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Derivatives	of	trig	functions	examples

Derivatives	of	inverse	trig	functions	examples.	Derivatives	of	trig	functions	examples	and	solutions.

Show	mobile	warning	Show	all	notes	Hide	all	notes	Mobile	notice	You	seem	to	be	on	a	device	with	a	"tight"	screen	width	(ie	you're	probably	on	a	mobile	phone).	Due	to	the	nature	of	mathematics	on	this	site	it	is	the	best	view	in	landscape	mode.	If	the	device	is	not	in	a	horizontal	mode	many	of	the	equations	will	run	off	on	the	device	side	(it	should	be
able	to	scroll	to	see	them)	and	some	of	the	menu	items	will	be	cut	due	to	the	close	screen	width.	With	this	section	we	will	start	watching	the	derivatives	of	different	functions	from	the	polynomials	or	the	roots	of	the	polynomials.	We	will	begin	this	process,	taking	a	look	at	the	derivatives	of	the	six	trig	functions.	Two	of	derivatives	will	be	derived.	The
remaining	four	are	left	to	you	and	will	follow	similar	tests	for	the	two	data	here.	Before	acting	in	reality	in	the	derivatives	of	the	trig	functions	we	need	to	give	a	couple	of	limits	that	will	occur	in	the	derivation	of	two	of	the	derivatives.	MADE	[MATHOP	{LIM}	>>>>>>}}	{Theta}	=	1	HSPACE	{0.75in}	mathop	{Lim}	limits	_	{Theta>	>>
>>>>>>>>	>>>>>>>>>>>>	-	>>	>>	-	>>	{theta}	=	#	see	the	Proof	of	Trig	Limits	section	of	the	EXTRAS	chapter	to	see	the	test	of	these	two	limits.	Before	proceeding	a	quick	note.	Students	often	ask	why	we	always	use	radiant	in	a	calculation	class.	That's	why!	The	test	of	the	formula	that	involves	the	sine	above	requires	the	angles	to	be	in
radians.	If	the	corners	are	in	degrees	the	limit	that	involves	the	sine	is	not	1	and	so	the	formulas	that	derive	below	would	change	too.	The	formulas	below	would	collect	a	constant	more	that	would	just	enter	the	way	of	our	work	and	therefore	we	use	radians	to	prevent	it	from.	So	remember	to	always	use	radians	in	a	calculation	class!	Before	starting	to
differentiate	the	functions	of	trig	we	work	a	rapid	set	of	limit	problems	that	this	fact	now	allows	us	to	do.	Example	1	Evaluate	each	of	the	following	limits.	(DisplayStyle	Mathop	{Lim}	>>>>>>>	\\\\\\\\\\\\\\\\\\\\\\\\\\\\\	Owl	{Left	({2Z}	Right)	-	1}}	{z}	Show	all	solutions	Hide	all	solutions	A	(DisplayStyle	Mathop	{Lim}
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>	>>>	>>	>>	>>}}}	{6	There	is	really	much	at	this	limit.	In	fact,	it's	just	here	to	counter	the	next	example	so	you	can	see	the	difference	in	how	they	work.	In	this	case,	since	there	is	only	a	6	in	the	denominator,	we	simply	enjoy	it	and	then	we	use	the	fact.	[mathop	{LIM	\to
>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	}}{6\theta	}}	=	=	♪	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>	>
>	>	>	>	>	>	>	>	>	>	>	>	>	To	do	this,	we	must	note	that	the	theme	of	the	sine	is	the	same	as	the	denominator	(i.e.	it	is	\(\theta	\)).	So	we	have	to	ensure	that	both	the	sine	and	the	denominator	are	the	same.	We	can	do	so	by	multiplying	the	numberer	and	the	denominator	of	6	as	follows.	\[\mathop	{\lim	}\limits_{x	\to	0}	\frac{\sin	\left(	{6x}	\right}
{x}	=	\mathop	{\lim	}\limits_{x	\to	0}	\frac{6\sin	\left(	{6x}}}{6x}}	{\6x}{6x}{6x}}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{6x}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\"}{\	Note	that	we	have	factor	6	in	the	numberer	out	of	the	limit.	At	this	point,	while	it	may	not	seem,	we	can
use	the	fact	above	to	finish	the	limit.	To	see	that	we	can	use	the	fact	on	this	limit	we	make	a	change	of	variables.	A	change	of	variables	is	really	just	a	rename	of	portions	of	the	problem	to	make	something	more	similar	to	something	we	know	how	to	deal	with.	They	cannot	always	be	done,	but	sometimes,	like	this	case,	they	can	simplify	the	problem.
