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AST-1: STATISTICAL TECHNIQUES
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Note : Question No. 7 is compulsory. Answer aiy four froti
the remaining auestions. 1 fo 6. No Calculuiors are

alloweed.

1. (a) I bought two packets of apples, 25 in each 4
packet. The mean and standard deviation

of weights of apples in the first packet are

235 and 3 ; and the mean and standard
deviation for the second packet are 237.5

and 4.

01353

Write down the mean and standard
deviation formulae for all the fifty apples

and compute them.

(b) Explain “3-sigma” limits. Using 3-sigma 6
limits, compute the probable weights of the
lightest and heaviest apples among the 50
apples, considered in 1 (a).
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if x is a Poisson variate and

D (v=3) > p (x=2) then find the minimum
value of mean.

Ten individuals are chosen at random, from
a normal population and their weights (in
kg are found to be 63, 63, 66, 67, 68, 69, 70,
70, 71 and 71. In the light of this data set,
test the claim that the mean weight in
population is 66 kg at 5% level of
significance.

Explain the concept of variation and
distinguish between chance cause variation

and assignable cause variation.

A consumer research organisation tests
three brands of tires to see how many miles
they can be driven before they should be
replaced. One tyre of each brand is tested
i each of five types of cars. The results

{in thousands of miles) are as follows :

—_I‘ ;" of car |Brand A|Brand B{Brand C|
e 6 Yy 4 J‘
I 3 2 =
i 2 X ¢
N 8 s S
v Q 1 8 ;

Compute the ANOVA and interpret your
result. You may like to use the values given
at the end.



4. (a)
(b)
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Does each of the following statements
pertain to an estimate or an estimator ? If
the statements pertains to an estimate is it
an interval estimate or point estimate ? If
the statement pertains to an estimator write
the estimator.

(i)  The head of a publishing company
says that the firm’s physics textbook
will sell about 9000 copies in 2012.

(i) A census prefers the median to the
mean as a measure of central
tendency for the income distribution
of families in a standard metropolitan
city.

(i) A stock market analyst who appears
on the television programme,
estimates that the price of a particular
common stock will be between 50 and
60 at the end of six months.

What are the basic components that have
an effect on the characteristic under
consideration in the following time series
data ? Give brief justification for your
answer.

Number of cars produced month-wise by a
car manufacturing company during April
2001 to March 2009.

In a study of how employed people spend
their time. 161 people were asked what
activity they liked most. The following table
shows the number of employed men and
women who mentioned work or social life
as their preferred activity.

Men | Women | Total
Work 64 37 101
Social life 27 33 60
Total 91 70 161
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Is there a significant gender difference as
per these data at 5% level of significance «.
Justify your answer, you may like to use the
values given it the end of the question paper.

Describe a single sampling plan for
attributes and briefly explain the terms AQL
and LTPD.

A building has 11 flats. A sample of 4 flats
is to be selected using (i) linear systematic
sampling and (ii) circular systematic
sampling. List all possible samples for each
of these cases separately.

A class of 10 students underwent a
mathematics examination. The principal
was interested in seeing the performance of
the students with respect to their attendance
in a semester. Data is as follows.

x Y
S.No.| Attendance |Marks out
in a semester| of 50
1 25 50
2 30 40
3 10 10
4 20 25
5 5 10
6 10 10
7 20 30
8 35 40
9 40 50
10 10 10
4



(1) Plot the scatter diagram
(ii)  Draw the Regression line of i on s

(i) Find the predicted marks if a studont
attends 32 classes in a semester.

Find the area under the curve between {0
and 12 for a normal process with meanr 6
and standard deviation 4.

There are 1000 pages in a book out of which
100 pages are defective. What is the
probability that out of first 50 pages 10 pages
will be defective.

7. State whether the tollowing statements are true
or false. Give brief justification.

(a)

(b)

()
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Standard deviation of anv set of
observations is less than their mean.

If five consecutive points on an y - chart

are above the central line, then the process
is out of control.

Simple random sampling is most
appropriate for estimating paddy
production in India.

