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KLS Vishwanathrao Deshpande Institute of Technology, Haliyal

MODEL QUESTION PAPER -2

Complex Analysis, Probability & Statistical Methods [18MAT41]

Module -1

a) Show that w = f(z) = z + eZ is analytic and hence find i—j.
b) Derive Cauchy-Reimann equation in cartesian form.
¢) Find the analytic function f(z) = u + iv given u — v = e*(cosy — siny)

OR

du dv a

a) If u and v are harmonic functions, show that (5 = —) + (—u + g—;) is analytic.

ax ax

b) 1f £(2) is analytic, show that [(%/;,2) +(7%/5,.2)| IF @ = 4IF )2

2
¢) Determine the analytic function f (z) whose imaginary part is (r — RT) sinf,
r # 0. Hence, find the real part f(z).

Module — 2
a) State and prove Cauchy’s theorem.
b) Discuss the transformationw = z2.

¢) Find the bilinear transformation which maps the points z = —1,0, 1 into the
points w = 0, i, 3{ respectively.

OR
a) Verify Cauchy’s theorem for f(z) = ze™? over the unit circle with origin as the
center.
b) Evaluate fc (zzﬂ)zmdz where C is the circle C: |z]| = 2.

¢) Evaluate fc |z|>dz where C is a square with the vertices (0.0), (1,0), (1,1), (0,1).
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Module — 3
5. a) A random variable has the following probability function for various values of
X
X -3 | -2 -1 0 1 2 3
P(X) k 2k 3k 4k 3k 2k k

Find the value of k, mean and variance.
b) After the appointment of a new sales manager, the sales in a two-wheeler showroom

is exponentially distributed with mean 4. If two days are selected at random, whatis  (6)
the probability that (i) on both days the sales is over 5 units, (ii) the sales is over 5
units on atleast one of the two days.

¢) In a test on electric bulbs, it was found that the life time of a particular brand was @)
distributed normally with an average life of 2000 hours and SD of 60 hours. If a
firm purchases 2500 bulbs find the number of bulbs that are likely to last for
i) more than 2100 hours ii) less than 1950 hours iii) between 1900 to 2100 hours

OR

6. a) The probability density function of a random variable X(= x) is
6)
kx, 0<x<5 (
f) = {

0, elsewhere
Evaluate the value of k and find P(1 < x < 3) and (iii) P(x < 3).

b) While forming 36-digit binary numbers a malfunctioning digital computer has
found to form a digit incorrectly about 1 times in 1000. Assuming the errors in ~ (7)
forming different digits are independent, find the probability of having (i) zero
(11) more than one (iii) less than five incorrect digits in a given 36-digit number.

c) The weekly wages of 1000 workers in an electric company are normally
distributed with mean of Rs. 700 and standard deviation of Rs. 50. Estimate the N
number of workers whose weekly wages will be (i) between Rs. 700 and Rs. 720
(ii) more than Rs. 750.

Module — 4
7. a) An experiment on lifetime (t) of cutting tool at different cutting speeds v units are given
Speed (v) 350 [400 [500 [600 (6)
Lifetime (t) 61 26 7 2.6

Fit a relation of the form v = at?.
b) Fit a best fitting parabola in the form y = ax? + bx + ¢ for the following data
y |1 15 |2 25 |3 |35 |4 (7
X 1.1 |13 1.6 |2 27 |34 |41
¢) Ten competitors in music contestant are ranked by 3 judges A, B, C in the following
order. Use the rank correlation coefficient to decide which pair of judges have the (7)
most approach to common taste of music.
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A 1 6 5 10 3 2 4 9 T 3
10 1
C 6 4 g 8 1 2 3 10 5 7

ve]
(98]
n
00
N
<
(%)
=)}
o

OR

a) 8x — 10y + 66 =0 , 40x — 18y = 214 are the two regression lines. Find the
mean of x’s, ¥’s and the correlation coefficient. Find o, if a, = 3. (6)
b) Find the equation of the best fitting straight line for the following data and hence

estimate the value of the dependent variable corresponding to the value 30 of the N
independent variable

X 5 10 15 20 2Z5
y 16 19 23 26 30
¢) Obtain the lines of regression and hence find the coefficient of correlation for the
data )
X 1 3 4 2 5 8 9 10 13 15
y 8 6 10 8 12 16 16 10 a2 32
Module - §

a) The manufacturer of a certain medicine claimed that it was 90% effective in ~ (6)
relieving an allergy for a period of 8 hours. In a sample of 200 persons who
had the allergy, the medicine provided relief for 160 persons. Determine
whether the manufacturer’s claim is legitimate at 0.01 level of significance.

b) A joint probability distribution is given by the following table
Determine (i) Marginal distributions of X and Y (ii) COV (X, ¥) (c) correlation  (7)

of XandY.
Y 3 4 5
2 1/6 1/6 1/6
5 1/12 1/12 1/12
7 1/12 1/12 1/12

¢) It has been found from experience that the mean breaking strength of a
particular brand of thread is 275.6 gms with standard deviation of 39.7 gms.  (7)
Recently a sample of 36 pieces of thread showed a mean breaking strength of
253.2 gms. Can one conclude at a significance level of (a) 0.05 (b) 0.01 that
the thread has become inferior?

OR
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10. a) Acoinistossed 1000 times and head turns up 540 times. Decide on the hypothesis
that the coin is unbiased.

b) A sample of 100 tyres is taken from a lot. The mean life of tyres is found to be
39350 kilometers with a standard deviation of 3260.Can it be considered as atrue  (7)
random sample from a population with mean life of 40,000 kms. Use 0.05 level of
significance. Establish 99% confidence limits with in which the mean life of tyres

(Given that Zp05=1.96, Zo.01 = 2.58)

c) Fit a Poisson’s distribution to the following data and test the goodness of fit at 5%

expected to lie.

level of significance, given that y? = 7.815 for3d.f

No. of heads

0 |1 2 3

4

Frequency

5 129 (36 |25

5

***********END***********
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