SECOND YEAR HIGHER SECONDARY EXAMINATION, MARCH - 2024

Part — II1 Time : 2 Hours

STATISTICS Cool-off time : 15 Minutes
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.

e Electronic devices except non-programmable calculators are not allowed in the
Examination Hall.
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Answer any 6 questions from 1 to 7. Each carries 1 score. (6x1=06)
1.  The maximum value of coefficient of correlation is

(@ 0 b) 1
(c) -1 d 2

2. The time taken by a student to reach the school is an example of variable.
(a) qualitative (b) discrete
(c) continuous (d) normal

3. The ratio of two independent chi-square variables is
(a) Normal (b) t-statistic
(¢) Chi-square statistic (d) F-statistic

4. An estimator, t is said to be an unbiased estimator for the parameter ‘0’ if E(t) =

(a) 6 (b) 0
() 1 (d t
5. 1—p(type II Error) = .
(a) o b B
(c) Powerofa test (d) Level of significance

6.  The test statistic used in ANOVA is .

(@ z (b) t
© d) F

7. The sale of cotton clothes in summer is associated with component of time
series.
(a) Secular trend (b) Seasonal variation
(c) Cyclical variation (d) Irregular variation
Answer any 10 questions from 8 to 19. Each carries 2 scores. (10 x 2 =20)

8. Write a short note on positive correlation and negative correlation between variables.

9. Inaregression analysis the following results are obtained :
byx =0.23,r=045, o.=10
Find the standard deviation ofy.

10. Find the derivative of the following function :
y=x>+3x+4
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10.

1 2)®@8 7 A1O0WBS ¢a1035BEI@3 aBo®EsEl)e 6 af)INATIM DOMOOAY}®)D>.

1 capod ail@o. (6x1=6)
¢2001eRIaH08 HDHOWallarGlOd aggal)e H)Slw aflel @RYHYaM).

(@ 0 (b) 1

(c) -1 (d 2

830} MGl ST OO af)S)HN)AN TLAWo cadlmilgin’ ©30a006m
Mo6M.

(a) apgdlegglal (b) @il

(c) @emElmyay’ (d cmodamd

@6Ne" DMBAUIIHAITBALG O6D TPV 2 10BBROS GRMY10®0 2100 @RY)aM).
(a) emodnmd (b)  t-quoglales

(©)  06-aPIA quogladla, (d) F-guogladle,

t af) &0} WIMBHOO® O af)In «l002olem MlaHaISFHUDENBHAED  af)an’
alo@emenesl@d E(t) = @RYVIclasnsmo.

(a) 6 (b)y 0

(c 1 (d) t
1 —p (®o II allvosy) =

(@) «a (b B

() aldlauem SUAD (d) avodnd®elo
@REMIAIDIME3 DalCIUlaflBlENIM al@la16em VIR0 @RYaM.
(@ z (b) t

© ¥ d) F

COINM@ENRIODTD  alO)EV@EIMIHSHS  alle|d  ALIWCEYHMIWIRS
2LISHONA0W] NIMWEa |SIEBlE9IM).

(a) Al@eixoel alpiMo (b)  @oMuIBOLl aleIMo

() al@ld aleIMo (d) @aoadlmaly@lomo

8 )@@ 19 21908 213G ago®eslene 10 afaNOBIm 2OMOONY}®)d:.

2 capod aflos. (10 x 2 =20)
catoaViglal  edo0leelatamd ommnglal  cdodleelanm®  af)laloan)tlal  83o)
e1ee)@)Gla | Qo089 .

830) MLAIYYWaloM@MIE3 MIaM)o LIEla] QIlAIEGIBUE IS MT@IH)AM).
b, =023,r=045, o, =10
‘Y’ @S 20MBSA@IOMo B6Ne)allSles)d.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

Evaluate the following definite integral :
1
j x? dx.
0

A fair coin is tossed 16 times. Find the mean and variance of the number of heads

obtained.
Write down any 4 properties of normal curve.

If a sample of size 2 is taken from the population 2, 3, 5 without replacement, find the

mean of the sample means.
Name the four properties of a good estimator.

Distinguish between assignable causes and chance causes of variation in ANOVA.

Control charts for X and R charts are maintained on the tensile strength in kg of a
certain yarn. The subgroup size is 5. The values of X and R are computed for each
subgroup. Sum of Average of 25 subgroup is X = 514.8, =R = 120. Compute control

limits for X chart. [Hint : A, =0.577]

What are the components of a time series ?

