleuin: tablo shrue tie perecntare distributios o2
ciplayed reglstrauts (o8 aa t & date of cuquiry, acesrding ta
use, sex uad ceondiie stutus ¢
.aze carncr e.ruin: cependent ot crs tatal
~eeup nale fo-  tetu).ale fo=  tatal Cale fo= tatal nale  fe=  totul
curs A Lale 3ale 1iulo
(3 L (0 6 M (8, (o (1.0 ({12, {13
3clm 16 - - - 0.03 - .93 - - - - -
18- 2, 8.71 va12 888 383 - 03 - - - 0,67 _;:2 o7¢
21 =25 .68 1,07 4:.62 3.4 AT JST 08 .4) L.12 43003 1,28 iy
=-3) 2748 ,,38 27.83 ..9) - J0 - - = 23,33 .38 08,1y
31 ~ 40 13.83 L.47 1435 T.20 - .20 = L2 .2 1417 Y49 1:,%%
41.= 85 2,28 .30 2,08 - - - - - - 2.28 .12 2.38
88 = 8) L2 - s - - - - - - T - v}
8) and -
abeve W24 - leid = - - - - - teld e teld
Trtal ¢ 92.u1 2,18 4.17 5.832 ..17 B8.80 ...8 6 ..14 07.61 2.30 19,2

After praper serutiny find cut tic irrcpuluritica anl display t.c errrect
aad vreng figurce in a manner e-naidercd ncst aypprojriate,

3.

an tue folloving itcas 3

{8

Preaont tue inforuztion in a suitible fomi.

(i1} ad fort-nntos wbout 'u.nL.u, bise yc.r cte, ien require’,

(311,

(a;
()

(a,

(s}
(t

~

Give cauplete relevaat izfrniiting abeut t.e pudlicatinn,
tuo azency iseuing tie publicating, anl tio periadicity”

ot pubuoaunn]

Atte. t any four of the lnllmln; 3

N
Total expenditun ~a "developuent aud iaintcuwnce® of rnada
in India for wy recent yoar.

Estiuatet nid-ycar pomulatien of the fnllawing eountrics
tor any reccnt year : (i) Intia, (i) Jopan. .

3 :'l;gu pugber nf werkers in India us per lateat ecnaue under

the categeries ¢ (a) Cultivaters, (b) fransport, sterage

wnd ev.anication workere.

Tilowatt hours of olectricity eold to ultisito ernsuucrs
by jublic electricity unicrtokinge for arccstic and
a...crelul [urponu durin; uny reccnt year in India.

Nuber of Moy Crdors iesued ulen; with corrosponding
at.mnts re..ittcl during any recent jienth.in Inlia.

Nutber of joint steck emipanics ineoarporated and regietered
olang with tieir autierised eagital in India for any riccat
Lenth,

(Pleuse turn over)
(Ns)

Proa the official publicatirna pluced md tlie tadle extract Sntnn-auﬁn

(3x1) = 12
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5.

-3 - cc{rs; 11(a,

Give t'ic na.ca of t.o ~fficiul juolicitions wiick provido
infrrrti-n oo t .o £-11ewing dtcis. Alsn ccoti~n in guch
case, tae nu.e +f w.c aicney fesuin, tie jullicatiom,
togetaer with t.e periadicity of t.o jubdlicatinen 3

attept any faur of tuo felloving
(a'l".;nnc 1y Ahacuf.cdm. ratos (in percentuges).of warkers
éuo Lo sickncss, cecidents or Laternity in entton nille
jn diffcrent arcus of Jndia.

(b) Mnnual steel production in Ud, US\ und “est Gemany,-

(c} Lonthly firures in respect of value of cxporte
L.u-cnunum, frew India aud value of ioports
ercuandine, to India by cnc.adity ;reup.
(d',- .wuhly fizurca of o .pleyuent in cumt.rueuun industry
in jublie amd private sectora.

