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HALF YEARLY EXAMINATION 2017 

STATISTICS 
HSE (II) Maximum: 60 Scores 

General Instructions to candidates: 

Time: 2 hours 
Cool off time : 15 Minutes 

• There is a 'cool off time' ofl5 minutes in addition to the writing time of2 hours. 
• Use the '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. 

m1a>!Jln91 s crur.2lwcmm1m n.J.)O6)rll 15 rll1m1~ 'cfuJcr3 @on..0 6)6)S0' g26Tls0<12l1©1cf)6).)o. 

g2cmm (1) 6lIBcr3 n© 19.) CID .l cm CID 1 CD rll.) ml ~ .c,_J OB.,\ 6lIBcr3 L C/c)(ID '.) n.J la> (110 OJ:) mn cf)6)6Tl)o. 

cfu6Tl1c06) cfu J 3 8.1.) cfucr3, .c,__j1LCID6lIBcr3, L(J)On..O.) cfucr3, nrocm10J g2cmm© ~n.J\½:J01ro8cmm6)cm g26Tls0<12l1©1cf)6)6Tl1o. 

~.c,__j:JB_,\6lIBcr3 rll8.1<12l0~cmm18.l.)o mro8c0,1w136(;l"g. 

m10 ru cm c\ rll.) ~ cruo 8.1 oo cru rll OJ0 c0, c\ 6lIBcr3 6)cfu:J s .l cf)6)6TTI o 

~Ln.J0L(J)0rll.)cfucr3 6).c,_J<:gl:Jffi0cfu0cmm cfu:Jro8cf)6).)~8.l$?0.lcfucr3 63'9.)16)cfu<12l.)~ 63©.) gQ8.lcfu~LS06Tl11cfu g2n.Jcfu©6TTIOJ.)o 

n.J©"lcemon.00~1ro8 g2n.1~<12l:J(/)1cf)6):Jo5 n.10s1~. 

Wcl o g 1 c;Ql1cf)6) ro8 n.J 31 cfu c0,crB g2 n.J ~ wo (1)1cf)6):J OJ.) cm CID06ll1. 

Question number 1 to 4 carries 2 mark each. Answer any 3 questions (2 x 3 = 6) 

1. The trend equation of the production of 
a firm is y = 2. 9x + 136.25 with 2005 as 
the origin. What will be trend equation 
if the origin is shifted to 2007? 

1. 2005 cmo sl cru_o C) m 0 C) c06)1, 63 © 6 cru_o C) nJ m 

CID()) l@CTR 22 cm nJ C)B m OJ 6 0 C) CQJ 1 6llJ (TU)@ <;½:I 3 @l SCTRV 

crutZlOJC)cfu.)o y = 2. 9x + 136.25 nij)CTDC)cfu6CTD6. 

2007 cmos7cru_oC)mtZlC)c06)1CQJ6~ @LSCTRV cru0 

OJ C)cfu.) o nm om C) CQJ 1 m 1c06) 6 o? 

2. Obtain the integral of the function 
f(x) = x (4x - 3) with respected to x. 

3. The sample size and the mean 
proportion of defectives in a statistical 
quality control chart are 20 and 0.05 
respectively. Obtain the control limits 
of the chart. 

2. f(x) = x ( 4x - 3) nij)CTD n..Oo613n't1@CTR @CTR 

l (l)CTm cEh 6TTs ;\ n.Jl S1c06) 6 cEh .• 

3. 63©6 9'Jpglc;llilc06)CTm cfuJC)~1g1 cfu6TmCllSC)CJ3 

.nJ C)© 31@i:::u cru C)CTlfl~ l@i:::u @m 6m3~6@s nm 6m o 

20 220 ClcfuSC)CQJ @m6m3~6@s cmom6n.JC)@ 

CTm))l@CTR uo m C) uo 01 o. 05 22 o @lQ) cEh 6 (TT) 6. 

.n.JC)©31@CTR cfu6TmCllSC)CJ3 i:::u101gcru ( m1CQJlCTm6TT) 

n.J©1W1dhCJ3) cfu6TTs6n.J1S1c06)6cfu. 
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4. Match the following. I 4. <lLn.J©6on.JS1 (ll.n.Jffic06)6cfh. 

