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                                            Duration: 3hrs                                                 [Max Marks:80] 

N.B. : (1) Question No 1 is Compulsory. 
 (2) Attempt any three questions out of the remaining five. 
 (3) All questions carry equal marks. 

(4) Assume suitable data, if required and state it clearly.   
 

1  (All questions of Q1 are compulsory) [20] 

 a Obtain 𝐿{𝑓(3𝑡)} if 𝐿{𝑓(𝑡)} =  
௦మିଶ௦ା଻

(௦యାହ௦మି௦ାଷ)
 

[05] 

 b Obtain the Fourier series of  𝑓(𝑥) = 𝑥, −2 ≤ 𝑥 ≤ 2 [05] 

 c Find a, b, c, d if 𝑓(𝑧) = (𝑎𝑥ଷ + 𝑏𝑥𝑦ଶ + 𝑥) + 𝑖(3𝑥ଶ𝑦 + 𝑐𝑦ଷ + 𝑑𝑦) is     

analytic.                                                             

[05] 

 d For the regression lines 2𝑥 − 𝑦 + 5 = 0 and 3𝑦 − 𝑥 + 7 = 0 find  
 (i) the means of 𝑥   and 𝑦 and    (ii) correlation coefficient 𝑟 

[05] 

2 a Find: 𝐿ିଵ{
௦

(௦మାଽ)(௦మାଵ)
} using convolution theorem. [06] 

 b Solve using Bender-Schmidt method:
డమ௨

డ௫మ −
డ௨

డ௧
= 0  ;  subject to the conditions:    

𝑢(0, 𝑡) = 0;  𝑢(3, 𝑡) = 0;  𝑢(𝑥, 0) =  𝑥ଶ(9 − 𝑥ଶ) 

                   taking ℎ = 1  upto 2 seconds 

[06] 

 c Find orthogonal trajectories of      𝑥ଶ − 𝑦ଶ − 2𝑥𝑦 = 𝑐 [08] 

3 a Find the Complex form of Fourier series for   𝑓(𝑥) =  𝑒௫in (0, 2𝜋) [06] 

 b Obtain the Laurent’s series for   

𝑓(𝑧)  =
ଵ

(௭ାଵ)(௭ିସ)
   in 1 < |𝑧 + 1| < 3 

[06] 

 c Obtain  

 (i)  𝐿{𝑒௧𝑐𝑜𝑠2𝑡} (ii)   𝐿{∫
௧

଴
𝑐𝑜𝑠ଶ2𝑡  𝑑𝑡} 

 

 

 

 

 

[08] 
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4 a Find: 𝐿ିଵ{
௦ାଶ

௦మିସ௦ାହ
} [06] 

 b Fit a straight line to the following data by the method of least squares where Y is   

                the dependent variable: 

X 1 2 3 4 5 6 

Y 11.7 14.6 13.2 15.4. 16.8 15.8 

 

[06] 

 c Evaluate ∫
஼

ଵ

(௭ିଵ)(௭ିହ)
 𝑑𝑧 where C is the  circle |𝑧| = 2 [08] 

5 a Find an analytic function whose real part is     𝑐𝑜𝑠2𝑥𝑐𝑜𝑠ℎ2𝑦 [06] 

 b Solve using Crank-Nicolson formula:                  

డమ௨

డ௫మ − 16
డ௨

డ௧
= 0, 0 ≤ 𝑥 ≤ 1 ; subject to the conditions: 

𝑢(0, 𝑡) = 0; 𝑢(1, 𝑡) = 0; 𝑢(𝑥, 0) =  100 𝑥 (1 − 𝑥) taking                               

ℎ = 0.25  for one step 

 

[06] 

 c Obtain the Half Range Fourier Cosine Series of  

𝑓(𝑥) = 𝑥, 0 ≤ 𝑥 ≤ 2 and deduce that   
గర

ଽ଺
=

ଵ

ଵర +
ଵ

ଷర +
ଵ

ହర +. .. 

[08] 

6 a Obtain the Spearman’s rank correlation coefficient of the following marks in 

Subjects X and Y :  

X 18 14 18 12 11 11 

Y 15 20 16 10 10 15 

 

[06] 

 b Obtain the Bilinear transformation that transforms the points  𝑧 = 1,2, 0 

respectively to the points 𝑤 = 1,∞, 2 

[06] 

 c Evaluate ∫
ௗఏ

ଶା௖௢௦ఏ

ଶగ

଴
 [08] 

____________________ 
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