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BACHELOR’S DEGREE PROGRAMM]*;.. -
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June, 2010

(APPLICATION ORIENTED COURSE)
AST-1 : STATISTICAL TECHNIQUES

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) 20 samples each of size 10 were inspected. 5
The no. of defectives detected in each of
them is given below :

Sample No. : 112131415 )61718[9]10
No. of defectives:] 01 11013 (9({2]0]7;01]1
Sample No. : 11({12113(14(15116(171{18| 19|20
No.ofdefectives | 1 [0 | 0|3 {1 ]|]0]0}|2|1]0

Construct the control chart for number of
defectives and interpret the result.

(b) Arandomsample of 10 observationsistaken 5
from a normal population having the
variance 42.5. Find the probability of
obtaining a sample having standard
deviation between 2.4 and 4.9.
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2. (a)
(b)
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3. (a)
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A crate contains 10 defective eggs out of 120
eggs. A crate of eggs is shipped. 3 eggs are
drawn one at a time successively. What is
the probability that the drawn eggs are not
defective.

For the following series of observations,
compute the moving average of length 4 and
place them in line with the corresponding

year.

Year : 1995(1996(1997 (1998 1999
Annual sales

(Rs. Crores) 2 6 1 > 3

Year : 2000(2001{2002 {2003 (20042005
Annual sales

(Rs. Crores) 7 2 6 4 8

From a population of 20,000 observations,
a sample of 500 observations is selected.
Calculate the standard error of sample mean
if the population standard deviation equals
20.

A sample of 100 items drawn from a
population with mean value 64 and
standard deviation 3 has a mean value 63.5.
Test whether the difference in means is
significant at 5% level of significance ? Use
the values of the distribution given at the
end.



(b) The weight of ghee obtained from a tin of 5
milk is uniformly distributed with a mean
of 8 kg and range of 1.5 kg. Calculate
(i)  the probability that a tin of milk will
yield ghee weighing between 7 kg and
8.5 kg.

(i) the largest and the smallest weights
of ghee obtained from a tin of ghee.

(c) Give two examples from day to day life 2
where cluster sampling can be used.

4. (a) The response time in milliseconds was 6
determined for 3 different types of circuits
used in an automatic valve shut off
mechanism. The results were :

Circuit Type Response time -
1 9 12 10 8 15
2 20 21 23 17 30
3 6 5 8 16 7

use anova to test the hypothesis that the
three circuit types have the same response
time. -

Use a=0.01. You may like to use the values
given at the end of the question paper.

(b) A sample of size 3 is to be selected froma 4
population of 15 households. List all the
possible sample obtained by :

(i) Linear systematic sampling
(if) Circular systematic sampling

AST-1 3 P.T.O.



5. (@
(b)
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A lot contains 50 defective and 50 non
defective bulbs. Two bulbs are drawn at
random one at a time with replacement.
The events A, B, C are defined as follows :

- A =first bulb is defective, B =second bulb

is non defective, C = The two bulbs are both
defective or both non defective. Determine
whether A, B and C are independent. Also
calculate P (AN C), P(BNC) and P (ANB).
A population of size 800 is divided into 3
strata. Their sizes and root mean squares
are given below :

Strata| Size |Rootmean Square Si
1 200 6
2 300 8
3 300 12

A stratified random sample of size 120 is to
be drawn from above population.
Determine the sample size for three strata
in case of (i) proportional allocation (ii)
optimum allocation. Explain why the
stratum sample sizes are different in two
cases. '

In a large city A, 20% of a random sample
of 900 school children had defective
eyesight. In another large city B, 15% of a
random sample of 1600 children had the
same defect. Test whether this difference
between the two proportions is significant
at 5% level of significance.

A random sample of 700 units from a large
consignment showed that 200 were
damaged. Find 95% confidence interval for
the proportion of damaged units in the
consignment.



(©)

The probability that a consignment is
shipped is 0.8. The probability that a
consignment is shipped and delivered is
0.72. What is the probability that a
consignment is delivered given that it has
been shipped.

7.  Which of the following statements are true and
which are false ? Give reasons for your answer :

(a) Sample variance is an unbiased estimator
of population variance.

(b) There is no difference between type I error
and level of significance.

(c) . Z test and t-test are both applicable when
population variance is known.

(d) Control charts is a graphical representation
of testing of hypothesis.

(e) In a standard normal distribution, the area
under the curve between — ® and®is 0.5.

