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Answer ALL Questions 

PART A - (10 x 1 = 10 Marks) 

1. The general solution of the linear differential equation 

 𝑎0
𝑑𝑛𝑦

𝑑𝑥𝑛
+ 𝑎1

𝑑𝑛−1𝑦

𝑑𝑥𝑛−1
+ ⋯ + 𝑎𝑛𝑦 = 𝑋 is      

 

CO1- R 

 
(a) 𝑦 = Complementary Funtion    (b) 𝑦 = Particular Integral      

 (c) 𝑦 = 𝐶. 𝐹 + 𝑃. 𝐼 (d) 𝑦 = 𝐶. 𝐹 × 𝑃. 𝐼 

2. If n is a positive integer, then 
1

𝑓(𝐷)
 𝑥𝑛  is equivalent to CO1- R 

 (a) 
1

𝑓(−𝐷2)
 𝑥𝑛       (b) 

1

𝑓(𝑛)
 𝑥𝑛       (c) 

1

𝑓 𝑛 
 𝑥−𝑛       (d) [𝑓(𝐷)]−1 𝑥𝑛  

3. Del operator is ______________. CO2- R 

 (a) same as the gradient operator     (b) vector differential operator     

 (c) both (a) and (b) (d) none of these 

4. Vector field 𝑃   is irrotational if ∇ × 𝑃   = ________. CO2- R 

 (a) ∞ (b) −1     (c) 1 (d) 0 
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5. A single valued function w = f(z) of a complex variable z is said to be analytic 

at a point 
o

z  if it has         
CO3- R 

 (a) 
o

S e c o n d d e riv a tiv e a t z  (b)
 o

a u n iq u e d e riv a tiv e a t z  

 (c) S eco n d d eriva tive a t z  (d) a u n iq u e d eriva tive a t z .  

6. Which of the following is not true when f(z) = u+iv is analytic at a point 

  i) 
x y

u v at the point                    ii) 
y x

u -v  at the point     

 iii) 
x x y y

u u o   at the point          iv) 
x y x y

u ,u ,v ,v  are continuous at the point 

CO3- R 

 (a) only i       (b) only i and ii       (c) all are false       (d) all are true 

7. Cauchy’s integral theorem   is also known as CO4- E 

 (a) Integral formula      (b) Cauchy’s theorem     (c) C-R Equation      (d) None of these 

8. In Taylor’s series taking a=0, the series is reduces to  CO4- R 

 (a) Fourier series    (b) Maclaurin’s series    (c) Laurent’s series      (d) None of these 

9. If f(t) is a periodic function with period T then CO5- E 

 (a) L(f(t)) = 
1

1−𝑒𝑆𝑇  𝑒𝑠𝑡𝑓 𝑡 𝑑𝑡
𝑇

0
          (b) L(f(t)) = 

1

1−𝑒𝑆𝑇  𝑒−𝑠𝑡𝑓 𝑡 𝑑𝑡
𝑇

0
  

 (c) L(f(t)) = 
1

1−𝑒−𝑆𝑇  𝑒−𝑠𝑡𝑓 𝑡 𝑑𝑡
𝑇

0
 (d) L(f(t)) = 

1

1−𝑒−𝑆𝑇  𝑒𝑠𝑡𝑓 𝑡 𝑑𝑡
𝑇

0
    

10. The L
-1 

1

𝑠
  is  CO5- E 

 (a) 1 (b) 2 (c) 3 (d) 0 

PART – B (5 x 2= 10Marks) 

11. Find the complementary function of  𝐷2 − 4𝐷 + 3 𝑦 = 2 𝑒𝑥 . CO1- App 

12. State Stoke’s Theorem. CO2- R 

13. Define Bilinear Transformation. CO3- R 

14. State Cauchy’ Integral Theorem.  CO4- R 

15. Find  𝐿[
1

 𝑡
].  CO5- R 
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PART – C (5 x 16= 80Marks) 

16. (a) (i)  Solve the equation  𝐷2 + 6𝐷 + 9 𝑦 = 𝑒𝑥 + 𝑠𝑖𝑛3𝑥.                               CO1- App (8) 

  (ii) Solve the equation 

      𝑥2 𝑑2𝑦

𝑑𝑥2
− 2𝑥

𝑑𝑦

𝑑𝑥
− 4𝑦 = 32 𝑙𝑜𝑔𝑥 2.                            

CO1- App (8) 

  
Or 

  

 (b) (i) Solve  
𝑑2𝑦

𝑑𝑥2
+ 4𝑦 = 4𝑡𝑎𝑛2𝑥 using Method of Variation of  

    parameter. 