From the following data construct Simple Aggregate index number for 2014 taking
2011 as the base :

Commodities | Price in 2014 | Price in 2011
Rice 32 28
Oil 88 75
Sugar 40 35
Wheat 22 18

SY-532 4



11.  ©@oev@maidlesn)m Ml lGaVRBHEIMo &heNe)allSlon ).
1
j x? dx.

0

12, 80) MoeM@o 16 @AM GOSN, HIFAN GLIGHSBIOS «f)INOMIOG 20WANo
Q@IOMAL)o HIETN)D.

13, emodadd alBOmIo ago @8Il 4 TVANCUHDDHUB af) 9.

14. 2, 3, 5 ap)an auaeyloiad mlanpe cldled 6alendom aAlalolad  (@a0adlo
(10} leM@BIL1HS MVOMNUB ag)S)OD). TVAHIWIOS AW SOOI AW JodH0eM)db.

15, 80 2lda] WIMBODBNNG 4 DIFMEBUB af)9)®).

16. @remoaivienel MG &H006MeBU3, WIBYRIE: &I0MEUd af)arial @oilenss
Q@ RAVO af) Y@ .

17. 80) aloslo mielo al@lcuddWlen)M@IMOW8s MEO®EM 21085)H08 D6NSs.
Qal)afload alenajlo 5 @Y@M). X 6m@ @p R 6m) @) alleie:d 80ceow)aflens

SEMANVAN. 25 Dal)a)d@1es TX = 514.8, IR = 120. X 210851003 Ml@@mem

aIBIWIHUB HEMENIBN)D. [MV3a1m : A, = 0.577]
18.  avaeEamIXlael ALISHEBUE aRODOINBHWIET ?

19. @6y ®aMICleo)m aWdq Qalcoufla] 2011 em @raysasvlwss 2014 el aflel

V)2 {16080 BHI61N).
aOWmeWd | 2014 el ailer | 2011 oei1 ailel
@Ol 32 28
ag)sm 88 75
ale® IV 40 35
cLoO®MI’ 22 18
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20.

21.

22.

23.

24.

25.

26.

Answer any 6 questions from 20 to 27. Each carries 4 scores. (6x4=24)

The following data relate to time spent for exercising daily in minutes (X) and blood
pressure (Y) of a group of patients :

X Y
Mean 60 100
Standard deviation 20 15

r=-0.81
(a) Find the regression line of Y on X.
(b) Calculate the blood pressure of a person who exercised 70 minutes daily. B+1

A random variable X has the following probability distribution :
X -1 0 1
P(X) 0.4 0.3 0.3

Determine (a) E(X)
(b) V(X) (1+3)

For a variable X following Poisson distribution with A = 0.1, calculate
(1) PX=2)
(2) P(Xis atleast 2) 1+3)

In an examination, 600 students have appeared for a paper in Economics. Their average
mark is normally distributed with Mean = 40 and Standard Deviation = 10. Find the
approximate number of students who get marks between 30 and 50.

Explain the concept of statistic and parameter with an example each.

The mean weight of a sample of 100 students is 52 kgs. with standard deviation 3 kgs.
Can it be considered as a sample taken from a normal population having mean greater
than 50 kgs. at 1% level of significance. (Za = 2.33)

The incomplete ANOVA table of a study is given below, complete the fields and
interpret the result.

Source df Sum of squares | Mean sum of squares | F
Between samples 5 — 12 —
Within samples — 76 -
Total 24 —

Fjo =417

SY-532 6



20.

21.

22.

23.

24.
25.

26.

20 2)®@8 27 WOOWBS ¢a1068BSEI@3 aBO@ESIEI0 6 af)INOTIM DONODAPI®)d>.

4 capod aflos. (6x4=24)
B0) P50 COISB®HB)OS (EIIGIM alPoIaTLAANe (X) (AIMSIEE), CBMIVINAGBAI)
(Y) 2000l ninwealg awog@osm @anlales)ana.