Same Values of use if required
Z —Values x2— Values F —Values
Zoops=196 | P(x3>1.22) | at0.01level of
significance

Zy01=0.004 | P(x2>51) | F,.,=651

P(x3>134) | Fp,,=194
=0.995
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TUEN.-1 : QST TRt
gug o2 g2 AT 7% : 50
FT: JG 7AAAEEIFH G 1367 Qg awgsi &
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1. (a) 10 aRTRAF20TH A FTGHTE T&E 5
T HOE T e H e TR R

AT : 1{213|4f5}6|7]18}9]10
U H "l ol1[of{3|9l2({0|7]0]1

[THAT 11({12113]14|1516(17118|19]20
s ¥ g lolo|3l1]{olol2]1]0

Tufsrl #1 g i faem =91 S o
Tftorm <t =we i |

(b) TEIW 42.5 T YHEG TARE W10 @i & 5
Afeas wiaey o 81 wa wfecdd =1 9
ot 2.4/ 4.9 F <9 & gHeEr WiAET I
Hig |
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hwﬁmm%uﬁﬁq&:—@m@

9T H 3 3{S IJ A4 § 9! WfawHar = §
for IR T 2 wuE 7 €
frafafaa el =t guit & foe o=E 4 &
TfqaH fra 1 IR wifee SR 3= 9
99 &) iy 7 tEy

a 1995/1996(1997[1998| 1999
TS 1961

(T 1) 2 6 1 5 3

a 200012001|2002{200312004)2005

EILEREE

(e 5 3) 7 2 6 4 8 3

20,000 Y&l i TR F 500 e 1 yfaey
= TN A gAfe Aee fa=ed 20 % R
2 ql yfaeyl "rea o Ae e IRefad wifaa |

& gafe ¥ 100 Jwgsil w1 wfagst fomn
S en1 o158 A 64 SR AF® fagaq 381 @
Hiaeyl 1 A1 HM 63.5 €| W9 HIT fF 5%
Hrefehar WR W wiedl § ofel Wl 1 ofd A
ST T s 9 F1 TEE
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38 & T fosd 4 9 =t F1 I THEEET:
feq & foaer @ 8 forcllan. iR ofer 1.5

feme:

() WH ex q 785 fwm =ty
B, S9! WifgeRar uRefea St :

(i) % fe @ i BN A = T AferwHan
3R =gam as aftEfaa Sl

1ot e T R | @ SSem dfve
o = wftregm &1 S5 R s waar 21

T AR—MAfEE aed WRe-Tw ferafafy § v

T yER & fm-fie aftudi &1 swfien g
et Qehe § fruifaa faven a1y wdoms 5@
TER 9 : ‘ '

RESCECT IER ERIEEE]
1 9 12 10 8 15

20 21 23 17 30
3 6 5 8 16 7

ANOVA ¥ 58 IReew 91 Wia Fif f%
A1 yRR F aimdl @ SR wv gEE ®)
a=0.01 1 J91 FIfTT| 939 99 % 3fd § Y

T HE H IR FERA ¢
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15 ¥ it TEfe ¥ 3 Y e giaey g
S ®1 frefafea v gfaeem g’ ww 2R
T it WS i w e TR

()’ faw wuag gfoTmT

(i) TIT FHIS Saaaa

Feall 1 0 H 50 Tod TS 3R 50 F& Iea B |

T R ¥ i & e <) e Agesdl S

A & 1w A, B, C frafafaa w9 § wftenfya
g: |

A =T o9 T &, B=TWA T T
C=2ri Scall # 9 AT A & @S § AT A B
TEl €1 9T fF A, B3R C @dd € a1 74 |
P (ANC), P (BNC) 3R P (AN B) IR&fea
HifTT

800 SHTY aTelt QUi &l dF i o fasfaa
o T ¥ TF ST iR @ "iem ot A9
fgme: .

TR N[ 40 ark a1 g5

1| 200 6
2 | 300 8
31300 12

I9Yw Tl H §120 MY F WlHd AGFoH
yfaest foran s 81 () ST fraae (i)
Tead faaa & way # i wli & o ufaey
s fruifia wifse ) AT el § wR afaes
e Hi i €, T Fifsa)
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(c)

T 9 TR A H 900 Thelt =1 % 20% FgFeas
gfvest # gf¥ v e T T IS W B A
1600 THelt Il & 15% IgFeo® faey § It
Y R ¥ WY wiC fH 5% Hedea & W
QAT STl o S e W ® |

EERCL U (consignment) ¥ 700 IHTFAT I
Trgfese wiaey g & fo 200 gemal arfore
gt dwo H g swEa &% ogua & fag
95% forvaeadr Siata I it |

e 1 SN § 491 &t Wiawa10.8 ¥ 1 A &
Tere ¥ A9 3R SUF U= Bt Wit 0.72
B sHH T Wifaskar § fo et ugs T wele
e ST T AT |

7. frafafga 4 @ 9 9 91 99 0 393 §2 oA
I & HRU FaRY |

()
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(©)

(d)

©
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yfaes TR gafie g5 =1 sEfhad STEdE

B

TR 1 Ffe iR wefenar wR § HE fat 7& B

Z T 3R ¢-qder I qsft Ir) I § 5=
AR JEO J1d A1

fraao = ufteeun &t S &0 F1 EE
frequ 3

qHe T8 faate §— o 3iRedg & 9%
& AT 4IBA 0.5 2 |
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F9 T e & 987 W 31 T L Hahd |

Al X2 =" F—9H
Zyops=196 | P(x3>122) | Wdwa &F0.01
TR
ZO.OS =1.645 =0.9955 F2’12.= 6.93
Zp1=0.004 | P(x5>5.1) F)14=6.51
Zg09=0.0359 | =0.830 Fp,=99.4
P(x2>134) | Fyy,=194
=0.995
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