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SECOND YEAR HIGHER SECONDARY EXAMINATION, MARCH 2021

Part — 111 Time : 2 Hours
STATISTICS Cool-off time : 20 Minutes

Maximum : 60 Scores

/ General Instructions to Candidates : \
e There is a ‘Cool-off time’ of 20 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 (alculations, 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.

e Statistical tables gan'be used in the examination hall.

e Electronic devices except non-programmable calculators are not allowed in the
Examination Hall.
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Answer the following questions from 1 to 32 upto a maximum score of 60.

Questions 1 — 16 carries 3 Scores each. (16 x 3 =48)
1. (a) Choose the correct answer.

The correlation between income and expenditure is

(1)  Positive (1)) Negative
(ii1)) Zero (iv) None of these

(b) For a bivariate data, Cov(x, y) = 10, V(x) = 16 and V(y) = 9. Find the correlation
coefficient. 1+2)

2. (a) Choose the correct answer.

Correlation coefficientis the ~ of regression coefficients.
i) AM (i) GM
(i) HM (iv) Median
(b) The regression coefficients obtained in an analysis is byx = — 0.225 and
bxy =—0.4. Calculate the correlation coefficient. 1+2)

3. The following details were obtained for a bivariate data with 10 observations.

Sx = 150, Ty = 200, b, =0:95

Obtain the regression Iine of X'on.Y.

4. (a) Choose the correct answer.

_ dy
Ify—2x+3,thendx—

(1) 2 (i) 2x
Gii) 3 Gv) 5
2
(b) Findj—xgify=2x3—4x2+6x+10 a+2)

5. (a) Choose the correct answer.

Ifj 4dx——+C then the value of ‘n’ is :

@) 11
(111) 9 (iv) 1
k
(b) FindKifj x> dx=09. 1+2)
0
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1 2)®@3 32 Q160W8S G2l0BI@BURGS DAMOOALIM)B:. aloAdAUW] EIElEN)B:

60 capod ERVIClen)o.

1 2)®@8 16 QI9OW)BH G103 6083039 3 ¢aPOAQ afl®o. (16 x 3 =48)

1. (a) AIWBMOO HDONETNS)AND:
QlEONo Malrlalje GEIENSS AMVaO0MIM Lo

(i)  canadiglal (i) emwglarl
(iil)) anRyo (iv)  senaleommagy

(b) &0} Bflato awogil@d Cov(x, y) = 10, V(x) = 16, V(y) = 9 agamlememwosm.
MLAOEMNIMW UIEMIHo BHIMD: 1+2)

2. (a) LAIWBNOO HDARETTNS)AN ).

MVAOENITW UNEMNITHo, Gl(UNAHAB 1YEMOBHEIBBIOS @RYEN.
(i) AM (i) GM
(ii1)) HM (Iv) 2wsmo
(b) &0} allodeINEI@3 e1Ela] Al(WaH !IFMIBEBUD byx = - 0.225, bxy =-04
af) VIQUIOIEM. ALAOENUTW UIJEMNIB0 heNR)a S 1+2)

3. 10 (a10ai®omeana)ss #0)afle 10 WIQ®IHs @69 alo@)am allaloendd eleimoem.
Zx =150, Xy =200, b, F0.95
X m'eamd Y @pes (X on ¥) 0lat3 COa@06m)e0s:

4. (a) LAIWBNOO HDOEITNS)AN D

y=2x+3 @T@@O@?‘S%=
i 2 (i) 2x
(iii) 3 (iv) 5
d’y
(b)  y=2x3—4x? + 6x + 10 @GRQOT3 5 HIEM)D. a+2)

dx

5. () VRlW)OMOo HDOSETNSIHND>.

10
jx4dx=x—+C@r@oQ>oasa ‘n’ &3 afles :

10
1 10 @) 11
(i) 9 @v) 1
k
(b) j x? dx = 9 @RWIGS K @es aflel OG>, 1+2)
0
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6. (a) Choose the correct answer.
Which of the following is not true for a pmf ?
i) Px)=0
(i) XZ(Px)=1
(i) P(x)=P(X<x)
(iv) Ifa<b<c,Pla<X<c)=P@a<X<b)+P(b<X<c)
(b) Check whether the following is the pmf of a random variable X.

X -1 0 1 2

Px) | 0302|0302

1+2)
7. (a) Choose the correct answer.
For a Poisson distribution :
(i)  Mean < Variance (ii)) Mean = Variance
(i11)) Mean > Variance (iv) Mean = 2 Variance
(b) The mean of a PeissonsVasiable, X is.2. Find P(X .= 4) 1+2)

8. A Binomial distribution has'mean,6 and,Variance 4. Write the pmf of the distribution.

9. (a) Choose the correct answer.

