Reg. NO. : coocvvvercrcercscnnicsssnnessanenns [Code No. 9020 ]

Time : 2 Hours

[ Second Year — March 2018 } Cool-off time : 15 Minutes
Part — III
STATISTICS

Maximum : 60 Scores

/General Instructions to Candidates : \

e There is a ‘Cool-off time’ of 15 minutes in addition to the writing time.

e Use the ‘Cool-off time’ to get familiar with questions and to plan your answers.
e Read questions carefully before answering.

e Read the instructions carefully.

e (Calculations, figures and graphs should be shown in the answer sheet itself.

e Malayalam version of the questions is also provided.

e (Give equations wherever necessary.

o Statistical tables can be used in the examination hall.

e Electronic devices except non-programmable calculators are not allowed in the
Examination Hall.
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(Questions 1 to 9 carries 2 Scores each. Answer any 8 questions.) (Scores: 8 x 2 =16)

Choose the correct answer :

(a)  If Zis a standard normal variable, then P(Z > 0) is :

(1) 0 (1) 1

(i) -1 (iv) 0.5
(b)  The p.d.f. of a random variable X is

| —gxl—gzo)2

f(x)=3\/zce ,—00<x<o0

The mean of X is :

(1) 3 (i) 20

(i) 18 @iv) 9
Match the following :

A B

(1) No correlation (a) Rank Correlation coefficient
(ii) cov(x, y) (b) r==x1

c, X0,

6xd? (¢) Correlation coefficient
(i) 1-=3
n’ —n

(iv) Perfect correlation (d r=0

The following data relate to the Scores obtained by 10 students in Statistics (X) and
Economics (Y) for a class test :

TX =247,3Y =263, X2 =7345,XY2="7537, XY = 7259.
Calculate the correlation coefficient.

The probability distribution of a random variable X is
kx, 0<x<2
for) = {0 , otherwise
Find the value of k.

Calculate the simple arithmetic mean price index number for the data given below :

1+1)

Item Units Price in 2015 Price in 2017 | Price relative
Milk litre 36 40 111.11
Sugar kg 35 43 122.86
Egg Dozen 48 53 110.42
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1 @@ 9 0e0WEs GalBiEBWAH 2 cMINGHW allon. ogo®slens
8 a)anOTIM 2OMA0 af) PY®)>.)

NTVWOWV DTNV HANVAETNSIOTIHLIE) :

(@) Z a)In@ 830) FRIBEAW ¢MIGAGS 2100 @RH@IE3 P(Z > 0) &g afles :
(1) 0 (i) 1
(i) -1 (iv) 0.5
(b) X @8R D 210ODNOM MmO AllOEMo 2 )AINS HGHOSIHN)AM)
| —(x=20)"
f)=—7—=e¢ * ,—w<x<w
3N2n
X 603 20Wo
(1) 3 (i) 20
(i) 18 @iv) 9
G210)0alS] GalBBe)D :
A B
(1) eoodlelnnad ene) (a) 008 CBHIOIGRIAHT 1N)NOEHo
... cov(x,y) (b) r=%1
(11) Gx X Gy
6xd? (€)  EDHOOIGRIH )EMOBHo
() 1- 2-n

(iv) al1@lan@em csodlealauad (d r=0
830} FOqU al@lam©il@d quogladlalmie (X) gescemodlaailmie (Y) 10 @)5laudas’
el€la] GMI0)DHOS TVoeNINWla) AlQIESIBUY 21)0IOS HGHOS)ANAM,

X =247,%Y =263, £X? = 7345, £Y? = 7537, XY = 7259.
GHOTIGRIAHB WIMIBHo NS lSlHN)D.

X o) 30} @OB{UR & 2 1A TVoEIAI®O ANMOEMo 2 }AIOS HGHISIBNIAM).
kx, 0<x<2
flx) = {0 , 26QEVlSOm0
k @jes ailel @,06m)w.

21)AIOS O3I5)ENMM AflAIEBUB Dalc@IUila] £leel) LAdOHE MW aflel aV)alle
B

(capodav’ : 8 x 2 =16)

a+1

gnMo ahdo | 2015 oetailel | 2017 oelalel | GRGaldMlE
ailel
alo®d eilgad 36 40 111.11
Al VO | Bl.(NJo. 35 43 122.86
ms L3 48 53 110.42
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6. In aregression analysis the following results are obtained :
byx =0.23,y=045,0,=10
Find the standard deviation of y.

