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HALF YEARLY EXAMINATION 2017
STATISTICS

HSE (1) Maximum : 60 Scores

Time: 2 hours
Cool off time : 15 Minutes

\

General Instructions to candidates:
» Thereis a'cool off time' of 15 minutes in addition to the writing time of 2 hours.
» Usethe 'cool off time' to get familiar with questions and to plan your answers.
» Read the questions carefully before answering
+ 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 nonprogrammable calculators are not allowed in the Examination Hall.

+ Use of statistical tables are allowed.
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Question number 1 to 4 carries 2 mark each. Answer any 3 questions (2 x 3 = 6)
Gald3}o 1 MO 4 AUND 2 MIBAB AIMo. aBOMEB]IEN0 3 Gald3)BBUBEES DTMOHDY)M)B>.

1. The trend equation of the production of 1. 2005 @rslaunomaose]l, 80) auNdalm

a firm is y = 2.9x + 136.25 with 2005 as
the origin. What will be trend equation
if the origin is shifted to 20077?

OO OO aldBMAOW] NITWea S HSTF
aLaQIRd Yo Y = 2.9x + 136.25 agyamos:)am).
2007 @rslaunomaossl@ss e(sag aoa
QDo af@OW0]en)0?

2. Obtain the integral of the function 2. f(x) = x (4x = 3) oM anNosBaUEM DY
f(x) = x (4x - 3) with respected to x. (DO &6 llS]e)bs..
3. The sample size and the mean 3. a0) qogIguleend 108191 &emMe(soud

proportion of defectives in a statistical
quality control chart are 20 and 0.05
respectively. Obtain the control limits
of the chart.
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4. Match the following. 4. @210)oalS] GalBH9)ds.
Sl No. A B
i Level of significance a P (Reject H /H, is false)
ii Power of the test b P (Accept H /H, is false)
iii P (Type 1l Error) C P (Accept H /H, is true)
iv Acceptance Region d P (Reject H /H, is true)
Question number S to 11 carries 3 mark each. Answer any 6 questions (3 x 6 = 18)
Gald330o 5 MMDT3 11 AUNB 3 MIBASH AWUIMo. a@O®MmILN0 6 Gald3)6ERUIAE DONONHNY)DI)d>.
5. i) The value which separates the 5. 1) (&15leecd 0lFEeEM®@)o @R TvaT
critical region and acceptance QMmS oIRIVWeMm®)o GAUB® BB
regionis called ................ alelow ... @M lo@Iam).
ii) Mention the difference between ii) ®0Q alelsmemane (e eswlodad)
one tailed and two tailed tests. @MEQ aldlsemanoe (s} eswloiall)
@2HeNs8 AL LOTVO QLB RAOHN D,
6. A job placement director claims that 6. &0) 26ELOMIVWAM LNdINOWIHL] AW
average starting salary for home nurses 053, GaNd0 GMETMIAOOINS AOTV UDOIUD
is Rs. 12400 per month. A sample of 20 cleai®mo 12400 ©)a1 @ReEmMA @RAQIG:0
nurses has a mean monthly salary of Rs. woeafs)am). 20 em$avymooyes avomilslod
12345 and standard deviation of Rs. 140. WO VBl AoaqVAIE)AOMo 12345 B)alwlo
Is there enough evidence to reject the quoBeawdal awlaNewaeum 140 ©)aiw)o
director's claim at o = 0.05? @REM. ADVOBHSOYOS @RAIBUDAINE0 MO
& BlHNIAUIMIMBHIAN  HDFIQNHUB DEEN0

M) alvleuoowlesmes. (a = 0.05)
7. 1) The confidence coefficient of a 7. i) 80) e&osmanlanmm’ snmdealeilead

confidence interval is ...............
a. «o b. (1-¢«a)
Z a/2 d. (1-p5)

ii) The prices of shares of a company
on different days in a month (in
1000’s of rupees) were found to be
66, 65, 69, 70, 69, 71, 70, 63, 64 and
68. Obtain the moment estimate for
the mean price of shares of the
population.
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8.

10.

11.

i) The value obtained for an estimator 8.
from a particular sample is called

a. Estimate b. Parameter

c. Statistic d. Variable

ii) Let X, X, and X, be a random
sample of size 3 taken from a
population with mean g If
T, = kX, + +2X, + X, is an unbiased
estimator for x# Find k.

i) VX)=6,ThenV 3X+9)=....... .
a. 12 b. 21
c. 24 d. 33

ii) The pdf of a random variable is

2
SLforO <x<2

given by /¢ :{ 8

0 otherwise

Find the mean of X.

