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Part-1II
STATISTICS

Maximum : 60 Scores

Time : 2 Hours
Cool-off time : 15 Minutes

( General Instructions to candidates : ' \
® There is a ‘cool-off time’ of 15 minutes in addition to the writing time of 2 hrs,

®  You are not allowed to write your answers nor to discuss anything with others during
the ‘cool-off time’.

® Use the ‘cool-off time’ to get familiar with questions and to plan your answers.
® Read questions carefully before answering.
® All questions are compulsory and only internal choice is allowed.

® When you select a question, all the sub-questions must be answered from the same
question itself. :

® Calculations, figures and graphs should be shown in the answer sheet itself.
® Malayalam version of the questions is also provided.
® Give equations wherever necessary.
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[Choose the correct answer from the
answers given in bracket for questions’
1 and 2.]

1. If the wvalue of Pearson’s
correlation cocfficient between
marks in Statistics and Economics
of 100 students is 0.9, there exists

type of correlation between
the two variables.
(a) Perfect negative
(b) High positive
(¢) High negative

(d) Perfect positive 4 ))
o eZ -1
2 xhuTO ™ =
(@ 0
by 1
(c) 2
(d) (1)

3. (@ j'e*‘dx=?

0

(b) Integrate xzj-Z W.rI. tO X. )]

4. (@ If the p.df. of a random
variable X is given by
fy =k, 0<x <1,
find the value of k.

(b) ¥ the p.df. of a random
variable X is

|| el
f(x) = € , —0 <X <
352n
then,
Meanof X=___
Varianceof X =__
PX£20)=__ 3

G-3020

{somisom@)e BMBODOTINW)0  Ba i3y
INUBES (NPT HRISTD  DTDHO-
seBgled mlm)o VIRIW)EMB af)PyeN .|

1. 100 ollagdaidleges  quogl
qosmipeimle  DHOCENIAIBM)-
ORIWo MAHNZHBINS  BHO)-
ceiaumd 0.9 aeamsslmd, af@)
olololenss e®o0icRIna  aRye
@ caslomila)dud oelensan?
(@ ®adang amwqlal
(b)  e8a0 GanaVIglA]

(€} 96an amnQlal

(d)  eadang; sasnMIGIA (1)
. e _ 1
2. xh—TO 7 =
(a O
b 1
() 2
(d) o 1)

3. (a) j[ eXdx="?

0
X

b) 2, omeneng oage.  (4)

4. (@) f) =k 0<x<1 agma’ X
af)am oot caglonilglaag
pd.f. eresmsl®, k-w)es
afla) &HeM)ds.

(b) X agm 0000 cruclwenilgloang

p.d.f,
—(x-20)%
fix) = e 18 ,—0 <X < W
3.‘\}21|:
apeemslel, X o
aldd =
caIBimaday =,
P(X<20)= &)
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[Answer  either

question 5 . or

question 6.]

5.

A housewife wishes to mix
together two kinds of food X and
Y, in such a way that the mixture
contains at least 20 Units of
Vitamin-A and 22 units of
Vitamin-B. The vitamin contents of
1 kg of food is given below :
Vitamin-A Vitamin-B

Food X 2 4
Food Y 4 2

1 kg of food X costs Rs. 10 and
1 kg of food Y costs Rs. 15. How
much quantity of food X and food
Y are to be mixed so that the cost
will be minimum ? Solve this LPP
graphicaily.
(1)  What is the objective function ?
(ii) What are the constraints ?
(ii1) What is the solution ?
(iv) What is the minimum cost ?  (5)
OR

Solve  the following LPP
graphically :
Minimize Z = 5x + 3y
Subject to the constraints

3x+5y=15

S5x+2y 210

x,yz20 (8)

[Answer either question 7 or
question 8.]

d
@ Ify=x*+xlogx, find Exx'

(b) Find the extreme points of the
function f(x) = x> — 3x3 - 9x

(i) Whatisf'(x)?

(ii)) What is the solution of
f'x)=07

(iii) What are the extreme
points ? &)

OR
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[5—0@9@5)@@0 BROLEKT  H-02OHTHEWWO
Ca 0GOS DTN .|

5.

