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PART - A  

ANSWER ALL QUESTIONS                                                                      (10 × 2 = 20 MARKS) 

 

1. Express in polar form: 1 − √2 + 𝑖 

2. Prove that (cosh 𝑥 − sinh 𝑥)𝑛 = cosh 𝑛𝑥 − sinh 𝑛𝑥. 

3. Find the directional derivative of ϕ(𝑥, 𝑦, 𝑧) = 𝑥2𝑦𝑧 + 4𝑥𝑧2 at (1, -2, 1) in the direction of 

2𝑖̂ − 𝑗̂ − 2�̂�. 

4. Define scalar and vector point functions. 

5. What are periodic functions? Give examples. 

6. Find the Fourier transform of  

𝑓(𝑥) = {
1       𝑓𝑜𝑟   |𝑥| < 𝑎

0      𝑓𝑜𝑟     |𝑥| > 𝑎
 

7. What is the basic difference between the solution of one dimensional wave equation and one 

dimensional heat equation? 

8. Express Laplacian in spherical coordinates. 

9. What are the advantages of Lagrange’s formula over Newton’s formula? 

10. Using Euler’s method find y(0.2) and y(0.4) from 
𝑑𝑦

𝑑𝑥
= 𝑥 + 𝑦,  y(0) = 1 with h = 0.2.   

 

 

PART - B  

ANSWER ANY FOUR QUESTIONS                                                    (4 × 7.5 = 30 MARKS) 

 

11. Define a harmonic function. Show that the function 𝑢(𝑥, 𝑦) = 𝑥4 − 6𝑥2𝑦2 + 𝑦4 is harmonics. Also 

find the analytic function 𝑓(𝑧) = 𝑢(𝑥, 𝑦) + 𝑖𝑣(𝑥, 𝑦). 

12. Find the line integral value of ∫ (𝑥 + 𝑦)𝑑𝑥 + 𝑥2
𝑐

𝑦𝑑𝑦 along i)  𝑦 = 𝑥2 having (0,0) and (3,9) as end 

points ii) along 𝑦 = 3𝑥  between the same points     (3.5+4) 

13. Find the Fourier sine integral for 𝑓(𝑥) = 𝑒−𝛽𝑥and hence show that  

𝜋

2
𝑒−𝛽𝑥 = ∫

𝜆 𝑠𝑖𝑛𝜆𝑥

𝛽2 + 𝜆2
𝑑𝜆

∞

0
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14. Derive the one-dimensional wave equation of a vibrating string. 

15. Evaluate ∫ 𝑥4 𝑑𝑥
3

−3
 by using Trapezoidal rule and Simpson’s one third rule. Verify your answer with 

actual integration. 

16. Using Newton’s forward interpolation formula, find f(1.5) from the following data. 

 

 

 

 

PART - C  

ANSWER ANY FOUR QUESTIONS      (4 × 12.5 = 50 MARKS) 

 
17. (i)Derive Cauchy-Riemann equations for a function to be analytic 

(ii)Evaluate the following integral using Cauchy integral formula 

∫
4−3𝑧

𝑧(𝑧−1)
𝑑𝑧  where c is the circle |𝑧| =

3

2𝑐
(8+4.5) 

18. i) If 𝑢 − 𝑣 = (𝑥 − 𝑦)(𝑥2 + 4𝑥𝑦 + 𝑦2)  , then find the corresponding analytic function 𝑓(𝑧) = 𝑢 +

𝑖𝑣 (8.5) 

ii) Write sin  (𝑥 + 𝑖𝑦) 𝑎𝑛𝑑 cos ( 𝑥 + 𝑖𝑦) into its real and imaginary parts.  (4) 

19. (i) Prove that (𝑦2 − 𝑧2 + 3𝑦𝑧 − 2𝑥)𝑖̂ + (3𝑥𝑧 + 2𝑥𝑦)𝑗̂ + (3𝑥𝑦 − 2𝑥𝑧 + 2𝑧)�̂� is both solenoidal and  

irrotational.          (3+3) 

(ii)Verify Green’s theorem in the plane for ∮ (𝑥𝑦 + 𝑦2
𝑐

)𝑑𝑥 + 𝑥2𝑑𝑦 where C is the closed curve of the  

region bounded by 𝑦 = 𝑥2and 𝑦 = 𝑥. (6.5) 

20. A sinusoidal voltage 𝐸 sin 𝜔𝑡, where t is time is passed through a half-wave rectifier that clips the 

negative portion of the wave. Find the Fourier series of the resulting periodic function 

𝑢(𝑡) = {
0             𝑖𝑓     − 𝐿 < 𝑡 < 0,
𝐸 sin 𝜔𝑡     𝑖𝑓       0 < 𝑡 < 𝐿

       𝑝 = 2𝐿 =
2𝜋

𝜔
,    𝐿 =

𝜋

𝜔
 

21. Derive the solution of wave equation by D’Alembert’s method. 

22. (i) Find the positive root of 𝑥4 − 𝑥 = 10 and correct to three decimal places using Newton’s  

Raphson method. 

(ii) Use Lagrange’s formula to calculate f(3) from the following table. 

x 0 1 2 4 5 6 

f(x) 1 14 15 5 6 19 

 

***********

x 0 1 2 3 4 

f(x) 858.3 869.6 880.9 829.3 903.6 


