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NOTE :

1. Answer question 1 and any FOUR from questions 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

B41-R4 : COMPUTER BASED NUMERICAL AND STATISTICAL  TECHNIQUES

1. (a) Three approximate values of the number 
1

3
 are given as 0.30, 0.33 and 0.34.

Which of these values is the best approximation ?

(b) Four letters of the word “THURSDAY” are arranged in all possible ways. Find
the probability that the word formed “HURT”.

(c) Calculate Var(X) if X represents the outcome when a fair die is rolled.

(d) Use the Gauss elimination method to solve the following equations :

x+4y−z=−5, x+y−6z=−12, 3x−y−z=4

(e) The first three moments of a distribution about the value “2” of the variable are
1, 16 and −40. Show that the mean is 3, variance is 15 and µ

3
=−86.

(f) From the following table, find the value of 
d

d

y

x
 at x=2.03.

x 1.96 1.98 2.00 2.02 2.04

y 0.7825 0.7739 0.7651 0.7563 0.7473

(g) In a Binomial distribution consisting of 5 independent trials, the probability of
1 and 2 successes are 0.4096 and 0.2048 respectively. Find the parameter P of the
distribution.

2. (a) 200 digits were chosen at random from a set of tables. The frequency of the digits
are shown below :

Digits 0 1 2 3 4 5 6 7 8 9

Freq. 18 19 23 21 16 25 22 20 21 15

Use the Chi-square test to access the correctness of the hypothesis that the digits
were distributed in equal number in the tables from which these were chosen.

Sl. No.Sl. No.

(4x7)
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(b) If P is the pull required to fit a load W by means of pulley block, find a linear law
of the form P=mW+c connecting P and W using the following data :

P 12 15 21 25

W 50 70 100 120

Also compute P when  W=150 kg.

3. (a) A total of 48 percent of the women and 37 percent of the men who took a certain
“quit smoking” class remained non-smokers for at least one year after completing
the class. These people then attended a success party at the end of the year.
If 62 percent of the original class was male.

(i) what percentage of those attending the party were women ?

(ii) what percentage of the original class attended the party ?

(b) 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

Using Gauss-Seidel method.

4. (a) The daily consumption of milk in a city, in excess 20000 liters is approximately

distributed as a Gamma variate with parameter 
1

  
10000

λ=  and r=2. The city

has a daily stock of 30000 liters. What is the probability that the stock is insufficient
on a particular day ?

(b) Of three persons the chances that politician, a businessman, or an academician
would be appointed the Vice Chancellor (VC) of a university are 0.5, 0.3, 0.2
respectively. Probabilities that research is promoted by these persons if they are
appointed as VC are 0.3, 0.7, 0.8 respectively.

(i) Determine the probability that research is promoted.

(ii) If research is promoted, what is the probability that VC is an academician.

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

5. (a) Evaluate 2
 
sin

0
e  d
x
x∫

π

 using Simpson’s 
3

8
 rule with n=6.

(b) 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 ?

(c) Use Chebyshev’s inequality to find how many times a fair coin must be tossed in
order that probability that the ratio of the number of heads  to the number of
tosses will the between 0.45 and 0.55 will be at least 0.95.

(9+9)

(10+8)

(6+6+6)

(6+6+6)
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6. (a) For a bivariate data, the mean value of x is 20 and mean value of y is 45. The

regression coefficient of y on x is 4 and that of x on y is 
1

9
. Find :

(i) The coefficient of correlation.

(ii) The standard deviation of x if the standard deviation of y is 12.

(iii) Also write down the equations of regression lines.

(b) A rocket is launched from the ground its acceleration is measured for every
5 seconds is tabulated below.

t 0 5 10 15 20 25 20 35 40

a(t) 40 45.25 48.5 51.25 54.35 59.48 61.5 64.3 68.7

Using Trapezoidal rule and Simpson’s 
1

3
 rule, find the velocity and position of

rocket at t=40 seconds.

(c) A player wins if he gets 5 on a single throw of a dice, he loses if he gets 2 or 4. If
he wins, he gets ` 50, if he loses he gets ` 10 otherwise he has to pay ` 15. Find the
value of the game to the player. Is it favorable ?

7. (a) The area A of a circle of diameter d is given for the following values.

d 80 85 90 95 100

A 5026 5674 6362 7088 7854

Calculate the area of a circle of a diameter of 98 units.

(b) Suppose a book of 585 pages contains 43 typographical errors. If these errors are
randomly distributed throughout the book, what is the probability that 10 pages,
selected at random, will be free from errors ?

(c) Suppose that each child born is equally likely to be a boy or a girl. Consider a
family with exactly three children.

(i) List the eight elements in the sample space whose outcomes are all possible
genders of the three children.

(ii) Write each of the following events as a set and find its probability :

(A) The event that exactly one child is a girl.

(B) The event that at least two children are girls

(C) The event that no child is a girl.

(6+6+6)

(6+6+6)
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SPACE FOR ROUGH WORK
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