X Y
MOWo 60 100
MM AY@IWIMo 20 15

r=-0.81
(@) Y meaos X a3 quadyd@avaniodod:0em)d.
(b) Alacavm 70 dlm)g QPO  B2IYIAD B0} QUG VIOSOBMHILEAABRBo
af)(@OVAN GHEMNANIBN)D>. @+1)

X af)aM @RMIQ® 21003613 TVoEIAII®O Al®OHMe MOOYE VBl
X —1 0 1
PX) | 04 0.3 0.3

(@) E(X)
(b) V(X)
EDQU HIEMN) . 1+3)

530} coldlenilud X 608 Galoeavomd allmosmoamload A = 0.1 @rem.
() P(X=2)
(2)  P(X 3)060m@ 2 @Gsmm) sDAI @618)a 1S1e))d. 1+3)

830)  TLIMIATHIBHUOMY  aIBlIHDIGE 600 HGBHUWB  alOBS)OM).  BRAIOYDS
(0E200A1A0ALY  cMIBa@d all®osmo allid@)sE)IM). GR@IOM AW = 40,
2OMBAU@I@OMe = 10 @Ryd)aM). 30 20@8sIMe 50 MABBSIMYp MSVI@ Blglw
DS DHBOS af)siNo B 6NBJallSle)d.

10001198, quodlavls,” ag)anlal 930a006M MVaGl®o AllVdBAIBS)H.

100 ologies a0y cvomilglond ceodaa 20wl 52 SleRIdWIN)0 20N
AU @IOIMo 3 Bl (oA @RYEM. DD TVOMIIUB MOWYoe 50 Bl (WA BH)SIDENSS B0)
¢MIB2@3 VLAYV MMM af)SIOM@INMAT HOYMIM 1% MVOBLOBG: GLIGTHIE3
BYIQIGRD af)a al@leUooWland. (Zow = 2.33)

80) aloMOMI@3 eIEls] AllAIEEB8)HS @Pal)@IMMIW G@REMIAI algld 21)QIOS
@MIalee)IM). Afl5EIVENBUY al)BTNB:Gle] MEB8IHS MIVAMo af)P)®)d:.

o0ailso df | aIdwemg)es AUBWEB8)OS F
@)D @)HWIOS VOOIUO®]
oM ig)eBesslensse 5 - 12 —
LOMB)BHUBHS BRI BB - 76 -
@6 24 -
Foop =417
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27. The following data shows the values of range (R) for ten samples of size 5 each.
Calculate the values for central line and control limits for range chart. Also draw the
control chart and determine whether the process is under control. [D; =0, D, = 2.115]

Sample No. | Range (R)
1 7

O 00 0 N D AW
O 3 0k~ 90 0~

[S—
(e

Answer any 2 questions from 28 to 30. Each carries 5 scores. 2x5=10)
28. Calculate the Karl Pearson’s coefficient of correlation for the following :

X |5 [10] 5 |11 |12 4 3 2 7 1

Y 1 6 2 8 5 1 4 6 5 2

Also comment on the result.

29. (a)

(b)

A time series is a set of data recorded

(i)  Geographically

(i) Chronologically

(iii) Both geographically and chronologically

(iv) None of these

The following data relate to the sale of mobile phones from a shop in the city
from 2005 to 2012. Calculate the trend values by 4 yearly moving average.

Year | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012
Sales 128 | 265 | 341 | 412 | 485 | 531 | 578 | 620 1+4

30. Using the following data calculate :

(a)
(b)
(c)

SY-532

Laspeyre’s Index Number
Paasche’s Index Number
Fisher’s Index Number

Commodities Base Year Current Year
Price | Quantity | Price | Quantity
A 9.25 5 15 5
B 8 10 12 11
C 4 6 5 6
D 1 4 1.25 8




27.

28.

29.

30.

5 apape allomss 10 qvomiigiaaiss 680) WwogEes afleldadsm ahales
@IClegM®. coailond AWCORIW) TREDEMaIBIWDdB)  BHEMENHIDN ).
WM 21085 B (@ l(@]@ MIQE@MEMBIHILIOEEMO af)aN al@lCUoUWlBN)d:.

[D;=0,D,=2.115]

avomilud maud coel
1 7
2 4
3 8
4 5
5 7
6 4
7 8
8 4
9 7
10 9

28 2)®@3 30 AOOW)BH ¢21034IBSEIG3 aBO@EILI0 2 af) ANOTVIM DOMOHAY) @),
5 ¢apod afloo.

@26 ®ATIAlENIN AWIGWIOS HOUWB allcYTVEM CHIGICRIHUM ORHIWalloHZ
&eNBJallSIan)d. anelo AlUdBHEIMo 612 1.

(a)

(b)

X

5

10

5

11

12

4

3

2

7

1

Y

1

6

2

8

5

1

4

6

5

2

TLAWEYHM] af) N
@200 1o
(1)  SOBIM)AVI®O
(iil)  @2UdO(AVAI® BOW)o HOLIDM)AV{HAOW)o
(iv)  enemomm)2e)
mWodeL! 630) HsIad 2005 @3 2012 160 ORIOHMIMI GaNIEM BSOS

aflejm@@0©] MINLeR|g WOQ ®IeY GATIBlENM,). 4 AIBaH alLIM YdEIUOA
(13000 (AIAIEMMINYLILGBUB BN ENIBN ).