The regression equations for a bivariate 10.
data are x + y = 15 and 2x + 6y = 45.
i) The regression coefficient of y on x
is
a. 1/3 b. 1/3
c. -1 d. 1

ii) Obtain the mean value of x and y.

i) The correlation coefficient between 11.
the variables X and Y is 0.42. Then
the correlation coefficient between
AXand Y =218 ccuenennnne....

a. 042 b. 04

c. 0.21 d. 094

ii) In a statistical analysis of seven
observations
Sxy =209, > x* =391 > 1y’ =146
D> x=43 > y=28

Obtain the correlation coefficient.
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B0) (ale®id quomilglsd mlan)o &)

agayleaglal eidlay ailelo ... ag)am]
alO@yam;y.
agqyleag b. «i0021ga3

aogIqyles d. aioo

X, X, X, a)aD @) 3 GRoweBsins 6oy
auomilgoe)an). (quactisloyes a’lad
u)T =kX + 22X, + X, 4 O a0}
@ReMenIaVAL agyquleagoowons k
WS ailel & 6n3)ailSlen)do:.

V(X)=6, apwowsV(3X+9)=........

12 b. 21

24 d. 33

80) oomaocalolwertlud pdf
3x*
—forO<x<2

f(x)_{ 8 i @R ) aD).

0 otherwise

X ©3 2103 &06m)bs.

60) OOMICQAICIGYT ALIQWIOS OlWaHad
LI YeEBUd X +y =15, 2x + 6y = 45

af)anlaiwosmm.

i) Y Oon X a3 ollweHd@ GHHOWanlaiyad’
.......... @R IAD).

a. 1/3 b. 1/3

c. -1 d. 1

ii) X, y spaioes aladailelsod & 06rmd:.

) X, Y of)amT 21068B83)6S @H001GRIaH03
@30 atlanyad” 0.42 @) an).
agano@d 3X, Y - 2 aganlaiies
@HHO01BEICUAB BHOWaNloMyad ...
@Y Y aD).

a. 042 b. 0.4

c. 021 d. 0.94

ii) 7 aleimses quoglaylescd ailvosel

MOMITE DOOPalOoWIaN QllaloeeB3Ud
eIByRMOWIg ens.

D xy =209, > x> =391 > 3’ =146
D> x=43 > y=28

TLACEMNIMW  UYETNOEHo (BB IOIGRICHAD
GHOWallatyad ) &»06TD)d:.



Question number 12 to 18 carries 4 mark each. Answer any 6 questions (4 x 6 = 24)

Gald3l0 12 MDMDD 18 QAUND 4 MIBABE AUIDMo. a@ODEHILI}0 6 Gald3Y6aBUBHE) DOIHIVHNYIT .

12. i) The mean of a Binomial random 12.
variable is 8.4 and the probability
of success in a single trail is 0.7.
Then the variance is ...........

a. 5.8 b. 2.52
c. 4.65 d. 3.78

ii) There are fifty students in a class
and the number of students who
will participate in annual day
celebrations every year is a Poison
random variable with mean 3. What
will be the probability of more than
two students participating annual
day celebrations in this year?

13. i) The highest ordinate of a normal

distribution is at the point x = 6. 13.
Then the mean of the distribution

ii) In a statistical survey of 1000 small
business firms in a city, it is found
that their monthly average sale
amounted to Rs. 8000 with a
standard deviation of Rs. 240.
Assuming that the sales are
normally distributed, estimate the
number of firms whose monthly
average sales are:

a. Less than Rs. 7600
b. Between Rs. 7750 and Rs. 8250

14. If X, X, and X, are independently
distributed random sample with same 14.
mean & and standard deviation & Let
T, =X, +X,-X,and T, = 4X - X, -2X_.
a. Check the unbiasedness of T, and

T,.
b. Which one is more efficient?

15. The mean production of wheat of a
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i)

830) OOMNICGMINIWGE alo e
20W}o 8.4 9o 830) (swellod allewles)
alomas cavowi® 0.7 90 @pwocd

cle@May ............ @Y )aN).
5.8 b. 2.52
4.65 d. 3.78

50 &)5le:a3)88 60) Goavlod 6060
QIBaHQl}o QOB aH] w0 G0 ot O 1Y
Al® 8 S)HNIAD B F1HAOS  af) 6o
20Wlo 3 @pWIS)88 &0) GalowW]
GALO6MB 2l®@AO&EH)AN). OV AUGaHoO
@6TEIGE 3)S}GF 3513 U3 AIDDB 18,0
GABRID aH O 1G3 al®)EHS) BN Q10 M) 8BS
TLOWI® o) (WO BB6)0?