7. An automobile manufacturer claims that a particular model gets 23 km/litre mileage. A
consumer agency, using a sample of 50 automobiles of the model, finds the sample
mean to be 21.8 km/litre and variance 7.84 km/litre. Does this data agree with the claim
of the manufacturer at 5% level of significance.

8. The trend equation of a time series with origin 2010 is y = 18.04x + 126.55. Shift the
origin to 2015.

9. In a certain sampling inspection, the total number of defectives found in 10 samples of
100 each is 170. Calculate the control limits for np-chart.

(Questions 10 to 16 carries 3 Scores each. Answer any 6 questions). (Scores : 6 x 3=18)

10. A random variable X has the following probability distribution :
X 1 2 3
P(x) | 05 103 ] 0.2

Find the mean and variance of the random variable.

11. A population consists of the values 13, 11, 15, 17 and 18. Consider all possible samples
of size 2 by SRSWOR. Show that sample mean is an unbiased estimate of population
mean.

12.  The weights of a particular kind of apple sold at a fruit market are normally distributed
with mean weight 100 gm and standard deviation 20 gm.

(a)  Find the probability that a randomly chosen apple has weight between 70 gm
and 110 gm.

(b)  In one day, if 1000 apples are sold, estimate how many apple weigh greater than
110 gm ?

13. Calculate the Laspyre’s index number for the following data by taking 2015 as base

year.
2015 2016
C dit
ommodity Price | Quantity | Price | Quantity
A 12 100 15 120
B 6 210 7 240
C 10 110 13 150
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6. &0} 0l AlGHRINMBTIG @IS 210N AllaloeBud rIElamaM) :
by, =0.23,y=045,5,=10
y @65 quoadeab@al alalcauad &:06m)d.

7. 80 @lcoy cadwellenss ¢aoeg0d aeomom 23 @ldl./elgd eeacelx
8@ 010a0M MIGNIOOT BRAIGIWHAIS)AM). BN alGlCUOWMPOW] &)
DalGRIGHMY TVoLlo NE® GAALENOel 50 A1aoMaBEIed MSAWIW aloMBHIGI
0@l eeaceizR 21.8 @l.al./ellgo)p calslomay’ 7.84 @l.al./ellgoyp ei€la)). o
allaIeemngles  Ma00OMIGE  QAIvadm  MIdxo®oallend  @RAIGIU0I0Be 5%
N Mlableanmav @eIeml63 @rousld:Glee0m &¥lIERION alGleUdIWlEN)d:.

8. &0y qva® cwemlwes 2010 9@aloml  UNOMAOWIGES SIS TVAAIID Yo
y = 18.04x + 126.55 @oem. 9@alomil aunome 2015 celes aogloigss esad
LA Yo af) 9},

9. 100 allomss 10 avomil8)@8)es aldlcuoowmME@3 M@00)3HU3 O8SBAIWOS @RI
af)emo 170 o) &gl np-2108516a8 MM aIGIWIBHUB H6M)D.

(10 2@ 16 Q190 ca13iEBWED 3 cIN)BHW allee. ago®®lens
6 G21036BUDES DTMOHAYI®) ). (capodav’: 6 x 3 =18)
10. X ag)am @030l 2 10@TIOF MVoEAI®O QAll®EEMo 2 JAIOS HB0SIBNM) :

x 1 2 3
P(x) | 0.5 03| 0.2
@B D> 2 10OMIOHAE AOWIAIYe CAGBIWABAV)o HOGTN).

11. 80} Galdajerlav@G8 W36 |S)aM aflelsdd 13, 11, 15, 17, 18 af)aVlaI@oeMm. aleflajo
2 @ afeo SRSWOR aquomilg)dgle 9a16ouflajod0me avomildd aowyo
Galda|)ERIH3 2OWITTHIHT B0) GRMBMIAVA af)TUICAQ GRHOENAT) GHI6M1H6)d:.

12. 80) al92|]m@I@3 allehan @IC®d Mo @Raflglond 0o wEowad 100 o
auoadeandaw awllafle@anasd 20 (om)e BRHW B0) cMIBA® all®oemaleloem.
() ©BIDNBH20W] HE®OEMINSIHNM 80 @Raflglend oo 70 Woalme 110
(1oalM)o ENSWILINGHIMBS MVoEIAULD) HOEIM)B.
(b) &0y dlaive aflenam 1000 @aflgieElcd 110 (1oalemenIB  B)S)E3
002)BR @Y [IB)HBIOS aBHEBUD a)eRo &N8)ailSlan)d ?