The	change	of	variables	here	is	to	leave	\(\theta	=	6x\)	and	then	notice	that	as	\(x	\to	0\)	we	also	\(\theta	\to	6\left(0	\right)	=	0\).	When	making	a	change	of	variables	in	a	limit	we	need	to	change	all	\(x\)	in	\(\theta	\)	and	that	includes	that	in	the	limit.	The	change	of	the	variables	on	this	limit	gives,	\[\begin{align*}\mathop	{\lim	}\limits_{x	\to	0}
\frac{\sin	\left(6x}}}{\x}	&	=	6\mathop	{\lim	}\limits_{x\}	a	0}	\frac{\sin	\left\6){{{{\	And	here	we	are.	Note	that	we	don't	really	need	to	change	variables	here.	All	we	really	need	to	note	is	that	the	subject	of	the	sine	is	the	same	as	the	denominator	and	then	we	can	use	the	fact.	A	change	in	variables,	in	this	case,	is	really	only	necessary	to	clarify	that
the	fact	works.	c\(\displaystyle	\mathop	{\lim	}\limits_{x	\to	0}	\frac{x}{\sin	\left(	{7x}	\right)}}\)	Show	solution	In	this	case	it	seems	that	we	have	a	small	problem	as	the	function	we	are	taking	the	limit	here	is	reversed	than	the	fact.	This	is	not	the	problem	that	seems	to	be	once	we	notice	that,	\[\frac{x}{{\sin	\left(	{7x}	\right)}}	=	\frac{1}
{\,\,\,\,\,\,\frac{\sin	\left(	{7x}	\right)}}{x}\limit,\,\,}}\]	and	then	all	we	have	to	do	is	remember	aproperties	that	0	0,\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\	\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\	\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\	\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\	\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\	A	little	rewrite	we	can	see	that	we	end	up	making	a	limit	like	what	we	did	in	the
previous	part.	So	let's	do	the	limit	here	and	this	time	we	won't	worry	about	a	change	of	variable	to	help	us.	All	we	have	to	do	is	multiply	the	numerator	and	the	denominator	of	the	fraction	in	the	denominator	of	7	to	get	the	things	set	to	use	the	fact.	Here	is	the	job	for	this	limit.	{Ign	\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\	\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\	\\\\\\\\\\\\\\\\\\\\\\\\\	(DisplayStyle	Mathop	{LIM}	Limits_	{t	0}	)	Show	solution	This	limit	does	not	seem	to	be	the	limit	in	the	fact,	however	it	can	be	thought	of	as	a	combination	of	the	previous	two	parts	doing	a	bit	of	rewrite.	First,	we	will	divide	the	fraction	as	follows,	[mathop	{Lim}	limits_	{t	0}	frac	{	}	RIGHT)}}	=
mathop	{LIM}	limits_	{t	0}	.}}}}}}	Right)	End	{align	*}	At	this	point	we	can	see	that	this	is	really	two	limits	we	have	seen	before.	Here	is	the	work	for	each	of	these	and	notice	on	the	second	limit	that	we	are	going	to	work	a	little	differently	than	we	did	in	the	previous	part.	This	time	we	will	notice	that	it	doesn't	matter	if	the	Sine	is	in	the	numerator
or	in	the	denominator	until	the	topic	of	the	Sine	is	the	same	as	what	is	the	limit	is	still	one	in	the	numerator.	Here	is	the	job	for	this	limit.	\	Mathop	Lim}	limits_	{t	0}	frac	{left	(-	yes'.	)	<	<	>	<	>	<	>	<	>	>	<	>	<	>	<	>	<	>	<	>	<	>	<	>	<	>	<	<	>	<	>	}	}	<	<	}	}	}	<	<	}	}	}	}	}	}	}	}	}	}	<	<	<	<	<	<	}	<	<	<	}	<	}	<	<	<	<	<	<	<	<	<	<	<	<	}	<
<	<	}	}	<	}	}	}	}	}	}	}	}	}	}	}	<	<	}	}	}	}	}	}	}	}	}	}	}	}	}	}	}	}	}	}	}	}	}	}	}	}	}	}	}	}	}	This	limit	seems	almost	equal	to	that	of	the	fact	in	the	sense	that	the	topic	of	the	breast	is	the	same	as	that	of	the	denominator.	However,	note	that	in	the	limit,	\	(x\)	is	going	to	4	and	not	to	0	as	the	fact	requires.	However,	with	a	change	of	variables,	we	can	see
that	this	limit	is	actually	set	to	use	the	above	fact	independently.	Then,	leave	\	(\theta	=	x	–	4\)	and	then	note	that	as	\	(x	\to	4\)	we	\	(\theta	\to	0\).	Then,	after	changing	the	variable,	the	limit	becomes,	\[\mathop	{\lim	}\limits_{x	\to	4}	\frac{\sin	\left	({x	–	4}	\right)	}{x	–	4}}	=	\mathop	{\lim	}\limits_{\theta	0}	\frac{\sin	\the	}{\theta	}	=	1\style\
Previous	parts	of	this	example	used	all	the	breasts	of	the	fact.	However,	we	could	have	easily	used	the	part	of	cosine,	so	here	is	a	short	example	using	the	little	thing	to	illustrate	it.	We	will	not	give	much	explanation	here,	since	it	works	exactly	the	same	way	as	the	breast	portion.	==	sync,	corrected	by	elderman	==	All	you	need	to	use	the	fact	is	that
