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Attempt all questions.

AII questions carry equal marlcs.
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1.(u)

(b)

(")

What are mathematical properties of standard
deviation? lf Y=2)(+4 and standard deviation of
X=3, find standard deviation of y.
qr+o tir+ca * rrtffiq {ur €r t'? srrR

Y=zx+4:qt{ x s,I qrq-$ fu{€r s t, a} v s,r
q66 ftq6-a qdr{q 

1

The arithmetic mean of two observations is 127.5
and their geometric mean is 60. Find two
observations. Also compute harmonic mean of
two observations.

t ici"il ql rrqim qlrt+ 127.s t dk effir
++fas qrq 60 t I d itrq eifrq r d isruil +
3t-{ild qrq qi fi ryr+ +1fqq r

From the following wage distribution, find missing
frequencies if the modal wage is Rs. 36,000 for 50
workers.

f+srfunq-d rrq-{i Fc.d{ur t, er.n so Er{s.-dfsif 6i
fi-s6 q-s$ 36,000 Fo t, d srtcf€ra srr{frd
qil {frr{S r 5,5,5

Wages (Rs.) No. of workers

0-10,000 5

10,000-20,000 7

20,000-30,000 ,|

30,000-40,000 ,I

40,000-50,000 10

50,000-60,000 6

13 1na

t sflr +so ffi t oqr xfd xtu6 &eg 6 *
lo,oo/- iil Ecf{I H * AqR t d ar €qrd{r t
fs:

(i) The company pays a penalty of at least Rs
2,00,000/-

{-Eq-fr qq t qq z,oo,ooo 50 q gqfa ffi
€

(ii) The company takes at most 500 days to
complete it?

+.qfr st {n *,G t Erfr+-dc soo k{
6'n-d t ?

Given that:

Rcr t.

z 0.'t 1.0 1.2

Area (along the middle atis) : 0'2580 0 .2881 0.3413 0.3849

(c) A problem is given to two students A and B. The
odds in favour of A solving the problem are 6 to 9
and against B solving the problem are 12 to 10. If
both A and B attempt, find thc probability of
problem being solved.

a sil{ s A 6ri q1 qd sqrm kqr rrqr t r e *
€-drd +l {-d-flrf + qqr { xrrrwfl o t s t aflI

s * €-drd +1 g-d-fri q1 erd'rTr+fl rz t ro t r

.P.T.O.
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trials the probabilities are found to be 0'2457 and

0.0819 respectively. Find out parameters p and q

of binomial distribution.

qs f#R fq-drur t, 6 Ekl"{ ctwil *,qlg fi'qvl:

0.24s7 qt( 0.081e {iqr{{I( cr{ qrfr t'r frcq

frilq + qn-<s p ett s st cdl qrtr{q r 5

Or (Aefenl

(a) If probability of a defective blade is Ul0, find (i)
Mean, (ii) Variance, (iii) Moment coefficient of
Skewness and (iv) Kurtosis, for a distribution of
defective blades in total of 500. Assume

distribution is binomial.

gH soo { t ts{If # * f{fiq + IHC a+n

frvqlf 6As d {qr+n r/10 t d\ (i) qrq, (iD

E-q<ur, (iii) srq 6r fr+€ {qis qd (iv) !['g-{m

ar6 +ifuq 1 q-6 qffi fs fr-d{ur ffiq t r s

(b) Time taken by a company to construct a flyover is

normal variate with mean 400 labor days and

standard deviation of 100 labour days. I[ company

promises to construct in 450 days or less and

agrees to pay penalty of Rs' 10,0001 for each

Labour Day spent in exgess of 450, what is the

probability that:

q-d q.rq-fi + fdc qd wri*i{ q+t t'oq} qrar

{rrrrr 400 ryc f€Sr t qrq dr 100 ,rc fE{d +
qrqrq fqor t mq qrqrq qr e I 3TrR 6,ryfr

4so qI stri 6q ki n ri Wr *.1 q;1 qr<r 4.rfr

Or (UclzIQ

(a) The first four moments of a distribution above

value are -l'5, 17, -30 and 108. Find the first

four central moments. Also find the moments

above the Point X=2.

qu * urr fq-d{Er + q-rt qn enauf t: -r's,
t7, -3o glk tos. nsrc qR edq 3nlPil +
q-cr{i r x=z fifg * sr< + 3qoil +} fr car{q t

(b) For the data given below, find the missing

frequency if arithmetic mean is 33. Also find

median of the series'

frA Rq'rc t-a t, qr( sctil{ clq 33 t, il
q-fcfud srr{fr qdr{C | {s ts(rl 61 crlq6l d
fr qar{q t

(c) E:rplain the relationship between standard

deviatiotr, quartile deviation and mean deviation

for a normal distribution. Also find quartile

deviation and mean deviation if standard

deviation of normal distribution is 4.

g.[ qrcrq rs-fiuT * frq qr+s tr-ff,{, q(fs
f€tr{ si{ clq f{qfi + qq*I d sr{rgqr
ilrrR sFn;q F+rcor 6I rnr+ ffqerq + t * egf*
E-{tr{ ert qtq E+a-+ qcr{q r 5,5,5

P. T. O.
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Loss per shop

(Rs.)