{c) Lutosp forccast of urca (in ﬁcctu.rea, .under and productinn
(in tonace; of diffcrent ecrewl crnja of India,

(f) Annual fizurcs in reapeet of coplayucat in sheps and
cnuereial cotudlisvicnts (cwcrcd Wy tie 8Ueps and -
gragerei.., 1 sua.:lhn.cnt Acts, in dirfcreat stubes of
Xndia. . N ’
- (ixt'a 12

Propure a blank tuwler loyeut vith o) rojriate healings
for preacatin,; the Zistribution ~f c_rancrs in est Jenzol
curfng 1082. The c¢.rocrs will te cl . ssificd by sex, by xre,
(the .‘c-f‘roup- e t bela 13 yoors, 15 = ki, =8 <59,
6. ar pore, .0l by cducatirn.l ataniord sttained (vh. 11ligerate,
below wutriculute, Latriculste, sraw.te, «ad 'aag knwat,,
Provisien rust bo itxe for reeording _cariasful totils and
sud-tetals.

i, (e

Group 3
(Atteupt 211 suestinna frrc this jreup;

Given Lelow uro tlo estiates of parulation (in ullllen) of
aujusthan far a puuber of ye s scp.rately for mle. md
feunlea und aleo £or rural und arban scctars,

B scctor scx
yeur rural urbin 1le ferale
1971 . 2118 52 131 1227
1881 26717 599 1714 1552
1991 3338 . 2138 1037
2101 3056 938 2596 2363

Sepresent tac ud~ve dat. throu:h suitable bur diagravs.
(1

(Pleusc turn aver)
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1.

8.

The reveouca of the Gvorneat of Iadia
far o certuin your aro ,fven belov.

frou differoat asurcos

revenuo
scureo (4n nillinn %,

1. Custras . 1..88
2. Tazes ro inceuo (other than

. Corporatira tax; 8.18
3. Corpnratica tax 3.0
4. Exaiso (Contral; 8.8
8, Otheras 4,768

Draw g pie diagran fap proscuting the adove data,
The fo)lavin; ie o frcquenty-dill}ih:tlnn nf sceros cbtained
by 110 studcots in an exmination
L)
;Chro frequoncy .

310.5 « 3303 3

209.8 - 319.8 - - 3

270.5 « 200.8 8

259.5 - 279.5 12

220.5 - 259.5 19

216,5 < 232.8 ¢ 28

109.5 = 219.8 22

179.53 = 19,8 18

139.5 - 170.8 14

130,95 - 130.5 8

119.3 - 1338 13

9e.8 - 1108 3
Draw tac histagruan of tie ob~ve distribution and alen the
Jese-thoa-tyre ngive.

(7470 = 14

(U

(“1case tura over)

(8
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9. Givea belew are the total facial len;ths (T F L. und the upper
facial lengthe (U F L, of 4 persons abtained in conncetion
with an anthropoctric survey.

orls TFL UFL. erl. TFPL UFL
0. (in ey - (in s, no. {in 1.8, (in 11.0)
1 v 59 21 12) 3
2 118 84 22 17 6
3 122 68 2 114 81
4 - 114 05 24 128 68
5 116 81 25 112 6t
3 14 82 26 118 83
7 125 @ - 1.6 83
8 1.8 57 28 171 es
9 1.1 63 20 1.7 a
1 117 6 3., 125 63
1t 114 8 - 3 113 3
12 10 62 a2 17 50
13 112 67 23 136 ™)
14 1 6t 3 m 68
18 12 61 as 15 64
18 110 61 38 119 "0
1 1s 85 n 1 6t
18 14 ™ 38 s et
19 123 ) 3 - 111 . 62
. 129 " s x . 10 82

1 .
Using wppropriate eloss intervals yrepare o two-wagy froquency
toble showing tae jeint distribution of TF L and U P L. B

Zenee rbtafn the frequeney distrilutien of TP L tuken -h\cly.'
(12¢:; = 16
Necatnoss (Greups A and 8) (9

(8}



LiDIAN STATISTICAL IBTINGE

Croputerte Cortiticate mxouin.tirn » Newider 1975

4w § heurs Full ket 100

(a) Piurco 1n tho ocargin dicitu full aarks,
(b) Uso 2 coleuliting Lochinea 4s peraitted.
GRULUP A
(Attoupt £2) qu:stirns frro this greup.)
1. Tue £rllewing table givea th: volus g ¢ fuacticn £{x) frr

ecrtain volue ~f x. Usirg opprrpriatc Mwienls fere
£ind the valwes £ £{1.55) an 2{0.75)« . .

x £(x) !

