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SECOND YEAR HIGHER SECONDARY EXAMINATION, MARCH 2022

Part — 111 Time : 2 Hours
STATISTICS Cool-off time : 15 Minutes

Maximum : 60 Scores

/General Instructions to Candidates : \
e Thereis 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 @ive equations wherever necessary.

e Electronic devices except non-programmable calculators are not allowed in the
Examination Hall.

e Statistical tables can be used in the examination hall.
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PART -1

5. IfCov(x,y)= 0,0, then correlation coefficient is

(@) 1 () O
(c -1 d 2
6.  Probability distribution of a statistic is called distribution.
(a) Binomial (b) Poisson
(c) Normal (d) Sampling

SY-32 2

A. Answer any S questions from 1 to 9. Each carries 1 score. (5x1=5)
Choose the correct answer for the following questions :
1. IfF(x)isac.df of arandom variable X then F[-w] =
(@ O (b) 1
(c -1 (d) -
2. Consider the following bivariate data :
X|12|14]16]8
Y| 1|3 |57
Correlation coefficient between X and Y is
(@ O (b) 1
() -1 (d 05
3. Who is known as the father of Quality Control Analysis ?
(a) R.A. Fisher (b) P.C. Mahalanobis
(c¢) Francis Galton (d) Walter A. Schewhart
4. Random variable X has p.m.f. f(x) = e—j:x ;x =012 .. . Which of the
following is true ? |
(a) EX)=0and V(X)=0 (b) E(X)=2and V(X)=2
(¢c) EX)=4and V(X)=4 (d) EX)=4and V(X)=2



PART -1

A, 1 m©a8 9 AO0 ¢aBEBEIEd aBE@BIES S af)IPATIM POMOOAH ).
1 cpod ail@o. 5x1=9%)
961 @ATIBHNAN Cal1IBLETBUBEE) DTNV HMOEETNS)ODIHIN: |
1. 80} 00Bwo caidlomilglond c.df. F(x) @@ «p@lad F[-«o] =

@Ry BlHN)e
(@ O (b) 1
(¢ -1 (d) -

2. anaIes @acleam 966IEAIGlCOQ Wog alBlWeIHnd :

X12]4]|]6]|8
Y[ 1|3 ]|5]7

X 90 Y 90 @00llenss ¢0016elau08 ¢0@allau\3 @1 H)AM).
@ o0 (b) 1
ON (d 05

3. oogldl @endesoud armoeladiaflond afl®oal af)aM GROIWE |S)AM® @RHY© ?

(a) R.A. aflou@d (b) P.C. ma0eicmosnilay’
() (oomavlav woudgad (d) 1odgA.ag). axflaIodg’

4. X ag)am 00mdawo caidlomilgload p.m.f. f(x) = © i x=0,1,2, ... 21)0I6S
x!

@58 @ @3 V@l aB@®Iem ?
(@ EX)=0,V(X)=0 b)) EX)=2,V(X)=2
(©) EX)=4; V(X)=4 d) EX)=4V(X)=2

5. Covlx, y) = 6,0, @@} af)@rlad c001eelau0d ¢a0fladlawaf’

@Ry @l HNo.
(@ 1 (b) 0
(c -1 d 2

6. &0) g};oghg}ﬂoesﬂm@ cswosmmﬂeﬂgﬂ aslau(sleniyauem
alavislenienad ag)am allgleoman,.
(a) o&mIcMINlVGE3 (b) caloleavEM

(c) emodaad (d) avomiglowy”
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Year 2016 | 2017 | 2018 | 2019 | 2020 | 2021

Earnings (in lakhs) 15 14 16 17 15 13

Semi average trend values for the above data is

(@) 14,15 (b) 15,15
(c) 15,13 (d) 16,17

8. If Laspeyer’s index number = 120 and Paasche’s index number = 130 then Fisher
index number is
(a) 120 (b) 130
(c) 128 (d) 1249

9. Correlation coefficient between X and Y is 0.7. Standard deviation of X = 2 and
Standard deviation of Y = 5. Regression coefficient of Y on X is
(@) 0.19 (b) 143
(c) 175 (d) 028

B. Answer all questions from 10 to 13. Each carries 1 score. 4x1=4)

10. Find the derivative of x3 + x + 1.

11.

