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Instructor-led	on	a	course	scheduleOptional	upgrade	availablePhysicists	use	math	all	of	the	time	in	nearly	everything	that	they	work	on.	Hence,	it	is	critical	that	you	become	efficient	in	being	able	to	use	more	advanced	math	to	enable	you	to	work	on	more	advanced	physics	courses.	Most	of	you	are	currently	what	I	would	call	a	technician	at	math.	You
are	able	to	perform	the	required	manipulations	to	find	and	simplify	answers.	But,	in	many	cases,	you	are	missing	the	deeper	understanding	to	help	you	interconnect	different	math	topics	and	for	you	to	be	able	to	apply	the	relevant	math	for	whatever	problem	you	will	face,	based	on	your	knowledge	of	how	the	different	math	topics	inter-relate.	On	the
other	hand,	a	practitioner	is	someone	who	not	only	is	technically	adept	at	performing	math	calculations,	but	also	have	the	insight	and	deeper	understanding	to	know	how	to	recognize	what	math	applies	to	what	problem.	They	understand	how	math	is	interconnected	and	recognize	that	math	involves	a	handful	of	simple	ideas	that	repeat.	They	are	able
to	re-derive	important	formulas	from	basic	principles	or	know	precisely	where	to	look	them	up	and	use	them.	The	goal	of	this	class	is	to	transform	you	from	a	math	technician	to	a	math	practitioner.	Mathematicians	take	this	one	step	further	and	actually	create	new	math.	We	will	not	focus	on	how	to	do	that	at	all	in	this	class.	Be	able	to	apply
techniques	of	calculus	(learned	in	the	first	three	semesters	of	a	calculus	sequence)	to	solve	problems	that	arise	in	physics.	Derive	and	use	the	geometric	series	in	calculations.	Manipulate	power	series	expressions	and	employ	them	in	physics	contexts.	Calculate	Taylor	polynomials/series	of	common	functions	and	use	them	in	approximating	functions
Follow	the	development	for	how	one	integrates	polynomials,	rational	functions	of	polynomials,	square	roots	of	quadratics,	rational	functions	with	square	roots	of	quadratics,	and	why	the	procedure	cannot	solve	integrals	with	square	roots	of	quartics.	Solve	integrals	via	parametric	methods	(differentiating	under	the	integral	sign)	including	techniques
for	introducing	the	parameter	into	the	integrand	Set	up	and	integrate	multidimensional	integrals	with	variable	mass	density	and	for	moments	of	inertia.	Solve	problems	in	multivariable	integrals	via	the	different	integral	theorems	Solve	Laplace's	equation	for	simple	geometries	Compute	the	curl	or	divergence	of	a	vector	field	and	the	gradient	of	a
scalar	function	Solve	complex	numbers	arithmetic	problems	Use	calculus	of	residues	to	solve	integrals	Use	row	reduction	to	solve	simultaneous	linear	equations	Calculate	the	determinant,	inverse,	and	eigenvalues	of	matrices	Construct	abstract	vector	spaces	using	the	definitions	of	a	vector	space	and	generalized	inner	products	Solve	any	first-order
linear	differential	equation	Solve	the	six	classes	of	nonlinear	first-order	differential	equations	Solve	higher-order	differential	equations	with	constant	coefficients	(homogeneous	and	inhomogeneous)	Construct	representations	of	curves	in	three	dimensions	using	the	Frenet-Serret	apparatus	Construct	Fourier	series	of	periodic	functions
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