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MWF	9:30-10:20	Lecture	
	



¡  First	midterm	exam	is	Wednesday	(Oct.	2)	during	
normal	class	hours	

§  Exam	covers	Griffiths	Ch.	1-2	&	lectures	through	Friday	9/27	

§  Equation	sheet	posted		
▪  You	are	responsible	for	printing	this,	annotating	it	if	you	desire,	and	
bringing	it	to	the	test	

§  Two	sample	midterms	(with	solutions)	posted		
▪  Format	of	this	year’s	exam	will	be	very	similar	
▪  Problems	will	include	spherical,	cylindrical,	and	Cartesian	geometry	

	



Position	&	Source:	Position	vector	!,	source	vector	!′,	separation	vector	∆! = ! − !′	
	
Fundamental	Theorems	of	Vector	Calculus:		
∇!! ! ∙ !" = ! ! − !(!)		 	 ∇ ∙ ! !" = ! ∙ !"			 (∇×!) ∙!" = ! ∙ !"		

	
Cartesian	Coordinates:	 !" = !"! + !"! + !"!	 !" = !" !" !"	
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Spherical	Coordinates:	 ! = ! !"#$ !"#$,		! = ! !"#$ !"#$,		! = ! !"#$	
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Cylindrical	Coordinates:	 ! = ! !"#$,		! = ! !"#$,		! = !	
	
!" = !"! + ! !"! + !"!	 !" = ! !" !" !"	
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Dirac	Delta	Function:	!! ∆! = !

!! ∇ ∙
∆!
∆!! ,		 !

! ∆! !" = 1	if	!′	contained	in	volume		
	
Irrotational	Functions:		 ∇×! = 0	 ! = ∇!	 ! ∙ !" = 0	
Solenoidal	Functions:		 ∇ ∙ ! = 0	 ! = ∇×!	 ! ∙ !" = 0	
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Position	&	Source:	Position	vector	!,	source	vector	!′,	separation	vector	∆! = ! − !′	
	
Fundamental	Theorems	of	Vector	Calculus:		
∇!! ! ∙ !" = ! ! − !(!)		 	 ∇ ∙ ! !" = ! ∙ !"			 (∇×!) ∙!" = ! ∙ !"		

	
Cartesian	Coordinates:	 !" = !"! + !"! + !"!	 !" = !" !" !"	
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Spherical	Coordinates:	 ! = ! !"#$ !"#$,		! = ! !"#$ !"#$,		! = ! !"#$	
	
!" = !"! + ! !"! + ! !"#$ !"!	 !" = !!!"#$ !" !" !"	
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Cylindrical	Coordinates:	 ! = ! !"#$,		! = ! !"#$,		! = !	
	
!" = !"! + ! !"! + !"!	 !" = ! !" !" !"	
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Dirac	Delta	Function:	!! ∆! = !

!! ∇ ∙
∆!
∆!! ,		 !

! ∆! !" = 1	if	!′	contained	in	volume		
	
Irrotational	Functions:		 ∇×! = 0	 ! = ∇!	 ! ∙ !" = 0	
Solenoidal	Functions:		 ∇ ∙ ! = 0	 ! = ∇×!	 ! ∙ !" = 0	
	
	
	
	
	
	
	
	

Position	&	Source:	Position	vector	!,	source	vector	!′,	separation	vector	∆! = ! − !′	
	
Fundamental	Theorems	of	Vector	Calculus:		
∇!! ! ∙ !" = ! ! − !(!)		 	 ∇ ∙ ! !" = ! ∙ !"			 (∇×!) ∙!" = ! ∙ !"		
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Spherical	Coordinates:	 ! = ! !"#$ !"#$,		! = ! !"#$ !"#$,		! = ! !"#$	
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Cylindrical	Coordinates:	 ! = ! !"#$,		! = ! !"#$,		! = !	
	
!" = !"! + ! !"! + !"!	 !" = ! !" !" !"	
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Dirac	Delta	Function:	!! ∆! = !
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∆!! ,		 !

