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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.

Find the conditional probabilities
P(B/A) and P(B/Ac)
Show	 that	 P(B) = P(B/ A).
P(A) + P(B/Ac) P(Ac) = 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 3
Super Perot 4 1 2

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

What is your estimate for the error variance ?

(iii) 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.)

10

AST-1	 2



3.	 (a) 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

Draw the graph and comment

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).

(b) 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).

Is the distribution of X continuous ?

Obtain the probability density
function of X.

(iii) What is the 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 	 4
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.

Sample No 1 2 3 4 5 6 7 8 9 10

x —1 —3 1 —3 7 0 4 —2 4 1

R 5 12 10 6 6 6 9 10 13 6

Sample No 11 12 13 14 15 16 17 18 19 20

1 —2 4 —2 —1 —3 —1 1 —1 0 0

R 6 25 16 9 4 6 17 11 9 6

Scrutinize the data (without drawing
charts) and check if there are any
incressing or decreasing trends in
process average.
Assuming that there are no systematic
patterns in the process, compute the
control limits for Tc —R charts.

(iii)	 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).

Define stratified samplaing and explain the	 3
basic principle that forms the strata.
Suppose three small towns are under study, 	 3
having population N1 = 60000, N2 = 30000,
N3 = 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
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-
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

5

3
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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	 3
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
1 to 5.

(i)
	

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

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 10

or false. Give brief justification for each case.

(a) 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.
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If an event A implies another event B, then
A contains B.

In a standard normal distribution, the area
under the curve between — oo 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
3 items from a population of 7 items without
replacement is equal to 21.

Some Values for use, if required

(13 -values F -values x 2-values
Statistical
Constants
for n = 5

43 ( —2)=0.023 F 2,9 , = 4.26 -Y 1,0 .05 = 11.07 D3 = 0

CD ( - 2 . 3 2 6 ) =0.01 F 2,10, = 4.10 x 5,0.01 = 15.09 D4 = 2.115

F 39F 3,9,= 3.86 x 6,0.05,0.05 = 12.59 A2 = 0.577

F 3,10, = 3.71 4,0.01 =16.81

- o 0 o -
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