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Examples	of	exponential	and	logarithmic	functions	in	real	life.

The	logarithmic	function	is	an	important	medium	of	math	calculations.	Logarithms	were	discovered	in	the	16th	century	by	John	Napier	a	Scottish	mathematician,	scientist,	and	astronomer.	It	has	numerous	applications	in	astronomical	and	scientific	calculations	involving	huge	numbers.	Logarithmic	functions	are	closely	related	to	exponential	functions
and	are	considered	as	an	inverse	of	the	exponential	function.	The	exponential	function	ax	=	N	is	transformed	to	a	logarithmic	function	logaN	=	x.	The	logarithm	of	any	number	N	if	interpreted	as	an	exponential	form,	is	the	exponent	to	which	the	base	of	the	logarithm	should	be	raised,	to	obtain	the	number	N.	Here	we	shall	aim	at	knowing	more	about
logarithmic	functions,	types	of	logarithms,	the	graph	of	the	logarithmic	function,	and	the	properties	of	logarithms.	What	are	Logarithmic	Functions?	The	basic	logarithmic	function	is	of	the	form	f(x)	=	logax	(r)	y	=	logax,	where	a	>	0.	It	is	the	inverse	of	the	exponential	function	ay	=	x.	Log	functions	include	natural	logarithm	(ln)	or	common	logarithm
(log).	Here	are	some	examples	of	logarithmic	functions:	f(x)	=	ln	(x	-	2)	g(x)	=	log2	(x	+	5)	-	2	h(x)	=	2	log	x,	etc.	Some	of	the	non-integral	exponent	values	can	be	calculated	easily	with	the	use	of	logarithmic	functions.	Finding	the	value	of	x	in	the	exponential	expressions	2x	=	8,	2x	=	16	is	easy,	but	finding	the	value	of	x	in	2x	=	10	is	difficult.	Here	we
can	use	log	functions	to	transform	2x	=	10	into	logarithmic	form	as	log210	=	x	and	then	find	the	value	of	x.	The	logarithm	counts	the	number	of	occurrences	of	the	base	in	repeated	multiples.	The	formula	for	transforming	an	exponential	function	into	a	logarithmic	function	is	as	follows.	The	exponential	function	of	the	form	ax	=	N	can	be	transformed
into	a	logarithmic	function	logaN	=	x.	The	logarithms	are	generally	calculated	with	a	base	of	10,	and	the	logarithmic	value	of	any	number	can	be	found	using	a	Napier	logarithm	table.	The	logarithms	can	be	calculated	for	positive	whole	numbers,	fractions,	decimals,	but	cannot	be	calculated	for	negative	values.	Domain	and	Range	of	Log	Functions	Let
us	consider	the	basic	(parent)	common	logarithmic	function	f(x)	=	log	x	(or	y	=	log	x).	We	know	that	log	x	is	defined	only	when	x	>	0	(try	finding	log	0,	log	(-1),	log	(-2),	etc	using	your	calculator.	You	will	come	up	with	an	error).	So	the	domain	is	the	set	of	all	positive	real	numbers.	Now,	we	will	observe	some	of	the	y-values	(outputs)	of	the	function	for
different	x-values	(inputs).	When	x	=	1,	y	=	log	1	=	0	When	x	=	2,	y	=	log	2	=	0.3010	When	x	=	0.2,	y	=	-0.6990	When	x	=	0.01,	y	=	-2,	etc	We	can	see	that	y	can	be	either	a	positive	or	negative	real	number	(or)	it	can	be	zero	as	well.	Thus,	y	can	take	the	value	of	any	real	number.	Hence,	the	range	of	a	logarithmic	function	is	the	set	of	all	real	numbers.
Thus:	The	domain	of	log	function	y	=	log	x	is	x	>	0	(or)	(0,	∞).	The	range	of	any	log	function	is	the	set	of	all	real	numbers	(R)	Example:	Find	the	domain	and	range	of	the	logarithmic	function	f(x)	=	2	log	(2x	-	4)	+	5.	Solution:	For	finding	domain,	set	the	argument	of	the	function	greater	than	0	and	solve	for	x.	2x	-	4	>	0	2x	>	4	x	>	2	Thus,	domain	=	(2,
∞).	As	we	have	seen	earlier,	the	range	of	any	log	function	is	R.	So	the	range	of	f(x)	is	R.	Logarithmic	Graph	We	have	already	seen	that	the	domain	of	the	basic	logarithmic	function	y	=	loga	x	is	the	set	of	positive	real	numbers	and	the	range	is	the	set	of	all	real	numbers.	We	know	that	the	exponential	and	log	functions	are	inverses	of	each	other	and
hence	their	graphs	are	symmetric	with	respect	to	the	line	y	=	x.	Also,	note	that	y	=	0	when	x	=	0	as	y	=	loga1	=	0	for	any	'a'.	Thus,	all	such	functions	have	an	x-intercept	of	(1,	0).	A	logarithmic	function	doesn't	have	a	y-intercept	as	loga0	is	not	defined.	Summarizing	all	these,	the	graphs	of	exponential	functions	and	logarithmic	graph	look	like	below.