In testing whether the average gas content
in cvlinders is equal to 14.2 kgs based on 4
sample ot 200 cylinders data, the t-test an-i
the z-test will produce more or less the same:
results.

rJ
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tej  While performing t-test the level of
significance is the area of the critical region
of rejection.

| : ;
; Some values of use if required

F-vaiues at 0.05 level |t-values at

of significance 5% level z -values

By a3 24 tooos=1.833 |p (z <1)=0.3413
IF,. 146 to s =1.812 If (z £1.5)=0.4332
F, 094 s 005 = 2.015

IF, - 9.2
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7 ¢ U A I AR p (v=3) > p (x=2).
T TEA 1 AR JE AT RIS |

A A T AR I w5 (FRaH) 63, 63, 66,
67, 68, 69, 70, 70, 71 3 71 9@ W £1 39
Fihel-Ag= F AHR R, 3@ T F A
FiIfeu o 5% FEwal TR W THE H 17
5[ 66 fFam &)

fa=rmu 7 Heheud] T HiTHT SR FIM FRO
fererm &R fdya oo fa=o & fog @@
FABT |

U IUH AT T3 T & dT At
H T o@q & feru e S § o ol @
e Y T8 S feha Hiet <ot S Hehal 71
FRI & 979 THR o ThE 9 & Teh AL H]
ST Bt Wl € 1 9T 9o (BR Hiedl §) 39
YRR :

AFTER| WA | AEB | FEC
LT 6 9 4
oo 3 2 7
o 2 3 6
Y 8 8 5
Y 9 1 8
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AT ufteRfaa FIfET 3R ST TR OF MR
fafaw | =19 9= 95 & 379 ° & T "I H
(by =ARY FrefafEd 8% FUH TR e ©
HFeTF 7 e HYd R 9 gdiud € dl #9
g AT - et & A1 f5ig- 3ot © afg o
3ot  Ha(Ud § @ 3TFes fefRan

(i)  df=AfS St & s1emel &1 we & fR
wH Ht difaet T AEARH FF 2012 °
AT 9000 fear ek |

(i) TH AF® TR H UER & 9 F
oo & fore & =g ygfa & A9 &
®Y W HIEA HI FONU AT @) Sl
< R

(ili) TH Wi Hifehe faverms St fafasm &
e HTHRA § T 8, SATHE oI § R

ot fafem amm wie #1 9o o8 7éR
% 37d T 50 ¥ 60 F o= B

4. (a) o HA Y MHURYT U € o FrAfafead #a- 4
ot sTieFel H foaRea @e | g9 S ©
T I A g gfe Ff

TF R 4 e HHEAT g1 ST 2001 @ 94
2009 dF HE-9R Iadifed F1 1 &A1
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SHTHRTST TN 9T TG $FH =g I § 39
R T A9FA v T, 161 @Ml 9 IB7 T
for 5% =r @ nfa-fafy g=a =t ormet ©1
Trfafaa aifere & syt Afgensii ok geui
FT FHH a1 G a1 S o TEdE € 98 e
T T

Ted | e | %

ki 64 37 101
gtk 5| 27 33 60
E3Y 91 70 161

H 5% Hedwar TR W 3T ATFRS & TTAR
1ol STER 7Y ¥ 27 3199 SW F HR ST |
3T YS9 F 4 H & T aifersl &1 W
T Gehdl § |

T % fAu weme S A o S S
& AQL 3R LTPD =1 €&9 | guig Hifsw |

U SARA § 11 ©2H ¥
() Yew FHas gfraad iR

(i) FOE FEAS Y TT9T §R 4 @I g WA
T IO TEe % fau erem-sterm @
ey wfaser w1 = SR
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7.  wany freafafes su9 99 € o s 1 g gfe
o S
(2) Twst ot vaor = &1 9w faeed 336
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(c) oA H UF-3Es F 2IHH @ % T wa

(d)y 200 foeize stz & wiveet =it eenfig whem
o fagie 7 siraa g e 140 T om & e
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() t-TOHU FA Y WUFA B TR, IRARI &

10

RGeS A RAE boc RIS
;0405 Tt TR 5% T TR
| W F-TM Wt -TH z -TA
F,s=3.84 tyoos=1.833 |p (z <1)=0.3413
F,o=4.46 tiooos=1.812 |f (z <1.5)=0.4332
F, ,=6.94 ts 005 =2.015
F,,=19.20
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