80) ofison e  moeulonss

- edemeBd (X, Y) ongleajdon
" a@leon)
. @RWaskeam),

(Rt D P cek ) le Tty )
TN 6RO
apm  *edemamiled 20 apemik-
eQmlenoe aflgodld A-w@yo 22 ajerm}-
eagolene - aflgodiad B-wjo
2TERITINONaMo. B0 GG
ssasmaniasasle  afigodaiend
@REOT MOOPRSNIS)TINBAMIT).
Vitamin-A Vitamin-B

Food X 2 4
FoodY | 4 2

eameme  X-0d  @leendes 10
QIDo, LMo  Y-Jas 15
@Ko OeI)seTREsNG, agm@ani
X-90, Y-8 mix es10moen6
Daleial afoane @oal Ak ?
Lmaacﬂceomi OLNUBIVAMTUG] 2
D (AIUdMo WBRLOBEMO B2 kG,

1) oqmmosm sIsnimayIn] nnownsuaa ?

(ii) ~g)amoe constraints ?
(iii) Solution agymmoen’ ?

(iv) dlmilzo cost ag)@ ? &)
@RHLIERIad

MSYomaIBIAemam LPP-o9w

(H0arilan®3 @1 16UTla]

MBaLOEEMO alg))dh.

Minimize Z = 5x + 3y

Subject to the constraints

3x+5y=>15

Sx+2y2 10

xny20 {5)

[7-oo0omewo @reLipIed 8-000UmMEWD
32 10330RIK) DTDOODITND.|

7.

(@) y=x*4+xlog x apaems;as,
% B0}, .

(b) f(x) = &3 — 3x% - 9x af)m
aloau® extreme points
SHI6) .

i) ') ngosy ?
(if) f’(x) = 0 wyes solution
ag)awy ?
(iii) Extreme points
ABODIDSNWIET ¢ (5)
@ROLIB1T3

P.T.O.




Show that the function
2

Cx) = 6+ is minimum at x = 2. (5)

[For question 9 (a), choose the
correct answer from the answers
given in brackets]

1
8. C) =l£2t§ + DM anoWaumd

X =2 @aemuodd dimiae aller
aulaalameam) omaloles)s.  (5)

leanaye 9 (a) doe Lsimaeigﬂms
0HIS)OMIG BB OB S
mlan BEIYIEMA0 Af)P)®)BH:.]

9. (a) The weight used in Paasche’s 9. (@) an@es oeTy oamda-
price index number is SIS MMGled weight aryel
(i) Base year quantity. af)S} O 1B1e0 NG}
. ' . (i) Base year quantity.
(11) Current year'quanmy. (1) Current year quantity.
(iii) Base year price. (iii) Base year price.
(iv) Current year price. (iv) Current year price.
, , (b) enAeaDE DML G TV
® If dLaspcyrcb: and P;i;;ches MmTE 138-90  albatlw)es
index numbers are  an DBWHNS  maud 140-g0
- 140, what is Fisher’s index @R OEDENS adlauoloa
l‘) r
. umber 2 3) madwaaS maud apm 7 (3)
10. From the following table construct 10.  moevomami@ienm nJg”Ica;m)’II@a
the cost of living index number and o ol e®oqy @0l ellafled’
interpret the result. DAWHAT DAOUB  BHenE)aASloe)-
Commodity | poq, p‘q:g P, | Pyq, SO aTHOMOM  Alla:eimo
- DG W0 Halg)d.
Rice 80| 120 85| 140 Commodity Podo | P1do | Pod; | Py
Wheat 30 80 30| 100 Rice 801 120 85| 140
Meat 40( 100} 45 80 Wheat 30 80| .30] 100
Total : 150 | 300 160| 320 Meat 40 100] 45] 80
Total : 1504 300{ 160| 320
3)
Q)
[For question 11 (a), choose the [eaaye 11(2) ood (s0enghe
correct answer from the answers

005 omIgIss  gomoasglad  mlano

given in brackets.]
WAITHO af)PION) b, |

I1. (a) The population of Kerala

according to 2001 Census was 1. @ 2001-0a . arum@auay
@MTVAla]  esosomlne
(i) 2.5 crores RMTVoRL BRYXGIM).

(1) 2.5 eaost
(i} 3.18 caos)
(iii) 4 crores (it) 4 99
(iv} 3.5 eoos]
- : (b) CS.0. swajql 9aI0l0wWI0)
(b) Write a short note on C.S.0. (3) 3080 |9} 3)
G-3020 4

(i) 3.18 crores

(iv) 3.5 crores




12. The distribution function of a
random variable X is

0 ,x<0
F(x) = 03, 0<x<l1
1 ,x=21
Check whether F{x) is continuous
atx =0 (2)

13. (a) If the grand total and number

. of observations associated

- with an ANOVA problem are

100 and 50, what is the
correction factor (C.F.) ?

(b} The following incompicte
ANOVA table represents a
medical experiment
conducted for comparing the
effects of three drugs.
Complete the ANOVA table
and make your.inference.