! ∆! !" = 1	if	!′	contained	in	volume		
	
Irrotational	Functions:		 ∇×! = 0	 ! = ∇!	 ! ∙ !" = 0	
Solenoidal	Functions:		 ∇ ∙ ! = 0	 ! = ∇×!	 ! ∙ !" = 0	
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Colors	show	function,	vectors	show	gradient	



Line	Integral	

Volume	Integral	



Position	&	Source:	Position	vector	!,	source	vector	!′,	separation	vector	∆! = ! − !′	
	
Fundamental	Theorems	of	Vector	Calculus:		
∇!! ! ∙ !" = ! ! − !(!)		 	 ∇ ∙ ! !" = ! ∙ !"			 (∇×!) ∙!" = ! ∙ !"		

	
Cartesian	Coordinates:	 !" = !"! + !"! + !"!	 !" = !" !" !"	
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Spherical	Coordinates:	 ! = ! !"#$ !"#$,		! = ! !"#$ !"#$,		! = ! !"#$	
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Cylindrical	Coordinates:	 ! = ! !"#$,		! = ! !"#$,		! = !	
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Dirac	Delta	Function:	!! ∆! = !
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∆!! ,		 !

! ∆! !" = 1	if	!′	contained	in	volume		
	
Irrotational	Functions:		 ∇×! = 0	 ! = ∇!	 ! ∙ !" = 0	
Solenoidal	Functions:		 ∇ ∙ ! = 0	 ! = ∇×!	 ! ∙ !" = 0	
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Position	&	Source:	Position	vector	!,	source	vector	!′,	separation	vector	∆! = ! − !′	
	
Fundamental	Theorems	of	Vector	Calculus:		
∇!! ! ∙ !" = ! ! − !(!)		 	 ∇ ∙ ! !" = ! ∙ !"			 (∇×!) ∙!" = ! ∙ !"		

	
Cartesian	Coordinates:	 !" = !"! + !"! + !"!	 !" = !" !" !"	
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Spherical	Coordinates:	 ! = ! !"#$ !"#$,		! = ! !"#$ !"#$,		! = ! !"#$	
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Cylindrical	Coordinates:	 ! = ! !"#$,		! = ! !"#$,		! = !	
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Dirac	Delta	Function:	!! ∆! = !
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! ∆! !" = 1	if	!′	contained	in	volume		
	
Irrotational	Functions:		 ∇×! = 0	 ! = ∇!	 ! ∙ !" = 0	
Solenoidal	Functions:		 ∇ ∙ ! = 0	 ! = ∇×!	 ! ∙ !" = 0	
	
	
	
	
	
	
	
	



Position	&	Source:	Position	vector	!,	source	vector	!′,	separation	vector	∆! = ! − !′	
	
Fundamental	Theorems	of	Vector	Calculus:		
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Spherical	Coordinates:	 ! = ! !"#$ !"#$,		! = ! !"#$ !"#$,		! = ! !"#$	
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Cylindrical	Coordinates:	 ! = ! !"#$,		! = ! !"#$,		! = !	
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Dirac	Delta	Function:	 !! ! − ! !" = 1	if	!	contained	in	volume,	!! ∆! = !
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Irrotational	Functions:		 ∇×! = 0	 ! = ∇!	 ! ∙ !" = 0	
Solenoidal	Functions:		 ∇ ∙ ! = 0	 ! = ∇×!	 ! ∙ !" = 0	
	
	
	
	
	
	
	
	



Position	&	Source:	Position	vector	!,	source	vector	!′,	separation	vector	∆! = ! − !′	
	
Fundamental	Theorems	of	Vector	Calculus:		
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Spherical	Coordinates:	 ! = ! !"#$ !"#$,		! = ! !"#$ !"#$,		! = ! !"#$	
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! ∆! !" = 1	if	!′	contained	in	volume		
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Gauss’s	Law:	 ! ⋅ !" = !!"#/!!,			∇ ∙ ! = !/!!	
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r	=	Δr	Note:	
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