1.0 0.2500

141 0.2268

1.2 0.2066

1.3 0,189

1.4 0.1736

1.5 0.1600 .

v (4e445)ut2
2. Ether . {
Cropute tto volw r2 7T freo the frroulu I3 = 4 (Td%)
. . . . "

by . (1) Tropescidel ruls | °

cod-(11) Sinpsrn's enc~tiind ruls
for quadtrature, takio; 1t lcast 7 ordinates.

0ivo yrur arowers ¢~ 5 pliccs f Geedrl uad e~bpan theu with the
valwe 2 J0y viz. 3414159 oue & Bea3eie2)m2
o .

Uairg the data ¢f the fcllrwing tcbls ercpute tho imtegml

52
1= _/ 2(x) dx

by grophicol octhrda.

4 .
x 4.0 42 W 46 48 5.0 5.2
2(x) 1.38629 1443508 1.48160 1.52606 1.56862 1.609+4 164366
{44246 )m12
3 The £¢1ledng toble giwce tho veluus of o functirn £(y) trr

difforcat valuss ff y. Pind uither bylegrango's £rroula
fr by Bwtrn's divided 64 furcoce frrouln, the vadus of y

when £(y) 18 oqual tr 0,975.
X

2(y)
1.50 96611
1.55 97162
1.60 +97635
1.65 +93038
1.70 .58379

(0}

Pl.cav_turn rwr

(12)
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4. Creplete the dif furent erluins of the frllrwing tadle s
2 2
x y oxy  x¥ x y 2
(1) @1__0O) () ) T6] (@)
2.2 0.09
1.7 1.23
3.5 =2.T72
4.2 1.89
=2.9 =07
Trtaly )
ApRly sustable chicks rn the tetals cf crlse(3), {4) ard (7).
(9+3)m12
GRLUP B
(Attcupt cny three quusticns freu this group.)
5. Evaluato the fellewing dctendnait by un'y aethrd, crrruet ¢
3 placie cf dueiml 3
3.2 1.2 -1.3 2.0
5.2 1.9 3.9 ~4.2
2. 0.2 1.4 -1.8
144 5.2 34 =33
Als~ rbtain tho er=fact’r ¢f the cliuett in the evernd rrw and
the thind ccluan. (1244)=16
6e Sclvo by tix pivetal crndensaticn weth-d the fellrwing systoa

f sioul turk~us likar vquotirna dnx, y erd z, crocet t-
twr placce rf deeinclt .

0.56x, T- 025x, ¢ 0:35x; = 0.2
0.75%, + 0-593:2 -..1.20x3. = 0.25°

0ui8x, + 1294 - 0.86x, = 1.79 16)
Te Sflwe thc cquaticn x2 Sin x = 1.25 crrrect ¢~ frur ploces rf
decinl by cny nwirical wthed. (16)
8. Srlve grophically, crrrcct tr env place rf duciunl,

the cquati~as ¢
(1) y= 3x+0.5

(11) y=s50O'x, .
Try valuca £ x betwoen O sl 3. (16)
MEATUESS (Greups A ond B) )

(me}



IND AN STATISTICAL INSITTTTE

Cocputer's Certificate Sxocination ~ November 1975

aper. actical’ § Demoriptive Statistics
Tice t 8 hours Full marks ¢t 107

(s) ‘Pigures {n the margin indicate full marks.
(b, Use of caleulating machines is periittec.

GIWOUP A
(Attespt all questions from this proup'

1, A compator, while calculating the mean and the standard deviation of
of 25 obsarvations, obtained the following values t

medn » 88 inches, * standard deviation = 2 inches

It wae later discovered at the time of cheeking that he had wrongly
sopiel down an observation as 04. What would be tho mean and the p.d.
1f thie ineorrect observation is cmitted ? (243} 8

2. An anslysis of the menthly wages paid to workers in two firms A
and B, belonging to the sace industry, gives the follovwing results;

: . Eirs A Fim B
h\mber of wage—earners 686 . ’ 648
Average monthly wages (%.} 52.5 471.5
Variance olznenthly . .
wagee (3.5 103 121
(a) “hich ﬂm, A or B, pays out the larger azount as total mouthly
wages ?
(b In which tirs, Aor B, e \n’u greater variability in individual
wages ?

(e) Find the mean and the s.d. of monthly wages or all the workers
in the two ﬁrl.l A and B taien together.

