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SECOND YEAR HIGHER SECONDARY EXAMINATION, MARCH 2023

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

-

General Instructions to Candidates :

A3 §08n01dSB3:95)) B3 6)a I2ONANDBCFI00BYF -

Maximum : 60 Scores

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

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

Read the instructions carefully.

Calculations, figures and graphs should be shown in the answer sheet itself.
Malayalam version of the questions is also provided.

Give equations wheréver necessary.

Electronic devices eXeept non-programmable caleulators are not allowed in the
Examination Hall.
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Answer any 10 questions from 1 to 12. Each carries 3 scores. (10 x 3 =30)

1.  Explain different types of correlation.

2. (a)

(b)

If r = 0, then the regression lines are

(i)  coincident (i) parallel
(i1i1)) perpendicular (iv) intersect
Calculate standard deviation of y if

b, =15,0,=4andr=0.65 (1+2)

3. The probability mass function of a discrete random variable X is given. Calculate the

mecan

and variance of X.

X

0 1 2 3

p(x)

0.1 | 03] 0402

4. (a)
(b)

(b)

(b)

SY-532

Define distribution function of a continuous random variable.

What are the properties of distribution funétion.of a continuous random variable ?

(1+2)
For a standard normal variable'z; P(0'<'z <'wo) =
1 1 (i1) greater than 0.5
(i11) less than 0.5 @iv) 0.5
If X follows a normal distribution with mean 28 and standard deviation 5. Find
P(25 < X < 30). 1+2
The probability density function of a normal random variable X is
o —(x - 20)2

f(x)—zme ,—00 < x <00
The standard deviation of X is .
(i) 2 (i) 2
(i) 4 (iv) 8
Write any four properties of a normal curve. 1+2)
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1 2)®@3 12 21690 ¢21033mS168 agomeslel)o 10 af)anadlm 2OmOHA9®)d.
3 capod afl®e. (10 x 3=30)

1. aflallw ®o eaodleelnrtm®esa]dl alluodladlans.

2. (a)

(b)

r = 0 @RI GRM@MDo Ol(NaUND CGOUDHUD @R @B B9)o.

() &g coa (i) VAT COEUGUD

(1i1) eloen! COIGUY (iv)  al0OYOo &)S1MF)aM COaIBU3

b, =15 o =4 r = 065 GoeHMEUHG y @S auodeawdn’
AWSlafleaHd @&06mM)w. 1+2)

3. 80} cadls GRWIO® 210ABIO MVeRIAI® *LIM®)] aRdhBo ®aMIGlanaM). X 63
Ao GBIV &H06M)d>.

X

0 1 2 3

p(x)

0.1 | 03] 0402

4. (a)
(b)

(b)

(b)
SY-532

830) )58 GRMIYMaIO3Oa3 AUlAVSIENINeHID afoW)aHMB AFBQ 2 l89)D .

830} S8 EPMIV® 210003 AWIAVEININAHTBLENWHOT ([ I1CD IHOHUB
a)OImLJ00 ? (1+2)

‘2’ ) M® 630) TVIMBEALAM eWMIBAGaUOAIAD.

P(0<z<wxw)= @R WAlHe)0.
1 1 (1) 0.5 dMENUB B3 @3
(iii) 0.5 eMe9IUAB dy0al (iv) 0.5

X opam emo@2@d allmosm aloelem 20wl 28 9o FLIMBeE@W’
aSlaflcatd 5 9o @A) P(25 < X < 30) @3:06rm)b». 1+2)

X af)am 830} cNIBA@3 ANl®OEM 210@TIONF MVoEIAIL® TVI(BD aBHBo

—(x—20)%

fix) = e 8 | —00<x<o @aram.

1
242n
X 013 quoadeanduw aslallcauad @YD),

(i) 2 (i) 2
(i) 4 (iv) 8
80} CMOBATI QNGOG aBODEILI}o MILI} (A IED JDHDDUD af)9)D)D . 1+2)
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7. X, X,, X5 is a random sample drawn from a population with mean u and standard

deviation c.

T, =2X, +2X, - 3X; and T, = X, + 2X, — 2X, are unbiased estimators of p. Obtain

the efficient estimator.

8. (2
(b)
9. (a)
(b)

If ‘t’ is an estimator of the parameter ‘0°, and E(t) = 0, then ‘t’ is called
estimator of 0.

(1) unbiased (i) consistent
(i11) efficient (iv) sufficient
A sample drawn from a population is given below :
Obtain the moment estimate for the population mean.

Sample values :14, 12, 13, 17, 19, 20, 13, 22, 19, 21, 15, 16 1+2)

Define assignable causes of variations in ANOVA.