630) GMOBAMG3 QANMBETHOIHNNG a@Qaljo
o3 aodwlemQleoad allel 6
@RI ANMOEMOTIOHAG AOWYO .........
@Y H)aN).

880} algemomleel 1000 ea10)sls
QIYQITLOIW uNOalMeEBglnel gRogIqyl
SHG3 TVde WG WO YETAdaV
ailelaim 8000 o)aiwio guom@eandal
anlaNewaum@ 240 ©)alwio @RYE:IA).
aleloalm, emodamd ail® oemadeem
103, DOHPaIOWIANAl  B>06TDs.
aileiaim 7600 ©)a10c3 ®oee ao)am
LNV IMEEBHRNS  af)sIRo.

aileiaim 7750 ojalenio 8250 @)alsee)oe
DS WI@3 QAIOJAN duOdalM BB NS

ag)srno.

X, Xy X, a)ap @ quim (@m0l allemoemo

021Y©a|51588 3 GRoWEBRIBH 630) TLOMII
go6m (218 u#,SD= o) T, =X, +X,-X,
and T, = 4X, - X, - 2X, anpwowd

a.

b.

T, T, cpanlai@es @pemenl @
MOWHMAV  ololGUoOW]Ee) b,
A6 3)S)OIT3  ag)alilaiyagd ?



16.

17.

18.

sample of 100 fields is 200kg per acre 15. 100 cvomilsyss)es ewomMieagd wwo0ouodl
with a standard deviation of 20 kg. amalozmo 200kg o0 gquomdeawdals anlail
Another sample of 150 field gives the cwaum@ 20kg 9o @reaM). cawooo) 150
mean of 205 kg with a standard LM BHFOS VVOOUWB] DB alodmMo 205kg
deviation of 22 kg. Check whether the oo standard deviation 22kg oo @rm:)am;.
mean production of two samples are @6NZ) LOMUIFH-BIESW)o VOOOUOB] DDTIalD
equal or not at1% level of significance. BMo MEILROEEMO of)aD 1% eelaiod e0ad
Complete the ANOVA table and aUluDlanlesBaVIod  alGlGuoUW1HB6))d:.
carryout the test at 5% level of 16. @oey esosiomlolanian ANOVA aisls
significance. aBomIB:01a] 5% 1 80ad mluBlan]
BHABTVIG3 o IBIBGUOW M MSOIT)dh.
Source df SS MSS F
Between 3 - 16 _
‘Within - 208 13
Total 19 -
The following table gives the monthly 17. oailollwesmBgo@ 3N} (ole3wseBsloel ailal
sales (in thousands) observed in three MMOMINR  algle: o (@R Wloaoled)
different territories. Set up a table of anaes ®@aNlelsen)an . @p®Mo ellaqula’
analysis of variance and state your 830al GABIRAS al5ld ®@O0088] aflalem
inference regarding the significance of MWD SHOOLROTW AULGIIWOMAYBENBI o)
difference in sales between territories at 1% ee1a103 80ad aBlUTlanlsenad aBlod alo]
1% level of significance. GUDOW1E6)) B,
Territory Observations Total
X 5 4 7 20
Y 8 5 4 24
Z 9 6 6 7 28
Grand Total 72
In the table given below Y denotes the 18. ®0e9®®0s)OmI0189}aD algla:Q1ed Y
production of TV sets (in thousands). agyan@ TV eauvgiegies mldomosrmerom
(1MW @lee)an). (@R Dloclasd)
Year (t) Y x=t—2013 x? Xy
2011 26 -2 4 -52
2012 24 -1 1 -24
2013 40 0 0 0
2014 35 1 35
2015 55 2 4 110

i)  Find the trend line

ii) Estimate the trend value for the year
2017.

i) e oIl 5enR)ailsSlen)d:.

ii) 2017 eel esmad aileld:06rm)ds.
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19.

20.

21.

Question number 19 to 21 carries 6 mark each. Answer any 2 questions (6 x2 =12)

Gald330 19 MBI 21 UMD 6 MIBH ArlMo. a@OHMeHIEN0 2 Cald3L6EBUBHE) DOTHOHNY]M)D>.

Five samples of size four were drawn
and the following measurements were
made. Draw the control chart for mean
and conclude whether the process is
under control or not.

19. 4 ag)erpo arlemss 5 LomMI8B:U3 ag)SOI0)
@OOHPaIOWADN TG @RSBANEHUB & 6T13)
allsla)) 20WIOMIOHAG H6eTBG(SOU3 21085
QIRa] (al&]1® MI@@em QW RO
@RRIGO afdAD «lGlGUIWI]Be ).

