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SECTION – A 

ANSWER ALL QUESTIONS:                                   (10x2=20) 

 

1. Evaluate  ∫  ∫ 𝑥 𝑦2  𝑥

1

2

1
𝑑𝑦𝑑𝑥.   

2. Evaluate  ∫ ∫ (𝑥2 + 𝑦2)
𝑏

0

𝑎

0
 𝑑𝑥𝑑𝑦. 

3. Evaluate   ∫ ∫ 𝑒−(𝑥2 + 𝑦2)𝑑𝑥𝑑𝑦
∞

0

∞

0
. 

4. By changing to polar coordinates find the value of the integral 

∫ ∫(𝑥2 + 𝑦2)  𝑑𝑥𝑑𝑦. 

5. Find the Laplace transforms of L (cos
2
3t). 

6. Find the inverse Laplace transforms of L
-1

 (
𝑠

(𝑠+2)2). 

7. Compare Taylor’s and Laurent’s series. 

8. What is meant by Maclaurin’s Series? 

9. What does Regular Singularity means? 

10. Write Legendre’s differential equation. 

 

SECTION-B 

ANSWER ANY FIVE QUESTIONS:               (5x8=40) 

 

11.     Find the value of  ∫ ∫ 𝑥𝑦  𝑑𝑥𝑑𝑦 taken over the positive quadrant of the ellipse
𝑥2

𝑎2 +
𝑦2

𝑏2 = 1. 

12. By changing into coordinates evaluate the integrals  

            ∫ ∫ √𝑥2 + 𝑦2 
√𝑎2−𝑥2

0

𝑎

0
𝑑𝑦𝑑𝑥. 

13. Find the inverse Laplace transforms 𝐿−1 ⌊
1

(𝑠+1)(𝑠2+2𝑠+2)
⌋ . 

14. Find 𝐿(𝑡 𝑒𝑡 𝑠𝑖𝑛2𝑡). 

15. Show that 
1

𝑧2 
= 1 + ∑ (𝑛 + 1)(𝑧 + 1)𝑛∞

𝑛=1  when |𝑧 + 1| < 1. 

16. Find the residue of  
𝑒𝑧

𝑧2(𝑧2+9)
  at 𝑧 = 0 and  𝑧 =  3𝑖 . 

17. Prove the orthogonality relation ∫ 𝑝𝑛
1

−1
(𝑥) 𝑝𝑚(𝑥)𝑑𝑥 = 0 , if 𝑚 ≠  𝑛 . 

..2 
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SECTION-C 

ANSWER ANY TWO QUESTIONS:         (2x20=40) 

                                 

12. (a) Change the order of integration in the integral ∫ ∫ 𝑥𝑦𝑑𝑥𝑑𝑦
2𝑎−𝑥

𝑥2

𝑎

𝑎

0
 and evaluate it. 

(b) Evaluate ∬ (𝑥 − 𝑦)4
𝑅

 𝑒𝑥+𝑦 𝑑𝑥𝑑𝑦 where R is the square with vertices (1,0) , (2,1) ,  

      (1,2) and (0,1). 

 

       19. (a) Using Laplace transforms solve  
𝑑2𝑦

𝑑𝑡2  − 𝑦 =  𝑥2 + 𝑥  given that  𝑦(0) = 𝑦′(0) = 0. 

             (b) Find  𝐿−1(
1

(𝑠2+ 𝑎2)2
). 

 

        20. (a) Find the residue of 
𝑒𝑧

𝑧2(𝑧2+9)
 at its poles. 

              (b) Obtain the Rodrigue’s formula for legendre polynomials. 
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