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BACHELOR’S DEGREE PROGRAMME

¢ Term-End Examination
December, 2009

(APPLICATION ORIENTED COURSE)
AST-1 : STATISTICAL TECHNIQUESA

Time : 2 hours : Maximum Marks : 50

Note : Question No. 7 is compulsory. Do any four questions
from the remaining question nos. 1 to 6. No calculators

are allowed.

1. (a) Two floppoies are selected at random 5
without replacement from a box containing
7 good and 3 defective floppies. Let A be
the event that the first floppy drawn is
defective, and let B be the event that the
second floppy drawn is defective.
(i) Find the conditional probabilities
P(B/A) and P(B/A%)
(i) Show that P(B)=P(B/A).
P(A) + P(B/ A P(A€) =P(A).

(b) A company produces one-kilogram sugar 5
packets. The specifications on the net
content are 1000 +5 grams. Assuming that
the net content follows normal distribution
with mean weight as 1005 grams and the
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process capability equal to 30 grams, find
out the proportion of packets that have
weight less than lower specification limit.
What should be the mean if this proporation
is to be reduced to 0.01 ?

[You may like to use some of the values given
at the end of the question paper]

2. Two new types of petrol, called premium and

super, are introduced in the market, and their

manufactures claim that they give extra mileage.

Following data were obtained on extra mileage

which is defined as actual mileage minus 10.

Data on extra mileage
Ordinary Petrol 1 2 2 1
Premium Petrol 2 2 1
Super Perol 4 1 2 3

Y

(i)

AST-1

Using ANOVA, test whether premium or
super give an extra mileage.

What is your estimate for the error variance ?

Assuming that the error variance is known
and is equal to 1, obtain the 95% confidence
interval for the mean extra mileage of super.
(You may like to use some of the values given
at the end of the question paper.)
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3. (a)

(b)
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The number of total accidents during the 7
first half of 2008 are as given in the table
below.

‘Data on Fatal Accidents

Monthe Jan | Feb | Mar | Apr | May | Jun
No. of fatal
accidents

2 4 3 4 3 2

(i) Draw the graph and comment

(ii) Prepare the table of forecasts and
errors by applying simple exponential
smoothing for the data given in (i)
(take the exponential smoothing
constant as 0.1).

Among a group 50 students of class 12, five 3
students are 16 years old, thirty students are
17 years old, five students are 18 years old
and ten students are 19 years old. Let a
student be drawn from this group and let X
be the age of the selected students (in

complete years).

(i) Is the distribution of X continuous ?

(i) Obtain the probability density
function of X.

~ (iii) What is lthe probability that the

student selected is atlest 18 years old.
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4. (a)

An ¥R chart is being set up for monitoring
the twist angle of a certain paper board.
Twenty subgroups (each of size 5) of data
have been collected and their summary is
furnished in the table below.

SampleNo| 1 | 2 |3 |4 |5 |6 )7 ]8|9]10
X -11-3|1 {3704 |-24]|1
R 5|12]10| 6 { 6 { 6 | 9 |10]|13

SampleNo{ 11 |12 {13 |14 |15 |16 |17 [ 18 | 19 | 20
X -2{4 | =2{=-1{=-3|-1{ 1 |=-1] 0| O
R 6 {25116 9 (4|6 |17|11}9 (6

(i)  Scrutinize the data (without drawing
charts) and check if there are any
incressing or decreasing trends in
process average.

(i) Assuming that there are no systematic
patterns in the process, compute the
control limits for X —R charts.

(ili) Do you suspect any assignable causes ?
If so, at what sample numbers ?

(You may like to use the values given at the end o

the question paper).

(b)

(©)

AST-1

Define stratified samplaing and explain the
basic principle that forms the strata.
Suppose three small towns are under study,
having population N; =60000, N, =30000,
N, =30000, respectively. A stratified
random sample is to be taken with a total
sample size of n=500. Using proporational
allocation, determine the sample size of
each stratum.
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5. (a) The frequency distribution of the daily cost 5
(in Rs.) of commuting back and forth to work
by 100 employees of a steel plarit is :

Cost (in Rs) 0-50 50-100 | 100-150 | 150-200
Number of
employess

29 32 29 10

Find the mean daily cost, median daily cost
and standard deviation of commuting.
(b) A study was conducted to see whether the 5

natural perecption having equal number of
boys and girls was followed by families or
not. 160 families were considered as sample.
Each family had 5 children. Frequency of
families having a particular combination

was recorded as follows.

Boy 5 4 3 2 1 0
Girl 0 1 2 3 4 5
Frequency| 20 25 25 20 30 40

Test whether the standard norm is followed
or not at 95% level of significance.

- [You may like to use some of the values given
at the end of the question paper].

6. (a) An economist wants to estimate a multiple- 3
regression equation in which the amount
saved by the ith family depends on the
family’s income, whether the family is

- graduated or non graduate , and whether

AST-1 5 P.T.O.