'hld«'i‘ - 8

3. The iol)winz shows the age distriution of a 'eeruln gr;:up of
sarried males covered in a demopraphic enquiry

sge (no. of cuupg-.- no. of age(na.of CMP~~ no, of
leted years) males 1cted years® ™ ° males
) - 24 5 .45 =« 49 t .21 -
28 = 29 - 28 50 - 84 ) 1
35 -3 - 22 85 -~ 89 . -4
35 - 30 4“4 8 - &4 - 1
9 - 44 23 tohal s - 185

Pind for the above distribution t

(i; the medion,

(u the first and the third qusrtiles,
(mg the sixth decile,

{iv) the upper 8% point (202424242 = 10

(please turn over)

(N11)
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_The following shows the distribution of 104 males according to

“eystolie(x) and didstolic (y) blood pressure (in suitsble units}.

crn;{uu the correlation coefficient between the two variates.
Alao find the regression equations of (i) y oo x and (ii) x on

{. Pind the product of the regression toefficients b’ and
v
systolie diastolic blond pressure (y; total
blood pres- 45.5 =  51.5 - 09.86 = B1.5 - 03.5 =~ a
sure (x) ' 57.5 80.3 81.8 03.5 125.8
8.5 -8 7 5 - - - 12
4.3 ~104.5 4 27 L] - - 36
134.5 =114.5 - 21 "8 - - 19
114.3 -124.8 - 4 as [ < 46
124.6 -134.8 - - [} 3 - 8
134.5 -143.8 -+ - C - - 3 3
Jecdly. 1 81 104 [ 3 184
(842424242} of4!
5.(a) The inoaae of an aversge middle olass tuily in a certajn’
urban area in India {» spent in the following proportions on
different groups of items. The consumer price-indices for
these item-groups for a war year relative to a certain
pre~war period are also given.
percentase of -
{tem-group income Asent price index
Pood 48 221
Clothing 13 248
Louse rent PX] . 150
. Puel and Light 3 132
Pecreation 3 192
Others 10 o .13
Compute the over-all price index. (s

yfledse turn ever
2°0dse tum over

(1n3)
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5(b", Cropute tac pr-lco index punber for 1040 with 1038 as base using
Laspeyrcs' and Pausche's fornulao s

cocmodity - quantity (suitable unital value{in "3
nn. 1038 19014 1620 1948
1 i 150 602 [ h)
2 W ™ 320 [N
3 [\] . 12 157 38
4 3 33 g 207
Nate taat valuc equals price oultiplied ly quantity, (404, o 8
GROUP B

(ittozpt all questions fraa this group)

8. Tho following tablo shows tno cati-atod rural pojulatien (ig
cillion) of a country (on 1st March) during succcesivo yearsg

year (x) 1052 1033 1§54 1038 1038 1057 1258

poulatina(y, 335.2 3°9.0 313.1 317.3 321.8 326.4 231.3
(a) Pi4 a curve of tac fort y = AB'. finding t:c expceted vulucs,
(b) Bence cstirato tho population en 1st Larch 1061,

(¢, Tlot tho obacrved valucs of y and the corresponding catinated
values agoinat ycar on the saue graph paper. (13 (T
3e5;

7. 1o a study of tho factors which influcnce "acadwmic succoas®™ the
folloving rcsults were obtaincd from the rccords of 43) students
in a uaiversity 3

x = honour pointe x, - goneral intellijence xa.houu of stady

- pcr week
Deans: X, = 18.3 X, = 1,08 I =
0.d.'s 8y - 11.2 s, 18.8 8y = 8
correla- .
tionss ry, = 2.0 T 2,32 ry” =1.3%

(1, ?ind to whut oxtent honour points (x5’ are correluted with
gencal fiptelligence (12) elininating tle influcnce of haurs
of study per weck ('3' on taen.