[F, ,(0.05) = 3.88]
ANOVA
Source | S.5 |d.f. | MSS | F
Between | 30 | 2 — -
Within - [ 12} 7.5
Total - —

5)

[For question 14 (a), choose the
correct answer from the answers
given in brackets.]

14, (a) The mean of student’s t
distribution with 10 d.f. is

() 10
(i) 20
(i) 5
(iv) 0
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12. X agan  ooado caIRlwamilgloag
awladsleniyja@d  afoWaumoaT
MIOPTHIIFIBRT)

0 ,x<0
F(x) ={03 , 0<x<
. 1 ,x21
Fix), x = 0 apan Calowilflod
. SHEMSInINY @REEMO T ag)am)
alBlGUR W1 B6) . {2)

13. (a) &) aremoal (aKimannowi

umdweals grand total 100
af)Mlo @RY&E: observations
50 apmme  oxmigieE.
BB HOSUB 2003
ag® (C.F.) ?

(by 3 DOYN)HBIOS e
MeINNEs MOMAYe O21Y)-
moilmoet  msomle 80
medical experiment-6m
@RSITVNXMN A0 B I0)MRoEs @ -
@R BEPR@Aw @REMI
gl @oey @anlg)-
AR®. aigld andomlwoes)-
SHWo  OINAMe  MSTN)-
@Yo §)217)}ds.

[F, (,(0.05)=3.88].
ANOVA

Source | S.S |df. |[MSS | F

Between | 30 | 2 - —

Within - [ 12 ] 75

Total - -

3)

[eannyo 14(a) Bad snosadicd awosomoH-
588 pomedBgisd dlmye vdlw)amoo

)P} |

14. (a) 10 df oss student’s ¢t

awlad(sleniyauaag 2103
(i) 10
(ii) 20
(iii} 5
(iv) 0
P.T.O.

W




15.

(b) A random sample of size 17
is taken from a . normal
population with mean 50.

(i) What is the probability
x-50 0
SAf16
Where X is the sample

mean and s is the sample
variance .

(ii) If s% = 25, find ‘k’ such
that p (% > k) = 0.05
[t,(0.05) = 1.746}

distribution of

(For question 15(a), choose the
correct answer from the answers
given in bracket.]

(a) While applying t-tests, it is
necessary to ensure that the
distribution of the parent
population is
(i) Normal
(ii) Chi-square
(i1i) t-distribution
(iv}) Not necessary

(b) The life span of a random
sample of 10 electric bulbs
was examined and the mean
and standard deviation of life
span were found to be 1190
hrs and 10 hrs respectively.
Do the data support the
hypothesis that the life span
of the particular brand of bulb
is normally distributed with
mean 1200 hrs ?

[t5(0.05) = 2.282]

(i)  Specify Hy & H,

(it) Specify the test statistic
and its distribution.

(iif) What is the value of the
test statistic and what is
your inference ?

G-3020

vy

4)

(6)

(b}

[Gama 50' 15(a) dae

50 almomes &0 emodacs
Caapoaiamlad  mlavp 17
afleisgsem)am 630} 0o
oMM ag)s;eg)enE.
@) x-0 ®aneneniieild
Y siie ™8 "

askrB(slanyanemas 7

2lmye  s?
cagloadau)o

X aquomild
avomilyd
@6y,
(i) 2 = 25 ag@lad k’ Oyos
allei  afa@od)EIUIUS
p(x2k)=0.05 @RYdhlo ¢
[t,6(0.05) = 1.746]

L6TU00 G1@d

0205|0588 gomemsgl®  mlan)o
REIW}OMB ag)PIe) . ] '

15.

(@ tosquad  msomemiod
Gaida}GRlnHe ]

MU M)
0aj} AUGJOMEMO.
(i) ocmidac’
(11) eas-aSoiwd
(iil) t-awlavislenty)auad
(iv) 1o hY)) mmgcmmgcoﬂg‘;
(b) a0} (s (sruoaficdanis
10 medisle;  enivdeniy
hB)OS life span-eag
eowael aller 1190 aem-
H6)9H00N )0 standard
deviation 10 asmlen@oam)o
marlg)ené. GG )
tenafioas  snuddenile life
span 1200 @6enee; 3
aImow88 emodacs 000
cadlomilaonemnan aeann-
Sajoamlmilavlom @® avog
support ealg@mmeaEy ?
[t,(0.05) = 2.282]

(i) H,eo H, @0 agvym)s..

@YOENATI

(@)

awlav(si- -

(i) osqb Wm‘lmp @AY
auila(slensyyasm)o o

af) Py .
OSqY aweimilesloa
alelow@m® ? mlanrg)es
mlvameansy 7

(iii)

(6)




[For question 16(a), choose the
correct answer from the answers
given in bracket.]