Sample No. Measurements
1 10 28 14 13
2 24 37 36 25
3 16 35 32 37
4 53 51 36 27
5 34 16 37 26

A population consists of the values 8,

9, 13, 15 and 16. Consider all possible

samples of size 2 by taking SRSWOR.

Find

i) The mean of population

ii) The standard deviation of
population

iii) Mean of sample means

iv) Standard Error of sample means

The income of a group of persons is
found to be normally distributed. 95%
have income exceeding Rs. 6680. 5%
have income exceeding Rs. 8320. Find
the mean and standard deviation for the
data of the income of persons.

20. ®0) Galdajieelanmd (aqvaczisl) 8, 9, 13, 15
o) alleldud DUINHEHO|VSBIAaN). TLOMINUS
eeaLab 2 anoilgigs SRSWOR oIl
eRsIsy af)eldo avomilx 8o alBlEI1on)d,.

i)  GalDaGRICUM ADOWLo 3HO6EID)d:.

ii)  Galdapeelanmd SD @0em)s:.

iii) aoomilud @OWLEBBRIOS ROW L0 HHOETNID:

iv) avomilud @OwWieEBmeOS qROMWEALAS
af)O@  HO6ITH b,

21. 80) )50 QAUYEDIHB}OS QOIAIMo
GMOBA®E QI OEMAOHEMAT & 66N O,
95% Galdss’ A@)@oMo 6680 B)aIVBE &»)S)
@03 @yem. 5% Galoyes aioymomo 8320
©)alW]BR0 &)SIERAOETT. ALOGOHS AOWY
ano, IROMWEAWABAS AWIANEWaMMIo 61D
BHODN YD,
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STATISTICS

HSE (II)
Qn. Answer Key/Value points Score Total
No.
1 Y = akx+k)+6 k =2007 - 2005 = 2 Vot Ve
y = 29 (x+2)+136.25
= 29 x + 142.05 1 2
2 f(x) = x(4x-3) =4x*-3x 2
[£(eyae = [(4x> =3x)ebx v,
x3 x2
= 4—-3—+C 1 2
3 2
3 n=20, p= 0.05 p=0.95 Y
CL = np=20x005=1 Y
LCL = np-3ynpq
= 20x0.05 3420x0.05x0.95 72 2
= 1-2924 =-1924=0
UCL= 1+2924=3924 V2
4 (i) - (d), (i) - (a), (i) - (b), @{iv)-(c) 4x% 2
) Critical value 1
i)  Explanation with diagram 2 3
6 u= 12400, , = 12345, n=20, s =140 )
Totestto: , =12400 H, , = 12400 e
x-p
t = 3 Vs
/n—l :
A J19(12345-12400) 3
140
= -1.71
il = 171 Ya
a 0.05, table value of t at 19 df = 2.093
Accept H 72
Directors claim is correct at 5% level. 72
7. ) 1-«a 1
ii)  Moment estimate for population mean H =
Dox
= &= 1
n
66+65+69+70+69+71+70+63+64+068
- 10 ~ 3
675
= T - 67.5 )




8 i)  estimate 1
i) EX)=u.E(X)=u. EX)= 4, Y
GivenE(T)= u
E(T)=E kX, +2X,+X,) = u Y,
kyu +2u +pu=pu
kyu =-2u
k=-2 1
9 i)y V2X+9)=24 1
b 3x?
iy E(x) = Ix. S (x)dx = Jx?dx VANIRVA
0
3%, 3(xY
= —|xXdx==| — L
el -
- 3(180) 8 ’
-1
10 ) byxz 3 1
i) 2x + 6y =45
2x + 2y = 30
4y = 15
15
y = 7 1
15 45
= 15——=—
X 1 1 1
11 ) 042 1
DIEDIEIN,
DT T () Ty - (T) !
7%x209-43%x28
J7%391-(43)’ x[7x146-(28)’ 72
= 0.563 )
12 ) 2.52
i) 4 =3 1
e—ﬂﬁx
P(X=x) = o ,x=0,1,2, ....... 1
P (more than 2 two students participate)
= P(x>2)
= 1-P(x<?2)
= 1-[Px=0)+P(x=1)+P(x=2)] 1
- e’3° +e’3.3l +e’3.32 .
B 0 1 2 %
= 1-0.4233 =0.5767 )




