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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. Only Non-Programmable and Non-Storage type Scientific Calculator allowed.

Time : 3 Hours Total Marks : 100

B4.1-R4 : COMPUTER BASED STATISTICAL AND NUMERICAL METHODS

1. (a) The error in the measurement of the area of a circle is not allowed to exceed 0.1%.
How accurately should the diameter be measured ?

(b) The root of any equation lying in the interval [0, 1], if the permissible error is
∈=10−2, then how many iterations are required to obtain the required root using
bisection method ?

(c) Prove that (1+∆)(1−∇) ≡ 1, where ∆ and ∇ are forward and backward difference
operators respectively.

(d) A box contains 6 red, 4 white and 5 black balls.  A person draws 4 balls from the
box at random.  Find the probability that among the balls drawn there is at least
one ball of each colour.

(e) A coin is tossed until a head appears.  What is the expectation of the number of
tosses required ?

(f) Subway trains on a certain line run every half hour between mid-night and six in
the morning.  What is the probability that a man entering the station at a random
time during this period will have to wait at least 20 minutes ?  Assume that man
arrives on time and waiting time (in minutes) for the next train is distributed
uniformly.

(g) A soft-drink machine at a steak house is regulated so that the amount of drink
dispensed is approximately normally distributed with a mean of 200 milliliters
and a standard deviation of 15 milliliters.  The machine is checked periodically by

taking a sample of 9 drinks and computing the average content.  If x  falls in the

interval 191 < x  < 209, the machine is thought to be operating satisfactorily;
otherwise, we conclude that p≠200 milliliters.  Find the probability of committing
a type I error (means rejecting the null hypothesis when it’s actually true) when
p=200 milliliters.
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2. (a) The total value in a bank account after some periodic deposits is given by the

following formula :

nD
  [(1 ) 1]

r
V r= +  − 

Here, V is the final money value in the account, D is the amount deposited
periodically and r is the per period interest rate for N periods. A customer wants
to have Rs. 13,000 as the final amount in the account after two years and can
only pay Rs. 500 monthly to achieve this target. Assume that the interest is
compounded monthly, find the annual interest rate (in percent).   Use
Newton-Raphson method (four iterations with four decimal point representation)
for the calculation with initial guess as 0.05.

(b) The function y=f(x) is given at the points (7, 3), (8, 1), (9, 1) and (10, 9).  Find the
value of y for x=9.5 using Lagrange’s interpolation formula.

3. (a) Use Simpson’s 1/3 rule to evaluate 
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 correct upto 3 decimal

places using 11 (eleven) node points.

(b) State the condition of convergence of Gauss-Siedel iterative method.  Solve the

following system of equations (three iterations with four decimal point

representation) using Gauss-Siedel method.

10x+y+2z=44

2x+10y+z=51

x+2y+10z=61

4. (a) A construction company employs two Sales Engineers.  Engineer 1 does the work

of estimating cost for 70% of jobs bid by the company.  Engineer 2 does the work

for 30% of jobs bid by the company.  It is known that the error rate for Engineer

1 is such that 0.02 is the probability of an error when he does the work, where as

the prohability of an error in the work of Engineer 2 is 0.04.  Suppose a bid

arrives and an error occurs in estimating cost.  Which Engineer would you guess

did the work ?  Explain and show all work

(b) A man with n keys wants to open his door and tries the keys independently and

at random.  Find the mean and variance of the number of trials required to open

the door, if unsuccessful keys are not eliminated from further selection.
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5. (a) The joint probability density function of two random variables X and Y is given

by
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(i) Find the marginal densities of X and Y.

(ii) Check the statistical independence of random variables using concept of
density function.

(b) A manufacturer of Christmas tree light bulbs knows that 2% of its bulbs are
defective. Assuming independence, calculate the probability that a box of 100 of
these bulbs contains at most 3 defective bulbs, using Binomial distribution and
Poisson distribution. Is there any difference between their results ?

6. (a) The heights of a random sample of 50 college students showed a mean of 174.5
centimeters and a standard deviation of 6.9 centimeters.

(i) Construct a 96% confidence interval for the mean height of all college
students.

(ii) What can we assert with 96% confidence about the possible error if we
estimate the mean height of all college students to be 174.5 centimeter ?

(b) Consider a Poisson distribution with probability mass function 
e
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distribution. What is the maximum likelihood estimate of µ.

7. (a) To find out whether a new serum will arrest leukemia, 9 mice,  all with an
advanced stage of the disease, are selected. Five mice receive the treatment and 4
do not. Survival times, in years, from the time the experiment commenced are as
follows

Treatment 2.1 5.3 1.4 4.6 0.9

No Treatment 1.9 0.5 2.8 3.1  -----

At the 0.05 level of significance, can the serum be said to be effective ? Use
P-value and rejection region method to give your conclusion about the same and
assume the two populations to be normally distributed with equal variances.

(b) For 10 randomly selected observations, the following data were recorded:

Observation No. 1 2 3 4 5 6 7 8 9 10

Overtime hrs (X) 1 1 2 2 3 3 4 5 6 7

Additional Units (Y) 2 7 7 10 8 12 10 14 11 14

Determine the coefficient of regression and regression equation using the
non-linear form :

Y=a+b
1
X+b
2
X2
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SPACE FOR ROUGH WORK