12.

13.

SY-32

Choose the correct answer :

X is a continuous random variable with variance 4. The values of V(2X + 1) is

(@ 8 (b) 4
() 9 (d) 16

Choose the correct answer :

Sample values taken from a population are 10, 12, 13, 14, 13, 10 moment estimate
of population mean is

(@ 13 (b) 12
() 115 d 72

If P[0 <Z <Z,] = 0.4251 then find the value of Z,, where Z ~ N(0, 1).

4



Q1@aHo 2016 | 2017 | 2018 | 2019 | 2020 | 2021

QI0)20Mo (E1ISHOTN@3) | 15 14 16 17 15 13

MG ®ATE1E9)AN WoQOS 6Ll @RYAICOE OSMAL ANleldud aB® ?
(@) 14,15 (b) 15,15
(c) 15,13 (d) 16,17

eRMaloes MmBaLg MMIG = 120 a126eues Hadabg maud = 130

af)MEBOM @RI afflat@ HABAE, MMIA @) B B8)0.
(@) 120 (b) 130
(c) 128 (d) 1249

X 9 Y 20 @olenss caoolcelcumd edoablaunyad 0.7 @rayam). X oad
auomdeandaw” adlaflcsuad 2 9o Y @es quomdeandan” allaflc@euad S 9o

@RYOEMBIE3 F(WNaUB CAOWalauyd Y on X @RYB)aM).
(@ 0.19 (b) 143
() 1.75 (d 028

B. 10 2)®@3 13 a190 af)LI0 ¢ald3 B 0dan)e DOMOOAYI®)d:. 1 capod aflmo.

10.

11.

12.

13.

SY-32

(4x1=4)
X3 +x + 1 93 oawdleaiglal’@:06m .

VOGBIWIBIN 0 HDIVEEITNS ) BINIEND> |

X ag)am asrelmyav’ caidlomiglond caidladav 4 aryayam). V(2X + 1) ad

aflel @1 H)AN).
(@ 8 (b) 4
© 9 (d) 16

VOGBIWIBIN 0 HDIVEEITNS ) BINIEND> |

B0} Galda|jcelaud@d alane af)S)em qvomild afleid:dd 10, 12, 13, 14, 13, 10

o) Q@6 Galdqficelaud dlaflead 6a0aa3 apadlcay’ @10 H)aM).
(@ 13 (b) 12
(c) 115 d 72

P[0 < Z < Z|] = 04251 ag@l@d Z; @ afler a:0emd. gafles Z ~ N(O, 1)
@Y H)aM).
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PART -1I

A. Answer any 2 questions from 14 to 17. Each carries 2 scores. 2x2=4)

14. Match the following :

(A) (B)
6 q" (a) Cyclical Variation
5
5
=
2
o
~
v Time
(i) 1 (b)  Irregular Variation
T2
PRI RAVAVAVAVAV S
<3
AN
< T T T T
v 1 2 3 45
Time (Year)
iy 1 (c) Seasonal Variation
]
- -'\/\/\/\—'\/\/‘/
Gy
S
=)
Z.
v Time
(iv) 4 Boom (d)  Secular Trend
Depression
v Time
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PART -1I

A, 14 ©c3 17 0190 ¢a1034mgElal ago@@lele 2 af)anOTImn 2oMOOAH)®) .

2 e%ooé afloo.

14.
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15.  Find control limits for X -chart. X = 16.2 and R = 7.4 are given for 10 samples
of size 5 each.

16. Define (a) Type-I error (b) Type-II error in testing of hypothesis.

17. 1In a bivariate data following results were obtained :
Mean value of x = 53, Mean value of y = 27, Regression Co-efficients

by, =-1.5,b,, =-0.2.

Find the most likely value of y when X = 60.