the	subject	of	the	cosine	is	the	same	as	the	denominator.	Okay,	now	that	we	have	removed	this	set	of	limit	examples,	let's	go	back	to	the	main	point	of	this	section,	differentiating	the	trigonometric	functions.	We	will	start	by	finding	the	derivative	of	the	breast	function.	To	this	end	we	will	have	to	use	the	definition	of	derivative.	It's	been	a	while	since
the	last	time	we	had	to	use	it,	but	sometimes	there's	nothing	we	can	do.	Here	is	the	definition	of	the	derivative	of	the	breast	function.	\[\frac{d}{dx}}}\left	({\sin	\left	(x	\right)	}	\right)	=	\mathop	{\lim	}\limits_{h	\to	0}	\frac{\sin	\left	({x	+	h}	\right)	-	\sin	\le	\[\sin	\left	({x	\right)	}{h}\	Since	we	can't	simply	insert	\	(h	=	0\)	to	evaluate	the	limit,	we	will
have	to	use	the	following	trigonometry	formula	on	the	first	breast	of	the	numberer.	\[\sin	\left	({x	+	h}	\right)	=	\sin	\left	(x	\right)	\cos	\left\left	(h	\right)	+	\cos	\left	(x	\right)	\sin	\left	(h	\right)	\]	In	questo	modo,	modo,	^	Owter	\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\	\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\	\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\	\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
As	you	can	see	using	the	Trig	formula	we	can	combine	the	first	and	third	term	and	then	factor	a	sine	out	of	this.	We	can	therefore	break	the	fraction	in	two	pieces,	both	of	which	can	be	treated	separately.	Now,	both	limits	here	are	limits	as	(h)	approaches	zero.	In	the	first	limit	we	have	a	(X	Left	(X-Right)	and	in	the	second	limit	we	have	a	(	Both	are
only	functions	of	(x)	and	how	it	moves	to	zero	this	has	no	effect	on	the	value	of	(x).	Therefore,	as	regards	the	limits,	these	two	functions	are	constant	and	can	be	found	by	the	respective	limits.	In	this	way,	[frac	{d}	{dx}}	left	({left	(x}}	right)	=	sin	left	(x	right)	mathop	{s	limits_	{	H	0}	frac	{	of	the	fact	above	to	finish	this	problem.	[frac	{d}	{{dx}}	left
({left	(x}}	right)	=	Left	(0	Right)	+	COS	Left	(X	Right)	Left	(1	Right)	=	COS	Left	(X	Right)	Different	the	cosine	is	done	in	a	similar	way.	Will	you	request	a	trig	formula	Different,	but	apart	from	this	is	an	almost	identical	test.	The	details	will	be	left	to	you.	When	you	are	finished	with	the	test,	[Frac	{D}	{DX}}	Left	({so	Left	(x	right	)}	Right)	=	-	left	(x
Right)	with	these	two	out	of	the	way	the	remaining	four	are	quite	simple	to	obtain.	All	the	remaining	four	trig	functions	can	be	defined	in	terms	of	sine	and	so	and	these	Definitions,	along	with	appropriate	derivative	rules,	can	I	No	being	used	to	get	their	derivatives.	Let's	take	a	look	at	tangent.	The	tangent	is	defined	as	[Tan	Left	(x	Right)	=	frac	{{left
(x	right)}}	{cos	Sine	derivatives	and	though	everything	we	have	to	do	is	use	the	quotient	rule	on	this.	Let's	do	it.	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	^	}	And	if	we	also	remember	the	definition	of	"secretary"	in	terms	of	"knowledge"	that	we	arrive	at,	beegin	{align	*}	frac	{d}	{dx}}	left	(}	the
remaining	three	trig	functions	are	also	quotients	that	They	involve	sine	and	/	or	so	and	so	they	can	be	differently	differentiated.	We	will	leave	you	the	details.	Here	are	the	derivatives	of	all	six	trig	functions.	^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^
^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^	^^^^^^^^^^^^^^^^	At	this	point	we	should	do	some	examples.	Example	(g	left	(x)	=	3	sec	\	t	(x)	x	left)	x	left	(x)	right)	shows	all	solutions	hide	all	solutions	a	(x	right)	=	3	sec.	left	(x	right)	-	10	COT	Left	(x	Right)	Show	solution	There	is	not	really	much
to	this	problem.	We	will	differentiate	every	term	using	the	formulas	from	above.	\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\	\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\	\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\	\\\\\\\\\\\\\\\	\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\	Show	solution	in	this	part	we	will	have	to	use	the	product	rule	on	the	second	term	and	notice	that	we	really	need	the	product	rule	here.
