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Note : Question no... 7 is compulsory. Attempt any four 
questions from questions no. 1 to 6. Use of 
calculators is not allowed. For solving some 
questions, you may use the values given at the end 
of the question paper. 

1. (a) Form the 'less than' and 'more than' 
cumulative frequency distribution for the 
following data. Draw the ogive curves for both. 

• 
Minutes Frequency 

<2 30 

2 — 3 40 

4 — 5 40 

6 — 7 .90 

8 — 9 70 

10 —11 50 

12 — 13 50 

14 -15 30 
Also, estimate median from the graph. 	5 
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(b) From a class of 14 boys and 6 girls, 
4 students are selected at random. Find the 
probability that 

(i) 2 boys and 2 girls are selected, 

(ii) 4 girls are selected. 

(c) The sick leave time used by employees of a 
company in a month is roughly normally 

distributed with mean 1000 hours and 
standard deviation 100 hours. How much 

sick leave time should the company expect 

while planning for next month, if it is to be 
exceeded with a probability of only 10% ? 2 

[You may like to use the table given at the 

end of the question paper] 

2. (a) Draw all the possible samples of size 2 

without replacement from the population 
81, 85, 80, 90, 94, 98. Find the sample 

variance S2 = 1  E(x. -T02 . Check if S2 
 n — 1 	1  

is an unbiased estimator of 2. 

(b) If the resistance X of certain wires in 
electrical networks is normal with mean 

0.01 ohm and standard deviation 0.001 ohm, 
how many of 1000 wires will have resistance 
(i) between 0.009 and 0.011 ohm, and (ii) less 
than 0.01 ohm ? 4 

[You may like to use the values given at the 
end of the question paper] 
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3. (a) The number of boxes of 10,000 pencils each, 
sold by a shop is given below : 

Year 1991 . 1992 1993 1994 1995 

No. of boxes 18 20 21 25 26 

Find the best linear regression equation of Y 

on X where the number of boxes is the 

dependent variable y and years, the 

independent variable x. Also estimate the 

number of boxes that the shop sold in the 
years 1990 and 1996. 

(b) A sample of size 9 is drawn from a normal 

population. The sample mean was found to 

be 75 and the standard deviation 8.4. Find a 

90% confidence interval for the mean. 

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

(c) A sample of size 4 is to be selected using 

linear systematic sampling from a 
population of 12 households by taking k = 3. 

List all the possible samples. 	 2 
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4. (a) Find the moving averages of length 4 for the 

following data : 	 3 

Year 
Expense 

(in thousand T) 

1992 87 

1993 106 

1994 86 

1995 125 

1996 85 

1997 110 

1998 83 

1999 127 

2000 84 

2001 105 

2002 87 

2003 128 

2004 88 

2005 104 

2006 88 

2007 124 
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(b) What are the null hypotheses and 
alternative hypotheses in the following 
situations ? 

(i) A new teaching method is tested to see 
if it is better than the existing method. 

(ii) A defendant is tried in a court. A 
defendant is assumed to be innocent 
until proven guilty. 

(iii) An experiment is conducted to see the 
effect (if any) of sun-spots on the 
economic cycle. 

(c) The diameter of four parts is recorded every 
hour by a quality control inspector. The 
results are given below : 

Sample No. 
Time 

1 2 3 4 

gam 1 4 5 2 

10 am 2 3 

11 am 1 7 3 5 

12 noon 1 5 

Draw the control chart for mean diameter 
and range. Are the measurements within 
control limits ? 

[You may like to use the values given at the 
end of the question paper] 
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5. (a) A research organisation wants to test and 
compare the lifetimes of four brands, A, B, C 
and D, of electric bulbs. The lifetimes 
regarding three samples of each brand 
measured in hundreds of hours is given 
below : 

A B C D 

20 25 24 23 

19 23 20 20 

21 21 22 20 

At 95% level of significance, test whether the 
mean lifetimes of the four brands of electric 
bulbs are equal. 6 

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

(b) Twenty people were attacked by a disease 
and only 18 survived. Test the hypothesis 
that the survival rate, if attacked by this 
disease, is 85% against the hypothesis that it 
is more, at 5% level of significance. 4 

[Use large sample test] 

[You may like to use the values given at the 
end of the question paper] 
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6. (a) The demand for a particular spare part in a 
factory on day-to-day basis is given in the 
following table : 

Days No. of Parts 
Demanded 

Monday 1124 

Tuesday 1125 

Wednesday 1110 

Thursday 1120 

Friday 1126 

Saturday 1115 

Test the hypothesis that the number of spare 
parts demanded does not depend on the day 
of the week at 5% level of significance. 

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

(b) A certain stimulus administered to each of 
the 12 patients resulted in the following 
increase of blood pressure : 

5, 2, 8, —1, 3, 0, —2, 1, 5, 0, 4, 6 

Test whether the stimulus will, in general, 
be accompanied by an increase in blood 
pressure at 5% level of significance. 

[You may like to use the values given at the 
end of the question paper] 
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7. Which of the following statements are true and 
which are false ? Justify. 	 10 
(a) For any two events A and B, if P(A fl B) = 0, 

then A and B are independent events. 
(b) Simple random sampling is done by using 

random number tables, where the 
probability of drawing a digit is 0.2. 

(c) A 90% confidence interval is smaller than a 
95% confidence interval. 

(d) Analysis of variance is a technique to test 
the equality of variance in several 
population. 

(e) In a binomial distribution, mean is greater 
than variance. 

Some values of use, if required : 

Normal values t-values 
Constants 
of control 

chart 
F-values x2-values 

P(z > F28) = t7,  0.08 = d9.  . 2.059  F3,  8,  0.08 = 
2 	_ 

X5,0.05  

0.10 F90 - 4.07 11.07 

P(z > -1.28) = t8 0.05 = d3  = 0 
.0  
r 3, 12, 0.05 = 

2 	_ 
X6,0.05  -- 

0.90 1.86 3.49 - 12.6 
2 _ 

P(0 < z < 1.28) = t9, 0.05 = c14 = 2.28 F3, 4, 0.05 = x7,0.05 - 
0.40 1.83 - 6.59 141 

P(0 < z < 1) = t11, 0.05 = 
0.3413 1.80 

P(z > 1.645) = t12, 0.05 = 
0.05 F78 

t13, 0.05 = 
1.77 
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