0-10 10-20 20-30 3040 40-50 50-60

No. of shops 100 150 300 250 200
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2. (a) Find correlation coefficient between age and
playing habits of following students:

ffia sri +1 us efu +d 4t lrrd + qts

fr va*q--s rJun+ Fmrffi:

Ag" No. of Students Regular Players

15

t6
t7
18

19

20

250

200

150

720

100

80

2M
150

90

48

30

t2
Also calculate probable error of coefficient of
correlation. Is correlation coeffi cient significant?

s{ti{*r ,Jorts .61 {qrfdd fc +t ql 7IuHr

qtRq r qr tr6sEr*r rJuris c-d-dgf t ? 6

(b) State the properties of Karl Pearson's correlation
coefficient.

a,rd foc{sq F6{{q {uri-s + {uft +1 c-ar{q r :
(c) In a partially destroyed record of analysis of

correlation data, the following results were
obtained:

Regression equations : 8X-10Y=64 and
40X- 18Y=320.

(D What are the arithmetic means of X and Y
variables?

srrrkT 2016 sth qr{ zorz * Foq rqfr te
sr {q-{ qflfqq 

I

(c) Write a short note on the different methods of
random and non-random sampling.

qrqfe-s 3lt{ t{-qr{f€-s r{if * f{fq-q a-ffif qr
qs €lsrq fsqxqi fdFsS I 5

5. (a) Explain the concept of conditional probability.

svrd {qr++ +1 qeqRun d nrtr{C r

(b) The marks of the students in a certain
examination are normally distributed with mean
marks as 4OVo and standard deviation marks as
20Vo. Ot this basis 60% students failed. The result
was moderated and 70Vo of students passed. Find
the pass mark before and after the moderation.
Given that:

ffi C* yk6n I Erif * st+1 +t vrqrq f{fl{ur
t qEf crq si$ qovo dr cms Faq6q 267 { I

{s qEm !\ 6oVo Er{ ord*uf A qr} t I qftqrq

*) qqttrd F+-qr rren dt nC, sH 3-frsf d Ti r

csfffi q'd t c-64 d{ qrq t csuf iri* qer{q 
r

Rqr rrqr t' 5

z
Area (along the midd.le axis) :

o.255

0.10

o.525

o.20

0.64

0.30

7.28

0.40

(c) In a binomial disrribution with 6 independent

11 Tn8
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garments shoud be kept in sbck by store owner to

meet demands for each of three quartcrs'

3rm qd 41 c-fdi frqrdi I E€ fe-*i 3o,ooo do

{s +i t eil-i cti ffi ffi 8% {6} 61

eaqrfiI t, n] ftqiitt drfq\ |+ 6q,H + crlftr
qi ffi {fl + q€d €fs t rsi =rqq 

6fu +t
q+s fircrfi qi cfii e1 W s{ s+ t 6

Or (aua!

(a) What do you mean by Timc Series? Explain its

comPonents.

qqq tu-dl t snq+r wr erfqqrq t r fs* effiq-d

d qrgr{q r

(b) The trend equation for the yearly sales of a

commodity with lst July 2016 at origin is:

Y"=96+28'8X+4x2 (where "r unit = 1 year)

1 {dr{ 2016 d srrrR 'flct ga' Is q< 61

qtft{ f{*1 + f€c xqfr sn-mq t:

Yc=g6+28'8X +4r2 1*h"" r unit = 1 year)

(i) Determine monthly trend equation with year

2017 as origin'

q{ zotz d qf, qnt gs qrlss {gH

qqt'fr{ol d f+qff," 4i&s t

(ii) Compute trend values for August 2016 and

March 2017'

"n785
'n7a 10

lt

(ii) Find the coefficient of correlation between X
and Y.

(iii) Estimate Y when X=20 and X when Y=20-

€6${q ta * fNqor + 3{iRrs 6c t {E

ftqTd t f:rqfi{fu( qftuTrq qr} Ti:

. xf{rrq4 q{-fr{rr : 8X-l0Y=64 arh

40X-18Y=320

(i) x eft Y aftrF-w + scitrt clt4 Hr t?
(ii) x 3ftr v * qq saeia{q 6r rJuri6 {rd

6tfqq I

(iiD 3{rsd{ qiFS Y ?5t tltt X=20 t dr X or
qeY=2otr 6

Or ( SclzITl

(a) The coefficient of rank correlation of marks

obtained by 10 students in mathematics and

statistics was found to be 0'5' It was later on

found that difference in rank in two subjects for
one student was taken as 3 instead of 7. Find

correct rank correlation coefficient.

ro Mlidf 6m rrFrd eh qifuT*t t 3rrd-dtr

:del q,r ta qEsqq 6r Turi6 o's t r qrs t {6
rrdl qEII F+ q6 sn + t6 fr sddt rxl, d f+ z *
qqE 3 kcl {qI ql I v0 to wsrq-q TJUrtq

{ffidc r 5

(b) Indicate whether following statements are true or
false' Give reasons' 

P. T. o.
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$s-{ dm f* f+crfufun qm vfr t qrre-o 
r

qnq {fvq r

(i) If coefficient of correlation between X and y
is 0.8 then coefficient of correlation between
-X and -Y is -0.8.