What are the assumptions of ANOVA ? 1+2)

10. Complete the ANOVA table and interpret the result '

Source df SS \ MSS F Fgos
Between Samples 8 i 4512
— 2.95
Within Samples - - 3.5
Total 19 400.1
11. (a) Decrease in the consumption due to some epidemic is associated with

(b)
12. (a)
(b)
SY-532

component of time series.

(1)  Secular trend (i1)) Seasonal variation
(iii) Cyclical variation (iv) Irregular variation
Explain cyclical variations in time series analysis. 1+2)

In Paasche’s Index, the weights used are

(1) Base year price (1) Base year quantity

(i11)) Current year price (iv) Current year quantity

Write any four uses of Index Numbers. 1+2)
4
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7. 20w ‘W 9o quoadecawduw adlaflceum ‘o’ @l GREI5Es B0) MuanHl@les mlan)e
af)S)OIG8S (HA0aoI® qvomilgosm” X, X, X;.

T, = 2X, +2X, - 3X; , T, = X; + 2X, — 2X; apavilal 1 &8 @osnd enioavaw’
a)AYcaQ)B806m. DAIVIM3 af)adlat i af)TUIEAQB aBO@AN HEMEDTIN)D .

8. (@) ‘T ag)am® ‘0’ )M al002lQdlend 80) wemaaoem. E(t) = 0 @rem ag)erlad ‘t’

af)aN® ‘0’ WS DEMEBHA6).
(1) DeHaldH® (i) audlo®
(ili) oD (iv) al@Pai®®

(b) 80} MWaHlKIE3 M) af)S)T® MVIMIUD HBHOSITTIAIE)AM). Calda|ICRIaHD
20WOBNO3 620D af) TUECAY H0M)D

avomilud aflelsdd :14, 12, 13, 17, 19, 20, 13, 22, 19, 21, 15, 16 1+2

9. (@ &0 @reMmaIoel  AGIIMEBUWBEMSS  MIWLB  HOVENEBUD

QilvoBRHN ).
(b) @ReMoIAIVIOHEI @RSITLOIM @RMYAIMEIBUD af)$Y®)). 1+2)
10.  @REMOA! alSld al)OIB:GEIL] MIWAMo af)P)®IM: :

200ilso df SS APVISS 4PN A s

aomilg)3)6s 8 a 45

i Sllen
> 2/95

aomilg):3)6s — - 3.5

GRG0

@)D 19 400.1

11. (@) aflel al®Ba] QUPWIBUWB &HO06Mo DalCIWo @OWH  af)N®  TLAW

CUMIWIeS 2LISGHONA0W] NIMLEAA|SIBE9)M).
(i) oaVBNEeIAR S (i)  mSlavem@3 aIy@IOMo
(iii) 96TV BH@3 AIY@IWOMo (iv)  me0owmeId alyaileome
(b) 80y avawewyml allLdHeINETIE  HOHTVHIHOT  AIBIWOMo  af)HADATY
QilvoBRHN ). 1+2)
12. () a19ea)es aflel (V) lleeema3 aldlwemm MluRlen Mm@ o
@RSINOIMDTILI06M.
(1)  @RSINIM AIBaue® aflel (i)  @RSINIM QAIBHEOD®IT) GRSAT
(i)  mSaj) alBavoro® allel (iv) ™Ssa)) A1BaHOGD @RI
(b) MBI aBO@EILN0 MILN DalECRINEBUB af) P)®). 1+2)
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Answer any 5 questions from 13 to 18. Each carries 4 scores. (5 x4=20)

The two lines of regression are

13.
(a)
(b)
14. (a)
(b)
15. (a)
(b)
16. (a)
(b)
17. (a)
(b)
SY-532

2x+3y—-31=0and 5x +4y—-28 =0.
Which one is the regression line of Y on X ?

Obtain the correlation between X and Y. B+1

Find the second derivative of the function y = 4x3 — 2x2 + 7x + 9.

2
Find the value of j(x2 ~2) dx. 2+2)
0

Which distribution is known as the law of improbable events ?
(1)  Binomial distribution (i1)) Poisson distribution
(i11)) Normal distribution (iv) Chi-square distribution

The mean of a Binomial distribution is 4 and its variance is 3. Write the
probability mass fun€tion of.the distributioh. 1+3)

If Z is a standard normalavariable-then distribution of 77 is
. 2 1( 5
M % (YR

(ifi) ty, (iv) F

np, np

Draw all possible samples of size 2 from a population consisting of 3, 5, 7, 9, 11
under SRS WOR method. Find E( X). 1 +3)

To test the independence of attributes which of the following test is used ?

(1) Z-test (i) t-test
(ii1) Chi-square test (iv) F-test
Define :

(1) Level of Significance
(1)) Power of a test

(ii1) Critical region a+3)
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13 2ay@@3 18 190 2103488 ago®@®rlene 5 af)aNOTIm 2OMOORY))d:.
4 capod afloo. (5x4=20)

2x+3y-31=0, 5x + 4y — 28 = 0 ag)ailal 06N MLAOUHW GORIBSIEM.

