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Exponential	functions	equations	worksheet



Writing	equations	of	exponential	functions	given	two	points	worksheet.	Finding	equations	of	exponential	functions	worksheet	answers.	Finding	equations	of	exponential	functions	worksheet.	Exponential	functions	and	equations	worksheet.	Advanced	functions	solving	exponential	and	logarithmic	equations	worksheet	answers.	Writing	equations	for
exponential	functions	worksheet.

When	you	raise	a	product	to	a	power	you	raise	each	factor	with	a	power	$$\left	(xy	\right	)^{2}=	\left	(	xy	\right	)\cdot	\left	(	xy	\right	)=	\left	(	x\cdot	x	\right	)\cdot	\left	(	y\cdot	y	\right	)=x^{2}y^{2}$$	This	is	called	the	power	of	a	product	property	$$\left	(xy	\right	)^{a}=	x^{a}y^{a}$$	As	well	as	we	could	multiply	powers	we	can	divide	powers.
The	square	root	of	a	number	x	is	the	same	as	x	raised	to	the	0.5th	power	$$\sqrt{x}=\sqrt[2]{x}=x^{\frac{1}{2}}$$	Video	lesson	Simplify	the	following	expression	using	the	properties	of	exponents	$$\frac{(	7^{5})	^{10}\cdot	7^{200}}{\left	(	7^{-2}	\right	)^{30}}$$	Here	we	will	learn	about	exponential	graphs,	including	recognising,	sketching,
plotting	and	interpreting	exponential	graphs.	A	smooth	curve	should	be	drawn	through	the	points.	y=\frac{3}{x}	is	a	reciprocal	function;	its	graph	would	be	a	hyperbola.	Find	out	more	about	our	GCSE	maths	revision	programme.	$$x^{-a}=\frac{1}{x^{a}},\:	\:	xeq	0$$	$$x^{a}=\frac{1}{x^{-a}},\:	\:	xeq	0$$	The	same	properties	of	exponents
apply	for	both	positive	and	negative	exponents.	for	the	correct	value	of	k	(1)	You	have	now	learned	how	to:	Recognise	graphs	of	exponential	functionsDraw	graphs	of	exponential	functionsInterpret	graphs	of	exponential	functions	Laws	of	indicesSolving	equationsSimultaneous	equations	Prepare	your	KS4	students	for	maths	GCSEs	success	with	Third
Space	Learning.	Weekly	online	one	to	one	GCSE	maths	revision	lessons	delivered	by	expert	maths	tutors.	(4	Marks)	3=pq^0	=	p	.	E.g.	In	order	to	recognise	an	exponential	graph:	Identify	linear	or	quadratic	or	any	other	functionsIdentify	the	exponential	functionIdentify	your	final	answer	Get	your	free	exponential	graph	worksheet	of	20+	questions
and	answers.	The	coordinates	are	plotted	on	the	grid.	It	has	x	as	the	exponent	and	the	base	is	y=\frac{1}{3}	,	which	is	less	than	1.	The	y-intercept	of	an	exponential	curve	(at	x	=	0	)	is	1	since	anything	raised	to	the	power	0	is	1.	y=\frac{6}{x}	is	a	reciprocal	function;	its	graph	would	be	a	hyperbola.	We	use	essential	and	non-essential	cookies	to
improve	the	experience	on	our	website.	Find	the	equation	of	the	curve.	In	earlier	chapters	we	introduced	powers.	The	graph	of	an	exponential	function	can	represent	either	exponential	growth	or	exponential	decay:	When	k	is	greater	than	1	it	is	a	growth	curve.	As	x	increases,	so	does	y.	The	curve	is	a	decay	curve;	its	equation	will	be	an	exponential
function.	Please	read	our	Cookies	Policy	for	information	on	how	we	use	cookies	and	how	to	manage	or	change	your	cookie	settings.AcceptPrivacy	&	Cookies	Policy	It	is	best	practice	to	use	a	pencil	and	plot	the	coordinates	using	small	crosses.	y=x^2+1	is	a	quadratic	function;	its	graph	would	be	a	parabola.	y=0.1^x	is	an	exponential	function.	So	the