Properties	of	Logarithmic	Graph	a	>	0	and	a	≠	1	The	logarithmic	graph	increases	when	a	>	1,	and	decreases	when	0	<	a	<	1.	The	domain	is	obtained	by	setting	the	argument	of	the	function	greater	than	0.	The	range	is	the	set	of	all	real	numbers.	Graphing	Logarithmic	Functions	Before	drawing	a	log	function	graph,	just	have	an	idea	of	whether	you
get	an	increasing	curve	or	decreasing	curve	as	the	answer.	If	the	base	>	1,	then	the	curve	is	increasing;	and	if	0	<	base	<	1,	then	the	curve	is	decreasing.	Here	are	the	steps	for	graphing	logarithmic	functions:	Find	the	domain	and	range.	Find	the	vertical	asymptote	by	setting	the	argument	equal	to	0.	Note	that	a	log	function	doesn't	have	any
horizontal	asymptote.	Substitute	some	value	of	x	that	makes	the	argument	equal	to	1	and	use	the	property	loga	1	=	0.	This	gives	us	the	x-intercept.	Substitute	some	value	of	x	that	makes	the	argument	equal	to	the	base	and	use	the	property	loga	a	=	1.	This	would	give	us	a	point	on	the	graph.	Join	the	two	points	(from	the	last	two	steps)	and	extend	the
curve	on	both	sides	with	respect	to	the	vertical	asymptote.	Example:	Graph	the	logarithmic	function	f(x)	=	2	log3	(x	+	1).	Solution:	Here,	the	base	is	3	>	1.	So	the	curve	would	be	increasing.	For	domain:	x	+	1	>	0	⇒	x	>	-1.	So	domain	=	(-1,	∞).	Range	=	R.	Vertical	asymptote	is	x	=	-1.	At	x	=	0,	y	=	2	log3	(0	+	1)	=	2	log3	1	=	2	(0)	=	0	At	x	=	2,	y	=	2
log3	(2	+	1)=	2	log3	3	=	2	(1)	=	2	If	we	want	more	clarity,	we	can	form	a	table	of	values	with	some	random	values	of	x	and	substitute	each	of	them	in	the	given	function	to	compute	the	y-values.	This	way,	we	get	more	points	on	the	graph	and	it	helps	in	getting	the	perfect	shape	of	the	graph.	Thus,	(0,	0)	and	(2,	2)	are	two	points	on	the	curve.	Thus,	the
log	function	graph	looks	as	follows.	Properties	of	Logarithmic	Functions	Logarithmic	function	properties	are	helpful	to	work	across	complex	log	functions.	All	the	general	arithmetic	operations	across	numbers	are	transformed	into	a	different	set	of	operations	within	logarithms.	The	product	of	two	numbers,	when	taken	within	the	logarithmic	functions
is	equal	to	the	sum	of	the	logarithmic	values	of	the	two	functions.	Similarly,	the	operations	of	division	are	transformed	into	the	difference	of	the	logarithms	of	the	two	numbers.	Let	us	list	the	important	properties	of	log	functions	in	the	below	points.	log	ab	=	log	a	+	log	b	loga/b	=	log	a	-	log	b	logba	=	(logc	a)/(logc	b)	(change	of	base	rule)	logax	=	x
loga	loga	1	=	0	loga	a	=	1	Derivative	and	Integral	of	Logarithmic	Functions	The	derivation	of	the	logarithmic	function	gives	the	slope	of	the	tangent	to	the	curve	representing	the	logarithmic	function.	The	formula	for	the	derivative	of	the	common	and	natural	logarithmic	functions	are	as	follows.	The	integral	formulas	of	logarithmic	functions	are	as
follows:	The	integral	of	ln	x	is	∫	ln	x	dx	=	x	(ln	x	-	1)	+	C.	The	integral	of	log	x	is	∫	log	x	dx	=	x	(log	x	-	1)	+	C.	Related	Topics:	Exponents	Exponent	Rules	Properties	of	Logarithms	Logs	in	calculations	Example	1:	Express	43	=	64	in	logarithmic	form.	Solution:	The	exponential	form	ax	=	N	can	be	written	in	logarithmic	function	form	as	logaN	=	x	.	Hence,
43	=	64	can	be	written	in	logarithmic	form	as	log464	=	3.	Answer:	log464	=	3	Example	2:	Simplify	log2	(1/128).	Solution:	We	use	the	properties	of	logarithmic	function	to	simplify	the	given	logarithm.	log2	(1/128)	=	log2	1	-	log2	128	=	0	-	log2	27	=	-log2	27	=	-7	log2	2	=	-7	(1)	=	-7	Answer:	Hence	log2	(1/128)	=	-7	Example	3:	Find	the	domain,	range,
vertical	and	horizontal	asymptotes	of	the	logarithmic	function	f(x)	=	3	log2	(2x	-	3)	-	7.	Solution:	For	domain,	2x	-	3	>	0	⇒	x	>	3/2.	Hence	domain	=	(3/2,	∞).	The	range	of	any	log	function	is	(-∞,	∞).	For	vertical	asymptote	(VA),	2x	-	3	=	0	⇒	x	=	3/2.	A	logarithmic	graph	never	has	a	horizontal	asymptote	(HA).	Answer:	Domain	=	(3/2,	∞);	Range	=	(-∞,	∞);