3TrR x oii-{ y + qts t E-fl+q-*r Turts 0.8

t d -x 3th -v + +s fr s-ess-,q'Tun-+

-0.8 t I

(ii) If the coefficient of correlation between X
and Y is perfect, the two lines of regression
of X on Y and Y on X are reversible.

srn x sfl-r y + qts t w6rie-*1 O",i=t
squff,ilx*ryqqysfr{x*
qfflrqq+l iM xffitr s

(c) State properties of regression coefficients. If
u=((x-10)12) un6y=((y-20) /5) and by=O.4,
find D.-.

T{dqq:q Tqts + T"li + din{q I ol7R

u:((x-10) l2) 3ft v=(y-20) ts) silr
byr=0.4, * a* rm dfrq r s

3. (a) A textile worker earns Rs. 75fi) per month. The
cost of living index for year 2O16 is given as 160.
Using following data find the amounts he spends
on (i) Food, (ii) Rent:

4. (a) The pro{rrction of commodity during 2010_15 is
given bclorv. Find out second degree parabola to
these data and estimate for 2017:

qd zoro-rs + Gfr-q { +<eil sr BHrfi frqfufu_d
{ 1 ffifun lzr t qv0 M ffior q+nq
efu zorz * Aq ertqrf{d sieq, s

1n8

6rr+ t 46.5o7o q{ftt rrdr Ffir fqcs {q+ +1

ek gq E-e-s{ qffd d srrqfd *,r1r q-d [rd t
f6 +tr{ qi qffi iu-+ +t qfq + ST-fi t silr
5zm mreil s? qfg tu{d d Cfq t ETfi t r

#q-+, {tn, r6{rt 3il{ ge+T *1 qk ql sri*-dq
qifuq r to

Year 2010 2011 2072 2013 2014 2015
ction (tons) 10 12 13 15 18 20

Quarter I II III IV
Seasonul Ind,ices 97 83 t35

6
I

(b) The seasonal indices of sales of garments of
spccial brand are given below:

ffiq Ei.* + 6c-d 4i ffi + d.sqi q.q-sin
f+rcf€fu-d t:

((

If the- total sales in lst quarter of year be worth
Rs.,30,000 and sales are expected to rise by g7, in
each quarter, determine how much worth of

P.T.O

It
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standard of living has increased three times over
the period. Do you agree? Explain.

d"en + 6ffi +t d-Fd sTrrr<fi w qtr C filf,fi
A ,ri t I Esrdq {€ sqq + dqtr s{6r rft+t K{
d-t T+ q-g zrqr t I ar s[ItT s6rfi ti sryWrEq r

5

(b) In a working class consumer price index of a
particular city, the weights according to different
groups were as follows:

q* f+Rru {16{ + xks erf sqctfrr {er W-sts
fi, fdfq-{ s{df + or{qrq rtr{ Frefetua t:-

Expenditures Food Fuel Clothing Rent Miscellaneous

Weight 55 15 10 8

In October 2016 the D.A. was fixed by company at
782Vo for workers which fully compensated for the
rise in price of food and- rent but did. not
compensate for anything else. Another @mpany
of same city paid D.A. of 46.5Vo which
compensated for rise in fuel and miscellaneous. It
is known that rise in food is double the rise in fuel
and rise in miscellaneous group is double the rise
in rent. Find rise in food, fuel, rent and mis-
cellaneous.

31q{t 2016 q E6,q{r eRr {ilr{ rm, q{qn{.Ir

* fuq rszz, qq 6q fuqt, ffi fr-qc ai{ ffi
sl 6H i Ck +t Wtd: erWd d qrn vr<
ffi eft stq 61 .,tl r sql {rfl q1 q+ sir

:
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qq {TEr q,ffi z,soo do qfr qrs q.qmr t r e{
2016 + frq fifi q{sr6 +1 drrrd 160 { T{

{ r Sqqf€fied ta qr r*rr q'G gs m ctrsq B
Td (D sra, (ii) ffi c{ ffi rtftr q.I e-kil

tr s

Group Expenditure Group Index

1250

1000

750

190

181

140

118

101

(b) Show that Fisher's ideal index satisfies time

reversal and factor reversal test.

Rqr{q fs firtr< ql unvf qa-+t+ tm
g{h 6Rs r*qq ctwr * TigE qcm t r

(c) Convert the following link relatives into price

relatives taking 2006 as base:

2006 d 3TIqR tt gt, Frafufo-t 65 sra;il d
*i{d sqxi fr cRsFf,d +1fuq: 1s

Year 2006 2007 2008 2009. 2010 20tl
Link Relative 720 150 125 110 740 720

Or (sTq?ID

(a) The average salary of employees of organization

has tripled over last ten years. Therefore their

P.T.O

Food

Clothing

Rent

Fuel

Miscellaneous