13. 2010S @3S} alSldlad  mlanle 2015 @eslavnom  AIGaun0wigss
210Mailead afller qvalld: @M enIae)w.

. 2015 _ 2016 _
ailel @RI ailel @RI

A 12 100 15 120

B 6 210 7 240

C 10 110 13 150
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14. (a)  Choose the correct answer.

The probability of rejecting Hy when it is true is called

(1) Level of confidence (i1)) Level of significance
(iii))  Power of the test (iv) None of these

(b) In the past, a machine has produced washers having a mean thickness of
0.05 cm. To determine whether the machine is in proper working, a sample of
10 washers is taken of which the mean thickness is 0.053 cm and standard
deviation 0.003 cm. Test the hypothesis that the machine is working in proper
order (o = 0.01). (1+2)

15. You are given the values of sample mean (x) and Range (R) for 10 samples of size 5
each. Construct the control limits for R-chart and comment on the state of control of the
process variability.

Sample No. : 1 2 3 4 5 6 7 8 9 10

T 43 49 37 44 45 37 51 46 43 47

R 5 6 5 7 7 4 8 6 4 6

16. (a)  Choose the correct answer.
Which component of time series is associated with the sale of wool in winter ?
(1) Trend (i) Cyclic variations

(iii)  Seasonal variations (iv) Irregular variations

(b) The owner of a construction company is examining the number of homes
completed in each of the last 7 months in 2017.

Month : | June | July | August | September | October | November | December

No. of 6 7 9 8 9 10 12
Homes :
Calculate the trend values by 3 yearly moving average method. 1+2)

(Questions 17 to 21 carries 4 Scores each. Answer any 4 questions.) (Scores : 4 x 4=16)

17. (a)  Find the Second derivative of y = x3 + 7x2 + 10x + 6.
k
(b)  Findk if f 2 dr=9. 2+2)
0
9020 6



14.

15.

16.

17.

9020

(@)  VAIVWOIW DTNV HDVEETNSIHE ).
H, vodlowildlas)cmiogd @o@lam aloailamnmm@imss Tueedaly®

(1) CHoeManlaadav @melo (i)  avlurladlenadav ®melo
(i)  esaulead a1g|d (iv) epale@ommag]

(b) 80 Y@EIcd @M MId2Aafle)M QAHONDHB)OS VEINAl &Moo 0.05
oL.0198 @RVIMIM). VWMWAHOM (IAIBGMMo WLNOANWIIEHIM) ag)am’
al@leuWlanM@IM 10 ARaHO)®8)eS 80} TVOMlB agf)s)Er®). avomilud
alAlCLOWMWI@  AI0aHO)BBIOS  VOONGE  HMo  0.053  eav.  ailgoj
auomeawdw ablofle@aunad 0.003 eav. dlgopamm eida)). @O

(IQUIRE Mo @LNOAWIIEEMIHWN al@lEuodwWlae. (o = 0.01). (1+2)

aleflajo 5 @R 10 cvomig)egies avomilyd adwale (X) coemie (R) aflenwdas
melloidlenmm). R-a1085l003 Flo@men aldlWlawd  &eelaflsla)’ mlo@memo-
QNN &)0lo] )85 GRE](AI0Wo af) ).
ovomflda.. : 1 2 3 4 S5 6 7 8 9 10

: 43 49 37 44 45 37 51 46 43 47

5 6 5 7 7 4 8 6 4 6

~ =i

(@)  VCBIVOIW DAMBo HDOETNNS)IBN>.
@eMYa| GHOLIom HMAS AIaREES)OS alle|Mm@AOV] MIMWE|SITTHIALAM
LA GUEMW)OS LIS ARl ?
(1) osag (1)  21@ld AI@IIMEBUB
(i1))  Hoeild al@IImeBU3 (1v)  (BDOadl® QIGIOMEBUd

(b) 2017 eer @ealVOMeEO® 7 200VEBRGEIC ®ead  Mldomoem  &mIm
aleMlal@ofledla) allsi®819S a)spo UM 252 aldlevoowlenam). ei€la
QflaIE6BU3 2 1)QIOS 6dHIS)AN)AM).

