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CORE COURSE VII 
 

VECTOR CALCULUS AND FOURIER SERIES 
 

Objectives:  
 

To provide the basic knowledge of vector differentiation & vector integration. 
To solve vector differentiation & integration problems. 
 

UNIT I 
 

Vector differentiation –velocity & acceleration-Vector & scalar fields –Gradient of a 
vector- Directional derivative – divergence & curl of a vector solinoidal & irrotational 
vectors –Laplacian double operator –simple problems        
 

UNIT II 
 

Vector integration –Tangential line integral –Conservative force field –scalar potential-
Work done by a force - Normal surface integral- Volume integral – simple problems. 
 

UNIT III 
 

Gauss Divergence Theorem – Stoke’s Theorem- Green’s Theorem – Simple problems & 
Verification of the theorems for simple problems. 
  
UNIT IV 
 

Fourier series- definition - Fourier Series expansion of  periodic functions with Period 
2  and period 2a – Use of odd & even functions in Fourier Series. 
 

UNIT V 
 

Half-range Fourier Series – definition- Development in Cosine series & in Sine series 
Change of interval – Combination of series  
 

TEXT BOOK(S) 
 

1. M.L. Khanna, Vector Calculus, Jai Prakash Nath and Co., 8th Edition, 1986. 
2. S. Narayanan, T.K. Manicavachagam Pillai, Calculus, Vol. III, S. Viswanathan Pvt 

Limited, and Vijay Nicole Imprints Pvt Ltd, 2004. 
 

UNIT – I     - Chapter 1 Section 1 & Chapter 2 Sections 2.3 to 2.6 , 3 , 4 , 5 , 7 of [1] 

UNIT – II - Chapter 3 Sections 1 , 2 , 4  of [1] 
UNIT – III - Chapter 3 Sections 5 & 6 of [2] 
UNIT – IV  - Chapter 6 Section 1, 2, 3 of [2] 
UNIT – V  - Chapter 6 Section 4, 5.1, 5.2, 6, 7 of [2]  
 

Reference: 
 

1. P.Duraipandiyan and Lakshmi Duraipandian, Vector Analysis, Emarald publishers 
(1986). 

2. Dr. S.Arumugam and prof. A.Thangapandi Issac, Fourier series, New Gamma 
publishing house (Nov 12) 
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