(1i) Find the lineur regrossion cquution cof x) oo x, und Xgq.
(i11) Caaputo tae wultipla corrclation coofficicnt of x with
Xy and x,..
3
(4e844) = 14

(N13)
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8. Praa the following teble showing the bdi-wonthly receipta of
State Governnente in Indfa, obtain bi-wonthly {ndices of
seasonal variation by the mcthod of moving aversages ¢

Total receipts of State Governacnts of India (“.Crore,

Jaa = kar =  MKay = July = Sept.= Nov,e

"_Tr Feb. April June  August Cct, Decs
1052 62 o XY a7 4 38
1983 31 123 42 a4 82 a
1984 68 114 43 8 42 48
1988 74 123 41 53 83 19

)

(18
NEATNESS (Groups 4 L. .B) (©



IIDYAT STAT ISTICAL DISTITUIE

Cruputor®s Cortificate Lxazin tira = Nevelber 1975

Rper ¥ (Praetienl)t El cortary Stotioticel IS thrds

4008 5 heurs .
(o) Pigurce in the nargin indicats full uerks.
(b) Uso r? caleculsting ccchitnes i3 poritted,

GRLUP A

Full corkas 100

{(Attuopt Quistirn Neui end any frur frra the rest.)

Edthcr

Al
Savogre and Fthcrs ixasurod transparencs (1a suitabtlo units)
€2 400 bicrd oclls tolin frra o pticat suffiring frea prirry
anscaiss The froquoncy diotridutirn ridtoind 1o giwen in the,

¥ “lrwing tablo,
*it ancrml cwrw ¢ the data ond toet tlu grrdncps of fit.
1a0, .
an?—n frequney f};:,‘:m fn.qu._my
) ) )
0,6 = 1.5 4 76 ~ 8.5 63
1.6 -2.5 1 86 ~ 9.5 61
2.6 = 3.5 17 9.6 =~ 10.5 25
3.6 =4.5 23 | 106 =~ 11.5 29
4.6 =55 43 *11.6 = 12,5 9
5.6 = 625 56 126 = 13.5 4
646 = 745 58
tetal 400
. (1244)=15
or b .

Tho fellewing table gives thy distributien f hoyght (x) of 8565 adults
in a crumtry, wasurcieats bcing errcct t¢ 1/8th ¢f an fach.

h:ight (x) s height (x .
{in_tnehea) frequrey g, mchcni froquncy
1 B 2) . 1 2 -

57 - 2 68 - 1230
58 = 4 69 - 1063

59 - 14 .70 = 646 >
€0 - a1 - 32
61 = 83 2 - .20
62 - 169 B - .19
63 - 394 " - 2
64 = 669 7 - 16
65 = 990 % - 5
66 - 1223 7 - 2
67 - 1329
Trtal 8585

Toking u & (x = 5&% s the 2r1lleving orcents of u about zore

have beun trunchl

/ TR ’
My=128.0159 My =1557.0436 ‘/(,'- 197028785,
Pind the wan, tho s.d', \ and 72 ¢f thy distributirn cf
height (x), and indicatc thu type rf Rargraion eurwe which ny

21y the data.
(to thot tio £1a printart th ehass-inturvala aro 57,—61, 57, cte.)

" Flinse turn cwr (124)-16
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2,

3

4.

Se

6,

The £¢1lrving roaults crv besed ca a = 10 cwurvatirn pairg rn
tw varintcs Xond Y ¢

Sx =50 SE -3
hEks R
2 XY - 321
Pind the lincer rvgregeicn cquatin ¢f ¥ en X and test tio
significame of tho rugressicn crcfficivmt. (344)=8

The froquencics ¢f frur gonctiol clooaca ¢f rffapring wro foumd
8o frllrwes

£ qu.oncics
Flot lcsvos arrwl oy 328 /
Pricreed
Quocn ¢yo " 122
Criupd lave Lo's ¢yo n
) Priurees
Quen cyo : 33

Tust whuther tho Ftourved tn:qu\;nc‘l..-a are in-crofrraity with

thu theerutical prepertirns 9 13 13 51, )
The £rllcwirg bl givea ths ausber (£ pirems "attacked” anl
"nrg ottackud” by typorid auwrngst thew incculted and nete
inceulated frr o disicecs o

Tuet whuther the attributes ore dalopodemte
nuibhr ¢f poracng

attacked nr4 attacld totnl
incculated 56 6,759 6,815
ot dacculated 272 11,396 11,668
trtol 328 18,155 X 18,483
. (6)
The frilewing arv the rosults bas.d ra two randen saoplis of
hiight rbscrvatirn, rnd fereales aad the rthur fer foanlua.
0, =1164 Sy = 1356
X, =68.64 © X, =6387
of = 73861 2 = 67032
Tost wheth.r ;1 15 aigaificartly differant rrm}'.‘, ®)
(a2 syobrls havu thiir uswnl o onings.)
The cerrlaticn crefficient of twe voriates buecd €n o souplod
rf 8iz0 20 48 frund tr e r © = 0,629, Toat whither the
cerrcloticn 1s statistically signifiennt, (8)

Please turn cwr

(r18)
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7. Thy fellewing table gives tho additicncl beurs of slaup goind
by using twe druge A ond Be Test wlwther tiav diffircncy betweon
the aversge cffocte of thu twe druge is significant.