(1)

@2 x 5=10)

GORUOA|SIOTN@ AOYBHBIANS H)SAGM).

Year

2005

2006

2007

2008

2009 | 2010

2011

2012

Sales

128

265

341

412

485 | 531

578

620

@26% @aICHNAM WY DalE@OWla]
EI0OVeIA eBALE; MM

(a)
(b)
(c)

al0GaH gDABAWE, MMIA
aflau@ gnadag; MaIA

af)amlal &MY llSlon ).
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Commodities Base Year Current Year
Price | Quantity | Price | Quantity
A 9.25 5 15 5
B 8 10 12 11
C 4 6 5 6
D 1 4 1.25 8
9
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0.0

0.0120

0.0199

0.06
0.0239

0.07
0.0279

0.08
0.0319

0.09
0.0359

0.1

0.0517

0.0596

0.0636

0.0675

0.0714

0.0753

0.2

0.0910

0.0987

0.1026

0.1064

0.1103

0.1141

0.3

0.1293

0.13e8

0.1406

0.1443

0.1480

0.1517

0.4

0.1664

0.1736

0.1772

0.1808

0.1844

0.1879

0.5

0.2019

0.2088

0.2123

0.2157

0.2190

0.2224

0.6

0.2357

0.2422

0.2454

0.2486

0.2517

0.2549

0.7

0.2673

0.2734

0.2764

0.2794

0.2823

0.2852

0.2967

0.3023

0.3051

0.3078

0.3106

0.3133

0.9

ah

03238

0.3485 |

0.3289

0.3531

0.3315

0.3554

0.3340

10.3577

0.3365

10.3599

0.3389

103621

1.1

0.3708

0.3745

0.3770

0.3790

0.3810

0.3830

1.2

-1 0.3907

0.3944

0.3962

0.3980

0.3997

0.4015

13

0.4082

0.4115

0.4131

0.4147

0.4162

0.4177

1.4

0.4236

0.4265

0.4279

0.4292

0.4306

0.4319

15

0.4370

0.43%4

0.4406

0.4418

0.4429

0.4441

1.6

0.4484

0.4505

0.4515

0.4525

0.4535

0.4545

1.7

0.4582

0.4599

0.4608

0.4616

0.4625

0.4633

1.8

0.4664

0.4678

0.4686

0.4693

0.4699

0.4706

1.9

0.4732

0.4744

0.4750 |

0.4756

0.4761

0.4767

2.0

0.4788

0.4798

0.4803

0.4808

0.4812

0.4817

21

0.4834

0.4842

0.4846

0.4850

0.4854

0.4857

2.2

0.4871

0.4878

0.4881

0.4884

0.4887

0.4890

2.3

0.4501

0.4506

0.4909

0.4911

0.4913

0.4916

24

0.4925

0.4929

0.4931

0.4932

0.4934

0.4936

25

0.4943

0.4%46

0.4948

0.4949

0.4951

0.4952

2.6

0.4957

0.4560

0.4961

0.4962

0.4963

0.4964

2.7

0.4968

0.4870

0.4871

0.4972

0.4973

0.4974

2.8

0.4977

0.4978

0.4979

0.4979

0.4980

0.4981

2.9

0.4983

0.4584

0.4985

0.4985

0.4986

0.4986

3.0

0.4988

0.4989

0.4989

0.4989

0.4990

0.4990

3.1

0.4991

0.4592

0.4592

0.4992

0.4993

0.4993

3.2

0.4994

0.4994

0.4994

0.4995

0.4995

0.4995

33

0.4996

0.4996

0.4596

0.4996

0.4996

0.4957

3.4

0.4957

0.4957

0.4997

0.4997

0.4997

0.4958

3.5

0.4998

0.4998

0.4998

0.4998

0.4998

0.4958

3.6

0.4999

0.4999

0.4999

0.4999

0.4999

0.4999

3.7

0.4999

0.4999

0.4999

0.4999

0.4999

0.4999

3.8
3.9

0.4999
0.5000

0.4999
0.5000

0.4999
0.5000

0.4999
0.5000

0.4999
0.5000

0.498%
0.5000

4.0

0.5000

0.5000

0.5000

0.5000

0.5000

0.5000
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