13.
(a)
(b)
14. (a)
(b)
15. (a)
(b)
16. (a)
(b)
17. (a)
(b)
SY-532

SOOI X M) caenss Y @ies quad@d@ sl aBo@an) hesmedio)d.

X 90 Y @) @22ilenss 63G1GEIaH 3061M)d. 3+1)

@MMIGE9)M BHBOWING BN MO BRAIDHLIM Mo BN

y=4x3 - 2x2 +7x +9.

2

I(xz —2) dx 003 aflel »ene)a 1Sloe)e.. 2+2)
0

@0a1)3QA0W TVoERAIGBRINS Al®OMo af)IM BROIWOSIAIN® B® ONlEEEM

@06 ?
(1) esemicmonlad allmoamo (1) caloleavoe afllmoeamo
(ii1) emoda@3d aflmoemo (iv) ©6d-aIad allmosmo

830 6©emMIcMI2Q@- Al O3 A3 4 Do cAIBIVMBIV'3 Do @RYEYIM). @R
@M@ MVERIYD L IMDIER DB GRS I 1+3)

‘L’ oM@ 80) CROMEALAW’ GNOBAT 2l0n06eM of)@i@d Z? 603 almesmo
@RV AlHNs.

. 2 - 2
@ %) () X

(ifi) ty, (iv) F

3,5 7,9, 11 agamil afleiad @esasle 60} avacylolad amlany qvomilyd

np, np

aleflaje 2 @R o) MOMIz)BB) SRSWOR  @l0660ms)o9)d. E(X)
OGN >. 1+3)

VPMIGAB  210EBBINS  NMBAWOIBAMBAV  al@lCUooWlHN)QIM oG
al@BlEUEMAEM DalCRISBNAND.

(i) Z-esqy (i) t-esqy
(iil) ©O®H-TIVA STV (iv) F-esqy
MBQY 2 leend :

(1) aLIBLLG el

(1) aIGlauem SHHA®

(i) ml@gnows caalel 1+3)
7 P.T.O.
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18. The following data shows the number of deaths due to smoking for 8 years in a state :

Year 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

No. of Deaths | 175 190 185 195 180 203 197 252
Calculate trend values by 3-yearly moving average method.
Answer any 2 questions from 19 to 21. Each carries 5 scores. 2x5=10)

19. Find Karl Pearson’s coefficient of correlation between the variables given below :

X 18

28

12

25

22

15

7

16

Y 12

19

21

34

25

20

15

14

20. The sample mean (X ) and the range (R) of 12 samples of size 4 each are given below :

Sample No. 1 2 3 4 5 6 7 8 9 [ 10| 11 | 12
x 32 | 38 | 33 |40 | 28 | 36 | 35 | 30 | 42 | 40 | 41 | 39
R 4 7 3 9 2 4 3 5 3 8 5 6
(a) Calculate the contrgl limits for x=chart.(Given.A,=0.729)
(b) Draw x -chart and comient on the state of control. 2%+2%)

21. Calculate :

(i) Laspeyer’s Index

(1)) Paasche’s Index

(ii1) Fisher’s Index

for the following data :

(<9

®

2010 2015
Commodities
Price | Quantity | Price | Quantity
A 30 5 39 5
B 27 8 45 4
C 36 7 38 6
D 42 3 45 4
SY-532 8
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18. &0} MuoMuoomE® 8 QIauemglen®l andalelaelo MSAN AEEMBBBOS af)siNo
21)16S @AIGEleeM); :

QIB@aHo 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
acomamgyes | 175 | 190 | 185 | 195 | 180 | 203 | 197 | 252
DIR>

3-aiBan m)Qflen” @RYAICOR BlEI ©alEIUla) (AIQIM@O MEILEIBUD &6

19 2)®@8 21 Q190 ¢a198EBSEIE3 a@O®BILN- 2 af)aNOTIM 2OMOHAYL®)d>.

5 capod alloeo. 2x5=10)
19. @269 ®mMIAlenaN 21068308 @AENBS 3003 allcYAVAM TVANMIMW 1IEMIHo
@M
X 18 28 12 25 22 15 7 16
Y 12 19 21 34 25 20 15 14

