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SECOND YEAR HIGHER SECONDARY EXAMINATION, MARCH 2023

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

Maximum : 60 Scores

/

General Instructions to Candidates : \

3503801039688 ) 12@)MIBCFU060BI3 :

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 wherever necessary.

Electronic devices except non-programmable calculators 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

(1) coincident (i) parallel
(1i1) perpendicular (iv) intersect
Calculate standard deviation of y if

bxyz 15,6, =4and r=0.65 (1+2)

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

mean

and variance of X.

X

0 1 2 3

p(x)

0103|0402

4. (a)
(b)

(b)

(b)

SY-532

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

(1+2)

For a standard normal variable z, P(0 <z < o) =
H 1 (i) greater than 0.5
(ii1) less than 0.5 (iv) 05

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

—(x—20)?

1
e 8 ,—00<x <o

221

The standard deviation of X is

i 2 (i) 2

fx) =

(iii) 4 (iv) 8
Write any four properties of a normal curve. (1+2)
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1 2)®@3 12 a190 ¢21033ma1@3 aBo@®sIEne 10 ag) RO M DONODALY®)d>.
3 cmpod aflow. (10 x 3=30)

1. aflallw @ ea0aleelatMde8a gl Alvodladla)d.

2. (a)

(b)

r = 0 @R)OE3 @RBMDo Gl(NaU 03 GO BHUD @RV @lBo.

(i) &Qqcos (i) LA COEIBUD

(1i1) eloeml caIBUD (Iv) 1000 ®)SIMSIAN COLMUD
bxy = 15, 0, = 4 1r = 065 @eHMPEUHIEE vy ©@0S quomeandan’

AWl GaH B B3:061M)d>. (1+2)

3. 80} caldly @MIO® 2ledIOd MVoEIAI® ALIN®| afldBo @aTIElHNM). X 6ad
Almyo eIV AHIEIN)H:.

X

0 1 2 3

p(x)

0103|0402

4. (a)
(b)

(b)

(b)
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630} )58 BRIV 10BTOAF AUAVSININaH M afoWat 08 AT 89

830} ®)SA ERWIV® 21EEDIOG AWIAVESIMNIYHB afoWeHOT (O ICD DO U
af)OIMLJ0 ? (1+2)

‘27 )@ 830} FRIWBEWAW CMIBAGE 21026

P(0<z<ow)= @Ry B B)o.
i 1 (i1) 0.5 dOMENIUB )53
(i) 0.5 aMe9UB B0l (iv) 05

X apam emIBa@ all®mosm 2100wle0 20wk 28 9o FuIAded’
alafleanad 5 9o @R )aM). P(25 < X < 30) @06m)d. 1+2)

X af)am 830} cNBAT3 QNN 21O@TNOHG TVoRIOIL® TVIMB® aBhbBo

—(x—20)?

L s , =90 < x < 00 @RYA)AM).

242m
X a3 guoadeawdan wlaflcwauad @1 )N,

i 2 (i) 2

(iii) 4 (iv) 8

630} CMIBADI QNGO aBO@EIL1}0 MILI) (ICDIDHDBUD af)$ )@ (1+2)

fx) =
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7. X, X,, X; is a random sample drawn from a population with mean p and standard

deviation G.

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

the efficient estimator.

8. (a) [If‘t’ is an estimator of the parameter ‘0°, and E(t) =6, then ‘t’ is called
estimator of 6.
(1) unbiased (i) consistent
(ii1) efficient (iv) sufficient
(b) 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)
9.  (a) Define assignable causes of variations in ANOVA.
(b) What are the assumptions of ANOVA ? (1+2)
10. Complete the ANOVA table and interpret the result :
Source df SS MSS F Fy 05
Between Samples 8 - 45.2
- 2.95
Within Samples - - 35
Total 19 400.1
11. (a) Decrease in the consumption due to some epidemic is associated with

(b)

12. (a)

(b)
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component of time series.