The median of a Normal distribution is :

2 4
(1) 3 H (i1) 5 [
(1) p (iv) ©

(b) Write any 4 properties of normal distribution. 1+2)

10. (a) Choose the correct answer.

An assumption made about the value of a population parameter is called

(i)  Hypothesis (ii)) Conclusion
(ii1)) Confidence (iv) Significance
(b) What is meant by type I and type II errors ? 1+2)
SY-232 4
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6. (a) VAWIBMOO HDOETNS)AND:
830} pmf &M MVoNITWla] ®06Y 210@)AMAIXIE3 VG BREITHD B ?
(i Px)=0
(i) Z(Px)=1
(iii)) P(x)=P(X<x)
(iv) a<b<c@woad P@a<X<c)=P@a<X<b)+P(b<X<c)
(b) ©@oey @mMldlegm® X agan @RMIO® aloooiled pmf @resmoaan’
al@lGUIWIBe .
x -1 0 1 2
P(x) | 03 | 02 | 03 | 0.2

1+2)
7. (a) AWMV HDOEETNS)AN D>
830} Galoeavoend allmosmarsiloan :
(i) 2wl < cadlemay’ (i) @OWHe = cuGlMBIV’
(iii) @owWe > caIBleMav (iv) @owye =2 x caclmay
(b) X ag)am caldcoadaidEOag 20WYo 2 @M. P(X = 4) 506mM)d. 1+2)

8.  80) 06micmodlodd allmosmEiong, a0 iey 6, cal@lo®my 4 agarlaiosm.
all®oemelod pmf ag) Ro)d.

9. (a) VAWMV HDOEETNSIHND>.

830} cMOBA@3 ANl®OIMADTIOF AW B0

. 2 .. 4
(1) 3 [ (11) 3 H
(i) p (iv) o
(b) emodams all®EeMBINOMR aBO®ILI) 4 (AICDIDHDDHUB af) 93D . 1+2)

10. (a) VAWM HDMOOATNSIHN)D>.

30} Calda JERIaHO o 100219010 AlLIH® &h)Fla] MSTIN GRMIAOMAEN

(i) 9820 ooV (i) mlwvwamo
(ili))  cdoedarlawamdmy’ (iv) aJuvmladesmday
(b)  06sall, 965a] Il ®00 H@OQBHUB )N ERAOAIGNINE) )N ? 1+2)
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11. (a)

(b)
12. (a)
(b)
13. (a)
(b)

What are the desirable properties of a good estimator ?

Choose the correct answer.

Which of the following is an unbiased estimator of population mean ?
(i)  Sample mean (i1)) Sample variance

(i11)) Sample mode (iv) Sample standard deviation 2+1)

Choose the correct answer.

Name the test used in ANOVA.

(i) Ztest (i) ttest
(ii1))  Chisquare test (iv) F test
What are the assumptions underlying ANOVA ? 1+2)

Choose the correct answer.

Control chart wag'invented by

(1)  Karl Pearson (i)~ Walter A Shewart
(iii)) Francis Galton (i¥) CREA. Eishier
Write any two uses oflstatisticall quality'cottrol. 1+2)

14. To assure quality, a company measure 10 samples of two packets each taken at every

one hour intervals. The value of x and R are computed and it is found that x = 27 and

ZR = 10. Find the control limits for x chart. (A, = 1.88).

15. Define the following :

(a)

(b)

(©)
SY-232

Significance level
Critical region

Power of a test
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1. (a) &0)2dlda] apadlcagldlny GREIE:02 AW (O ICHIB®HUD af)TDEI0 ?
(b) VAWM HDOBETNS)IOTNYYD ).

@00%  al0@)INAIVIT  aB@IEN  Galda|JCRIAUM  AWIEIO BO) @63
IV af)qyleagad ?

(1) avomilud oWy (i)  avomilu3 calcladay
(iii))  avomilyd eaoaw’ (iv) avomilyd guomdcawdaw aslaflcouad
2+1)
12. (a) AIWIBMOO HDONETNS)ANB:
ANOVA 0@3 9a16@007189)aM al@lGuoowmMNSs Gal@osm
(1) Z ai0leuoowm (i) taidleuvoowm
(i)  ©6>HAIBY alBlCUDOWM (iv) F aicleuwoowm
(b) ANOVA «fl@3 @oan@eailafldlen)an Gomadmeud ag)oamejoads ? 1+2)

13. (a) VAWMV HDMOEETNS)BN)D>
BMESOUB 210085 @6MEJa 1Sl @) GRE06M ?
(i)  ®0URB allcyavad (i)} QIouds®@ A axlaIods
(ill))  (enoMailay VIUBSEN3 (1v) _R.A. afland
(b)  aLIea{B V)M FRODENTN OB RO AFHE D ICWOWEIBUB af)PY®)d.

