KLS’s
Vishwanathrao Deshpande Institute of Technology, Haliyal

MODEL QUESTION PAPER -1I

Department:Mathematics Time: 3 Hours
Semester / Division: IV Sem Date:24-06-2021
Subject with Sub. Code: Complex Analysis ,Probability distribution and statistical methods(18MAT41)

Note: Answer any ONE full question from each part; each full question carries 25 marks.

PART-A
a) | Derive Cauchy-Riemann equations in cartesian form. (6M)
2
b) | Determine analytic function f(z) whose imaginary part (r - kT) sin@,r # 0 & hence find real part of (6M)
f(Z)and Prove that it is harmonic.
2 2
) | If f(z) is analytic ST [ + | If (2)I* = 4If'@)I? (TM)
Ix2 ~ a9y?
OR
a) | Derive Cauchy-Riemann equations in polar form. (6M)
b) | Show thatu = (r + %) cos @ is harmonic .Find its harmonic conjugate and also the corresponding analytic (6M)
function.
2 2
) | I f(z) is regular function of  than S.T Z1f@l) +{% IF@I} =If @1 (7™M)
MODULE 2
a) | Discuss the conformal transformations w = z + % (6M)
®) | Evaluate [, =—dz a)lzl=2n  b)lz|=% c)|z—1|=1 (6M)
¢) | Find the Bilinear Transformation which maps the points z = o,i,0 into W = —1, —i, 1.Also find the fixed |(7M)
point of the transformation.
OR
a) | Evaluate fc Zf: over the following curvesi)c: |z|=3 iijci|lz+2] =1 (6M)
b) Discuss the conformal transformations w = z2 (6M)
C) | Find the bilinear transformation which map the points z= 0, 1, o into the points (T™M)
w =-5, -1, 3 respectively
MODULE 3
3) | Find the constant k such that flx)={Kx%0<x<3} (6M)
0, else where
HPA<x<?2) @Px<1)
b) | In a certain factory tuming out razor blades there is a small probability of 0.002 for any blade to be (6M)
defective. The blades are supplied in a packets of 10. Use Poisson distribution to calculate the approximate
number of packets containing i) no defective ii) one defective iii) two defective blades in a consignment of
10,000 packets
c) | The length of telephone conversation in a booth has been an exponential distribution and found on an (TM)
average to be 5 minutes. Find a probability that a random call made from this booth i)ends less than 5
minutes ii) between 5 and 10 minutes.
OR
a) | A random variable X has the following probability function for various values of x (6M)
X 2 -1 0 1 2 3
P(X) 0.1 |K 022K |03 |K
Find i) the value of K ix<1 iiiyx=>-1
b) | The number of telephone lines busy at an instant of time is a binomial variate with Probability 0.1 that a line | (6M)
is busy .If 10 lines are chosen at random ,what is the Probability that i) no line is busy ii)all lines are busy
iii)at least one line is busy iv) at most 2 lines are busy.
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c)

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 S.D. of 60 hours. If a firm purchases 2500 bulbs find
the number of bulbs that are likely to fast fori) more than 2100 hours ii) less than 1950 hours iii)
between 1900 to 2100 hours

(TM)

MODULE 4

a)

Ten students got the following percentage of marks in two subjects x and y. Compute their rank Correlation
cocfficient.

Marks in X 78 | 36 98 25 75 | 82 90 62 65 39
Marksin Y 84 |51 91 60 68 |62 86 58 53 47

(6M)

b)

An Experiment on lifetime t of cutting tool at different cutting speeds v(units) are given below .Fit a refation
of the form v = at®

\Y 350 400 500 600
t 61 26 7 2.6

(6M)

c)

The two regression equations of the Variabie x and y are x = 19.13 — 0.87y and y = 11.64 — 0.50x.Find
the
i)Mean of x’s ii))Mean of y’sand iii) the correlation co-efficient between x and y.

(T™M)

OR

a)

Fit a parabola y = ax? + bx + ¢ for the data

x 0 1 2 3 4
y 1 1.8 1.3 25 2.3

(6M)

b)

Obtain the lines of regression for the following values of x and y and hence find the Coefficient Correlation
for the data.

X 1 2 3 4 5 6
y 9 8 10 12 11 13 14

(6M)

)
Show that tand = (1 rr ) ;’fj > where 0 is the angle between the lines of regression

(T™M)

Y
MODULE 5

Determine i)The marginal distribution of X &Y. ii) Covariance between the discrete random variable X and

Y of the joint probability distribution.

X Y |1 3 9
2 1/8 | 1/24 | 1/12
4 /4 {1/4 |0

6 1/8 | 1/24 | 1/12

(6M)

b)

A certain stimulus administrated to each of the 12 patients resulted in the following change in blood pressure
5,2,8,-1,3,0,6,-2,1,5, 0,4 canit be concluded that the stimulus will increase the blood pressure
(tggs for 11 df = 2.201)

(6M)

c)

The mean of two large samples of 1000 and 2000 members are 168.75 cms and 170 cms respectively. Can
the samples be regarded as drawn from the same population of standard deviation 6.25 cms?

(™™

OR

10

a)

Explain the terms i) Null hypothesis, ii)Type-1, Type-2 Error iii) Confidence limit

(6M)

b)

Five dice were thrown 96 times and the numbers 1,2, or 3 appearing on the face of the dice follows the
frequency distribution as below . Test the hypothesis that the data follows a binomial distribution (x?
11.07 for 5d.f)
No.of dice showing 1,2 or 3 514 3 2 1 0
Frequency 7 119 [35 |24 |8 3

0.05

(6M)

In a locality of 18000 families a sample of 840 families was selected at random. Of these 840 families, 206
families were found to have monthly income of Rs.2500 or less. It was desired to estimate how many of the
18,000 families have monthly income of Rs. 2500 or less. Within what limits would you place your estimate.

(TM)
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