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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.

Time : 3 Hours Total Marks : 100

B4.1-R4 : COMPUTER BASED NUMERICAL AND STATISTICAL

TECHNIQUES

1. (a) The discharge Q over a notch for head H is calculated by the formula Q=kH5/2,

where k is a given constant. If the head is 75 cm and an error of 0.15 cm is possible

in its measurement, estimate the percentage error in computing the discharge.

(b) The equation sinx=5x−2 can be put as x=sin−1 (5x−2) and also as

( )
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5

x x= +  suggesting two iterative procedures for its solution. Which of

these, if any would succeed and which would fall to give root in the neighbourhood

of 0.5, give reason.

(c) A card is drawn from a pack of 52 cards. Find the probability of getting a king or

a heart or a red card.

(d) Suppose that two-dimensional continuous random variable (X, Y) has joint p.d.f

given by :
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Find P(X+Y < 1) and P(X < 1 ? Y < 2).

(e) If X is a random variable follows binomial distribution as, X ~ B (n, p).  Show

that :
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(f) In a partially destroyed laboratory, following record of an analysis of correlation

data is available: Var (X)=9 and Regression equations : 8X−10Y+66=0,

40X−18Y=214. What are the correlation coefficient between random variable X

and Y, and the standard deviation of Y.

(g) Suppose that an allergist wishes to test the hypothesis that at least 30% of the

public is allergic to some cheese products. Explain how the allergist could commit

(i) a type I error (ii) a type II error.

Sl. No.Sl. No.

[7x4]
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2. (a) The function f(x)=tan−1x can be expanded as
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 .  Find n such that the series

determines  tan−1(1) correct to eight significant digits.

(b)  Prove that 
∆ ∇

∆ ∇
∇ ∆

+ =  −   , where ∆ and L  are forward and backward

difference operators respectively.

(c) Find an iterative formula using Newton-Raphson method to find N , where N

is a positive number and hence, find 12  correct to four decimal places.

[5+5+8]

3. (a) Solve the following linear system of equations using Gauss elimination method

x+y+z=3 ; x+2y+2z=5 ; 3x+4y+4z=11

(b) Let P4(x) denotes the interpolant of f(x) on the set of points

(−1, 0), (1, k), (2, 3), (3, 2) and (4, 0). If the coefficient of x4 in P4(x) is −1, then
find the value of k.

[9+9]

4. (a) A river is 80 meter wide. The depth 'y' of the river at a distance  'x' from one bank
is given by the following table:

x 0 10 20 30 40 50 60 70 80

y 0 4 7 9 12 15 14 8 3

Use Simpson's 1/3rd rule to find the approximate area of cross section of the
river.

(b) Assume that the normal heart-rate in healthy individuals is normally distributed
with an average 70 beats/minute with a standard deviation of 10 beats/minute.
Out of 500 such healthy individuals, calculate the number of individuals whose
hearts will beat at the rate

(i) Over 88 beats/minute

(ii) Below 63 beats/minute

(iii) What is the heart-rate (to the nearest integer) beyond which 15% of the
individuals fall ?

[9+9]

5. (a) The diameter of an electric cable, say X, is assumed to be a continuous random
variable with pdf :

                                              f(x)=6x (1−x), 0 ≤ x ≤ 1

(i) Check that f(x) is probability density function, and

(ii) Determine a number b such that P(X < b)=P(X > b).

(b) In random sampling from normal population (µ, σ2), find the maximum likelihood
estimators for

(i) µ when σ2 is known,

(ii) σ2 when µ is known. [9+9]
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6. (a) Suppose that the four inspectors at a film factory are supposed to stamp the

expiration date on each package of film at the end of the assembly line.

John, who stamps 20% of the packages, fails to stamp the expiration date

once in every 200 packages: Tom, who stamps 60% of the packages, fails to

stamp the expiration date once in every 100 packages; Jeff, who stamps 15%

of the packages, fails to stamp the expiration date once in every 90 packages;

and Pat, who stamps 5% of the packages, fails to stamp the expiration date

once in every 200 packages. If a customer complains that her package of

film does not show the expiration date, what is the probability that it was

inspected by John ?
(b) In a study between amount of rainfall (X) and the quantity of air pollution

removed (Y) the following data were collected

Daily rainfall in 0.01 cm 4.3 4.5 5.9 5.6 6.1 5.2 3.8 2.1

Pollution removed  

(mg/m^3 )
12.6 12.1 11.6 11.8 11.4 11.8 13.2 14.1

Find the regression line of Y on X.

[9+9]

7. (a) A random sample of 90 adults is classified according to gender and the number

of hours of television watched during a week:

Male Female

Over 25 hours 15 29

Under 25 hours 27 19

     Gender

Use a 0.01 level of significance and test the hypothesis that the time spent watching

television is independent of whether the viewer is male or female.

(b) Let X denote the number of times a certain numerical control machine will

malfunction: 1, 2 or 3 times on any given day. Let Y denote the number of times

a technician is called on an emergency call. Their joint probability distribution is

given as

      X

Y

1 0.05 0.05 0.10

3 0.05 0.10 0.35

5 0.00 0.20 0.10

1 2 3

Find the covariance of random variables X and Y.
[9+9]
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SPACE FOR ROUGH WORK