SI No. A B 

i Level of significance a P (Reject H
0

/ H
0 

is false) 

ii Power of the test b P (Accept H
0
/H

0 
is false) 

iii P (Type II Error) C P (Accept H
0
/H

0 
is true) 

iv Acceptance Region d P (Reject H
0

/ H
0 

is true) 

Question number 5 to 11 carries 3 mark each. Answer any 6 questions (3 x 6 = 18) 
c:.,1 ... JaCl~o 5 ill,l@m& 11 Cl.J6>@ 3 ill:J@.a@ ru°l@o. ~6>@m.10,10 6 G.!1.l:J<3~6ID3C/3.a@ ~arn»@6>11lW,1@,1<£h. 

5. i) The value which separates the 
critical region and acceptance 
region is called ............... . 

ii) Mention the difference between 
one tailed and two tailed tests. 

6. A job placement director claims that 
average starting salary for home nurses 
is Rs. 12400 per month. A sample of 20 
nurses has a mean monthly salary of Rs. 
12345 and standard deviation of Rs. 140. 
Is there enough evidence to reject the 
director's claim at a = 0.05? 

7. i) The confidence coefficient of a 

a. 

C. 

ii) 

confidence interval is .............. . 

a 

Z a/2 

b. (1- a) 

d. (1- /3) 

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. 

5. i) ldh 131 c06) m3 0 "l ~1 CQ) (ll6TT) CQ) 6 0 CTil0 dh en) nJ 

gcmcru O"J~1CQJ<llffiCQ)6Q <llOJ©cm1©1c06)6cm 

OJ1~@CQ) ........... nmcm6n.JoCQJ6cm6. 

ii) 63©g n.J©"Jdhl:16TTJOJ6o ( OJ6Tm 6)SCQJ1CTJ3cu5) 

©6Tlsg n.J©"Jdhl:16TTJOJ6o (s6 6)SCQJ1CTJ3cu5) 

cm rmll ~6~ OJ ,1 cm ,1 ()en) o OJ ,1 cBcm r2l ()c06) 6 dh. 

6. 63 © 6 22 <BB ,1 () CJ) m 1 CQJ 0m CTU.O () nJ mCITTm 1@ ~ cw CQJ 

0 dh s c3' <llnD () 0 (ll m y5 cru r2l () (() 6 6) s r2l () en) (fl) (J) () (fl) 

©l<BOJcmmo 12400 ©Jn.J C"ffi0@6TTJCTTJ ffil30Jcfh() 

(R)@~s6cm6. 20 <llffi!Fcn)6r2l()©6@s cn)()m_fl~1m3 

(fl)(])() (R)©l rll()cn) OJ ©6 rll()ffio 12345 ©Jn.JCQJ6 o 

9Jpo3acwc3cu5 cw"lOJl<BCQJrfrl® 140 ©Jn.JCQJ6o 

C"ffi0 6Tl1. cw CQJOdh so 6@s ffil30J dh () (fl) OJ()B o m 1 © () 

dh © 1c06) 6 OJ() m 6 cm dh 6 cm @cm ~1 OJ 6 dh u3 22 <ll 6Tls () 

nmcm6 n.J©1<ll(R)()(D1c06)6cfh. ( a = 0.05) 

7. i) 

a. 

C. 

ii) 

(llcfh () 6Tm n..O 1 cwcmcru CJ) 6 6TT) () ffh 0 

CTil0 dh 6 cm 6 · 

a 

Z a/2 

b. (1- a) 

d. (1- /3) 

63©6 r2l()cn)CITTm1@~ OJ10J1w 010J(n)6ID3 

~1©3 63©6 dhCT1.Jffi1CQJ6@S 63()nD©1dh~6@S 

OJ1~dhu3 ( CTIY0CQJ1©CITTm1m3) 66, 65, 69, 
70, 69, 71, 70, 63, 64, 68 nmcm76ID3@m 

CQJ()CQJ1©6cm6. cn)r2lcm's1CQJ1@~ (<lln.J()~6 
<ll~®) 63()nD©1dh~6@s OJ1~dh~6@s rll()CD,1 

CITTmlm 63©6 @rll()rllOR~ nm?;B1a0g dh6Tls6 
n.J1S1c06)6cfh. 
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8. i) The value obtained for an estimator 
from a particular sample is called 
.......... 

a. Estimate b. Parameter 

C. Statistic d. Variable 

ii) Let X1; X 2 and X
3 

be a random 
sample of size 3 taken from a 
population with mean µ If 
T 1 = kX1 + +2X2 + X

3 
is an unbiased 

estimator for µ Find k. 