graph	would	be	a	decay	curve.	y=6^x	is	an	exponential	function.	It	can	be	used	to	represent	radioactive	decay.	COMING	SOON	Which	is	the	correct	equation	for	the	graph?	Draw	a	smooth	curve	through	the	points	In	order	to	find	the	equation	of	an	exponential	graph:	Substitute	the	pairs	of	values	into	the	given	equationSolve	the	two	simultaneous
equationsWrite	down	the	equation	of	the	exponential	function	The	sketch	shows	a	curve	with	equation	y	=	ab^x	where	a	and	b	are	constants	and	b	>	0.	\begin{aligned}	21	&=	ab	\\	21	&=	a\times	7\\	a	&	=	7	\end{aligned}	So	the	equation	is:	y=7\times	3^x	Exponential	graph	GCSE	questions	1.		Match	the	correct	graph	to	the	equation.	y=x^3	is	a
cubic	function.	Substitute	the	pairs	of	values	into	the	given	equation	The	given	equation	is:	Substituting	(1,10)	into	it	becomes:	Substituting	(3,40)	into	it	becomes:	Solve	the	two	simultaneous	equations	Since	anything	to	the	power	1	is	itself,	this	becomes:	Now	we	look	at	the	second	equation:	We	can	solve	these	two	equations	by	dividing	one	by	the
other:	\[\frac{40}{10}=\frac{ab^3}{ab}\]	This	becomes:	This	can	be	solved	to	find	the	base	b:	\[\begin{align*}	4&=	b^2	\\\\	\sqrt{4}	&=	b	\\\\	b	&	=	2	\end{align*}	\]	We	can	substitute	b	=	2	into	one	of	the	equations	to	find	a:	\[\begin{align*}	10	&=	ab	\\\\	10	&=	a\times	2\\\\	a	&	=	5	\end{align*}\]	Write	down	the	equation	of	the	exponential
function	The	original	equation	was:	We	found	that	a	=	5	and	b	=	2	so	the	equation	is:	Do	NOT	join	up	the	plotted	points	with	straight	lines	like	this:	The	points	should	be	joined	by	a	single,	smooth	curve.	The	coordinates	are	plotted	on	the	grid.	Includes	reasoning	and	applied	questions.	E.g.	There	are	more	complex	exponential	functions	of	the	form:
The	graphs	look	similar	to	the	ones	above,	they	have	an	exponent	x,	base	b	and	the	y-intercept	is	a.	It	has	x	as	the	exponent	and	the	base	is	3,	which	is	greater	than	1.	So	the	graph	would	be	a	growth	curve.	$$\left	(\frac{x}{y}	\right	)^{2}=\frac{x}{y}\cdot	\frac{x}{y}=\frac{x\cdot	x}{y\cdot	y}=\frac{x^{2}}{y^{2}}$$	This	is	called	the	power	of	a
quotient	power	$$\left	(\frac{x}{y}	\right	)^{a}=\frac{x^{a}}{y^{a}},\:	\:	yeq	0$$	When	you	raise	a	number	to	a	zero	power	you'll	always	get	1.	Thank	you	very	much	for	your	cooperation.	Substitute	the	pairs	of	values	into	the	given	equation	The	given	equation	is:	Substituting	(0,2)	into	it	becomes:	Substituting	(4,162)	into	it	would	become:	Solve
the	two	simultaneous	equations	Since	anything	to	the	power	0	is	1,	this	becomes	a	=	2	Now	we	look	at	the	second	equation:	But	we	know	that	a	=	2	so	this	becomes:	This	can	be	solved	to	find	the	base	b	\[\begin{align*}	162&=	2\times	b^4	\\\\	81	&=	b^4	\\\\	\sqrt[4]{81}	&=	b	\\\\	b	&	=	3	\end{align*}\]	Write	down	the	equation	of	the	exponential