There	is	nothing	else	to	do	this	derivative	unlike	what	we	have	seen	when	we	examined	the	product	rule.	When	we	examined	the	product	rule	for	the	first	time	the	only	functions	that	we	knew	how	to	differentiate	were	polynomials	and	in	those	cases	everything	we	really	had	to	do	was	multiply	and	we	could	take	the	derivative	without	the	rule	of	the
product.	Now	we	are	entering	where	we	will	be	forced	to	make	the	product	rule	sometimes,	regardless	of	whether	we	want	or	not.	We	will	also	have	to	be	careful	with	the	less	sign	second	term	and	make	sure	it	is	addressed	properly.	There	are	two	ways	to	deal	with	this.	A	way	to	make	sure	to	use	a	set	of	parentheses	as	follows,	\[\begin{align*}h'\left
(w	\right)	&	=	–	12{w^{	–	5}}}	–	\left	({2w\tan	\left	(w	\right)	+	{w^2}{\sec	}\left	(wright)	}\right)	\\right)	\\right)	\\right)	\\=}	Since	the	second	term	is	subtracted	from	the	first	term,	the	whole	derivative	of	the	second	term	must	also	be	subtracted	from	the	derivative	of	the	first	term.	The	brackets	make	this	idea	clear.	A	potentially	simpler	way	to	do
this	is	to	think	of	the	minus	sign	as	part	of	the	first	function	in	the	product.	Or,	in	other	words,	the	two	functions	of	the	product,	using	this	idea,	are	\	(-	{w^2}\)	and	\	(\tan	\left	(w	\right)	\).	This	way,	\[h'\left	(w	\right)	=	–	12{w^{	–	5}}}	–	2w\tan	\left	(w	\right)	–	{w^2}{\sec	^2}\left	(w	\right)	\]	So	no	matter	how	close	you	approach	this	problem	you
will	get	the	same	derivative.	c\	(y	=	5\s	In	\left	(x	\right)	\cos	\left	(x	\right)	+	4\csc	\left	(x	\right)	\	Show	Solution	As	with	the	previous	part	we	will	have	to	use	the	product	rule	on	the	first	term.	We	will	also	think	of	the	5	as	part	of	the	first	function	in	the	product	to	make	sure	we	take	care	of	it	properly.	Alternatively,	you	could	make	use	of	a	number	of
parentheses	to	make	sure	the	5	is	addressed	properly.	Either	way	it	will	work,	but	we	will	remain	with	the	thought	of	5	as	part	of	the	first	term	in	the	product.	Here’s	the	derivative	of	this	function.	\\\\\\\\\right\right\\\right]	Show	Solution	In	this	part	we	will	have	to	use	the	quotient	rule	to	take	the	derivative.	\[\begin{align*}P'\left	(t\right)	&	=
\frac{\cos	\left	(t\right)	\left	({3	–	2\cos	\left	(t\right)	}	\right)	–	\sin	\left	(t\right)	\left	({2\sin	\left	(t\right)	}\right)	}\right)	}\right)	}}{\left	({3	–	2\cos	\left	(t\right)	}	\right)	}^2}\\\\\\\\\\\\\cos	\left	(t\right)	–	2{\cos	}2}\left	(t\right)	–	2{\sin	}2}\left	(t\right)	}{{\left	({3	–	2\cos	\left	(t	\right)	}	\right)	}^2}}}}\end{align*}\]	Be	careful	with	the	signs	when
differentiating	the	denominator.	The	negative	sign	we	get	from	differentiating	cosine	will	erase	against	the	negative	sign	that	is	already	there.	This	seems	to	be	done,	but	actually	there	is	a	fair	amount	of	simplification	that	can	still	be	done.	To	do	this	we	need	to	compute	a	â​​-2â​​	from	the	last	two	terms	of	the	numerator	and	use	the	fact	that	\	({\cos