VA	is	x	=	3/2;	No	HA.	View	More	>	go	to	slidego	to	slidego	to	slide	Breakdown	tough	concepts	through	simple	visuals.	Math	will	no	longer	be	a	tough	subject,	especially	when	you	understand	the	concepts	through	visualizations.	Book	a	Free	Trial	Class	FAQs	on	Logarithmic	Functions	The	logarithmic	function	can	be	solved	using	the	logarithmic
formulas.	The	product	of	functions	within	logarithms	is	equal	(log	ab	=	log	a	+	log	b)	to	the	sum	of	two	logarithm	functions.	The	division	of	two	logarithm	functions(loga/b	=	log	a	-	log	b)	is	changed	to	the	difference	of	logarithm	functions.	The	logarithm	functions	can	also	be	solved	by	changing	it	to	exponential	form.	How	to	Graph	Logarithmic
Functions?	The	graph	of	log	function	y	=	log	x	can	be	obtained	by	finding	its	domain,	range,	asymptotes,	and	some	points	on	the	curve.	To	find	some	points	on	the	curve	we	can	use	the	following	properties:	What	are	Asymptotes	of	a	Logarithmic	Function?	Here	are	the	asymptotes	of	a	logarithmic	function	f(x)	=	a	log	(x	-	b)	+	c:	The	vertical	asymptote
is	x	=	b.	There	is	no	horizontal	asymptote.	How	Are	Exponential	and	Logarithmic	Functions	Related?	The	exponential	function	of	the	form	ax	=	N	can	be	transformed	into	a	logarithmic	function	logaN	=	x.	Here	the	exponential	functions	2x	=	10	is	transformed	into	logarithmic	form	as	log210	=	x,	to	find	the	value	of	x.	The	logarithm	counts	the
numbers	of	occurrences	of	the	base	in	repeated	multiples.	What	is	the	Difference	Between	Natural	Logarithmic	and	Common	Logarithmic	Functions?	The	logarithmic	functions	are	broadly	classified	into	two	types,	based	on	the	base	of	the	logarithms.	We	have	natural	logarithms	and	common	logarithms.	Natural	logarithms	are	logarithms	to	the	base
'e',	and	common	logarithms	are	logarithms	to	the	base	of	10.	Further	logarithms	can	be	calculated	with	reference	to	any	base,	but	are	often	calculated	for	the	base	of	either	'e'	or	'10'.	The	natural	logarithms	are	written	as	logex	(or)	ln	x,	and	the	common	logarithms	are	written	as	log10x	(or)	log	x.	To	obtain	the	value	of	x	from	natural	logarithms,	it	is
equal	to	the	power	to	which	e	has	to	be	raised	to	obtain	x.	e	=	2.718	logeN	=	2.303	×log10N	log10N	=	0.4343	×	logeN	The	value	of	e	=	2.718281828459,	but	is	often	written	in	short	as	e	=	2.718.	Also,	the	above	formulas	help	in	the	interconversion	of	natural	logarithms	and	common	logarithms.	How	to	Differentiate	Logarithmic	Functions?	The
differentiation	of	a	logarithmic	function	results	in	the	inverse	of	the	function.	The	differentiation	of	ln	x	is	equal	to	1/x.	(d/dx	.ln	x	=	1//x).	Also,	the	antiderivative	of	1/x	gives	back	the	ln	function.	What	Is	the	Range	of	Logarithmic	Functions?	The	range	of	a	logarithmic	function	takes	all	values,	which	include	the	positive	and	negative	real	number
values.	Thus	the	range	of	the	logarithmic	function	is	from	negative	infinity	to	positive	infinity.	What	Is	the	Domain	of	Logarithmic	Functions?	The	logarithms	can	be	calculated	for	positive	whole	numbers,	fractions,	decimals,	but	cannot	be	calculated	for	negative	values.	Hence	the	domain	of	the	logarithmic	function	is	the	set	of	all	positive	real
numbers.	What	is	the	Formula	for	Logarithmic	Functions?	The	following	formulas	are	helpful	to	work	and	solve	the	log	functions.	log	ab	=	log	a	+	log	b	loga/b	=	log	a	-	log	b	logba	=	(log	a)/(log	b)	logax	=	x	loga	What	Are	Logarithmic	Functions	Used	For?	Logarithmic	functions	have	numerous	applications	in	physics,	engineering,	astronomy.	The
numeric	measurements	in	astronomy	include	huge	numbers	with	decimals	and	exponents.	The	huge	scientific	calculations	can	be	easily	simplified	and	calculated	using	log	functions.	The	logarithmic	functions	help	in	transforming	the	product	and	division	of	numbers	into	sum	and	difference	of	numbers.	

