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

Time : 3 Hours Total Marks : 100

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

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

(b) The diameter of a component produced on a semi-automatic machine is known

to be distributed normally with a mean of 10 mm and a standard deviation of

0.1 mm.  If we pick up a random sample of size 5, what is the probability that the

same mean will be between 9.95 mm and 10.05 mm ?

(c) Show that the geometric mean of the coefficient of regression is the coefficient of

correlation.

(d) A cubical die was thrown 9,000 times and 1 or 6 was obtained 3120 times. Can

the deviation from expected value lie due to fluctuations of sampling ?

(e) Find the polynomial f (x), which satisfy the following data and hence find the

value of f (1.5).

x 1 2 3 4 5

f (x ) 4 13 34 73 136

(f) N is function of the different measurable quantities u, v, w, x, y and is given by

p q r

s t

u v w
N  

x y
=

find an upper limit to the relative error in the measure of N.

(g) The arithmetic mean of the runs scored by three batsmen Rohit, Mohit and Lohit

in the series are 50, 48 and 12 respectively. The standard deviations of their runs

are 15, 12 and 2 respectively.  Who is the most consistent of the three ?

Sl. No.

(7x4)
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2. (a) Discuss the consistency  of the following system of equations

2x+3y+4z=11, x+5y+7z=15, 3x+11y+13z=25 if consistent, solve them.

(b) A slider in a machine moves along a fixed straight rod. Its distance x cm. along

the rod is given below for various values of the time t seconds.  Find the velocity

of the slider when t=0.1 second.

t 0 0.1 0.2 0.3 0.4 0.5 0.6

x 30.13 31.62 32.87 33.64 33.95 33.81 33.24

3. (a) Employ the method of least squares to fit a parabola y=a+bx+cx2 in the

following data :

x −1 0 0 1

y 2 0 1 2

(b) If there are 3 misprints in a book of 1000 pages find the probability that a given

page will contain (i) no misprint (ii) more than 2 misprints.

4. (a) Using Bisection Method, find a real root of the equation x=cosx correct up to

two decimal figures.

(b) If 8 rooks (castles) are randomly placed on a chess-board, compute the probability

that none of the rooks can capture any of the others.  That is, compute the

probability that no row or column contains more than one rook.

5. (a) The mode of a certain frequency curve y=f (x) is very near x=9 and the value of

the frequency density f(x) for x=8.9, 9.0 and 9.3 are respectively equal to 0.30,

0.35 and 0.25 calculate the approximate value of the mode.

(b) Evaluate 2
2
0

1  0.162 sin  d∫
π

− φ φ  by Simpson's 1/3 rule correct up to two places

of decimal, taking three points.

(c) If X and Y are two independent N(0, 1) random variable and  P=1+X+XY2 and

Q=1+X, find Cov(P,Q).

(10+8)

(9+9)

(6+6+6)

(9+9)
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6. (a) A tray of electronics components contain nine good components and three

defective components.  If two components are selected at random, what is the

expected number of defective components ?

(b) A number of arrivals of customers during any day follows Poisson distribution

with a mean of 5.  What is the probability that the total number of customers on

two days selected at random is less than 2 ?

7. (a) If the number of telephones calls an operator receives between 10.00 pm to 10.10

pm following Poisson distribution with mean 3. The probability that the operator

receives one call during the interval the next day is 0.149.

(b) The mean inside diameter of a sample of 200 washers produced by a machine is

0.502 cm and the standard deviation is 0.005 cm. The purpose for which these

washers are intended allows a maximum tolerance in the diameter of 0.496 to

0.508 cm, otherwise the washers are considered defective. Determine the

percentage of defective washers produced by a machine, assuming the diameters

are normally distributed.

(c) Prove that arithmetic mean of the coefficient of regression is greater than the

coefficient of correlation.

(9+9)

(6+6+6)
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SPACE FOR ROUGH WORK