9. i) V(X) = 6; Then V (3X + 9) = ............ 

a. 12 b. 21 

C. 24 d. 33 

ii) The pdf of a random variable is 

r -forO:S:x:S:2 
given by f (x) = 8 _ 

0 otherwise 

Find the mean of X. 

10. The regression equations for a bivariate 
data are x + y = 15 and 2x + 6y = 45. 

11. 

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 
the variables X and Y is 0.42. Then 
the correlation coefficient between 
3X and Y - 2 is .................. 

a. 0.42 

C. 0.21 
b. 0.4 

d. 0.94 

ii) In a statistical analysis of seven 
observations 

L-XY = 209, LX2 = 391, LY2 = 146 

LX=43, LY=28, 
Obtain the correlation coefficient. 

8. i) 63©6 ln.J~®~dh mX)<TlJ1~1m8 m1(TT)6o 63©6 
nm~1@2,g1m E:e.Jesl-3:1 o.flE:e.J@CQ) ......... om(TT)6 
n.JO CQ)6 (TT)6· 

a. nm~1~0g b. n.J©OIZl"lgc3 

C. ~og1~1dh d. .n.J©o 

ii) Xl; X2; x3 n©(TT)® 3 CTm)o(l)6ID3~66)5 63(()6 
en) O<TlJ1 ~ 0dh 6 (TT) 6. ( cn)/Zlal1S1CQ>6@s 0"lcm 

µ) T1 = kX1 + +2X2 + X
3 

; µ m @m6 
CTm) 6Tm6IlJ CQ) m'5 CU) n©~1~0gooCQ>OCTJ8 k 
CQ)6@S OJ1E:e.J dh6Tls6n.J1S1c06)6dh. 

9. i) V(X) = 6; mlq)CQ>om8 V (3X + 9) = .......... 

a. 12 b. 21 

C. 24 d. 33 

ii) 63(()6 oocmcwo ~OJ ml CQ) 6IlJ1u3 pdf 

r -forO:S:x:S:2 
f(x) = 8 

mTq) dh 6 (TT) 6 · 
0 otherwise 

x @CTR 0"lcm dho6ln6dh. 

10. @m6 @@6IlJ~OJm1~CQ>g cwogCQ>6@s oll(l)c:frl® 

cn)/ZlOJOdh~6ID3u3 X + y = 15; 2x + 6y = 45 
n© (TT)1 OJ CQ> 06'11). 

11. 

i) y on x @CTR oll(l)c:frl® ~dhOCQ>n.Olc:frl~CTR~ 

mTq) dh 6 (TT) 6 · 

a. 

C. 

ii) 

i) 

1/3 
-1 

b. 1/3 
d. 1 

X; y ~OJCQ)6@s 1Zl"l®OJ1E:e.Jdh(J?) dh06ln6dh. 

X; Y n©(TT)"l .n.J©6ID3~66)5 ~dh001~E:e.Jc:frl® 

~ dh o CQ) c:frl1 n.0 ~CTR~ o .4 2 mTq) dh 6 (TT) 6. 

nm(TT)om8 3X; Y - 2 nm(TT)1 OJ CQ) 6@s 

~ dh o o 1 ~ E:eJ c:frl® ~ dh o CQ) n.01 c:frl ~ CTR~ 

mTq) dh 6 (TT) 6 · 

a. 0.42 

C. 0.21 
b. 0.4 

d. 0.94 

ii) 7 OJ1E:e.Jdh~6@s ~og1~1c06)CTJ8 OJl<R>dhE:e.J 
m cmm1m8 ® o@ g:, nJ o CQ) 6 (TT) OJ1 OJ m 6ID3 u3 

E:e.JB~IZlOCQ>136 Eil'B. 

