
SEMESTER-V 

COURSE 6:  VECTOR CALCULUS 

Theory                                                        Credits: 4                                                 5 hrs/week 

Course Outcomes 

 

Studentsaftersuccessfulcompletionofthecoursewillbeableto 

1. Learnmultipleintegrals 

asanaturalextensionofdefiniteintegraltoafunctionoftwovariables 

inthecaseofdoubleintegral/threevariables inthecaseoftripleintegral. 

2. Learnapplicationsintermsoffindingsurfaceareabydoubleintegralandvolumebytripleintegral

. 

3. Determinethegradient,divergenceandcurlofavectorandvectoridentities. 

4. Evaluateline,surfaceandvolumeintegrals. 

5. understand relation between surface and volume integrals (Gauss divergence 

theorem),relationbetweenlineintegralandvolumeintegral(Green’stheorem),relationbetween

lineandsurfaceintegral(Stokestheorem) 

 

Course Content 

Unit–1 

MultipleIntegrals-I 
Introduction -Doubleintegrals -Evaluationofdoubleintegrals –Propertiesofdouble integrals - 

Regionofintegration -doubleintegrationinPolarCo-ordinates –  

Changeofvariablesindoubleintegrals -changeoforderofintegration. 

 

Unit–2 

Multipleintegrals-II 
Tripleintegral -regionofintegration -changeofvariables -Plane areasbydoubleintegrals -

surfaceareabydoubleintegral -Volumeasadoubleintegral,volumeasatripleintegral. 

 

Unit–3 

Vectordifferentiation 
Vectordifferentiation –ordinary - derivativesofvectors – Differentiability –Gradient –Divergence -

Curloperators - Formulaeinvolvingtheseparators. 

 

Unit–4 

Vectorintegration 
Line Integralswithexamples - Surface Integralwithexamples - Volumeintegralwithexamples. 

Unit–5 

Vectorintegrationapplications 

Gausstheoremandapplicationsof Gausstheorem - Green’stheoreminplane and 

applicationsofGreen’stheorem - Stokes’stheoremandapplications ofStokestheorem. 

 

Activities  

Seminar/ Quiz/ Assignments/ Applications of Vector calculus to Real life Problems /Problem  Solving 

Sessions. 



 

Text Book 

A text Book of Higher Engineering Mathematics by B.S.Grawal, Khanna Publishers, 43
rd

 Edition 

ReferenceBooks 

1. Vector Calculus by P.C.Matthews, Springer Verlag publications.  

2. Vector Analysis by Murray Spiegel, Schaum Publishing Company, NewYork 
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