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Vectors (5 Lectures)  

• Vector algebra.  

• Scalar and vector products of two, three and four vectors. 

• Polar and Axial vectors 

• Derivatives of a vector with respect to a parameter.  

•  Gradient, divergence and curl of vectors fields.  

 



Vector Algebra 

• Addition & Multiplication of Vector  

• Dot & Cross product of two vectors 

• Dot & Cross product of three vectors 

• Dot & Cross product of Four vectors 

• Different Conditions in vectors 

 



• Vector and Scalar quantities 

 



• Polar & Axial Vectors 



Types of Vector 

• Zero Vector: ( ) A vector whose initial and terminal points coincides 

• Unit Vector (  ) : A vector whose magnitude is unity 

• Co-initial Vectors: Two or more vector have same initial points 

• Collinear Vectors: Two or more vectors are said to be collinear if they are 

parallel to the same line irrespective of magnitude and direction. 

• Equal Vector: They have same magnitude and direction 
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• Vector Operations: 

 

 

• Commutative 

• Associative 
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• Distributive Law 

 

 

 

 

 

 

 

• Ex 

• Soln 

   

 



• Work done as scalar Product 
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• Distributive Law 

 



• Note 

 

 

 

 

 

 

 

 



• Example of cross product: Torque & Angular Velocity 

 



• Vector Algebra: Component Form 
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• Determinant Form 



• Ex  

 

 

 

 

 

 

 

 

 

 

 



• EX 

• Ex Write down the coordinate body diagonals, face diagonals and corners of 

cube assuming one corner is origin.     



• Triple products: Dot & Cross Product of three vectors 

 



• In determinant form 



• Geometrical interpretation of scalar triple product 



• Linearly dependent vectors 

 

 

 

• Theorem: 

 

 

• Dot & Cross properties 



• Example to calculate the Vol of Tetrahedron and Coplanar condition 



• Problems 

 

 

 

 

 

 

 

• Notes (1) 

•  (2) 

 



Notes on Triple Product 

 



• Summary 
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• Ex  

 



Examples 

 



• EXERCISE 

 



Dot & Cross product of four vectors 

 

 

• Ex 

 

• Ex  Prove that 

 

• Prob 

 

 



• EXERCISE 

 



LEC 5 

• Position Vector & Coordinate system 

• Differential Calculus :Derivatives of a vector with respect to a 
parameter 

• Gradient 

• Divergence 

• Curl 



• Position, Displacement and Separation Vector 



• Note 

 



• Position Vector in Different Coordinates System 

• Generally we have 3 types of Coordinates known as Curvilinear 

Coordinates  

• Cartesian Coordinates System 

• Spherical Polar Coordinates System 

• Cylindrical Coordinates System 

 

 



• Spherical Polar Coordinates System: Position Vector 

 

 

 

 

 

 

 

 

 

 

 

• Infinitesimal Displacement 

 

 

 

 

 

 



• Cylindrical Coordinate 

 

 

 

 

 

 

 

 

• Infinitesimal Displacement 

 



• Differential Calculus: Ordinary Differential 

 

 



• Gradient 

 

 

 

 

 

 

 

 

• If T=T(x,y,z) then 
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• Discussion 

 



• Ex 

 



• Ex 

 



• The Del Operator  



• Note 

 



• The Divergence 

 



• .Imagine that you are standing… 

 



• Ex 

 



• HW 

 



• The Curl 

 



• Representation of Curl 

 

 

 

 

 

 

• Note: 

 

 

 

 

 

 



• Ex 

 

• Soln 

 

 

 

 

 

 

 

• Notes 

 

 

 



• Curl & Div Theorems  

•   



• Theorem 2 

 



• Ex 

 



• Ex  



• Problems 1 

 

 

 

 

• (c) 

• (d) 

 

• (e)    

 



• SET:1 Divergence Problems 

 



• SET:2 Curl Problems 
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• .. 

 



• Problems 

• 1. Check the divergence of function 

 

• 2. Check the curl of function 

 

 