(1)  Secular trend (i) Seasonal variation
(ii1) 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 (i) Base year quantity

(1i1) Current year price (iv) Current year quantity

Write any four uses of Index Numbers. (1+2)
4



MOWYo ‘W o QLIMBELBW AUlalle@auad ‘7 Wl @RIFEs 80) TVAYIIE3 aflan)e

af)S)ONFES (HA0aCI® qvomilgosm X, X,, X;.
T, =2X; +2X, - 3X;, T, = X; + 2X, - 2X; aparilal p 603 @oend NIV
aQYleag)ag6m. nAIRI3 af)adlautiad af)PUICAQE aBO@AT) HEMEOIN):.

8. ()

(b)

9. (a)

T af)@M® ‘0’ af)am a1000lgdled 80) wemHnoem. E(t) = 0 @rem af)esled

af)IM® ‘0” Wes DM BHA6T).
(1) aFaUaldu® (1) audlo®
(i) SO (iv) aloPaI®®

830} MVAYIVI@3 WaNo af)S)E™ AVIMNGB 6HHOSYTTIBISN)AM). CaldaJCRIHS
2OWEBNOAE HROAT af)PUIEAY D06
avomiud aflelsdd :14, 12, 13, 17, 19, 20, 13, 22, 19, 21, 15, 16 (1+2)

80 @PemMmoaIleel  AGIYIMEBUWBEMSs  AlWEm  3HIEMEIUd
QflvaBRIB .

(b) @ReMIAIVIAEI @RSITVLNIM @RMAIMETBUD af)$@)d:. 1+2)
10.  @REMIA! al§ld a)BOTB:GE] o] MWAMo af)$)®)d: :
200ilso df SS | MSS | F | Fyps
avomils)3:8)6s 8 - 45.2
nslod
- 295
avomils)3:8)6s — - 3.5
GRS
B1RYOD, 19 400.1

11. (a)

(b)

12. (a)

(b)
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aflel aldBa) QUPWIBHWB  3H006Mo  DalGWIe  GHIOWB:  af)N@  TLAW

cUyIMIes 2LISHO1A0W] NINWOQ|SITBIENAN).

(i) eava eI esSama’ (1)  adlavemmd aIy@IIMo

(iil) ©6MVFBH@3 AIYTIWOMo (iv) ne0wrIB alyGIlwIMe

80} MAVEYYIM  ANSBLIMTTIG  OOTVGIBNGE AGIWIM  af)AIDAD’

aflvoBAIL)H>. (1+2)

aldeeHWOS aflel (V) ldBCM@3 aIBlwemM MlUIVIBHNIMEY Ly

@RSITLOIMOITILI06M.

(1) @eslunom aIBaue e aflel (i)  @ERSINOIM QIBAHODI @RS

(iii) msa] a1Baue O flel (iv) msa]) 01Bau6O O RSO

02 | 20BN aBO@EIL1}o MO DaIEGINEIBUB af)$)®))d. 1+2)
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Answer any S questions from 13 to 18. Each carries 4 scores. (5 x4=20)

13.  The two lines of regression are

(@)
(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 = 4x> — 2x*> + 7x + 9.

2
Find the value of I(xz ~2) dx. 2+2)
0

Which distribution is known as the law of improbable events ?
(1) Binomial distribution (i) Poisson distribution
(111) Normal distribution (tv) Chi-square distribution

The mean of a Binomial distribution is 4 and its variance is 3. Write the
probability mass function of the distribution. (1+3)

If Z is a standard normal variable, then distribution of Z? is
. 2 .. 2

O % () %y

(iii) t (iv) Fnl, n,

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 (1+3)



13 2)®@3 18 Q190 a1068BSEl0l aBo®BIEe S af)INOTIM” OR[>
4 capod afl@o. (5 x 4=20)
13, 2x+3y—-31=0, 5x + 4y — 28 = 0 af)avilal @6NE TLANUHW CORIMHBIE.

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

@3 X M) caenss Y @10S TLAUHW CORI aBO@AN) DHEENBOT):.

