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B.Tech.(CSE) (2011 Batch) / (IT) (2011 Batch)        (Sem.–4) 
MATHEMATICS – III 

Subject Code : BTCS-402 
Paper ID : [A1184] 

Time : 3 Hrs.                                                                      Max. Marks : 60 

INSTRUCTIONS TO CANDIDATES : 
 1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks 

each. 
 2. SECTION-B contains FIVE questions carrying FIVE marks each and students 

have to attempt any FOUR questions. 
 3. SECTION-C contains THREE questions carrying TEN marks each and students 

have to attempt any TWO questions. 
 4. Given the data : P(0 z 0.8) = 0.2881, P(0 z 2) = 0.4772, P(0 z 1)                    

= 0.3413 P(0 z 0.6) = 0.2257, P(0 z 3) = 0.4987.  
 

SECTION–A 

 1. Write briefly : 

  a) Given that –3/2{2 ( / )}L t s  , then show that 1 1{L
t s



. 

  b) State and prove first shifting property of Laplace transform. 

  c) Show that lim
0z 

2

2
(R – I )

| |
ez mz

z
 does not exists, where z = x + iy be any complex 

number? 

  d) For what values of a, b and c the function f (z) = (– x2 + xy + y2) + i (ax2 + bxy + cy2) 
is analytic. 

  e) Form a partial differential equation of all the spheres whose centre lies on z-axis. 

  f) With the usual notations, find the parameter p for a binomial variable X, if given that  
n = 6 and 9 P (X = 4) = P (X = 2). 

  g) Define Type–I and Type–II errors in sampling. 

  h) Explain what do you mean by random sampling and stratified sampling. 

br
pa

pe
r.c

om

br
pa

pe
r.c

om

https://brpaper.com


18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

18910

2 | M-56605  (S2)-636 

  i) Let X is a normal variate with mean 30 and standard deviation 5. Find the probability 
that 26  ×  40. 

  j) Using the Fourier sine series of f (x) = 1 in 0 x z, find the value of 1 11– ......
3 5
  . 

 

SECTION–B 

 2. a) Let f  (t) is defined as : f (t) = 
sin 0
0

t t
t
  

  
 . Find the laplace transform of f (t). 

  b) Obtain the laplace transform of 
– sinte t

t
. 

 3. Solve the linear partial differential equation ( – ) ( – ) ( – )z zmz ny nx lz ly mx
x y
 

 
 

. 

 4. Using modified Euler’s method, find an approximate value of y when x = 0.4, given that 
dy x y
dx

  , y (0) = 1. Take step size h = 0.2. 

 5. Construct an analytic function f (z) = u (x, y) + i v (x, y), in terms of z, whose real part  
u (x, y) is given as : u (x, y) = e2x (x cos 2y – y sin 2y). 

 6. A manufacturer who produces medicine bottles, finds that 0.1% of the bottles are 
defective. The bottles are packed in boxes containing 500 bottles. A drug manufacturer 
buys 100 boxes. Find how many boxes will contain 

  a) no defective bottle 

  b) at least 2 defective bottles. 

 

SECTION–C 

 7. a) Find absolutely largest eigen value and the corresponding eigen vector of the matrix :  
    

                                       
2 –1 0
–1 2 –1
0 –1 2

 
 
 
 
 

 (5) 

  b) Solve the system of linear equations : 

   20x + y – 2z = 17; 3x + 20y – z = –18; 2x – 3y + 20z = 25 by using Gauss–Seidel 
iterative method. (5) 
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 8. a) Obtain the Fourier series expansion of the function 

    f (x) = 2 + x, –2   x  0 

            = 2 – x, 0   x  2, given that f (x + 4) = f (x). (5) 

  b) Find the complete solution of the partial differential equation  

    
2 2 2

2 2– 5 4 sin (4 )z z z x y
x yx y

  
  

  
. (5)  

 9. a) Two sample polls of votes for two candidates A and B for a public office are taken 
from rural and urban areas. The results are given in the table given as under :   

Area Votes for Total A B 
Rural 620 380 1000 

Urban 550 450 1000 

Total 1170 830 2000 

   Use 2  to examine whether the nature of area is related to voting preference in the 
election. Given that 

   i) 2  for 4 degree of freedom (d.f.) at 5% level = 9.48 

   ii) 2  for 3 degree of freedom (d.f.) at 5% level = 7.815 

   iii) 2  for 2 degree of freedom (d.f.) at 5% level = 5.99 

   iv) 2  for 1 degree of freedom (d.f.) at 5%. Level = 3.84.  
     (6) 

  b) In one sample of 8 observations, the sum of the squares of deviations of the sample 
values from the sample mean was 84.4 and in the other sample of 10 observations it 
was 102.6. Test whether this difference is significant at 5% level. Given that :  

   F0.05 (7, 9) = 3.29, F0.05 = (8, 10) = 3.38.                                                                    (4) 
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