B. Answer any 2 questions from 18 to 20. Each carries 2 scores. 2x2=4)

18. Distinguish between Point estimation and Interval estimation of a parameter.
19. If X ~ N (68, 62) and P[X > 72] = 0.1587. Find the value of G.

20. If the two regression lines are X + 2Y = 5 and 2X + 3Y = 8 then calculate
Arithmetic means of X and Y.

PART - 111

A. Answer any 3 questions from 21 to 24. Each carries 3 scores. B3x3=9)

21. (a) Find integral of 8 with respect to x.
1
(b) Evaluate : j (x+1)dx (1+2)
0

22. Xbe anormal variable with mean 50 and standard deviation 10. Find P[X < 70].

23. A population consists of the values 8, 9, 13, 15 and 16. Take all possible samples
of size 2 by SRSWOR.

(a) Find mean of the population.

(b) Check whether E (Sample Mean) = Population Mean.

SY-32 8



15. S allomss 10 avoomils)s:a8)es X =162 Do R =74 Do af)B @3 i-ﬂ:)@gﬂoc@
DNBE(SOUB Liaflg)dud B06mM)d:.

16.  ©6n0cq oIV asqiloullon (a) 06Sal-1 af)0d (b) aesaj-Il ag)0d agariial
OQIIGIOTEN| P N

17, 80} eemicaidlcq woqoiad x o dlad afler = 53, y s dlad afler = 27,

A3 csa;omﬂm%sa(go@goem byx =-1.5, bxy =-02.

X a3 aflel 60 @Ry@)eEMI0Ud y )OS aBQaije TLIW AW aflel 3:06mM)d:.

B. 18 2)®@3 20 100 ¢2103mEI08 a@E@®BIEIS 2 af)JROTIM DOMOOAY®)D>.

2 ¢capod aflow. 2x2=4)
18. a0l op@lencud, mBEOAUD  aIlcaeum@ Mol cudeidla
aNlvoBAOHN .

19. X ~ N (68, 6%) 9 P[X > 72] = 0.1587 0o @py@mmeausled ¢ @es allel
061N .

20. X +2Y =5,2X +3Y = 8 aparilal @sne Fl(eum@ 60LIM)H03 @ydnan). X o)
®p Y @050 @oA®e adld: a8 3H6mandae)d .

PART - 111

A. 21 2)@@8 24 Q190 21308 aBo®Brlene 3 afINOITIM DCNOOAH) @)D
3 capod aflow. B3x3=9)
21. (a) x@RWORIW 8 a3 ENAFWN@3 BH0EM)d:.

1
(b) j (x + 1) dx #0605 1+2)
0

22, X am® 80} cmidamd caldlomilgosm. X ad dlad 50 9o gquoadeand@an’
aslafleasad 10 9o @Ry@:)am). P[X < 70] &:06m) .

23. 8, 9, 13, 15, 16 agamlal GoJOH&GEIoSHG@ afleissoem. SRSWOR (ald000 2
afllemss TLOMNS)HHUB af) 9 )@

(@)  Ga1qcelauad Alad &0em)d.

(®)  E (qvomNid allad) = caldaicelenad oflad @1 cemoa@an al@lcuoowl8e)d.
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24. Sales of statistics books in a School from 2015 to 2020 as follows :

Year 2015 | 2016 | 2017 | 2018 | 2019 | 2020

Number of books 15 28 30 28 26 32

Calculate 3 year moving average values.

B. Answer any 2 questions from 25 to 27. Each carries 3 scores. 2x3=6)

25. From the following data, calculate the rank correlation coefficient between X and
Y:

X |36 |5 | 20| 65|56

Y| 50 |35] 70|25 | 58

26. A continuous random variable X has the p.d.f,, f(x)=2x; 0<x <1
= otherwise

Obtain distribution function of X.

27. Total revenue of a firm is given by R(X) = 22X — X2 Where ‘X’ is the number of
units sold. Find the optimum (Maximum or Minimum) revenue that the company
can take.

PART -1V
A. Answer any 3 questions from 28 to 31. Each carries 4 scores. Bx4=12)
28. Let X =6.14, y =4, Ixy = 209, Xy* = 146, n = 7. Write the regression equation

X ony.