function	The	original	equation	was:	We	found	that	a	=	2	and	b	=	3	so	the	equation	is:	The	sketch	shows	a	curve	with	equation	y	=	ab^x	where	a	and	b	are	constants	and	b	>	0.	y=6x+1	is	a	linear	function;	its	graph	would	be	a	straight	line.	We	can	multiply	powers	with	the	same	base	$$x^{4}\cdot	x^{2}=\left	(x\cdot	x\cdot	x\cdot	x	\right	)\cdot	\left	(
x\cdot	x	\right	)=x^{6}$$	This	is	an	example	of	the	product	of	powers	property	tells	us	that	when	you	multiply	powers	with	the	same	base	you	just	have	to	add	the	exponents.	A	correct	table	of	values	would	be:	\begin{aligned}	&x	\quad	\quad	-2	\quad	\quad	-1	\quad	\quad	0	\quad	\quad	1	\\	&y	\quad	\quad	\;\;25	\;\;\;\quad	\quad	5	\quad	\quad	\;1
\quad	\;\;\;	0.2	\end{aligned}	These	x	values	and	y	values	give	coordinates	such	as	(-2,	25),	(-1,	5)	and	so	on.	All	points	should	be	on	the	curve	If	there	is	a	point	that	does	not	join	up	with	the	other	points	when	a	smooth	curve	is	drawn,	this	point	is	incorrect.	for	q=5	(1)	k=3\times	5^2=75	.	$$1=\frac{x^{a}}{x^{a}}=x^{a-a}=x^{0}$$	$$x^{0}=1,\:
\:	xeq	0$$	Negative	exponents	are	the	reciprocals	of	the	positive	exponents.	2Identify	the	exponential	function	y=3^x	is	an	exponential	function.	\[y=1-3x\quad\quad\quad	y=x^2-3	\quad\quad\quad	y=(\frac{1}{3})^x	\quad\quad\quad	y=x^{3}	\]	Identify	linear	or	quadratic	or	any	other	functions	y=1-3x	is	a	linear	function;	its	graph	would	be	a
straight	line.	$$x^{a}\cdot	x^{b}=x^{a+b}$$	We	can	raise	a	power	to	a	power	$$\left	(	x^{2}	\right	)^{4}=	\left	(x\cdot	x	\right	)\cdot	\left	(x\cdot	x	\right	)	\cdot	\left	(	x\cdot	x	\right	)\cdot	\left	(	x\cdot	x	\right	)=x^{8}$$	This	is	called	the	power	of	a	power	property	and	says	that	to	find	a	power	of	a	power	you	just	have	to	multiply	the	exponents.
$$x^{3}=x\cdot	x\cdot	x$$	There	are	a	couple	of	operations	you	can	do	on	powers	and	we	will	introduce	them	now.	As	x	increases,	y	decreases.	Identify	the	exponential	function	y=(\frac{1}{3})^x	is	an	exponential	function.	The	x-axis	is	an	asymptote	to	the	curve.The	curve	gets	very	close	to	the	horizontal	asymptote	but	does	not	touch	it.	y=3x+1	is
a	linear	function;	its	graph	would	be	a	straight	line.	y=x^3+1	is	a	cubic	function.	This	is	because	y	≠	0.	$$\frac{x^{4}}{x^{2}}=\frac{x\cdot	x\cdot	{\color{red}	ot}{x}\cdot	{\color{red}	ot}{x}}{{\color{red}	ot}{x}\cdot	{\color{red}	ot}{x}}=x^{2}$$	This	is	an	example	of	the	quotient	of	powers	property	and	tells	us	that	when	you	divide	powers
with	the	same	base	you	just	have	to	subtract	the	exponents.	\[y=x^2+3	\quad	\quad	\quad	y=3x+1	\quad	\quad	\quad	y=\frac{3}{x}	\quad	\quad	\quad	y=3^x\]	Identify	linear	or	quadratic	or	any	other	functions	y=x^2+3	is	a	quadratic	function;	its	graph	would	be	a	parabola.	An	exponential	graph	is	a	representation	of	an	exponential	function	of	the
form	Where	x	and	y	are	variables	and	k	is	a	constant	(a	numerical	value).		x	is	the	exponent	and	k	is	the	base.	y=1-10x	is	a	linear	function;	its	graph	would	be	a	straight	line.	y=x^2-3	is	a	quadratic	function;	its	graph	would	be	a	parabola.	(1)	q=\sqrt[4]{625}=5	.	Identify	your	final	answer	The	correct	equation	for	the	graph	is	y=(\frac{1}{3})^x	In