If	y	=	ln	x,	then	the	derivative	of	y	=	1/x.	Using	all	necessary	rules,	solve	this	differential	calculus	pdf	worksheet	based	on	natural	logarithm.	Logarithmic	Function.	Differentiate	Trigonometric	Functions.	Differentiation	worksheets	based	on	trigonometry	functions	such	as	sine,	cosine,	tangent,	cotangent,	secant,	cosecant	and	its	inverse.	Want	to	see
how	well	you	know	a	particular	math	concept?	Take	Study.com's	short,	multiple-choice	quiz.	Get	immediate	feedback	and	results	to	…	10/05/2020	·	Determine	that	you	need	a	logarithmic	scale	for	the	y-axis.	You	will	use	a	logarithmic	scale	to	graph	data	that	changes	extremely	quickly.	A	standard	graph	is	useful	for	data	that	grows	or	decreases	at	a
linear	rate.	A	logarithmic	graph	is	for	data	that	changes	at	an	exponential	rate.	Samples	of	such	data	might	be:	Population	growth	rates	28/01/2018	·	For	problems	3	–	7	using	only	Properties	1	–	9	from	the	Limit	Properties	section,	one-sided	limit	properties	(if	needed)	and	the	definition	of	continuity	determine	if	the	given	function	is	continuous	or
discontinuous	at	the	indicated	points.	24/03/2022	·	Exponential	functions	feature	uninterrupted	curved	graphs	that	never	reach	a	horizontal	asymptote.	Several	practical	phenomena	are	governed	by	logarithmic	or	exponential	functions.	Exponential	growth.	Exponential	growth	is	a	mathematical	transformation	that	grows	indefinitely	using	an
exponential	function.	Worksheet	(1):	Graphs	of	Basic	Functions.	Worksheet	(2):	Exponential	Growth	and	Decay	Problems.	Worksheet	(3):	Graphing	Exponential	Functions.	Worksheet	(4):	Graphing	Logarithmic	Functions.	Worksheet	(5):	Solve	Exponential	Equations.	Worksheet	(6):	Solve	Logarithmic	Equations.	Worksheet	(7):	Multiple	Choice
Questions	on	Polynomials	and	…	Graphing	Logarithmic	and	Exponential	Functions;	Algebra	2	problems	with	detailed	solutions.	Complex	Numbers;	Problem	1-1	Let	z	=	2	-	3	i	where	i	is	the	imaginary	unit.	Evaluate	z	z*	,	where	z*	is	the	conjugate	of	z	,	and	write	the	answer	in	standard	form.	Detailed	Solution.	Free	Algebra	2	worksheets	created	with
Infinite	Algebra	2.	Printable	in	convenient	PDF	format.	Measurement	Worksheets	Measurement	Worksheets	for	Practice.	Here	is	a	graphic	preview	for	all	of	the	measurement	worksheets.	You	can	select	different	oblects	and	reading	scales	to	practice	measuring	and	reading	real	world	examples.These	measurement	worksheets	are	randomly	created
and	will	never	repeat	so	you	have	an	endless	supply	of	quality	measurement	…	These	worksheets	will	produce	ten	problems	per	worksheet.	These	Equations	Worksheets	are	a	good	resource	for	students	in	the	5th	Grade	through	the	8th	Grade.	Distance,	Rate,	and	Time	Word	Problems	These	Algebra	1	Equations	Worksheets	will	produce	distance,	rate,
and	time	word	problems	with	ten	problems	per	worksheet.
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