L-XY = 209, LX2 = 391, LY2 = 146 

LX = 43, LY= 28, 

cn)n.D6IlJ CTU) (I) 6 6TT) 0 ffh O ( ~dh 001 ~ E:eJ c:frl® 

~dhoCQ)n.01c:frl~CTR~) dho6ln6dh. 
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Question number 12 to 18 carries 4 mark each. Answer any 6 questions (4 x 6 = 24) 
C:.c>.J:JB~o 12 1116crom?» 18 ru6l@ 4 111:J@.mil ru"l@o. ~6lCIDID>1B6o 6 C:.c>.J:JB~f>ID3CIS.mi> ~CTm»@6llIIW6@ 6cfh. 

12. i) 

a. 

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

5.8 

C. 4.65 

b. 2.52 

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. 
Then the mean of the distribution 
is .................... . 

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 xl, x2 and x3 are independently 
distributed random sample with same 
meanµ and standard deviation a- Let 
T 

1 
= X

1 
+ X

2 
- X

3 
and T 

2 
= 4X

1 
- X

2 
- 2X

3
. 

a. Check the unbiasedness of T 
1 

and 

T2. 
b. Which one is more efficient? 

15. The mean production of wheat of a 

12. i) 

a. 

63 m 6 @ @ 6TIJ<ll m () r2l 1 CQJ ro8 .n.J m mrm 1 @ CTR 

r2l()W,1o 8.4 220 63©6 lSCQJE:e.flro8 OJ18.lCQJ1c06)6 
OJ () m 6 ~ cru () w ,1 cm O . 7 22 o ffiT0 CQJ () ro8 

<llOJm7CQJ®cru ............. ffil0cEh6cm6. 

5.8 b. 2.52 

C. 4.65 d. 3.78 

ii) 50 cfh637cfh~6~ 63@6 ~()cru1ro8 63()<Jlffi() 

OJ0dl10J6 0 OJ()0dl11 cfh() (lln.e_J() dl1 mrmlm 

n.J@ffhS 6c06) 6cm cfh 631cfh~6@S n©6mo 

(2} () (1) .1 0 3 ffiT0 CQJ1 3 6 ~ 63 (() 6 (ll nJ () CQJ1 

<Jl(ru()6Tm .n.J© tZl() cfh 6 cm 6. ~'D OJ0dl1o 

m 6Tls1ro8 cfh is 6 cm ro8 cfh rn7cfh u3 OJ ()0 dl11cfh () 

<ll n.e..i () dl1 mrm 1 ro8 nJ@ ffh s 6 c06) 6 OJ () m 6 ~ 

CT\)() (1) .1 (ID n© l mm:>() CQJ1(()1c06)60? 

13. i) 63@6 <llm()mtZlam OJ1cmm6TTJmrm1@CTR nmgOJ60 

22 CQJ c8 cm 63 () c8 cw1 <ll m gl@CTR OJ1 i:::u 6 

ml0 CQ) ()am OJ1 cm m6TTJmrm 1@CTR (2} () w .1 o ........ . 

ffiT0 cfh 6 cm 6 · 

ii) 63©6 n.J§6TTJ<TITm1@E:U 1000 @.n.J06cfh7S 

OJ,1 OJ CT\)()CQ) cru..o ()n.Jffi6m3~1@i:::u 9;1pg1~1 

c06) ro8 cru c8 <ll OJ CQJ 1 ro8 cm m () cm m 1 tZl () cru 

OJ1E:eJn.Jffi 8000 ©4n.JCQJ60 ~()®<JlCW0(U) 

cw"lOJ1<llCQJdl1® 240 m4n.JCQJ6o ffil0cEh6cm6. 

OJ1 E:eJ nJ m , <ll m () c8 r2l ro8 OJ1 cm m 6TTJ r2l ()@ 6TTJ 

ffh 1ro8, <ID ()6) !9 n.JO CQJ 6 cm OJ cfh ()6TTJ 6 cfh. 

a. OJ1E:eJn.Jm 7600 m4n.JCQJ1ro8 ®()@!9 OJ@6cm 

CTU..0()n.Jffi6m3~6@S n©6mo. 

b. OJ1E:eJn.Jm 7750 m4n.Jc06)6o 8250 m4n.Jc06)6o 

~s CQJ1ro8 OJ 0 6 cm cru..o ()n.J m 6m3 ~ 6 @s 

n©6mo. 