(1+2)

14, 80) &Ml @rdlend wiem WM c0wao®] 2 ald@BeRHUB allmass
10 avomig)»ud 0600  aeMIlEnNOlele  af)S)OD  alGlCUooWlBN)aMME.  0CMO

aLoMiIg)d8)esWle X, R agyarlal &Hemedasloaiad mlane Xx = 27, ¥R = 10

a)aBOM LlEla)). X 2108516003 HMESIUB alBlWldbUd dHenelallSlaa)d. (A, = 1.88).

15, ®@o6¢ alo@)anal aldq|aloe)s :
(a) aVIBLN® ®Eelo
(b) mIBeMos» caalel

(¢) aldleuem SHUAD
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16. (a) Choose the correct answer.
Another name of consumer price index is :
(i)  Wholesale price index
(i1))  Cost of living index
(ii1))  Quantity index
(iv) None of these

(b) The price of a commodity in 2015 is ¥ 45 and its price in 2020 is I 50. Calculate
the price relative. 1+2)

Questions 17 — 28 carries 4 Scores each. (12 x4=48)

17. The ranks obtained by 8 students in Statistics and Accountancy examinations are given

below.
Student : 1 2 3 4 5 6 7 8
Rank in Statistics : 6 3 4 1 8 5 2 7

Rank in Accountancy : 7 3 5 2 6 4 1 8

Find the rank correlatioh-coefficient.

18. The equations of two regression lines are2x — y + 1= 0 and 3x — 2y + 7 = 0. Identify
the regression lines.

19. The cost of manufacturing x items is given by C(x) = 2x* — 24x + 107. To have
minimum cost, how many items to be manufactured ?

20. (a) Choose the correct answer.
The cumulative distribution function F(x) of a random variable X is :
1) PX=z=x) (i) P(X<x)
(i) P(X=x) (iv) ZP(X<x)

(b) The pmf of a discrete random variable is given by

X 1 2] 3 8

Px) | 04 | k| 02 | 0.1

Find the value of k. 1+3)

SY-232 8
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16. (a) LOAIWIBMOO HDONETNS)ANB:
DalcRIH®Y allel V) 3OS 260 Caldoem
(1) @@ QlPaI0AlEl MU)a ils
(i) lallo Mleioe av)a s
(iii) @ER8Al MV)aild,
(iv)  spale@omMmae]

(b) 8oy owmamlend aflel 2015 @3 45 ©)alw)e 2020 @3 50 )a1wMolo)M). aflel

V)2 1080 @306 1+2)

17 2y @3 28 016008 G2 10836BW3GH 4 caApId allo. (12 x 4=48)

17. 8 &)51aBa9 quogladlaay, @eaeavmemdadl «f)alaies aldlaudBes eiEla)
008H)HUB 21JAUOS OBHOSIHNAM).

g 12 3 4 5 6 7 8
auogladflaamdleoag oo @ 6 3 4 1 8 5 2 7
@proveeMMilowsooss: 7 3 5 2 6 4 1 8

0085 MVaOENINW NeMIEHo HO6IM)dd.

18.  @e OlWaHB QLA EIBUB 2 NRIOSEIBISINIAN].
2x-y+1=0,3x-2y+ 750
ANaHM CORIRHOS 10l Yelw)d:

19. x epmemBd dderlan)Mm@ImEs ealeial’ C(x) = 2x? — 24x + 107 @M. ag)®
eDMEBU3 MBanll9e)EM IS HalLlal aQQllo dOAIGIM®).

20. (@) VOAIV)BTMOC HDMOEATNSIHND>.

X agan @RIlO® aloomlond cvenil® almosm agdte (cdf) @@ F(x)

af) M@
(i) PX=x) (i) P(X<x)
(i) P(X=x) (iv) T P(X<x)

(b) &) calolg GMIV® aloemod pmf 21}0IOS OGIS)ENIAM).

X 1 2 3 8

P(x) | 04 | k| 02|01

k @yos aiflel &:06m)é. a+3)
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21. (a)

(b)

22. (a)

(b)

X 1s a random variable with E(X) =4 and V(X) = 2. Find

(i) E@X-3) (i) V@EX-3)
Find the value of k if the pdf of X is given by
fx) =kx?, 0 <x < 1. 2+2)

Choose the correct answer.