29. A discrete random variable X has the p.m.f. :

X 1 2 3

P(x)

o N

1 3
6 6

Find

(@) P[1<X<2]

(b) EX)

© V(X 1+1+2)
SY-32 10



24, 2015 ay@@d 2020 alee &0} apEled ofleiaim  MsSOBI®  quodiauley
alANBEOBROS af)glNo 213016S @AVITIBnM) :

Q1Bato 2015 | 2016 | 2017 | 2018 | 2019 | 2020
A QVRETBSIOS af)aNo 15 28 30 28 26 32

3 aIBeut M0ilot) BRYAICOEY ANEIBGUB BEMENIBD:.

25 2)®08 27 Q190  ¢asyBElEd aBo®mBlEne 2 af)dNOTIM DOMOOR)®)d:.

3 capod aflow. 2x3=6)

25. anales @aMdleman Awdg Dalcoutlaj X 90 Y 9o ®odlenss 00w
CITCRIH M C»OWalflatt {05 HEMANISN) |

X |36 |5 | 20| 65|56
Y| 50 |35] 70|25 | 58

26. flx) =2x;0<x<1
= 26Qe]0aflelduBas)o.
oM@ X af)an HENEIMHAV 00aBwo calclmilglond p.d.f. eryaymm). X oad
AW(E@U1eNILeH 08 aN6B6s A8 BN

27.  80) SIS 0AIMY) afoetBarad R(X) = 22X — X? amod)an). ‘X’ adan@’
aflg)eajo® @PEMIQIdSBIOS  aIRAOBM).  HUMBE NSO @lam
al@A0QIW] OQIMY) af)(@ORAT 3:61E)af1S1H6)d:.

PART -1V

28 2)®@3 31 AO0 ¢alBEBElA aBEOBIES 3 AfFPOVIM DOMODAI®)d.

4 capod aflow. B x4=12)

28. X =614, y =4, Ixy = 209, Zy> = 146, n = 7 af)0» SHO)®)D. GWDeud
ENGHIeHB X 0N Y af)9IO)db.

29. X agam alavslg 0oadawo caidlsigload p.m f. anaies @alclesan; :

X 2 3

1
1
Px) | —

o

3
6

(@)}

(a) P[1<X<2]
(b) EX)
(© V(X)

af) VA1 36N 1+1+2)

SY-32 11 P.T.O.



30. (a) Write the conditions required for binomial experiments.
(b) X follows binomial distribution with mean = 6 and variance = 3.6.

Find probability of ‘Success’. 2+2)

31. (a) What you mean by assignable factors in ANOVA ?

(b) Complete the ANOVA table given below and make a conclusion :

Source d.f. SS |[MSS.| F Fo.05

Between | — 18 — 12 | 4.07

Within 8 — 5

Total 11| — (1+3)
B. Answer any 1 question from 32 and 33. Carries 4 scores. (1x4=4)

32. Two lines of regression are y —x = 5 and 16x = 9y — 94,

(a) Identify the given lines as regression line of y on x and regression line of

X ony.
(b) Find regression coefficients.

(c) Compute correlation coefficient. 2+1+1)

33. The result of a test can be summarised as :

Result
Gender Total
Pass | Fail
Male 28 12 40

Female 34 26 60

Calculate Chi-square statistics value.

SY-32 12



30. (a)
(b)

31. (a)

(b)

0661 W@3 af)allGlODF M CAIMEGIW TANUNLDMBHUB af)$)@)d>.

066nIcMIA@@3 AWlOYlenINaud €andegd ealgan X oad dlad = 6 9o
GBIV = 3.6 Do @AM ‘TGO’ ctosnienileligl @éemid. (2 +2)

ANOVA fleel @oeeaummilid andcheyay o) Mm@e0eme  afleonud
@RA®NAISNMEO@TD ?