14. xl, x2, x3 nmcmcm cruJ<IDlClIDtZl()CQ)1 OJ1<ID©6TTJo 

@.n.Jqy@';½:j3736~ 3 <IDoo(J)6m3~6~ 63©6 cru()cru1 

~()6ll) (r2l"l® µ,SD= a-) T
1 

= x
1 

+ x
2 

- X
3 

and T
2 

= 4X
1 

- X
2 

- 2X
3 

ffi10CQJ()am 

a. T
1

, T
2 

nmcm70JCQJ 6@s <mo6Tm6TIJCQ) 

cru cu5@m cru n.Jm7 (ll(R)() w1c06) 6 cfh. 

b. n{B<ID()6ll1 cfh4S6cmro8 n©n..01dl1,1CTR~? 
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0 fields is 200kg per acre sample of 10 
with a stand 
Another sam 
mean of 20 
deviation of 
mean produ 
equal or not a 

ard deviation of 20 kg. 
ple of 150 field gives the 
5 kg with a standard 
22 kg. Check whether the 
ction of two samples are 
t 1 % level of significance. 

he 16. Complete t 
carryout th 
significance. 

ANOVA table and 
e test at 5% level of 

Source df 

Between 3 

Within -

Total 19 

g table gives the monthly 17. The followin 
sales (in thou 
different terr 
analysis of 
inference reg 
difference in 
1 % level of s1 

sands) observed in three 
itories. Set up a table of 

variance and state your 
arding the significance of 
sales between territories at 
· gnificance. 

Territory 

X 5 
y 7 

z 9 

18. In the table g 
production o 

iven below Y denotes the 
f TV sets (in thousands). 

4 

8 

6 

15. 

16. 

ss 
-

208 

-

17. 

100 (ru:)CTlJ1~6cEh~6@s Ql(J):)(mCTlJ1@ CTR cm (():)(R) (() 1 

c8cu5 cw"lrul 

6)0:)©J 150 
Gmo 205kg 
o CTnQ) cEh 6cm 6. 

CR>©l g2@n.J:) 

g2@n.J:)f3ffio 200kg g2o ~:)®ClCW 

ClCQ>cit:1® 20kg g2o mlQ)cEh6cm6. ClOJ 

(ru:)CTlJ1~6cEh~6@s CR>©:)CR>©l g2@n.J:) 

220 standard deviation 22kg 22 

©6TTsJ (ru:)CTlJ1~6cEh~JClSCQ>JO CR>©:) 

Gmo cm6i:::eJ~r2l:)Cl6TIJ:) nij)<TD 1 % @i:::eJ rum3 63:) n..0 

c06)JcEh. crulcmln01c0@cmcru1CTJ3 n.J©lClCR>:)(1)1 

(0):)6)!!) 6)cEh:)SJmTm1©1c06)6cm ANO VA n.J§lcEh 

n..0 crulcmln01 

cEh. 

n.J4©mTm"lcEh©l.gJ 5 % 6)i:::eJOJCTJ3 63:) 

c06) cm cru1CTJ3 n.J© 1 Cl CR>:) w m msmrm6 

MSS F 

16 -
13 

rul rul w 6ID3~:) w 0 4 cm 6 ln.J ClG CR>6ID3 ~l@i:::eJ ruln.J 

6TIJ m mrml@CTR nJ 31 cEh w:) 6TD ( CTnQ) 

.n...lJOJ@S cm cml ©1 c06) 6 cm cm. @Tc) 

wl © mrm 1 CTJ3) 

ffi:) i:::eJ1 crulau 

c0@1 ruln.J6TIJ 

Cl6TTs:) nij)<TD 
V cru1CTJ3 n.J©l 

63:)n..O ClOJ©lwm:5 n.J§lcEh ®CQ>:)O:) 

mmrm1CTJ3 cEh:)©~r2l:)CQ> ru~cmlw:)m06 
1 % @ i:::eJ rum3 63 :)n..O crulcmln01c0@CTR 

(Jl(R):)(1)1c06)6cEh. 