@OaVo : June | July | August | September | October | November | December
allsyms)9s | 6 7 9 8 9 10 12
a@%o :
3 aIBatt 2)0flo0y VEOVE] Bl DalcOUTla] 6(SAT AleIdUd HOEM)D. 1+2)

(17 2)@@3 21 Q190 ¢a10B83EBRGS 4 caPON)»HUd afl®o. agomeslel)e 4 agenoDila’

DOMAOAYLM) . ) (copodav’: 4 x 4 =16)
(a) y=x>+7x%+ 10x + 6 603 eeN200 B0BWA OAWAICAIGIOT @:06M).
K
(b) j x? dx = 9 @GRWO3 k @eS aflel &0em)b. 2+2)
0
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18. (a)  From past experience it is observed that only 0.2% of the candidates are selected
in a recruitment process. If 1000 candidates appeared in the test, find the
probability that 3 persons are selected.

(b)  The incidence of occupational decease in an industry is such that the workers
have 20% chance of suffering it. What is the probability that out of 6 workers
chosen at random, 4 will suffer from the decease. 2+2)

19. (a)  Choose the correct answer.

The variance of a chi-square variable with degrees of freedom 6 is :

(1) 3 (i) 6
(i) 9 (iv) 12
(b)  Write any 3 relationships among Normal, t, 2 and F variables. a1+3)

20. (a)  Choose the correct answer.
The test statistic ‘t’ is said to be an unbiased estimator for 0 if E(t) =
(1) 0 (i) 1
(i) 0 (iv) 62
(b) Xy, X5, X3, X4 s @ random sample of size 4 taken from a population with mean p

and standard deviation G.

Xyt Xy txgtxg, 2x, +xy x5+ x,
t, = 4 and t, = 3 are two unbiased estimates of L.
Which of them is the most efficient one ? 1+3)

21. The following table shows the grades given by a doctor for 10 patients :

Patient 1 2 3 4 5 6 7 8 9 | 10
No.ofyearsof | 15 | 22 | 25 | 28 | 31 | 33 | 36 | 39 | 42 | 48
Smoking

Lung damage 30 | 50 | 55 | 32 |57 |35 (60 | 72| 70|75
grade

Calculate the coefficient of rank correlation between no. of years of smoking and lung
damage grade.

9020 8



18. (a) &30) amcoammsg%r HORa3 0.2% Cal@ 2o@eH OD®OETNS)HNN S~
8RO M)BBHoL1 GRM)eAIEBEIEs Mlan)e amqlenasoamm@osm. 1000
Gal@  alOBS)HNAM B0}  O®OENTMS)e|  aldleuXIc 3 cald
ODOANNNS)HNOQ|SOMBH MVoRIIYD® SHIEM).

(b)  &0) AINLOVAHIA O@IKIEINSE]BGUBHE GRILI TVENIMLAOW GBRAVIEIEBUD
aflsloaisom@  20%  aquowim®e. 6 amIYleNsldeas IR B0
ODOEEIVTNS)HNEMUOUB @BRAIABITE 4 Caldlo @RAVIRIGBUD aflSIHaISAIEdRHIMBS
MLoERIAIY®) BHIEMN)H. 2+2)

19. (@) VOGBIVOIW OBNVo HDOEETTNS)BNB>.
WSl 83000 (aBlawo 6 GRY® 630) HOGH-TVHIQA 2 10ATOH CAIBGIQABAV:
(1) 3 (i) 6
(i) 9 (iv) 12
(b) emodamd, t, y2, F agavl aloemdd @ENS8 aBO®MEIENe 3 ENIMWEIBUY
a) ). a+3)

20. (a) VOAIVIVW DOV ADAEGFTNNS)AN ).
‘T apan quodladla’ 0 @es 80) @EMBMIIVAY a)Qleagd @R&;IMN@
E(t) = @1RY)CMLOLI6).
(i) 0 (i) 1
(i) 6 (iv) 62
(d)  x;, Xy, X3, X4 0)AIND DOWo U Do AVIMEWBW AWlolcaH8 G W)o BRHW B0)
Galda|)celatMI@3 Mla)o ag)S)oT® B0) CLIMIEO 40 eeaLAL.