FPotient Drug Drug Tatscit Drug Drug
mpbep A B nuntur A
(D) 2) () (D) )] (%):
1 + 0.7 +19 3 +34 +44
2 - 1.6 .+ 048 -7 + 3.7 + 5.5
3 - 0.2 + 1.4 8 + 08 + 1.6
4 -1,2 + 0,1 9 0.0 * 446
5 - 0.1 - 0.1 10 . 2.0 + 504

()

I.‘-LGUP B
(Attoupt ,p. quusticns frem this 5rfup.)

8. () A tringular regirn s brunded by ths strofht line x+y = 50 amd
ths twe onrrdinatc axcae Seloct 3 prints ot randro frea this regim,
eaticning the ecerdinates €2 the printg crrrvet tr tho ncorvst intgur,
Doecritc thy prrocdurc fellaved by you. {5+42)=1

(b) ™o fcllewing tblo gives th. frequency distributicn ef sacrco
£ 161 candidotos in o ccrtafn exciniticns

Serrv Piuquency .
0 =10 4 ’
11 =28 . 19
2t = 30 32 c,
31 ~ 40 €4 .
41 =~ 50 -1 .
Druw o sinpk ranlca souple cf § carmiuctes frrutlu obrw
prpulatirn, Cropute tho sacpk cuan f the sefrv, . :
Indicote the prmdun. £r11cwid by yru trr drowing tlo .
Bauple. {5+143)=8
9. Bither -

Tho fcllrwing givee thc punbor L units producid por dey by
different werkmen using 4 different mochincs. Mok on analysis
rt varianco <f tho dote amd d.toruine whether thero arc
signifiart ctfects (o) rf mchinc typs and (b) rf werkcn

m prrdw:urn.

We rkag . ; I‘l-.:hx:»s‘l‘x&' T
i4, 38 41 3%
46 40 52 - 43
33036 44 R
43 38 46 33

e W N -

{Be2)12

Fl:cec turn ~wor
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9e

(erntar) o, felleving table g{wp the nubir ¢f ciles trewelled by

10,

11.

diiforcat cars of fiw tukeaf autcorbile, cach run m on-
gollea of o stondand goeclinue Tik auwbire ¢f care fls.rved-
frr thy wnks Ay By C, Durd E v 6, 3, 5) 4 und 4 napctivly.

Cor . ko
nre A B C: D E
) 203 19.5 22,1 176 .23.6
2 198 186 23.0 18.6 %45
3 216 20 204 19.5. 22.1
4 22,4 21.0 192 2445
5 19.8 22.3
6' 18.6

¥l an anelysis <f variancs f b’ dato ond deter_dn vhother
there e 8 afgnific.ot ufntet rf Lakin, Alec vxcune Af E de

_8ignificantly Bttir t.0a A (74243)m12
Crnstruct the laycut of a latin Squre dusign with 4 tnotounts
sl twe roplicaticnse .. (8)

Crrstruct a ormtrel chort frr uun usicg the frilruing dota fn

the blrwing tin: of fusco (1 suitibls units), sapka of 5 buing
tuken cvery hrure TLU standard deviatira f thu preductirn precess
is Imewn tr bo'15. Crusmt en the etcte f centrel rf the

prrductica prro.os. Y
Hrur Bewing t1uG ¢ S foees
18t 2, 65, 15, 18, 87
204 42, 45, 24y 68, T
3rd %0, 19, 60, 8l, 81
ith *36, S4, €9, 17, 84
5ta ° 2, 51, 57, 59, W
6th o8y, W, 7, W, 132
Tth : 60, 60, T, 95, 138
8th 18, 20, 23, 42, 60
9th . 15, 30, 39, 62, 8%
1eth €9, 109, 113, 118y 153
_11th 64, 91, 93, 109, 112
12th 61, 78, 9i, 103, 136
(10:3)=13
"MEATIESS (Greups A ond B) G)

(x10;
_
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