Observations Total 

4 7 20 

5 4 24 

6 7 28 

Grand Total 72 

18. ®:)@!9@cEh:) s 6 mrml ©1 c0@6 cm n.J§l cEh w1CTJ3 Y 
omcmm'> TV @crug6cEh~6@s m1c8 

Ln.Jcm1m1w"lcEh©1c0@6cm6. ( mlQ)CQ>l© mrm1CTJ3) 

Year(t) y X = t-2013 x2 xy 

i) Find the 

ii) Estimate 
2017. 

2011 26 -2 

2012 24 -1 

2013 40 0 

2014 35 1 

2015 55 2 

trend line I the trend value for the ear y 
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4 -52 

1 -24 

0 0 

1 35 

4 110 

i) @lS®M 6)6)i:::eJ® cEh6TTs6n.J1s1 
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Question number 19 to 21 carries 6 mark each. Answer any 2 questions (6 x 2 = 12) 
C:.c>..J~BJo 19 ID,lCIDCTR) 21 (l_J(i)(() 6 11}~@<1¼) ru"l@o. ~6lCIDab1B,1o 2 C:.c>..J~BJ6ID3CJ3<i¼> ~am»@6llDYl,1CID,1«fh. 

19. 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. 

Sample No. 

1 10 

2 24 

3 16 

4 53 

5 34 

20. 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 

21. 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. 

19. 4 nfil6™0 oJ''lcm 06~ 5 m)0ffi.fl©6cfh(R) nm s 6 COTO) 

cm o@ !9 n.JO CilJ 6 CTn 0 "l cm 1 CilJ1m3 CTno © ru6 cEh u3 cEh 6Tls 6 
n.Jlsl-3:16 0ow~cmml@CTR cfh6m><lllSOu3 .n.JO@§ 

OJ 0-3l Ln.J lcfh 1 CilJ m 1 CilJ l CTID6TTJ rul aw CilJ 0 o <ll6TTJ o 

CTm>~<llCQJO n4)@ n.J01<llCR>OW1cB6>6cfh. 

Measurements 

28 14 13 

37 36 25 

35 32 37 

51 36 27 

16 37 26 

20. 6306 <lln.JO<;½:j6<ll~c:&1® ( m)0n91S1) 8, 9, 13, 15 
nfilCTn"l rul ~cfhu3 g2u3@cB6> 0©©6 CTn6. m)Om.flu3 

@@IT\)cn:5 2 ®q)CilJ7 36~ SRSWOR 0"lcm7CilJ7 

~6~ nfil~O m)Offi.fl©6cfh©6o n.J0lm6TTJlcB6>6cfh. 

i) <lln.JO<;½:j6<ll~c:&1® 00W~o cfh06TTJ6cfh. 

ii) <lln.JO<;½:J6<ll~c:&1® SD cfh06TT)6cfh. 

iii) m)Om.flc,3 00W~6ID3©6@S 00W~o cfh06TTJ6cfh 

iv) m)Om.flc,3 0 OW~ 6ID3©6@S ?J? O®<llCW© CU) 

n4)00 cfh06TT)6cfh. 

21. 630 6 cfhl§o OJ~cB<ID1 cEh © 6@s 010 6 0omo 

am o c3 0 m3 rul cm 0 6TTJ 0 o @ 6TTJ m5 cEh@ 6Tls cmm 1. 

95% <lln.J©c:06) OJ0600ffio 6680 0ln.JCilJ1m3 cfhlS6 

cmm3 ffilq)6TD. 5% <lln.J06@s ru060omo 8320 
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STATISTICS 
HSE (II) 

Qn. 
No. 

1 

2 

3 

4 

5 

6 

7. 