21)0160S @a@lee)am ANOVA esendlud al)@laflenHmio
WNAMBTNOLIGTNDHW)o )2 1Qdb

Source d.f. SS |MSS.| F Fo.05

Between | — 18 — 12 4.07

Within 8 — 5

Total 11 — (1+3)

B. 32 2)0a3 33 Q100 aBO@B1ELS 30) CaldBiAHIM DCMNOHAL)®)H. 4 GMPOAD

(1x4=4)

32. y—x=35, 16x = 9y — 94 agyavilal @sMe Gl(auaB OO LIM)BHSI6.

(@)

(b)
©

@GN JWeHB AORIM®OS y on X, X on y of)arilenam
QI EY el [L)FE

ANau B GRHOWa ot §03)HUB 061N}

CITICRIH M CHOWallatt {0F DHEMENIHN)D>. Q2+1+1)

33, 80) alBlaMWIOS aDLlo alSldea|S NG 89N :

eilovo @R)OD>

alRlo

N | cO®3Oil

@end | 28 12 40

®aled | 34 26 60

Chi-square quoglaUlalaad afler d:emanos)d.

SY-32
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PART -V

Answer any 2 questions from 34 to 36. Each carries 6 scores. 2x6=12)

34. Scores obtained (out of 15) for 5 students in a class test as follows :

English 8 6 10 7 15

Statistics 10 7 8 4 6

Calculate Karl Pearson’s correlation coefficient.

35. (a) Find Simple A M. Price Index for the following data :

(b)

36. (a)

(b)

SY-32

Price in 2020 | 44 | 38 | 48

Price in 2021 | 48 | 40 | 54

Calculate Laspeyer’s index for the following data :

Base Year Current Year
Price | Quantity | Price | Quantity
2 20 5 15
4 4 8 5
1 10 2 12
5 5 10 6 2+4)

X, X,, X; is a random sample taken from a population with Mean p and
Standard Deviation 6. Let T, = 2X, - 2X, + X5 and T, = 3X, - X, — X are
two unbiased estimators of p. Find which one is more efficient.

A sample of 144 observations is taken from a population with Mean 50.
The Sample Mean = 55 with S.D. = 20. Test the hypothesis that
population Mean is equal to the Sample Mean at 5% level of significance.
(Given Z,,, = 1.96) (G +3)

14



PART -V
34 2)®@3 36 QOO Ca1BKBEIG aBE@BIL 2 AfFROTIM DOMODAI®)d.

(2 x6=12)

6 capod aflow.
34, 80) GO aldlau@@d 5 allzdmaudas eigla] QIO (15 @) anaies
@ardlesnam; :
olard’ 8 6 10 7 15
awodladlas | 10 7 8 4 6

35.

36.

SY-32

003 ANlcYTVEND EHOOICRIU B CHOWallot§0F BHEMNBHIN) D>

(@) anales @MICleNIN WIS aVloalld AM. 08IV WG,

06T |
2020 ee1 ailel 44 | 38 | 48
2021 ee1 ailel 48 | 40 | 54

(b) ®oey ®aMEEAM WIGWIHS LIIAVaICWYIV EHABAUE, DHETNANIHN)D> -

GENIaV DA SH0G NOA
ailer | apaElgl | ailer | spaElgl
2 20 5 15
4 4 8 5
1 10 2 12
5 5 10 6

2+4)

(@) dlad p 9o, guomdeanda ullaflcauad ¢ o @YW B0} GaldajcrleudAd3
alamye ag)s)om avomilg)esoem X, X,, X, agyarlal. T, =2X, - 2X, + X,

T, =3X, - X, = X5 a)a7ilal L 603 2 @o6N3 NIV af) QYICAQOIS6M.

D@8 3S)D@B af)allat §03 aB@®6M ?
(b) dlad 50 eRW &0) Galdapcelaudi@d  alanpo

144 avomNg)aud

a)S)eBleeaM). avomilud dlad = 55 o guoadeardar aullallcwanad = 20
9o @RYMAN). Galda|icelard Alad rvomNuBAlmlm’ aely@ocamosnan’ 5%

621013 63900 MU adeamavlad aldlcuoowlaad. (Z,, = 1.96 agan’

@al@lean)amy)

15
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