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Instructions:  1. All questions have internal choices. 

          2. Missing data, if any, may be suitably assumed.  
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  UNIT - 1 CO PO Marks 

1 a) Fit a second degree parabola to the following data and estimate y  at 

8x = . 

x  0 1 2 3 4 
y  1 1.8 1.3 2.5 2.3 

 

 

1 
 

1 
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 b) Predict the mean relation dose of radiation at an altitude of 3000 feet 

by fitting a geometrical curve xy ab= for the following data. 

Altitude(x) 50 450 780 1200 4400 4800 5300 

Dose of radiation(y) 28 30 32 36 51 58 69 
 

1 1 7 

 c) In a normal distribution, 31% of the items are under 45 and 8% are 

over 64. Find the mean and standard deviation of the distribution. 

 

1 1 7 

  OR    

2 a) If 

 

is an angle between the two regression lines then show that  
2

2 2

1
tan .

x y

x y

r

r

 


 

−
=

+
 

Explain the significance when 0r =  and 

1.r =   

1 1 6 

 b) Find the correlation coefficient between x  and y  from the given 

data: 

x 78 89 97 69 59 79 68 57 

y 125 137 156 112 107 138 123 108 
 

1 1 7 

 c) In a certain factory turning out razor blades there is a small 

probability of 
1

500
 for any blade to be defective. The blades are 

supplied in packets of 10. Use Poisson distribution to calculate the 

approximate number of packets containing (i) no defective (ii) at 

least one (iii) at most two defective blades in a consignment of 

10,000 packets. 

 

1 1 7 

U.S.N.           



 

 

  UNIT-2    

 

 

3 

 

 

a) Find the unique fixed probability vector of

3 10
4 4

1 1 0
2 2

0 1 0

p

 
 
 =
 
 
 

. 
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 b) The joint probability distribution of two random variables X and Y 

are given as: 

          Y 

X             

-2 -1 4 5 

1 0.1 0.2 0 0.3 

2 0.2 0.1 0.1 0 

Compute (i) 𝐸( 𝑋 ) and 𝐸( 𝑌 ) (ii) 𝐸( 𝑋𝑌 )  (iii) 𝐶𝑂𝑉(𝑋, 𝑌). 

1 1 7 

 c) A students’ study habits are as follows: If he studies one night he is 

70% sure not to study next night. On the other hand, if he does not 

study one night, he is 60% sure not to study next night as well. 

Supposing that he studies on Monday night, find the probability that 

he does not study on Friday night. In the long run, how often does he 

study? 

1 1 7 

  OR    

4 a) 

Verify that the matrix 

0 0 1

0.5 0.25 0.25

0 1 0

A

 
 

=
 
  

is a regular stochastic 

matrix. 

1 1 6 

 b) If X and Y are independent random variables with the following 

respective distribution. Find the joint distribution of X and Y. Also 

verify that  

COV (X, Y) = 0. 

 

xi 1/8 1/4 

   f(xi) 1/4 1/8 
 

yj 1 1/8 1/4 

     g(yj) 5 1/4 1/8 

1 1 7 

 c) Every year, a man trades his car for a new car. If he has Maruti, he 

trades it for Santro. However if he has Santro, he is just as likely to 

trade it for a new Santro as to trade it for a Maruti or an 

Ambassador. In 2000 he bought his first car which was a Santro. 

Find the probability that he has  

 (i) 2002 Santro                  (ii) 2002 Maruti  

(iii) 2003 Ambassador       (iv) 2003 Santro  

1 1 7 

  UNIT - 3    

5 a) Derive Crank-Nicolson two level implicit formula for the solution of 

one dimensional heat equation 2

t xxu c u= . 

2 2 6 

 b) Solve 𝑢𝑥𝑥 = 𝑢𝑡 subject to the condition  𝑢(0, 𝑡) = 0, 𝑢(1, 𝑡) = 0 ,
𝑢(𝑥, 0) = 𝑠𝑖𝑛𝜋𝑥  for 0 ≤ 𝑡 ≤ 0.1  by taking   0.2h =  and 0.02k = . 

2 2 7 

 c) Find the Numerical solution ( )txu ,  of wave equation xxtt uu 4=  at 

2=t  under the conditions ( ) ( ) 0,5,0 == tutu , 0t , ( ) 00, =xut  

and ( ) ( )xxxu −= 50, , 0 5t  by taking 1=h and 5.0=k . 

2 2 7 



 

 

  OR    

6 a) Derive Schmidt finite difference formula for the solution of one 

dimensional heat equation 2

t xxu c u= . 

2 2 6 

 b) Solve the initial boundary value problem xxt uu = , at 002.0=t under 

the conditions ( ) ( )tutu ,10,0 == and ( ) ( )xftu =,0 , 10  x  using 

Schmidt method by taking 001.0,1.0 == kh , where 

( )
( )




−


=

12/112

2/10,2

xx

xx
xf . 

2 2 7 

 c) Find the solution of the initial boundary value problem 
𝜕2𝑢

𝜕𝑡2 =
𝜕2𝑢

𝜕𝑥2, 

0 ≤ 𝑥 ≤ 1 subject to the initial condition 𝑢(𝑥, 0) = sin 𝜋𝑥 , 
 𝑢𝑡(𝑥, 0) = 0 and the boundary condition 𝑢(0, 𝑡) = 𝑢(1, 𝑡) = 0, 

 𝑡 > 0 by taking step size 
1

3
h k= =  up to two time levels. 

2 2 7 

  UNIT - 4    

7 a) If  ( )f z  is an analytic function, then show that 

2 2
2 2

2 2
( ) 4 ( )f z f z

x y

  
+ = 

  
. 

3 3 6 

 
 

b) Discuss the conformal transformation of the function 

 𝑤 = 𝑧 +
𝑎2

𝑧
, 𝑧 ≠ 0. 

3 3 7 

 c) Show that the function 𝑢 = 𝑥3 − 3𝑥𝑦2 − 3𝑥2 + 3𝑦2 + 1 is 

harmonic and find the harmonic conjugate.  Also find the 

corresponding analytic function. 

3 3 7 

  OR    

8 a) Derive Cauchy Riemann equations in polar form. 3 3 6 

 
 

b) Construct the analytic function ( )f z u iv= + , given 2 2logu x y= +

and hence find its imaginary part.   

3 3 
 

7 

 
 

c) Show that 𝑢 = (𝑟 +
1

𝑟
) 𝑐𝑜𝑠𝜃 is harmonic and find its harmonic 

conjugate. 

3 3 7 

  UNIT - 5    

9 a) State and prove the Cauchy’s theorem. 3 3 6 

 
 

b) Using Cauchy’s residue theorem evaluate
( ) ( )

2

2

sin cos

1 2C

z z
dz

z z

 +

− −
  where 

C is the circle |𝑧| = 3.     

3 3 7 

 
 

c) Find the Laurent’s expansion of 
( ) ( )

7 2
( )

1 2

z
f z

z z z

−
=

+ −
in the region 

1 1 3.z +   

3 3  

7 

  
 

OR    

 10 a) State and prove the Cauchy’s integral formula. 

 

3 3 6 

  
 

b) Evaluate
( ) ( )

2
1 3C

z
dz

z z− −
  where C is |𝑧| = 2 using Cauchy’s 

Residue Theorem. 

 

3 3 7 



 

 

  c) 

Obtain the Laurent series expansion of 
( )( )

3
( )

1 2

z
f z

z z z

+
=

− +
 in the 

region 1 2z   .  

3 3 7 
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