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END SEMESTER MAKEUP EXAMINATIONS, DEC 2019 

SUBJECT: ENGINEERING MATHEMATICS III - MAT 2151 
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1A. Solve (𝑥3 + 1)𝑦′′ + 𝑥2𝑦′ − 4𝑥𝑦 − 2 = 0, 𝑦(0) = 0, 𝑦(2) = 4  with ℎ = 0.5. 

1B. Solve 𝑢𝑥𝑥 + 𝑢𝑦𝑦 = −81𝑥2𝑦2 with 𝑢(0, 𝑦) = 𝑢(𝑥, 0) = 0  and  

        𝑢(1, 𝑦) = 𝑢(𝑥, 1) =  100 with ℎ =
1

3
  

1C. Solve 
𝜕𝑢

𝜕𝑡
=

1

16

𝜕2𝑢

𝜕𝑥2 , 0 < 𝑥 < 1, 𝑡 > 0, 𝑢(𝑥, 0) = 0, 𝑢(0, 𝑡) = 0, 𝑢(1, 𝑡) = 100𝑡 

        Compute 𝑢 for one time step using Crank-Nicolson method with ℎ = 0.25 

                                (3+3+4) 

2A. For the differential equation 
𝜕2𝑢

𝜕𝑡2
=

𝜕2𝑢

𝜕𝑥2
, 0 < 𝑥 < 1, 𝑢(𝑥, 0) = 1 − 𝑥3, 𝑢(1, 𝑡) =

      0 , 𝑢(0, 𝑡) = 1 − 𝑡3,
𝜕𝑢

𝜕𝑡
(𝑥, 0) = 0  h=0.25. Calculate the solution for 4 time       

levels. 

2B. Find the Fourier series expansion of 𝑓(𝑥) = 2𝑥 − 𝑥2, 0 < 𝑥 < 3, where 𝑓(𝑥 + 3) = 𝑓(𝑥) 

2C. Compute up to second harmonics of the Fourier series of 𝑓(𝑥) given in the following table 

where 𝑓(𝑥 + 2𝜋) = 𝑓(𝑥). 

𝑥   0 𝜋

3
 

2𝜋

3
 

𝜋 4𝜋

3
 

5𝜋

3
 

  

𝑓(𝑥) 

1.5    1.8    2.1   1.7    1.3    1.1 

Instructions to Candidates: 

 Answer ALL the questions. 

 Missing data may be suitable assumed. 
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                  (3+3+4) 

3A. Find the Fourier transform of 𝑓(𝑥) = 𝑒−𝑎2𝑥2
, 𝑎 > 0   

3B. Find the Fourier cosine transform of 𝑥𝑎−1, 𝑎 > 0  

3C. Find the constants k and l so that the surface 𝑘𝑥2 − 𝑙𝑦𝑧 = (𝑘 + 2)𝑥  will be orthogonal to 

the surface 4𝑥2𝑦 + 𝑧3 = 4 at the point (1, -1, 2).                                 

                 (3+3+4) 

4A. Check whether 𝐹⃗ is conservative? If so find its scalar potential 

            𝐹⃗ = 2𝑥𝑦3𝑧4𝑖 + 3𝑥2𝑦2𝑧4𝑗 + 4𝑥2𝑦3𝑧3𝑘 

4B. Verify Green’s theorem for ∮ (𝑥2 − 2𝑥𝑦)𝑑𝑥 + (𝑥2𝑦 + 3)𝑑𝑦
𝐶

  where 𝐶 is the boundary of the region 

defined by 𝑦2 = 8𝑥 and the line 𝑥 = 2.  

4C. Verify Stoke’s theorem for the vector field 𝐴 = (2𝑥 − 𝑦)𝑖 − 𝑦𝑧2 𝑗 − 𝑦2𝑧𝑘, where 𝑆 is the 

surface of the cube bounded by 𝑥 = 0, 𝑦 = 0, 𝑧 = 0, 𝑥 = 2, 𝑦 = 2, 𝑧 = 2 above 𝑋𝑌 plane   

                   (3+3+4)          

5A. Solve 𝑢𝑥𝑥 − 2𝑢𝑥𝑦 + 𝑢𝑦𝑦 = 0, using the transformation 𝑣 = 𝑥 and 𝑧 = 𝑥 + 𝑦. 

5B. Solve 𝑥2𝑢𝑥 + 𝑦2𝑢𝑦 = 0 by the method of separation of variables. 

5C. Derive one dimensional wave equation with suitable assumptions. 

        (3+3+4) 

****************************************************************************** 