Answer Key/Value points 

y 

y 

= a(x +k) + 6 k = 2007 - 2005 = 2 
= 2.9 (x + 2) + 136.25 
= 2.9 X + 142.05 

f(x) = x(4x-3) =4x2 -3x 

f f(x)dx = f (4x2 -3x)dx 

x3 x2 
= 4--3-+C 

3 2 

n =20, p = 0.05 p =0.95 
-

CL = n p = 20 x 0.05 = 1 

LCL = n p-3~npq 
= 20 X 0.05 -3_f20x0.05x0.95 

= 1 - 2.924 = -1.924 = 0 

UCL = 1 + 2.924 = 3.924 

(i) - (d), (ii) - (a), (iii) - (b), (iv) - (c) 

0 Critical value 

ii) Explanation with diagram 

µ = 12400, ;: = 12345, n = 20, s = 140 

To test to: µ = 12400 H 1 µ * 12400 

x-µ 
t 

= 7Jn-1 
t = 

ffeo234s-12400) 

140 

-1.71 
1.71 

(X 0.05, table value oft at 19 df = 2.093 
Accept H 0 

Directors claim is correct at 5% level. 

l- (X 

ii) Moment estimate for population mean µ = X 

LX 
---

n 

66 + 65 + 69 + 70 + 69 + 71 + 70 + 63 + 64 + 68 
= 

10 

675 
10 = 67.5 

1 

Score 

½+½ 

1 

½ 

½ 

1 

½ 

½ 

½ 

½ 

4 X ½ 

1 

2 

½ 

½ 

½ 

½ 

½ 

½ 

1 

1 

½ 

½ 

Total 

2 

2 

2 

2 

3 

3 

3 



8 D estimate 1 

ii) E (XI)= ,ll , E (X2) = ,ll , E (X1) = ,u, ½ 

Given E (T 1) = ,u 

E (Tl)= E (kXI + 2X2 + X3) = ,Lt ½ 3 

k,u +2,u + ,u = ,u 
k,u = -2,u 
k = -2 1 

9 i) V(2X + 9) = 24 1 

l 3 2 
ii) E (x) = f x.f(x)dx = f x~x ½+½ 

0 8 

( J 3 2 3 3 x4 
= -fxdx=-- ½ 3 

8 0 8 4 0 

= ¾(1:-0)=%=1.5 ½ 

-1 
10 D b = - 1 

yx 3 
ii) 2x + 6y = 45 

2x + 2y = 30 
4y = 15 

15 
y = - 1 3 

4 

X = 15-~= 45 1 
4 4 

11 D 0.42 1 

nixy-LXLY 
ii) r= ~nix2 -(Ix)' x~niy2 -(Iy)' 1 

7 X 209-43 X 28 
= 

~7x391-(43)2 x~7x146-(28)2 ½ 3 

= 0.563 ½ 

12 D 2.52 

ii) ,1, = 3 1 

e-;( ;i,,x 
P(X=x) = - 1- , X = 0, 1, 2, ....... 1 X. 
P (more than 2 two students participate) 

= P (x > 2) 
= 1 - P (x ::::; 2) 
= 1 - [P (x = 0) + P (x = 1) + P (x = 2)] 1 4 

[ -3 30 -3 31 -3 32 ] 1 e . e . e . 
= - --+--+-- ½ 0 1 2 

= 1- 0.4233 = 0.5767 ½ 

2 



13 

14 

15 

0 6 
ii) X - Monthly sales = µ 8000, er = 240 

a) P (X < 7600) = (z < 760o-sooo) 
p 240 

= P (Z< - 1.67) 

= 0.5 - 0.4515 = 0.0485 
No. of firms whose monthly sales less than 
7600 = 1000 X 0.0485 

= 48.5 ~ 49 firms 

b. P (7750 < X < 8250) 
= P (-1.04 < Z <1.04) 
= 2 X p (0 < Z <1.04) 
= 2 X 0.3508 = 0.7016 

No. of firms whose monthly sales between 
7750 and 8250 = 1000 x 0.7016 

= 701.6 ~ 702 firms 

= E (X) = E (X3) = µ 
= V (X2) = V (X3) = er 2 

a) = E (X1 + X2 - X3) = µ + µ - µ 
= µ 

T 1 is unbiased for µ . 