X 90 Y @) @2ilenss ¢3odIGRIau a3 @:061M)dh. G+1)

@AM oBHRODNOHG 0sNEoo MO @RAUSLIM N)eIYo HIMN)d:.

y=4x3—2x2+7x +9.

2
J.(x2 —2) dx 908 aflel ®ene)a Slee)@. 2+2)
0

@A QAW MVeeAIBREINS AWM. AN GRAIWHASIIN® aB® All®o6M

@06m ?
(1) eesmicmIlGd allmoemo (1)  cato@leavoed allmoemo
(i) cmIBa@d allmosmoe (iv) eed-apid allmosmo

830) ©6snIcMoA @3 allmosmasiland A3 4 9o UMV 3 Do @IRY)IM). @MW)
Al®EMETIOZ MVoEIAISDULIND afdB0 af)PID)d. 1+3)

‘Z’ )@ 80} quomdead’ 6MIAATE 210206M ag@ad Z? 6 allmosmo
@Ry @lENo.

. 2 .. 2

M %y, (i) %y

(i) ty (v) F,

3,5, 7,9, 11 agarl alleinud @arsearle 60) quaeylolad alane avomilyd

aelaje 2 @R e avomigieee SRSWOR aloasomsies. E(X)
306N >. (1+3)

WPMITIDD:  210BBS  DABAOAIBAWMBIV  alGlIGUOOWIEN)NIMB  af®)
alBlBHEMAIEM DaICIWHNANE).

(i) Z-esqy (i) t-esqy
(iii) ©9®-APIVA OSTY’ (iv) F-esqy
MAQallBend

(1)  LIBLLD: el

(1) Gl SHHND

(ii)) BgNoW casIel (1+3)
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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 S scores.

(2 x 5=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 control limits for X -chart. (Given A, = 0.729)
(b) Draw x -chart and comment on the state of control.

21. Calculate :

(1) Laspeyer’s Index

(1) Paasche’s Index

(ii1) Fisher’s Index

for the following data :

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
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18, 80} MoMOoOMED™ 8 AlB@auemgleiow] and:aleia)eo MSAN AVMIBZOS af)dNo
21)016S ®aVIGlemnaN) :

Q1@aHo 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018
AQMEIBB S 175 190 185 195 180 203 197 252
af)eo

3-a1Bau Mmaflen’ @RYNICOER BlGY 9alEWIU ) (1AM MO MEILEIBUD B3061N)d:.

19 2)®@3 21 2190 ¢a103BSE08 aBO®B L1} 2 af)ANOTNM DONODAGL®)D>.
2x5=10)

5§ capod ail@o.
19. @06 @AMIGEM 21060308 @MENSBS 3B allGYTVAMT TVAONIMWL 1)EIMITHo
36N
X 18 28 12 25 22 15 7 16
Y 12 19 21 34 25 20 15 14

20.  avomilid aleflaje 4 @REIgEs 12 cvomilg)daes avomilid Mowaipe (X ) e
(R) eamil@lesnam; :

aqoomiled 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12
af)eo

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

(@) X -a10851003 @M aldlufl 306m)d. (A, = 0.729)

(b) X -21005 UOHN)D, (1B WQEDHEMBITIEIOEEMI af)aN) alBlGUoUslde)d:. (212+2Y2)

21 ()

e10IValeyay gadang;

(i)  al2euEOS HABWE

(ii)) adleudlond enadang,

DA IO DAV BIBNAN AflEIB:8)aIcWIUTla] 306

2010 2015
@mo — —
ailel @RS8Ol ailel @8Ol
A 30 5 39 5
B 27 8 45 4
C 36 7 38 6
D 42 3 45 4

SY-532
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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