^2}\left	(\theta	\right)	+	{\sin	^2}\left	(\left	(\theta	\right)	=	1\).	\\\\\\\\\\\\\\\\left	(t\right/=\frac{3\cos	\left	(t-	2	\	left	({{{\	cos}	^	2}	\	left	(t	\	right)	+	{{\	Left}	^	2}	\	left	(t	\	right)	}	\	right)	}}	{{{{\\	\	Sx	({3	–	2	\	cos	\	left	(t	\	right)	}	\	right)	}	}	^	2}}}}}}}}}}}}}}}}	{	{	{	{	{	{}}}}}}}}}	{	{	{	{3	\	cos	\	left	(t	\	right)	–	2}}	{{{{\	\	left	({3	–	2	\	cos	\	\
left	(t	\	right)	}	\	right)	}	^	2}}}}}}}	{align	*}	\]	As	a	final	problem	here	let’s	not	forget	that	we	still	have	our	standard	interpretations	to	derivatives.	EXAMPLE	3	Suppose	the	amount	of	money	in	a	bank	account	is	given	by	\	[p	\	left	(t	\	right)	=	500	+	100	\	cos	\	left	(t	\	right)	–	150	\	Sin	\	left	(t	\	right)	\	]	where	\	(t	\)	is	in	years.	During	the	first	10
years	in	which	the	account	is	opened	when	is	the	amount	of	money	in	the	account	increasing?	Show	the	solution	to	determine	when	the	amount	of	money	is	increasing	we	need	to	determine	when	the	rate	of	change	is	positive.	Since	we	know	that	the	rate	of	change	is	given	by	the	derivative	that	is	the	first	thing	we	need	to	find.	\	[P\	left	(t	\	right)	=	–
100\	Sin	\	left	(t	\	right)	–	150\	cos	\	left	(t	\	right)	\]	Now,	we	need	to	determine	where	in	the	first	10	years	this	will	be	positive.	This	is	equivalent	to	asking	where	in	the	range	\	(\	left	[{0,10}	\	right]	\)	the	positive	derivative	is.	Remember	that	both	sine	and	cosine	are	continuous	functions	and	therefore	the	derivative	is	also	a	continuous	function.	So
the	intermediate	value	theorem	tells	us	that	the	derivative	can	only	change	the	sign	if	it	first	passes	through	zero.	So,	we	have	to	solve	the	following	equation.	\	[\	Begin	{align	*}	–	100	\	Sin	\	left	(t	\	right)	–	150	\	cos	\	left	(t	\	right)	&	=	0	\\	100	\	Sin	\	left	(t	\	right)	&	=	–	150	\	cos	\	left	(t	\	right)	\\	frac	{{\	Sin	\	left	(t	\	right)	}}	{{\	\	cos	\	left	(t	\	right)
}}}	&	=	–	1.5	\\	\	tan	\	left	(t	\	right)	&	=	–	1.5	\	end	{align	*}	\]	The	solution	to	this	equation	is,	\	[\	begin	{array}	{ll}	t	=	2.1588	+	2	\	pi	n,	&	\	hspace	{0.25in}	n	=	0,	\	PM	1,	\	PM	2,	\	LDOTS	\\	T	=	5.3004	+	2	\	PI	N,	&	\	HSPACE	{0.25IN}	N	=	0,	\	PM	1,	\	PM	2,	\	L	DOTS	\	End	{array}	\	]	If	you	don’t	remember	how	to	solve	trig	equations	go	back	and
have	a	look	at	the	sections	to	solve	TRIG	equations	in	the	Review	chapter.	We	are	only	interested	in	solutions	within	the	\	range	(\	left	[{0,10}	\	right]	\).	Linking	\	values	(n	\)	in	the	above	solutions	we	see	that	the	values	we	need	are,	\	[\	Begin	{Align	*}	&	t	=	2.1588	\	hspace	{0.5in}	t	=	2.1588	+	2	\	PI	=	8.4420	\	&	t	=	5.3004	\	end	{align	*}	\]	So
much	like	solving	polynomial	inequalities	all	we	need	to	do	is	sketch	into	a	numeric	line	and	add	into	these	points.	These	points	will	divide	the	numeric	line	into	regions	where	the	derivative	must	always	be	the	same	sign.	All	we	have	to	do	then	is	pick	a	test	point	from	each	region	to	the	sign	of	the	derivative	in	that	region.	Here	is	the	numerical	line
with	all	the	information	about	it.	So,	it	seems	that	the	amount	of	money	in	bank	account	will	increase	during	the	following	intervals.	[2.1588
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