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PART A - (10 x 1 = 10 Marks) 

1. If 𝑦1and 𝑦2are the only two solutions of 

 
𝑑𝑛𝑦

𝑑𝑥𝑛
+ 𝑘1

𝑑𝑛−1𝑦

𝑑𝑥𝑛−1
+ 𝑘2

𝑑𝑛−2𝑦

𝑑𝑥𝑛−2
+ ⋯+ 𝑘𝑛𝑦 = 0 then ___ is also it’s solution 

CO1 -R 

 

 (a)  𝑐1𝑦1 + 𝑐2𝑦2  Where 𝑐1& 𝑐2 are constants   (b) 𝑦1𝑦2 

 (c) 𝑐𝑦1𝑦2,           where 𝑐 is constant (d) 
𝑦1

𝑦2
 

2. The complementary function of  𝐷2 + 4 𝑦 = tan 2𝑥 is  CO1 -R 

 (a) 𝑐1𝑒
2𝑥 + 𝑐2𝑒

−2𝑥  

     Where 𝑐1& 𝑐2 are arbitrary constants   

(b) 𝑐1 cos 2𝑥 +𝑐2 sin 2𝑥  

     Where 𝑐1& 𝑐2 are arbitrary constants   

 (c) (𝑐1 + 𝑐1𝑥)𝑒2𝑥   

     Where 𝑐1& 𝑐2 are arbitrary constants 

(d) 2𝑐1𝑥 − 2𝑐2𝑥 

      Where 𝑐1& 𝑐2 are arbitrary constants 

3. The directional derivative of 𝑥𝑦3 + 𝑦𝑧3at the point (2,-1,1) in the 

direction 𝑖 + 2𝑗 + 2𝑘   

                CO2 -R 

 (a) −3
2

3
 (b) 3

2

3
 (c) −

2

3
 (d) 

2

3
 

  4. 𝑐𝑢𝑟𝑙 𝑔𝑟𝑎𝑑 𝑓=                CO2 -R 

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

5. The function which is analytic is CO3 -R 

 (a) sin 𝑧 (b) 𝑧  (c)𝐼𝑚(𝑧) (d) 𝑅𝑒𝑎𝑙(𝑖𝑧) 

6. If 2𝑥 − 𝑥2 + 𝑎𝑦2is to be harmonic, then 𝑎 should be  CO3 -R 

 (a) 1 (b) 2 (c) 3 (d) 0 
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7. 
 

𝑑𝑧

𝑧 − 𝑎

 

 𝑧−𝑎 =𝑟

= 
CO4 -R 

 (a) 𝛑i (b) 2𝛑 (c) 2𝛑i (d) 𝛑 

8. A pole of ___ order is called a simple pole CO4 -R 

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

9. 𝐿 sinh 𝑎𝑡 = CO5- R 

 (a)
𝑎

𝑠2+𝑎2
 (b) 

𝑎

𝑠2−𝑎2
 (c) 

𝑠

𝑠2−𝑎2
 (d) 

𝑠

𝑠2+𝑎2
 

10. 
𝐿−1  

𝑠2 − 3𝑠 + 4

𝑠3
 = 

CO5 -R 

 (a)1 − 3𝑡 − 2𝑡2 (b) 1 + 3𝑡 − 2𝑡2 (c) 1 + 3𝑡 + 2𝑡2 (d) 1 − 3𝑡 + 2𝑡2 

 

PART – B (5 x 2= 10Marks) 

11. Define Cauchy’s homogeneous linear equation CO1- R 

12. If 𝑟 = 𝑥𝑖 + 𝑦𝑗 + 𝑧𝑘   then find 𝛻. 𝑟  CO2- R 

13. If 𝑤 = log 𝑧, find 
𝑑𝑤

𝑑𝑧
 CO3 -R 

14. Define Laurent’s series  CO4- R 

15. If 𝑓′ (𝑡) is continuous and 𝐿 𝑓 𝑡  = 𝑓(𝑠) then find 𝐿 𝑓′ 𝑡   CO5 -R 

 
PART – C (5 x 16= 80Marks) 

16. (a) Solve by the method of variation of parameters, 

 𝑦′′ − 2𝑦′ + 𝑦 = 𝑒𝑥 log 𝑥 

CO1 -App (16) 

  
Or 

  

 (b) Solve (2𝑥 − 1)2 𝑑2𝑦

𝑑𝑥2
+  2𝑥 − 1 

𝑑𝑦

𝑑𝑥
− 2𝑦 = 8𝑥2 − 2𝑥 + 3 CO1 -App (16) 

     

17. (a) Verify Green’s theorem for  [ 𝑥𝑦 + 𝑦2 𝑑𝑥 + 𝑥2𝑑𝑦]
 

𝐶
 where C is 

bounded by 𝑦 = 𝑥 and 𝑦 = 𝑥2 

CO2- App (16) 

  
Or 

  

 (b) Verify Stoke’s theorem for 𝐹 =  𝑥2 + 𝑦2 𝐼 − 2𝑥𝑦𝐽 taken around 

the rectangle bounded by the lines 𝑥 = ±𝑎, 𝑦 = 0, 𝑦 = 𝑏 

CO2 -Ana (16) 

     

18. (a) If 𝑓(𝑧) is an analytic function with constant modulus, show that 

𝑓(𝑧) is constant 

CO3 -Ana (16) 

  
Or 
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 (b) Determine the analytic function 𝑓 𝑧 = 𝑢 + 𝑖𝑣, if  

𝑢 − 𝑣 =
cos 𝑥+sin 𝑥−𝑒−𝑦

2 cos 𝑥−cosh 𝑦 
 and 𝑓 𝜋 2  = 0 

CO3 -Ana (16) 

     

19. (a) Verify Cauchy’s theorem by integrating 𝑒𝑖𝑧  Along the boundary 

of the triangle with the vertices at the points 1 + 𝑖, −1 + 𝑖 

and −1 − 𝑖. 

CO4- U (16) 

  
Or 

  

 (b) Find the Laurent’s expansion of 𝑓 𝑧 =
7𝑧−2

 𝑧+1 𝑧(𝑧−2)
 in the region 

1 < 𝑧 + 1 < 3. 

CO4 -Ana (16) 

     

20. (a) Find the inverse Laplace transforms of the following: 

(i) log
𝑠+1

𝑠−1
   (ii) log

𝑠2+1

𝑠(𝑠+1)
   (iii) cos−1  

𝑠

2
    (iv) tan−1  

2

𝑠2
  

CO5- U (16) 

  Or   

 (b) Solve 𝑡𝑦′′ + 2𝑦′ + 𝑡𝑦 = cos 𝑡 given that 𝑦 0 = 1. CO5 -U (16) 
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