0.0517

0.0557

0.0596

0.0636

0.0675

0.0714

0.2

0.0793

0.0832

0.0871

0.0910

0.0948

0.0987

0.1026

0.1064

0.1103

0.3

0.1179

0.1217

0.1255

0.1293

0.1331

0.1368

0.1406

0.1443

0.1480

0.4

0.1554

0.1591

0.1628

0.1664

0.1700

0.1736

0.1772

0.1808

0.1844

0.5

0.1915

0.1950

0.1985

0.2019

0.2054

0.2088

0.2123

0.2157

0.2190

0.6

0.2257

0.22591

0.2324

0.2357

0.2389

0.2422

0.2454

0.2486

0.2517

0.7

0.2580

0.2611

0.2642

0.2673

0.2704

0.2734

0.2764

0.2794

0.2823

0.8

0.2881

0.2910

0.2939

0.2967

0.2995

0.3023

0.3051

0.3078

0.3106

0.9

0.3159

0.3186

0.3212

0.3238

0.3264

0.3289

0.3315

0.3340

0.3365

1.0

0.3413

0.3438

0.3461

0.3485

0.3508

0.3531

0.3554

0.3577

0.3599

1.1

0.3643

0.3665

0.3686

0.3708

0.3729

0.3749

0.3770

0.3750

0.3810

1.2

0.3849

0.3869

0.3888

0.3907

0.3925

0.3944

0.3962

0.3980

0.3997

1.3

0.4032

0.4049

0.4066

0.4082

0.4099

0.4115

0.4131

0.4147

0.4162

1.4

0.4192

0.4207

0.4222

0.4236

0.4251

0.4265

0.4279

0.4292

0.4306

15

0.4332

0.4345

0.4357

0.4370

0.4382

0.4354

0.4406

0.4418

0.4429

1.6

0.4452

0.4463

0.4474

0.4484

0.4495

0.4505

0.4515

0.4525

0.4535

1.7

0.4554

0.4564

0.4573

0.4582

0.4551

0.4599

0.4608

0.4616

0.4625

1.8

0.4641

0.4649

0.4656

0.4664

0.4671

0.4678

0.4686

0.4693

0.4699

1.9

0.4713

0.4719

0.4726

0.4732

0.4738

0.4744

0.4750

0.4756

0.4761

2.0

0.4772

0.4778

0.4783

0.4788

0.4793

0.4798

0.4803

0.4808

0.4812

2.1

0.4821

0.4826

0.4830

0.4834

0.4838

0.4842

0.4846

0.4850

0.4854

2.2

0.4861

0.4864

0.4868

0.4871

0.4875

0.4878

0.4881

0.4884

0.4887

2.3

0.4893

0.4896

0.4898

0.4901

0.4904

0.4906

0.4909

0.4911

0.4913

2.4

0.4918

0.4920

0.4922

0.4925

0.4927

0.4929

0.4931

0.4932

0.4934

2.5

0.4938

0.4940

0.4941

0.4943

0.4945

0.4946

0.4948

0.4949

0.4951

2.6

0.4953

0.4955

0.4956

0.4957

0.4959

0.4960

0.4961

0.4962

0.4963

2.7

0.4965

0.4966

0.4967

0.4968

0.4969

0.4970

0.4971

0.4972

0.4573

2.8

0.4574

0.4975

0.4976

0.4977

0.4977

0.4978

0.4979

0.4979

0.4980

2.9

0.4981

0.4982

0.4982

0.4983

0.4984

0.4984

0.4985

0.4985

0.4986

3.0

0.4987

0.4987

0.4987

0.4988

0.4988

0.4989

0.4989

0.4989

0.4990

3.1

0.4990

0.4991

0.4991

0.4991

0.4892

0.4592

0.4992

0.4992

0.4993

3.2

0.4993

0.4993

0.4994

0.4994

0.4994

0.4594

0.4994

0.4995

0.4995

3.3

0.4995

0.4995

0.4995

0.4996

0.4996

0.4996

0.4996

0.4996

0.4996

34

0.4997

0.4997

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

0.4998

0.4998

3.6

0.4998

0.4998

0.49599

0.4999

0.4999

0.4999

0.4999

0.4999

0.4999

3.7

0.4999

0.4993

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

0.4999

0.4999

3.9

0.5000

0.5000

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

0.5000

0.5000
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