Which of the following is a statistic ?

O n (i) o

(i) n (iv) x

A population consists of the values 8, 12, 13, 15, 16. Using SRSWOR, select all
possible samples of size 2 and determine the mean of sample means. 1+3)

23. X, X, and X, is a random sample taken from a population with mean p and standard

deviation . t; =—————

X, + X, + X,
and t, = 2X, — X, + X, are two unbiased estimates of .

Determine which is more efficient estimator.

24. A variable with variance(32 is thought to have a mean of §5. A random sample of 81
independent observations of thevariableigives a mean of 56.2. Test whether the mean
is not 55. (o = 0.05).

25. The following ANOVA table was obtained while testing the effects of 4 varieties of
fertilisers. Complete the ANOVA table and write the inference.

Source d.f. S.S. M.S.S. F Fy.05
Between 3 — — — 3.13
Within - 42.62 -

Total 22 182.43

26. (a) Define a time series.

(b) What are the components of a time series ?

SY-232
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21. (@) Xagano E(X) =4, V(X) =2 @G 80} GoMIQ® 210006M. a1}Q10)S al0@)aMAal

B6M)>.
(i) E@#4X-3) (i) V@AX-3)
(b)) X apan @ROlO® aloomlead p.d.f. anaes exose9aM). k @es aiflel
061N .
fx) =kx?, 0 <x < 1. 2+2)

22. (a) LAIWBNOO HDORETINS)AN ).
21)016S HBIS)AB1BH)MAIRIE3 MVIIE2 (ARIGITUBAV) aB@I6M ?
@D u (i) o
(ili)) n (iv) x
(b) &0} calajicelarond afleiawd 8, 12, 13, 15, 16 af)aVlQI@oEM. 6D
GaloaieelaMI@d Mlamye SRSWOR ai¥l aleflaje 2 @R©@ ag)elo avomilg)ea)o
GUOALAIBAM). MLOMIUB MOWLEIBSBIOS NIW Yo BH61N)D. a+3)

23. 20w p auomdcan@aw awllollc@ard ¢ GRH® B0) CaldaJERIaHMIT AN af)S)OT)
X+ X, + X,
a0) avomilgoem X, X, X;. t; = - 3 t, = 2X, - X, + X5 agavilal p afload
Q6NE” @R NIVAVAW /ERHFTICAQHBO6M. DAIDIG H)S)OMB af)allatiad GRHRG
AR@O6M ?

24, caIdloday 32 GRW 60) AEEIZ AXWLo 55 BRYHEMAN GRMAIWIBHE|SIAM). DD
aloodilead 81 alleiagsaElwien) FUIMAR «16leoodWla|®l@d mlanje Mowie 56.2
oM el1Ela)). @REBOMOWEIG] B (ucdElead @Oy 55 @egl ogan aflaioe
al@leuodWlem . (o = 0.05).

25. 4 ®0o QISEBRROS aNLIBRUD aldlcuddWlena GRAINVE. £IEla] ANOVA alSla:g06m’
2110165W)88@. ANOVA alSld al)ors@osslo@Im cvdato MIEBR8IOS @GRMIAIMo

)Y D).
2oailso d.f. S.S. M.S.S. F Fy 05
DSVI@3 3 - - - 3.13
@GO — 42.62 -
@RY6) 22 182.43
26. (a) LA ¢UIIMIWIEOS MBQ|alMo af)PIO)D.
(b) VAW EYYIMIW)OS LISHEBUB ABODE]I0 ? 2+2)
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27.

28.

The sales of a company (in millions of rupees) for the years 2010 to 2017 are given

below :
Year 2010 2011 2012 2013 2014 2015 2016 2017
Sales : 55 56 55 58 54 52 54 58

Find the 3 yearly moving average.

The table below shows the price of food items for the years 2015 and 2018. Construct a

simple aggregate price index number.

Price
Commodity
2015 2018
Milk 40 45
Egg 4 6
Bread 25 30
Rice 32 35

Questions 29 — 32 carries 6 S¢ores each.

(4 x 6=24)

29. The sales and expenses (in thousands of rupees) of 6 firms are given below. Calculate

the correlation coefficient :

Firms : A B C D E F

Sales : 55 60 50 65 60 50

Expenses : 16 15 11 15 13 12
30. (a) Choose the correct answer.