(b)

the family is headed by a male or a female.
Explain how a regression equation of this
sort can be estimated. What is the
dependent variable ?  What are the
independent variables ? What assumptions
must be made ?

A population of size 20 is sampled without
replacement. The standard deviation of the
population is 0.35. We require the standard
error of the mean to be not more than 0.15.
What is the minimum sample size ?

In a population of size N=5, the values of
an attribute are 8, 3, 1, 11 and 4
corresponding to population members
1tob5.

(i)  Write all the different samples of size
2 when simple random sampling
(without replecement) is practised ?

(i) Verify that y (sample mean) is an

unbiased estimate of y (population

mean), using the above data.

7.  State whether the following statements are true

or false. Give brief justification for each case.

(@)
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Pie chart is more appropriate than bar chart
for graphically presenting the profits of five
plants of a manufacturing company during
the financial year 2007-08. '

6
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(b)

(d)

(©

If an event A implies another event B, then

A contains B.

In a standard normal distribution, the area

under the curve between — «© and 0 is 1.

A sampling plan with AQL=0.08 and
LTPD=0.05 is a good sampling plan.

The number of possible samples in drawing

3items froma population of 7 items without

replacement is equal to 21.

Some Values for use, if required

AST-1

Statistical
® values F -values xZvalues | Constants
forn=5
®(-2)=0023 |Fy5 =426 |x2)0: =11.07 [D3=0
B(—2.326)=0.01 |F310,=4.10 {x 2 .. =15.09 |Dy=2.115
F39,=3.86 |x2,05 =12.59 |A;=0.577
F3,10,=371 x50 =16.81
-00o0-
7
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TUEet.-1

EAdaes SUITY wRIEHA
REICRCRAI
feawar, 2009
(TR T )
TUH.E.-1 : Wifeasta da&-ts

oy ;2 gy , Hfwad 37F : 50
TNZT: FAG7ATEE I TG 16 aFFIT6 T AT

FIY TN T97 BT | Segeiet & FI1T #1 STAfT T8
g

1. (a) U sfaw, fomdl 7 om0t o 3 wwe vt €. O
A ¥ ugt=w v A fam et feg
et frerelt St %1 WM St w A 9%
w1 & o et 78 et Tt @ue Bt §
1 B 9% W §, foad frepret ¢ gudt wld
e qdl 7
() witefma wifrard P(B/ A) 3R P(B/ A9)
_ Jd Hifg |
(i) <WEC fH P(B)=P(B/A), P(A)
+P(B/A%) P(AS)
=P(A).
(b) FE HEN H F H-uF hedum q w5
A 8 | Tree efadeg 1 ford faawor 1000+ 5
7 fea } 1 98 wea S g i Fea sadyg
e YR 1005 UMM & WY Th T 57 H
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STTEOT ST § T THH &1 30 UM & SR
2, 3 Y& &1 wuruE 9| ey fSee ar
et favm faagm dw @ =0 21 afk 3w
YA ! HH F 0.01 AE € dF 7R
=Bl =feY ?

[3779 =18 &t 999 U5 % 3id § U g FS uE a6

N R T ]

WA R W F§ IH 9 QA T TER F 92

SR | yfawe fog s €, 9w 9% fmia 98 <@
F ¢ F T T8 Ht o70an i g q =
@ 2 39 Afyw g, stuiq atfafis gt w
frafafea sies v 87 € < arafasw g0 @ 10 %9

%Wﬁqﬁﬂﬁﬁ% :

3ol g8 W 3ThS

TR YT 1 2 2 1
it Y 2 2 1 3
R B 4 1 2 3

@

()
(i)
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ANOVA 1 3T4R % g W= HIf & T
Waam 71 gR BPa #E srfafe i 21 &)
Ffe o & AU ST T e 2

I HEq FH gu fp Jfe voww 9 § ei ww 1
F WA ¢, W & 97 Afafs g F
95% favaTedl Haud yE Hife |
[mm%a‘rwmw%mﬁﬁqgmm
T FART H Hhd B
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3. (a) 2008 ! Ugeh SHEI H g€ HGE goewSl @ 7

TR S AR A ¥
e geeSl T AlwS
@ | ah|wEd] e (ol | W | m
g 2 4 3 4 3 2
= wen
() T g wifey &R fewof wifST)
(i) IW® AFE F fou wWa SRt
FrhIvA &1 YT Hh qEAM SR
Ffedl # arolt IR FifT (SRR
frepiom fegtian 0.1 wifo) | |

(b) e 12% 50 ferenfial & o @y & oiw faenef 3
16 9% =t 3y & ¥. A fammet 17 a4 =6 g
¥ €. ara fomneff 18 o %t oy & Eaemw <@ 19
TR AGFE AL TR AR AR
& ot =6t g1 s R qen g ot W ey
& 78 g e foremeft &6t arg X (ol &t ) )

() T XF g Haa §?
C (i) X% Wik S Wed W Hif)

() oY a1 wiftehal & fr g g forenedf e
- g HH Y FH 18 T At ?
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4. (a)