= E ( 4 x2 - x2 - 2X3) 

= 4µ-µ-2µ 

µ 

T 2 is unbiased for µ 

b) V (T1) = cr 2 + cr 2 + cr 2 = 3cr 2 

V (T2) = 16cr 2 + cr 2 + 4cr 2 = 2lcr 2 

V(TI) < V (T2) 
T1 is more efficient than T2. 

n,=100, ;:=200, S1 =20,n2 =150, ;: 2 =205, S2 =22 

To test 
H 0 : µ 1 = µ 2 against H 0 : µ 1 -::f:- µ 2 

z = 

X -X 
l 2 

s2 s2 
_1_+__2__ 

\ n, n2 

200-205 

202 222 

-+-
100 100 

-1 .86 

3 

1 

½ 

½ 

½ 

½ 

½ 

½ 

½ 

½ 

½ 

½ 

½ 

½ 

½ 

½ 

1 

2 

4 

4 

4 



16 

17 

lzl cal= 1.86 

z½ = 2.576 

lzlcal < z½ · · We accept H0 

ie, Mean production of samples are equal. 

Source df ss MSS 

Between 3 48 16 

Within 16 208 13 

total 19 256 

Degrees of freedom (3, 16) 

H0 : the means are equal 

H1 : the means are not equal 

FI, 16 (0.05) = 3 .24 

Fca1 = 1.23 Fa = 3.24 

Fca1 <Fa 

Accept H0. ie, the means are equal 

G = 72 

C.F == 

SST= 

SSB = 

~= 722 =432 
N 12 

462 - 432 = 30 

202 242 282 

-+-+--432 
4 4 4 

440 - 432 = 8 

SSW= SST - SSB = 30 - 8 = 22 

Source df 

Between 2 

Within 9 

to fal 11 

Fca1 = 1.63 

F2,/0.0l) = 8.02 

ss 
8 

22 

30 

F cal < F a Accept H0 

MSS 

4 

2.44 

F 

1.23 

F 

1.63 

There is no significant difference of the sales between 
territories. 

4 

1 

4x ½=2 

½ 

½ 

½ 

½ 

½ 

½ 

½ 

½ 

1 

½ 

½ 

4 

4 



18 D ~:> = 0, 2> = 180, Ix' = I 0, I xy = 69 

Normal equations are 

Iy=aix+nb 1 

Ixy=aix' +bix 

180 = 5b 

b = ~ =36 ½ 4 
5 

69 = 10a 

69 
½ a = 10 =6.9 

Trend equation is y = 6.9x + 36 
y=6.9(t-2013)+36 1 

ii) 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 

= IC~)= 146.75 = 29.35 ½ = X n 5 

- = IR= 99 = 19.8 ½ 6 R n 5 

= -
LCL = x-A2 R ½ 

= 29.35 - 0.729 X 19.8= 29.35 - 14.4342 ½ 
= 14.91 

= -
UCL = x+ A2 R = 43.78 

Proper construction of control chart and interpretation. 
(Process is under control) 2 

5 



20 N = 5, n=2 
No. of samples =NCn = 5C2 = 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 2 

122 

D Mean of population= 
8+9+13+15+16 

= 12.2 1 
5 

ii) Standard deviation of population 

= ~(8-12.2)2 +(9-12.2)2 +(3-12.2)2 +(15-12.2)2 +(16-12.2)2 

= ~50~56 = MT! 1 6 

= 3.17 

iii) 
122 

Mean of sample mean= - = 12.2 1 
10 

iv) fB rr ~ 3.17 
Standard error of sample mean = ;Jn = 5-1 Ji 

0.866 X 3.17 
= 1.94 1 = 

1.41 

6 



21 Let X be the income of the group, µ and a are the mean and 

SD of the income. 

Given X follows N ( µ , a) 

Given P (X > 6680) = 0.95 ½ 

p( Z > 668;-µ) = 0.95 ½ 

P (Z > a)= 0.95 

P (0 < Z < a) = 0.45 1 

a = -1.645 

Also p r > 8320) - 0.05 ½ 

P Z> 832;-µ)=0.05 

P (Z > b) = 0.05 ½ 

P (0 < Z < b) = 0.45 

b = 1.645 1 6 

6680-µ 
= -1.645 

(1' 

µ -l.645 a= 6680 .................... (1) ½ 

8320-µ 
= 1.645 

(1' 

µ + l .645 a = 8320 ................. (2) ½ 
Solving (1) and (2) 

2µ = 15000 
µ = 7500 ½ 

7500 - 1.645 a = 6680 

a = 498 ½ 

Note: a can be -1.64 or -1.65 

b can be 1.64 or 1.65 

7 




