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NOTE :

1. Answer question 1 and any FOUR questions from 2 to 7.

2. Parts of the same question should be answered together and in the same sequence.

3. Probability Tables are allowed.

4. Only Non-programmable and Non-storage type Scientific Calculator is allowed.

Total Time : 3 Hours Total Marks : 100

B2.1-R5 : COMPUTER BASED STATISTICAL AND NUMERICAL METHODS

1. (a) A machine produces an average of 500 items during the first week of the month
and on average of 400 items during the last week of the month, the probability
for these being 0.68 and 0.32 respectively. Determine the expected value of the
production.

(b) A dice is tossed 960 times and it falls with 5 upwards 184 times.  Is the dice
unbiased at a level of significant of 0.01 ?

(c) Fit a parabolic relationship of y on x from  the following data :

x 1 2 3 4

y 1.7 1.8 2.3 3.2

(d) A river is 80 metres wide. The depth 'y' in metres at a distance x metres from one
bank is given by the following table. Calculate the area of cross section of the
river using Trapezoidal rule.

x 0 10 20 30 40 50 60 70 80

y 0 4 7 9 12 15 14 8 7

(e) If the variance of a Poisson variate is 3, find the probability that (i) X = 0 (ii) 0 < X
≤ 3, 0 ≤ X ≤ 3  (iii) 1 ≤ X < 4, 1 ≤ X ≤ 4.

(f) Use the Gauss elimination method to solve the equations :

1
2   3   6,      

2
x y x y+ = − = .

(g) A bag contains 2 white and 3 red balls, and a bag B contains 4 white and 5 red
balls. One ball is drawn at random from one of the bags and it is found to be red.
Find the probability that red ball is drawn from the bag B.

2. (a) An instructor has 50 exams that will be graded in sequence. The time required to
grade the 50 exams are independent, with a common distribution that has mean
20 minutes and standard deviation 4 minutes. Approximate the probability that
the instructor will grade at least 25 of the exams in the first 450 minutes of work.

(b) A tyre company claims that the lives of tyres have mean 42000 km with standard
deviation of 4000 km. A change in the production process is believed to result in
better product. A test Sample of 81 new tyres has a mean life of 42500 km. Test at
5% level of significant that new product is significant better than the old one.

(c) The following data represents rainfall (x) and yield of paddy per hectare (y) in a
particular area. Find the linear regression of x on y.

x 113 102 95 120 140 130 125

y 1.8 1.5 1.3 1.9 1.1 2.0 1.7

Sl. No.Sl. No.

(7x4)

(6+6+6)
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3. (a) From the below, for what value of x, y is minimum ?  Also find this value of y.

x 3 4 5 6 7 8

y 0.205 0.240 0.259 0.262 0.250 0.224

(b) Using Gauss Seidel method, solve the following system of linear equations :

3x−0.1y−0.2z=7.85

0.1x+7y−0.3z=−19.3

0.3x−0.2y+10z=71.4

(c) The joint pdf of a bivariate random variable (X,Y) is given by

( )
(a   b )  > 0,  > 0ke

 ,     
otherwise0

x y

XY

x y
f x y





− +

=

where a and b are positive constant and k is constant.

(i) Determine the value of k.

(ii) Are X and Y independent ?

4. (a) The length of time (in minutes) that a certain lady speaks on the telephone is
found to be a random phenomenon, with a probability function specified by the
function.

( )


 ≥



−

=

 
5Ae   0  

0, otherwise

x

xf x

(i) Find the value of A that makes f (x) a probability density function.

(ii) What is the probability that the number of minutes that she will take over
the phone is more than 10 minutes ?

(b) The coefficient of correlation between two variables X and Y is 0.48.  The covariance
is 36. The variance of X is 16. Find the standard deviation of Y.

(c) The incidence of an occupations disease in an industry is such that the workers
have a 20% chance of suffering from it.  What is the probability that out of 6
workers chosen at random, four or more will suffer from the disease ?

5. (a) Find the real root of xlog
10
 x−1.2=0 correct up to three decimal places, using

Newton-Raphson method.

(b) Derive the series 
 
  
 

+
= + + +⋅ ⋅ ⋅ ⋅ ⋅

−

3 5

e

1  
log   2          

1  3 5

x x x

x

x

 and use it to compute

the value of log
e
(1.2), correct to seven decimal places.

(c) Assume that the mean height of Indian soldiers is 68.22 inches with a variance of
10.8 inches. How many soldiers in a regiment of 1000 would you expect to be
over 6 feet tall ?

(6+6+6)

(8+4+6)

(7+6+5)
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6. (a) Evaluate the integral  ( )
3

6 2 2

2
 1  x∫
−

+  dx by Simpson's 
1

3
 rule with taking

6 sub-intervals, correct up to four decimal places.

(b) Use bisection method to find a real root between 0 and 1 of the equation e−x−x=0,

correct up to three decimal places.

(c) 200 digits were chosen at random from a set of tables. The frequency of the digits

is shown below :

Digits 0 1 2 3 4 5 6 7 8 9

Frequency 18 19 23 21 16 25 22 20 21 15

Use the chi square test access the correctness of the hypothesis that the digits

were distributed in equal number in the form which these were chosen.

7. (a) One line of specialty tires has a wear-out life that can be modelled using Normal

distribution with a mean of 25,000 km and a standard deviation of 2,000 km.

Determine the percentage of tires that can be expected to wear out within ± 2,000

km of the average (i.e., between 23,000 km and 27,000 km).

(b) If the probability that individual suffers a bad reaction from a certain injection is

0.001, determine the probability that out of 2000 individuals.

(i) exactly 3

(ii) more than 2 individuals

(iii) more than 1 individuals

(c) Find the positive solution of x−2sinx=0, correct up to three decimal places

starting from x
0
=2 and x

1
=1.9.

(6+6+6)

(6+6+6)
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SPACE FOR ROUGH WORK