If one of the regression coefficients is greater than 1, then the other must be :
(ii)

(iv) none of these

(i)  greater than 1
(ii1)

SY-232 12
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27. a0} asmnimloes 2010 aym@d 2017 aleo@ss aille|m Buiridie 0)lRldd »)0Ies
OHISIHNAM) :
QI@aHo 2010 2011 2012 2013 2014 2015 2016
ailgjm 56 55 58 54 52 54

28.

3 QIBaH 21£1M VOOIUOA] HOEME>.

aflel @anod quowmemgies 2015, 2018 agarl aldauemsglon) aflleidud anaies

a15la@@3 GaNIElenaN). B0) L1°Ll) HRAIBID TV ld:08ho @d:6M)d:.

ailel
LOWMEBUD
2015 2018
alo@3 40 45
™S 4 6
eruaw’ 25 30
@Ol 32 35

29 2y®@3 32 QIOOW)8G Ealo3EBUdH 6 cILIB.0llGo. 4x6=24)

29. 6 ALNIAIMEIBRS Q|0 HalLiOns (BRYWI0o M IWI@3) 21JQINS HBHISIBNAM).

MV O6NIMWL N)EIMITHo HI6IM)d !

auNdalMo : A B C D E F

ailgjm : 55 60 50 65 60 50

©atel0f : 16 15 11 15 13 12
30. (a) VORIWYOMOL HDOHETNNSIBN B>

AWarad  eeMoTmoEBElc salaad allel 1 eMeEndwd  H)SHLIDWOG3
@sMeo2CO@IOM afle :
(1) 1 emenord dsymendldlea (i) 1 cerlclen)

(ii1)) 1 eMEHIUB 30010 Bloe)e (iv) snaleommagy

SY-232 13 P.T.O.
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(b) The following table gives the age of cars of a certain make and the annual

maintenance cost :
Age (Years) : 2 4 6
Maintenance cost (Thousands of ) : 10 20 25

Estimate the maintenance cost of a car with age 5 years.

31. (a) Choose the correct answer.

30

(1+5)

X 1s a normal random variable with mean 5 and standard deviation 3. Which of

the following is a standard normal variable ?

() z="%= (ii) zsz_3

X-5 X-3
(i) Z="3— (iv) z="3~

(b) The daily wages of 1000 workers are normally distributed with a mean of ¥ 700
and a standard deviation of ¥ 50. Estimate the number of workers whose wages

(i)  between < 690 and X 720
(i1))  more than & 750

32. From the following data, calculate :
(a) Laspeyre’s price index number
(b) Paasche’s price index number

(c) Fisher’s price index number

(1+5)

2010 2020
Commodity
Price Quantity Price Quantity
A 20 8 40 6
B 50 10 60 5
C 40 15 50 15
D 20 20 20 25
SY-232 14
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(b) 80 (DD Mo HOTIOM (IS AIOBaH]D alBlaldLIM HalllQl)e 2)0IOS

algla1m3 o)) :

(@100 (QAUIBHDITN@I) : 2 4 6 8

al@laloeim ealelal (@R@loe ®)Ivlad) : 10 20 25 30

5 QIBaHo (1 10AIW B0} HOFOM alBlaIORIM ealLIQl HEMENII)D . a+5

31. (a) VORlIW)OMOBo HDOHETINSIBN B>
X af)m®@ 20Wyo 5 Do ARIMEWAW Wlaflc@atto 3 o ARYW 60) EMIBA@I 2100
@RYSIN. MIOY al0WIMNAUDTI aB@I6M 630) AOME> CMIBADI 2100 ?

X-5 X-3
==5= () z="%—

i z 5

X-5 X-3
(i) Z==3— (iv) z="3~

(b) 1000 c=oelopomes Glalav calmmMo, 20wl 700 )i ALOABawoBAW’
Wlalle@auad 50 a1 630) CMIRAM AlMOEMGTIEINEM. GIOY alOW)AN
aflwo caImMMBS ¢ROLNHBHOOIOS af)glPo G068

(1)  dlaaveal®®Mos 690,010 1000720 ©)la0 DSWILS50IA.

(1)  Adlaaueal®mmMo750 0)aIVI@3 3)SINENSHAIA. a+5s)

32.  anaies ®@amlclee)an awog Dalc@ouila]
(a) enmalload aller e la:0esoe
(b) al06aH afler VY le:080
() afla@ ailer qv)aile0eo

af)a1IQ! BHEMENIB) >

P 2010 2020
ailel @RsOI ailel @psal’
A 20 8 40 6
B 50 10 60 5
C 40 15 50 15
D 20 20 20 25
SY-232 15
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