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Instructions: Answer all the Sections. 

SECTION-A 

I. Answer any SIX questions:                                                                                   (2X6=12) 

1.  Solve  𝑧 = 𝑝𝑥 + 𝑞𝑦 + √
𝑝𝑞

𝑝+𝑞
 . 

2.  Form the Partial differential equation for 2𝑧 =
𝑥2

𝑎2 +
𝑦2

𝑏2. 

3.  Solve (𝐷2 − 2𝐷𝐷′ + 𝐷′2
)𝑧 = 0. 

4.  Find the particular integral of (2𝐷2 − 𝐷𝐷′ + 3𝐷′2
)𝑧 = sin(4𝑥 + 𝑦). 

5.  If 𝐿{𝑓(𝑡)} = 𝐹(𝑠), then prove that 𝐿{𝑒𝑎𝑡𝑓(𝑡)} = 𝐹(𝑠 − 𝑎). 

6.  Find the Laplace Transform of 𝑡𝑠𝑖𝑛𝑡. 

7.  Find  𝑎𝑛  for  𝑓(𝑥) = 𝑥 + 𝑥2  in  (−𝜋, 𝜋). 

8. Obtain the Half range Sine series of   𝑓(𝑥) = 𝑥   in  (0, 𝜋). 
 

SECTION-B 

II. Answer any FOUR questions:                                                                               (4X6=24)   

1.  Using Lagrange’s multipliers solve pcotx + qcoty = cotz. 
2.  Solve 𝑝2𝑥 + 𝑞2𝑦 = 𝑧 

3.  Find the complete integral of 𝑧2(𝑝2 + 𝑞2 + 1) = 1 by Charpit’s method 

4.  Solve   (𝐷2 − 2𝐷𝐷′ + 𝐷′2
)𝑧 = 𝑥 + 𝑦. 

5.  Find the solution for One Dimensional Wave equation using Fourier series. 

6.  Solve  
𝜕𝑢

𝜕𝑡
= 16

𝜕2𝑢

𝜕𝑥2
    subject to the condition   

                                       i) u(0, t)=0,   u(1, t)=0  for all t,  

                                      ii) u(x, 0)= 𝑥2 − 𝑥  ;   0 ≤ 𝑥 ≤ 1. 
 

SECTION-C 

  III. Answer any FOUR questions:                                                            (4X6=24) 

1.  Find the Laplace transform for the following  

            



 

 

                  i) f(t) =
sinat

t
   

ii)f(t) = t2,   0 < t < 2   and   f(t + 2) = f(t)  for   t > 2. 

 

 

 

2. Find the Inverse Laplace Transform of the following  

                  i)  
𝑠+2

𝑠2−2𝑠+5
  ii)  log (

𝑠+𝑎

𝑠+𝑏
). 

3. Verify convolution theorem for the functions 𝑓(𝑡) = 𝑒𝑡 and 𝑔(𝑡) = 𝑐𝑜𝑠𝑡. 

 

4.  Obtain the Fourier series of the function 𝑓(𝑥) = 𝑥2 𝑖𝑛 (−𝜋, 𝜋) , and hence deduce that  

1 +
1

22 +
1

32 + ⋯ … … … … . =
𝜋2

6
. 

5.  Find the finite Fourier cosine transform of 𝑓(𝑥) = (1 −
𝑥

𝜋
)

2

 in (0, 𝜋). 

6.  Find the inverse finite Fourier sine and cosine transform of   
cos (

2𝑛𝜋

3
)

(2𝑛+1)2    where   0 < x <1. 
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