order	to	plot	an	exponential	graph:	Complete	the	table	of	valuesPlot	the	coordinatesDraw	a	smooth	curve	through	the	points	Draw	the	curve	of	the	equation	for	-1\leq{x}\leq3	y=2^x	Complete	the	table	of	values	\[\begin{aligned}	&x	\quad	\quad	\quad	-1	\quad	\quad	\quad	0	\quad	\quad	\quad	1	\quad	\quad	\quad	2	\quad	\quad	\quad	3	\\\\	&y	\quad
\quad	\quad	\;\:0.5	\quad	\quad	\quad	1	\quad	\quad	\quad	2	\quad	\quad	\quad	4	\quad	\quad	\quad	8	\end{aligned}\]	Draw	an	x-axis	and	a	y-axis.	It	can	be	used	to	represent	population	growth	or	compound	interest.		E.g.	When	k	is	less	than	1	it	is	a	decay	curve.	3Identify	your	final	answer	The	correct	equation	for	the	graph	is	y=3^x	Which	is	the
correct	equation	for	the	graph?	In	order	to	continue	enjoying	our	site,	we	ask	that	you	confirm	your	identity	as	a	human.	In	earlier	chapters	we	talked	about	the	square	root	as	well.	Practice	exponential	graph	questions	The	curve	is	a	growth	curve;	its	equation	will	be	an	exponential	function.	Substituting	the	coordinates	into	the	given	equation	gives
4=ab^0=a	Now	we	need	to	find	the	base	b	\begin{aligned}	32	&=	ab^3	\\\\	32	&=	4\times	b^3	\\\\	8	&=	b^3\\\\	b	&=	\sqrt[3]{8}\\\\	b	&=	2	\end{aligned}	So	the	equation	is:	y=4\times	2^x	Substituting	the	coordinates	into	the	given	equation	gives	21=ab^1=ab	189=ab^3	Dividing	the	two	equations	\begin{aligned}	\frac{189}{21}	&=	\frac{ab^3}
{ab}	\\\\	9	&=	b^2	\\\\	b	&=	\sqrt{9}\\\\	b	&=	3	\end{aligned}	We	can	substitute	b	=	3	into	one	of	the	equations	to	find	a.	$$\frac{x^{a}}{x^{b}}=x^{a-b},\:	\:	xeq	0$$	When	you	raise	a	quotient	to	a	power	you	raise	both	the	numerator	and	the	denominator	to	the	power.	COMING	SOON	x	Get	your	free	exponential	graph	worksheet	of	20+
questions	and	answers.	A	correct	table	of	values	would	be:	\begin{aligned}	&x	\quad	\quad	0	\quad	\quad	1	\quad	\quad	\;\;2	\\	&y	\quad	\quad	1	\quad	\quad	10	\quad	\quad	100	\end{aligned}	These	x	values	and	y	values	give	coordinates	such	as	(0,	1),	(1,	10)	and	(2,100).	There	are	also	exponential	graphs	worksheets	based	on	Edexcel,	AQA	and	OCR
exam	questions,	along	with	further	guidance	on	where	to	go	next	if	you’re	still	stuck.	y=8^{x}	(1	Mark)	2.		(a)	Complete	the	table	of	values	for	y=4^x	\begin{aligned}	&x	\quad	\quad	-1	\quad	\quad	0	\quad	\quad	1	\quad	\quad	2	\\	&y	\end{aligned}	(b)	On	the	grid,	draw	the	graph	of	y=4^{x}	for	-1\leq{x}\leq2	(4	Marks)	(a)	Correct	values	are:	0.25,
1,	4	and	16	For	1	correct	y	-value	(1)	For	all	correct	y	-values	(1)	(b)	for	plotting	the	4	points	correctly	(1)	for	the	smooth	curve	(1)	3.	Here	is	a	sketch	of	part	of	the	graph	y=pq^{x}	where	q\lt0	The	points	(0,3),	(2,k)	and	(4,1875)	are	all	on	the	graph	y=pq^{x}	Find	the	value	of	k.	Draw	a	smooth	curve	through	the	points	Draw	the	curve	of	the	equation
for	-2\leq{x}\leq2	y=(\frac{1}{2})^x	Complete	the	table	of	values	\[\begin{aligned}	&x	\quad	\quad	\quad	-2	\quad	\quad	\quad	-1	\quad	\quad	\quad	0	\quad	\quad	\quad	1	\quad	\quad	\quad	2	\\\\	&y	\quad	\quad	\quad	\quad	4	\quad	\quad	\quad	\quad	\;	2	\quad	\quad	\quad	\;1	\quad	\quad	\;\;	0.5	\quad	\quad	0.25	\end{aligned}\]	Draw	an	x-axis	and	a
y-axis.	for	p	=	3	(1)	1875=pq^4	=	3\times	q^4	.
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