
ENGINEERING 

MATHEMATICS – II



UNIT-2 VECTOR CALCULUS



SYLLABUS

❑ Gradient and directional derivative - Divergence and curl

❑ Vector identities – Irrotational and Solenoid vector fields

❑ Line integral over a plane curve – Surface integral – Area of a 

curved surface 

❑ Volume integral – Green’s, Gauss divergence and  Stoke’s 

theorems 

❑ Verification and application in evaluating line, surface and 

volume integrals



BASIC DEFINITIONS AND FORMULAE



FORMULA BASED ON GRADIENT



SIMPLE  PROBLEMS

PROBLEM - 1



PROBLEM - 2



PROBLEM - 3



PROBLEM -4



PROBLEM -5



PROBLEM -6



PROBLEM – 7

Solution:



CONT...



CONT...



PROBLEM - 8



PROBLEM - 9 



PROBLEM - 10 



PROBLEM - 11



SCALAR   POTENTIAL
PROBLEM - 12



PROBLEM -13



PROBLEM -14



CONT...



PROBLEM - 15

Solution:



CONT...



PROBLEM -16



CONT...



CONT...



DIVERGENCE AND CURL



SOLENOIDAL AND IRROTATIONAL



PROBLEM 1



PROBLEM 2



PROBLEM 3



PROBLEM 4



PROBLEM 5



CONT...



PROBLEM 6



PROBLEM 7



PROBLEM 8



CONT...



CONT...



Solution:

PROBLEM 9



CONT...



PROBLEM 10

Solution:



CONT...



CONT...



CONT...



CONT...



PROBLEM 11



CONT...



PROBLEM 12



CONT...



CONT...



VECTOR INTEGRATION

Line integral



PROBLEM 1



PROBLEM 2



PROBLEM 3



CONT...



PROBLEM 4



CONT...



CONT...



PROBLEM 5



GREEN’S THEOREM



PROBLEM 6 



PROBLEM 7



CONT...



CONT...



PROBLEM 8



CONT...



CONT...



PROBLEM 9



CONT...



PROBLEM 10



PROBLEM 11

Solution:



CONT...



CONT...



CONT...



CONT...



GAUSS DIVERGENCE THEOREM.



PROBLEM 12



PROBLEM 13



CONT...



CONT...



PROBLEM 14



CONT...



CONT...



CONT...



PROBLEM 15



CONT...



CONT...



CONT....



CONT...



STOKE’S THEOREM.



PROBLEM 16



PROBLEM 17



CONT...



CONT...



PROBLEM 18



CONT...



CONT...



CONT...



PROBLEM 19



CONT...



CONT...



CONT...



PROBLEM 20



CONT...



CONT...



THANK YOU