CO1- App (8) 

  (ii)  Solve  2𝑥 + 3 2  
𝑑2𝑦

𝑑𝑥2
− 2 2𝑥 + 3 

𝑑𝑦

𝑑𝑥
− 12𝑦 = 6𝑥                               CO1- App (8) 

     

17. (a) (i) Find the directional derivative of 𝜙 = 4𝑥𝑧2 + 𝑥2𝑦𝑧 − 3𝑧    

     at the point (1, −2, −1) in the direction 2 𝑖    − 𝑗 − 2𝑘   .                                              

CO2-  App (8) 

  (ii) Show that 

 𝐹 =  𝑦2 + 2𝑥𝑧2 𝑖   +  2𝑥𝑦 − 𝑧 𝑗    +  2𝑥2𝑧 − 𝑦 + 2𝑧 𝑘      is 

irrotational and hence find its scalar potential.                                        

CO2-  App (8) 

  
Or 

  

 (b) Verify Gauss divergence theorem for 𝐹 = 𝑥2𝑖   + 𝑦2𝑗    + 𝑧2𝑘      
over the cube bounded by 

 𝑥 = 0, 𝑥 = 1, 𝑦 = 0, 𝑦 = 1, 𝑧 = 0 and   𝑧 = 1.                      

CO2-  App (16) 

     

18. (a) (i)  Find the analytic function 𝑤 = 𝑢 + 𝑖𝑣  if   
     𝑣 = 𝑒2𝑥(𝑥𝑐𝑜𝑠2𝑦 − 𝑦𝑠𝑖𝑛2𝑦). Hence find 𝑢.                                                                                                      

CO3-   App (8) 

  (ii)  If 𝑓(𝑧) is a regular function of 𝑧, prove that 

       
𝜕2

𝜕𝑥2
+

𝜕2

𝜕𝑦2
  𝑓 𝑧  2 = 4 𝑓′ 𝑧  2.     

CO3-   App (8) 

  
Or 

  

 (b) (i)Show that the function 𝑢 = 𝑥3 − 3𝑥𝑦2 + 3𝑥2 − 3𝑦2 + 1 is  

    harmonic and determine its conjugate.                                                              

CO3-   App (8) 

  (ii) Find the bilinear transformation that maps the points 

        𝑧1 = 1, 𝑧2 = −1, 𝑧3 = 1  into the 

       𝑤1 = 0, 𝑤2 = 1, 𝑤3 = ∞   respectively.                 

CO3-   App (8) 

     

19. (a) (i)  Use Cauchy’s Integral Formula to evaluate 

       
𝑠𝑖𝑛𝜋 𝑧2+𝑐𝑜𝑠𝜋 𝑧2  

 𝑧−1 (𝑧−3)
𝑑𝑧 

𝑐
, where c is the circle  𝑧 = 4.              

CO4-E (8) 
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  (ii)  Identify  the singularity of 

      𝑓 𝑧 =
𝑧2

 𝑧−2 2(𝑧2+9)
 and find the residue at each 

     singularity.                                                                                     

CO4-App (8) 

  
Or 

  

 (b) (i)  Expand 

     𝑓 𝑧 =
1

 𝑧+2 (𝑧+1)
  in a laurent’s series if 

     𝑖) 𝑧 > 2, 𝑖𝑖)1 <  𝑧 < 2     

CO4-E (8) 

  (ii)  Obtain Taylor’s series to represent the function 

      𝑓 𝑧 =
(𝑧2−1)

 𝑧+2 (𝑧+3)
 in the region  𝑧 < 2                 

CO4-App (8) 

     

20. (a) (i) Find the Laplace Transform of the rectangular wave given   

     by 

     𝑓 𝑡 =  
1,     0 < 𝑡 < 𝑏

−1.       𝑏 < 𝑡 < 2𝑏
     with 𝑓(𝑡 + 2𝑏) = 𝑓(𝑡).                        

CO5- App (8) 

  (ii) Evaluate 

      𝐿−1  
1−𝑆

 𝑆+1  𝑆2+4𝑆+13 
              

CO5-E (8) 

  Or   

 (b) (i) Use convolution theorem to find 

     𝐿−1  
1

 𝑠+1 (𝑠+2)
                              

CO5-App (8) 

  (ii)  Using Laplace Transform method to solve 

        𝑦′′ − 4𝑦′ + 8𝑦 = 𝑒2𝑡 , 

        𝑦 0 = 2,   𝑦′ 0 = −2.                                       

CO5-App (8) 