13 ) 6 1
ii) X -Monthly sales = u 8000, o =240
7600 —8000
a) P (X<7600) =P (Z<Tj Y
= P (Z< - 1.67)
= 0.5 - 0.4515 = 0.0485 Vs
No. of firms whose monthly sales less than
7600= 1000 x 0.0485
= 485 = 49 firms )
b. P (7750 <X <8250)
= P (-1.04<Z<1.04) v
= 2xP((0<Z<1.04)
= 2 x 0.3508=0.7016 Y
No. of firms whose monthly sales between
7750 and 8250 = 1000 x0.7016
= 701.6 = 702 firms )
14 EX) = EX) =E(X)=u
VX) = V() =V(X)=o®
a) E(T) = EX +X-X)=u+ u-u Y
= u
T, is unbiased for u. Ya
E(T) = E@#4X,-X,-2X)
= 4u-pu-2u
= u Y
T, is unbiased for u Ya
by V() = o?+0c?+0?=30" 72
V(T,) = 160°*+ c*+40c*=21c" Y
V(T,))<V(T) Y
T, is more efficient than T, 2
15 | n, =100, x =200, S, =20,n,=150, y,=205, S, =22
To test
H: p = p,against H: p o= p,
XX
z = S5 |
ﬂl i’lz
200-205
= 200 227
100 " 100
= -1.86 2




|z|cal=  1.86

Zqy = 2576
Zlew <Zg; - Weaccept H; 1
ie, Mean production of samples are equal.
16 Source df SS MSS F
Between 3 48 16 193
Within 16 208 | 13 ] 4 x =2
total 19 256
Degrees of freedom (3, 16)
H, : the means are equal )
H, : the means are not equal )
F, ,(0.05) = 3.24
F,=123 F, =324 V2
Fcal <F (04 1/2
Accept H,. ie, the means are equal
17 G = 72
G 72

= — =—— =432 1
C.F N - 13 3 Va
SST = 462 -432=30 e
ssp= 2+ Zoan

= 440-432=8 e
SSW=  SST-SSB=30-8=22 2
Source df SS MSS F
Between 2 8 4

1.63

Within 9 22 2.44 1
to fal 11 30
F, =1.63 72
F, ,0.01) =8.02
F.<F, AcceptH
There is no significant difference of the sales between )

territories.




18 | ) Dx=0. D> y=180, > x" =10, Y xp=69
Normal equations are
Zy=a2x+nb 1
ny=a2x2+b2x
180 = 5b
b= =36 y,
69 = 10a
69
a = E =6.9 Yo
Trend equation is y=6.9x + 36
y=6.9(t-2013)+ 36 1
i)  For the year 2017
y=6.9 (2017 -2013) + 36 1
=63.6
19 Sample | Sample value Sample mean | Range
1 10 |28 14 | 13 16.25 18
2 24 |37 36 |25 30.5 13
3 16 |35 32 | 37 30 21 2
4 53 |51 36|27 41.74 26
5 34 |16 | 37 | 26 28.75 99
146.75 99
X = erx) = 1465'75 =29.35 v
R
7 = 272—9:19.8 v,
LCL = x-4R Vs
= 29.35-0.729x19.8=  29.35-14.4342 s
= 14.91
UCL = x+4,R=43.78
Proper construction of control chart and interpretation.
(Process is under control) 2




20

N=5 n=2
No. of samples = NC = 5C,=10

Sample No  Sample Value Sample Mean

1 8.9 8.5
2 8,13 10.5
3 8,15 11.5
4 8,16 12
5 9,13 11
6 9,15 12
7 9,16 12.5
8 13, 15 14
9 13, 16 14.5
10 15,16 15.5
122

8+9+13+15+16

i)  Mean of population =

i)  Standard deviation of population

12.2

20 _ fo

5
3.17

122
i) Mean of sample mean = o 122

. [NZh oo 522 317
iv)  Standard error of sample mean = TN NG

0.866x3.17

1.41

2 2

J(8-122) +(9-122) +(3-122) +(15-122) +(16-12.2)

=1.94
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Let X be the income of the group, # and ¢ are the mean and

SD of the income.
Given X follows N (x, o)

Given P (X>6680)=10.95

P(Z > wj ~0.95
(o2

P(Z>a)=0.95
P(0<Z<a)=0.45
a = -1.645

Also P (X > 8320) = 0.05

P(Z > 8320_“] -0.05
(o2

P (Z>b)=0.05
P(0<Z<b)=045
b = 1.645

6680 — 41
o

=-1.645

1 -1.645 6 =6680 ....................

BRZH 1 645
o

Hu +1.645 o = 8320 ...............

Solving (1) and (2)
2u = 15000
u = 7500
7500 - 1.645 o = 6680
o = 498

Note :
b can be 1.64 or 1.65

a can be -1.64 or -1.65

Y

V2

Y2






