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

1. (a) Find the area bounded by the curve and the x - axis from x = 7.47 to x = 7.52 from

the following table, using the trapezoidal rule.

x 7.47 7.48 7.49 7.50 7.51 7.52

f(x) 1.93 1.95 1.98 2.01 2.03 2.06

(b) Rachi is taking two toys along on her holiday vacation. With probability 0.5, she

will like the first toy; with probability 0.4, she will like the second toy and with

probability 0.3 she will like both toys. What is the probability that she does not

like any toy ?

(c) If X is uniformly distributed over (0, 10), calculate the probability that

(i) X < 3 (ii) X > 7 (iii) 1 < X < 6

(d) If a probability of a defective bolt is  0.1, find (i) the mean (ii) the standard deviation

for the distribution bolts in a total of 400.

(e) An instructor has 50 exams that will be graded in sequence. The times 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.

(f) A random variable X has the following probability distribution :

X 0 1 2 3 4 5 6 7

P(X=x) a 4a 3a 7a 8a 10a 6a 9a

Find the value of a.  Also find P(x<3).

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.

Sl. No.
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(g) The following data gives pressure and volume of super-heated stem

V 2 4 6 8 10

P 105 42.7 25.3 16.7 13

Find the rate of change of pressure with respect to volume when V=8. (7x4)

2. (a) Solve the following system of linear equations

2x−15y+6z=72

−x+6y−27z=85

54x+y+z=110

using Gauss-Seidel method, correct up to four decimal places.

(b) The following values of the function f (x) are given as f (1) = 4, f (2) = 5, f (7) = 5,

 f (8) = 4. Find the value of f (6) and also the value of x for which f (x) is maximum

or minimum.

3. (a) A businessman goes to hotels X, Y, Z for 20%, 50%, 30% of the time respectively.

It is known that 5%, 4%, 8% of the rooms in X, Y, Z hotels have faulty plumbing’s.

What is the probability that the businessman’s room having faulty plumbing is

assigned to Hotel Z ?

(b) Obtain the moment generating function of the random variable x having

probability distribution
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4. (a) A car-hire firm has two cars, which it hires out day by day.  The number of

demands for a car on each day is distributed as a Poisson distribution with a

mean of 1.5. Calculate the proportion of days on which (i) neither car is used and

(ii) the proportion of days on which some demand is refused.

(b) Calculate the coefficient of correlation between x and y series from the following

data :

( ) ( ) ( ) ( )∑ ∑ ∑      − = − = − − =
22

136,  138,  122x x y y x x y y

(c) It is known that screws produced by a certain company will be defective with

probability 0.01, independently of each other. The company sells the screws in

packages of 10 and offers a money-back guarantee that at most 1 of the 10 screws

is defective.  What proportion of packages sold must the company replace ?

5. (a) By the method of least squares, fit a parabola to the following data :

X 1 2 3 4 5

Y 5 12 26 60 97

Also, estimate Y at X=6.

(b) The mean height obtained from a random sample of size 100 is 64 inches. The

standard deviation of the distribution of height of the population is known to be

3 inches. Test the statement that the mean height of the population is 67 inches at

5% level of significance. Also set up 99% limits of the mean heights of the

population.

6. (a) What is the least size of a sample that is appropriated to conclude that a

correlation coefficient of 0.32 is significantly greater than 0 and 0.05 level ?

(b) The life of army shoes is normally distributed with mean 8 months and standard

deviation 2 months. If 5000 pairs are issued how many pairs would be expected

to need replacement after 12 months ?

(c) Using Bisection method, find the real root of the equation cosx−xex=0 in five

steps. (6+6+6)

(9+9)

(8+5+5)
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7. (a) The probability density function of a continuous random variable X is 
−� �

=  

1
( ) e

2
xf x

find the continuous distribution function F(x).

(b) To test the effectiveness of inoculation against cholera, the following table was

obtained :

Attacked Not attacked Total

Inoculated 30 160 190

Not inoculated 140 460 600

Total 170 620 790

(The figures represent the number of persons)

Use chi-square test to defend or refute the statement.  The inoculated prevents

attack from cholera.
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(10+8)
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