(b)
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ot

faoly =7 &% 9I€ & EdT S0 H

Frei % o1, o R W T e o
T RS F Y TR (IAF H! AT 5 )
T T MY qon 7 SR T < uwen
A gfofq §

et [ 1| 2(3]4]5]6|7(819]10

X

113/ 1!=-3t710(4|-2[411

R

51121106 {6 1 6 19 {10113 6

yfesi| | 111213 | 1411516171819 ] 20

X

—-21 4 | =2{-1{=-3|-1| 1 {~-1y 0 (O

R

6 251169 416 1171117916

e

T AR w1 (fom 9 @R gu) gawam
¥ e sifsq qen sire wifse fe s
WA Sitad B 18 qEAm a1 g wgfat
g

Tg FHeuT w0 g 5 ue vHH § e
Frag yfawd (Yei) T 8, x—RT= &
farg faesor wd sifesfora ifw)
F A9l 398 Tl fdva wron w5
it % 2 afe & o T wited demei
w?

[3T9 TR A 39 YA U9 & 3fa # Ru 39
A T AT R Thd & ]

wfdaaa =t gftnfia Fif qon 39 g

fagia = o Fifve 598 @ e §
T it f 1 o1 W'l 1 egad foeen S
@ 8, el SaEE wme N, =60000,
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N, =30000 21 N, =30000 ¥ | $& Wieawt €@es
(AT9) n=>500 1 T wia agfess gfage
fom 91 § 1 W Afae S 1 I9ENT Ha
TY, TAF W A1 yiacyt s Feifa s

5. (a) Tt e wiie % 100w F WA oW 5
g9 H o014 arelt ¢ are (3H) 1 IRIRT
'ﬂ?rf'%’%

e (TH)| 0-50 | 50-100 |100-150 | 150-200
Tt
Eak:rc:
9 AW 61 Aq1e 2fTeh AT, At S e Ara
QT A foee F1a i |
(b) URER &1 WHfae €91 € I8 A qAN 6 5
AR § Teh oreiehal ! W& sk Bl 81
39 91 &I W % faQ uw SAeggd fea R
giage ¥ 160 vRari =1 formn T | vl wiar
T 59 91 qﬁaﬁﬁ@ﬁmmw
TR & foman mn -

29 32 29 10

[EE 5 4 3 2 1 0
AGHT 0 1 2 3 4 5
HRARAT 20 25 25 20 30 40

S s % 95% areferar TR R AEw Framt
T TeT T3 AT T |

[3T9 39 99 U3 & 3id ¥ o oWl &1 ¥4
Heha €1
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(b)

(©)

T AU Tk g TV HHIH0T Sehiera
F TR 7, foed i 3 TRan g #1 7 s=a
iER *1 o R 13k T 8, =R 39 qfEr &
IqUE € 1 76 a9 =R 39 9REr w1 g
Ty § a1 ufeann | WE HifT % 39 YR+
HHIHI0 GHIHUT fF T TR ATehR{cTa ) s Tehat
21599 anfa R AN §? A TWAT-F18 2
HH-H IRHTTT HE e ?
Y 20 H TH 9HE &1 fon yfaeags &
wioeam fan STan 81 39 9afl w1 uHew fawe
0.35% 1 g9 =Ted € o wrear &t wres 32 0.15 9
Fifyer 7 W@ gaq wfaeyl sy w2
AT N =5 It T 9918 H, 9ufd gew=i 19
5% §a fordt T % W 8, 3,1, 11 3R 4 §)
() Y 2 F [t Pw-fie gfaeet fafag,
w9 fo& W@ agfesw gfaaaa (e
WITETT &) o1 92T fomarn ST R

) Ie e s, gt TR

7 (vfagdi wmem), 7 (Wl areg) 10w
AT e B

7. =Ry & freafafes w0 v € @ o) y@s
feafa & fo w Gfem sifaa dfs

(@)

(b)
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& i s % 9" @i g fachia ad

- 2007-08 F el | A faw o @l +r

AIET 9 § Ta FH * fag, g 96 g2
R ! ger ¥ I 39gw B

TG T AT A T ¥ TH 3 W B afifed
&, a1 A, B =1 fafds &t ¥
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() TH AMS YUMH 8§27 8§, — 0 3R 0 F 9
Th % i SR 18T B

(d) AQL=0.08 3R LTPD =0.05 9wt U= wfagyl
AT T 3Tt gfaeet a1

() 7 =gl el U Wy ¥ Q, fam wieumes &,

3 o e W Eg e &1 @@ 21 %

SR Bl B

Il AEwEF A, T T FA * o 59 7 -

n=5 ¥ fau
L% F-um xum T
feris
®(-2)=0.023 |Fy9 =426 |x2g05 =11.07|D3=0
D(-2.326)=0.01 |Fy,10,=4.10 |x} 0 =15.09{Dy=2.115
F39,=386 |x7g0s =12.59|A,=0577

F3,10,=371

Xip0 =16.81
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