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PART-A

Answer any five questions. Each question carries 7 marks.
1. a. Find the cubic polynomial which takes the following value.
X 0 1 2 3
f(x) 1 2 1 10
Hence or otherwise evaluate f(4)
b. The derivative of a function f(x) at a particular value of x can be approximately calculated by

f'(x)= .
For f(x) = 7e%>* and h = 0.3, find the relative true error at x = 2. (4+3)
2. Find the maximum and minimum value of y from the following data.
X -2 -1 0 1 2 3 4
y 2 -0.25 0 -0.25 2 15.75 56

3. The open loop response, that is, the speed of the motor to a voltage input of 20 V, assuming a
system without damping is

dw
20 = (O.OZ)E + (0.06)w

If the initial speed is zero (w(0)=0), and using Euler's method, what is the speed at t = 0.8 s?
Assume a step size of h = 0.4 s. find also the exact solution and the relative true error.

4. a. Find the Fourier transform of the one-sided exponential function.
0, t<o0
f(t)_{e—at, t>0
Where a is a positive constant. Also, sketch the function in the time domain.
b. If u(t) is used to denote the Heaviside unit step function:
0, t<o0
u(t) = {1, t>0
Then we can write the function £(t) given in question 4a. as f(t) = e~ %t u(t).
Write down the Fourier transform of

(i) e~tu(t) (ii) e3t u(t) (iii) ez u(t) (5+2)
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5. Calculate the coefficient of correlation for the ages of husbands and their respective wives
using the assumed mean method with the data given below. Also, interpret your result.

Age of 23 27 28 29 39 31 33 35 36 39
husbands

Age of 18 22 23 24 25 26 28 29 30 32
wives

6. A factory has two machines A and B. Records show that machine A produced 60 % of the items
of output and machine B produced 40% of the items. Further, 2% of the items produced by
machine A were defective and 1% produced by machine B were defective. All the items are put
into one stockpile and then one item is chosen at random from this and is found to be defective.
Use Bayes Theorem to find the probability that it was produced by machine B.

7. A random variable X has to follow the probability function as shown below

X 0 1 2 3 4 5 6 7
P(X) 0 k 2k 2k 3k k? 2k? 7k?+k
(1) Find the value of the k
(i) Evaluate P(X < 6),P(X = 6)
(iii) P(0<X<5)

PART B

Answer any three questions. Each question carries 5 marks. 3x5=15

XZ

8. Show that e ? is self-reciprocal under the Fourier cosine transform.
9. Evaluate f03(2x — x2)dx, taking 6 intervals by (i) Trapezoidal rule and (ii) Simpson’s % rule. Also,

calculate the true value and relative true error.
10. A dice is tossed thrice. In each throw, getting 1 or 6 would be considered as success. Find
the mean and variance of the number of successes.
11. (a) An incomplete frequency distribution is given below:
Variable 10-20 20-30 30-40 40-50 50-60 60-70 70-80
Frequency | 12 30 ? 65 ? 25 18

Given that the total frequency is 229 and median is 46, find the missing frequencies.

(b) A problem in mechanics is given to three students A, B and C whose chances of solving it are

1/2, 1/3 and 1/4 respectively. What is the probability that the problem will be solved. (3+2)
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