16. (a) If the regression coefficient of
XonY.is bxy = — 2, then

which of the following values

are acceptable for by and r ? '

(i) byx= 3,r=6
e 1
(i) byx= 2,r=1

(iii) by, =

j
|
=
i
—

-1

(iv) byx= ) ,r=—1

(b) Draw the scatter diagram for

the following data and

interpret the same.

Price of Qty. sold
Sugar (Rs.) (Kg)
15 | 10
16 9
17 8.5
18 8
19 7
20 7

(©) Ifx=10,y=20and b, =2,
what is the regression
equation of Y on X 7 What is

the most likely value of Y
when X =57

17. For a poisson distribution with
parameter A, the p.m.f. is given by

A X
PX=x)= —-x=0,12...
If P(X = 0) = P(X = 1), then
i A= ? .
(i) P(X=0)= ?
G-3020

6

2

[eaioayo  16(a) odasd (noseglod
DSO8R DEmeEBElsmlano
RBIW)OMBo af)PIO). |

16. (a) bxy = — 2 apm®@ ONWauad
CHIDaLlntyF” 63008 X 6306r3 .

Y apeemesiod moae §d:05)-
OHGlAMNIMDSIG aRmO6m
by, M}o r Mo auAle:00 200 2
(i) b,= 3,r=6

(i) by, = 5,r=1

(iii) b, = 7 .r=1

1
(iv) byx= T,r=~1

(b) ®oey emos)omlgss wag-

wos W:gd  awwWde
AEWEN&:@)  alltodelimo
21 HWo O alQdh.
Price of Qty. sold
Sugar (Rs.) {Kg)

15 10

16 9

17 8.5

18 8

19 _ 7

20 7

{c) x=10920y =20 90 byx:2
o @R IS OlWanad
MCHIHMB 6200 Y on X
a2 X = 5 ana)emiodd
Y-@)68 agQQilo @RMeo-

=Ry00w aleloo@ ? (6)
17. A 21221000088 Poisson
distribution-9a3 p.m.f,
-A3x

PX=x)= -~ x,l ,x=0,1,2...

P(X =0) = P(X = 1) anoamas}od,
i A= ?
(i) PX=0)= ? (2)

P.T.O.




[18-coeomeco BReOLIE:IGE 19-caoamew)
G210B3TWI) DODENAL)M)b:.]

[Answer either question 18 or

question 19.]

1961 nyood 2001 ascw)ss
oy RMIVOELIYO
aflaezom’ ey eanidlasan

18. The following table gives the 18.
population in India (in millions)
from 1961 to 2001.

Year | Population ~lgle0lensads (uwelsioole) :
1961 439 Year Population '
1971 548 1961 439 _
1981 | 683 1971 548
1991 846 1981 683
2001 1027 1991 846
Calculate the trend values by using 2001 1027
the 3 yearly moving averages. 5) 3 yearly moving average
OR olalcwouila] Trend aleis,wd
19. The following data relate to the HhDEM) . (5)
number of road accidents (Y) @ROL|B:103
occurred in a district from 1993 to 19. 1993 oymad 1997 awe eo)
1997. ®Hlejdlenaeie  ¢od MRalsS-
Year | Accidents /oS  aepo  (Y)  angey
1993 43 DINY  OHISIOMIGEO)D  al5ld:-
1994 61 Wlenasey :
1995 .56 Year | Accidents
1996 79 1993 43
1997 |- 58 1994 61
Fit a straight line trend by using the - 1995 56
following table : 1996 79
U= 2 1997 58
X 1Y x-1995 | Y YU @INY @I AIGle@)nICWIUila]
1993 143 | -2 4 | -86 straight line trend g ©algye.
1994 | 61 —1 1 — 61 =
1995 [56 | 0 0 0 X |Y Ixij99s | UP] YU
1996 | 79 1 1 79 1993 143 | -2 4 | -86
1997 | 58 2 4 116 1994 | 61 ] ] — 61
Total | 297 0 10 48 1995 | 56 0 0 0
(i) What is the equation of the 1996 | 79 1 1 79
trend line ? 1997 | 58 2 4 116
(i) What are the normal Total | 297 0 10 48

equations for estimating the

i) os@ awwes equation

coefficients of the trend line ? afyeI®s.

(iii) What are the values of the (i) emodawd equations ag)9)@)@:.
coefficients ? (iii) ea;omﬂm’l:mm@ga@gms

) ) . allaswa ?

(iv) What' is the trc_nd line (iv) 6)qu§" alo@)es equation
equation ? %) ag) s ? )
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