20. avomilid aleflaje 4 @REIgEs 12 LOMIz)BE)OS AVOMNUB MW (X)) GO
(R) @amlalesnam; :

avomilud 1 203 | 4 (5|6 | 7|8 |9 10|11/ 12
of)gPo
x 32 | 38| 33 J A0 {1284 36,1 35 | 30 | 42 | 40 | 41 | 39
R 4 | 7ol 5 % Acictd é Swt 3 8 | 5|6
(@) X -210851003 M@EEM, alBlW] HaeMd. (A= 0,729)
(b) X -21005 AUOHN)D, (1G] WQE@MEIMGIHILIOEENI af)aN) al@lCUoUSlae)d:. (272+2Y2)
21. (1)  enmallcym sadang
(i)  al0OEHWOS DMBAE,
(iii) aflandleod epadang,’
DAl 26 MANIAENAN AllLI®8)a ICWOUIl o] 06N
o 2010 _ 2015 _
ailel @RI ailel @RI
A 30 5 39 5
B 27 8 45 4
C 36 7 38 6
D 42 3 45 4
SY-532 9
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0.0

0.00
0.0000

Standard Normal Table

0.0
0.0040

0.0
0.0080

0.1

0.0398

0.0438

0.0478

0.0557

0.0596 | 0.0636

0.0675

0.0714

0.2

0.0793

0.0832

0.0871

0.0948

0.0987 | 0.1026

0.1064

0.1103

0.3

0.1179

0.1217

0.1255

0.1331

0.1368 | 0.1406

0.1443

0.1480

0.4

0.1554

0.1591

0.1628

0.1700

0.1736 | 0.1772

0.1808

0.1844

0.5

0.1915

0.1950

0.1985

0.2054

0.2088 | 0.2123

0.2157

0.2190

0.6

0.2257

0.2291

0.2324

0.2389

0.2422 | 0.2454

0.2486

0.2517

0.7

0.2580

0.2611

0.2642

0.2704

0.2734 | 0.2764

0.2794

0.2823

0.8

0.2881

0.2910

0.2939

0.2995

0.3023 | 0.3051

0.3078

0.3106

0.9

0.3159

0.3186

0.3212

0.3264

0.3289 | 0.3315

0.3340

0.3365

1.0

0.3413

0.3438

0.3461

0.3508

0.3531 | 0.3554

0.3577

0.3599

1.1

0.3643

0.3665

0.3686

0.3729

0.3749 | 0.3770

0.3750

0.3810

1.2

0.3849

0.3869

0.3888

0.3925

0.3944 | 0.3962

0.3980

0.3997

13

0.4032

0.4049

0.4066

0.4099

0.4115 | 0.4131

0.4147

0.4162

14

0.4192

0.4207

04222

0.4251

0.4265 | 0.4279

0.4292

0.4306

15

0.4332

1.6

0.4452

0.43454
0.4463 | ¢

4357

0.4406

0.4418

0.4429

1.7

0.4554

0.4564

1.8

0.4641

0.4649

).4525

0.4535

'0.4616

0.4625

0.4686

0.4693

0.4699

1.9

0.4713

0.4719

04738

047441 | 0.4750

0,4756

0.4761

2.0

0.4772

0.4778

679

‘o798 ‘02803

0.4808

0.4812

2.1

0.4821

0.4826

0.4838

0.4842 (10,4846

0:4850

0.4854

2.2

0.4861

0.4864

0.4875

0.4878 | 0.4881

0.4884

0.4887

2.3

0.4893

0.4896

0.4904

0.4906 | 0.4909

0.4911

0.4913

2.4

0.4918

0.4920

0.4927

0.4929 | 0.4931

0.4932

0.4934

2.5

0.4938

0.4940

0.4945

0.4946 | 0.4948

0.4949

0.4951

2.6

0.4953

0.4955

0.4959

0.4960 | 0.4961

0.4962

0.4963

2.7

0.4965

0.4966

0.4969

0.4970 | 0.4971

0.4972

0.4973

2.8

0.4574

0.4975

0.4977

0.4978 | 0.4979

0.4979

0.4980

2.9

0.4981

0.4982

0.4984

0.4984 | 0.4985

0.4985

0.4986

3.0

0.4987

0.4987

0.4988

0.4989 | 0.4989

0.4989

0.4990

3.1

0.4990

0.4991

0.4992

0.4992 1 0.4992

0.4992

0.4933

3.2

0.4993

0.4993

0.4994

0.4994 | 0.49%4

0.4995

0.4995

3.3

0.4995

0.4995

0.4996

0.4996 | 0.4996

0.4996

0.4996

3.4

0.4997

0.4997

0.4997

0.4997 | 0.4997

0.4997

0.4997

3.5

0.4998

0.4998

0.4998

0.4998 | 0.4998

0.4998

0.4998

3.6

0.4998

0.4998

0.4999

0.4999 | 0.4999

0.4999

0.4999

3.7

0.4999

0.4999

0.4999

0.4999 | 0.4999

0.4999

0.4999

3.8

0.4999

0.4999

0.4999

0.4999 | 0.4999

0.4999

0.4999

3.9

0.5000

0.5000

0.5000

0.5000 | 0.5000

0.5000

0.5000

4.0

0.5000

0.5000

0.5000

0.5000 | 0.5000

0.5000

0.5000
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