Xyt X, txytxg, ind ¢ _2x1+x2+x3+x4
4 2 5

t, =

aavilal pafload e’ @RMBMIRIVAL af)qYleaQ)B806m. HAIVIES aBQQall
af)afleH{F @YV aB®6 ? 1+3)

21, anaies ¢al@a)am alSld, 30) cwopd 10 ecooullewBes melw cww)des
V)a flaflosyam :
cooul 1 | 2|3 |4 |56 |7 ]8]9]10

aldaleil 15122 |25 |28 |31 |33 |36 |39 | 42 | 48
mMSsoMmIw

QIBaU6IBUD
RIAVENHOVD 30 | 50 | 55 | 32 | 57 | 35|60 | 72|70 |75
MOUOMIHR
GO
alidaiella] QAIGaHEBROS af)EPQAle UVRIOAVEBHOUD MOVGNING EWW) ®lenss
008 GBHIIGEIAHB UIJEIMOEHo BHIETN ).
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(Questions 22 to 24 carries S Scores each. Answer any 2 questions). (Scores : 2 x 5=10)

22. (a)  Fill in the blanks.
The geometric mean of regression coefficientsis
(b)  The price (x) and demand (y) have the two regression equations,
3x +2y=26and 6x +y =31
Find (1) the correlation coefficient

(i1) the average price and average demand. 1+4)

23. (a)  Choose the correct answer.
ANOVA is a technique used for testing the
(1) equality of two variances.
(11) equality of more than two variances.
(ii1))  equality of two means.
(iv)  equality of more than two means.

(b)  The following table gives the yield on 9 sample fields under three variety of
seeds A, B and C.

A B C
20 18 25
21 20 28
23 17 22
Test whether the average yield one same at 5% level of significance.
(Table value of F at 5% level, F(Z, 6) = 5.14) 1+4)

24. In a sample survey of public opinion, answers to the questions :
(1) Do you drink ?
(2)  Are you in favour of local sale of liquor ?

are tabulated below.

. Question 1
Question 2 Yes No
Yes 56 31
No 18 6
Test whether the drinking habit and the favour of local sale of liquor are independent.
(o =0.05).

9020 10



(22 2)®@3 24 Q10O €a103§EBRBAS 5 cAPON)®UB all@o. agomeslelle 2 aggnODlm’

DOMOOAYY®)cD). (capodav’: 2 x 5=10)
22. (a) aflg)ean® aldlaflee)d.
OlWDaH VIBEMOTTNOBBROS CR VAT AW o @Y.
(b) allewp (x) @RYAUNIG®®Y (Y) Dalc@IUTla)88 06ME GlaHMB TLAAIG|-
GOBSB6,
3x+2y=26and 6x +y =31
(1) GHOTIGEIaHAB NIGEMIBINOO HIETN).
(i)  VEOVIE] AlleIW)e YDEIUDA] BIR]YAIUD B0 KheNE) allSlee)d:. 1+4)

23. (a) VABlIWOIW DDMBo HDOETNNS)IBN .
ANOVA ag)m queemo 9ale@oUila] al@lcuoowlen)my
(1) QNE GAIBIMAVIGHSIOS @)EILB
(i)  eaEleiWldo CAIGIVMBAVIRHSIOS MRIL®
(i) M MOWIEINBROS @I
(iv)  emEleidldo MIWETBSIOS @)EI®

(b) A, B, C ag)afl @y @ao aflormeud 9 aileleongl@d 9a01¢@ouilajcaloud riEla)
allgai a1)a1eS 6@30S)eMaM).

A B C

20 18 25

21 20 28

23 17 22
»oovoel  afllganadd  ®ely@eemIna alnMlabdleamay’  ®eleoled
al@lGUIWIBe .
(5% clvmladlesmav @eicmieel F oag allel Fo 6= 5.14) 1+4

24, 9a10mRMEBRASSWIT MSTHW B30 AOMIUB AVBEYWIT WIOY alOWIAN ONE
G2 10BY6BUBAMSS (I BH0MEBUB alSldhIW] 3S)OTN@lLe)aM)
(1)  mlenud asaileeend ?
(2) osyEDIe I0edudld: alle|mew ailanRud @M )eleaaMemed ?

alSléd
. Question 1
Question 2 Yes No
Yes 56 31
No 18 6

DBYel0Male  2BJOMIONE  (I0e3wle  allgjmewosias  @rElMaIiale  @eniles
NIMLA)GNBIHRAN alBlEUooUlBe. (o = 0.05).
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