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By	the	end	of	this	section,	you	will	be	able	to:	Determine	if	a	sequence	is	arithmetic	Find	the	general	term	(\(n\)th	term)	of	an	arithmetic	sequence	Find	the	sum	of	the	first	\(n\)	terms	of	an	arithmetic	sequence	Before	you	get	started,	take	this	readiness	quiz.	The	last	section	introduced	sequences	and	now	we	will	look	at	two	specific	types	of	sequences
that	each	have	special	properties.	In	this	section	we	will	look	at	arithmetic	sequences	and	in	the	next	section,	geometric	sequences.	An	arithmetic	sequence	is	a	sequence	where	the	difference	between	consecutive	terms	is	constant.	The	difference	between	consecutive	terms	in	an	arithmetic	sequence,	a_{n}-a_{n-1},	is	\(d\),	the	common	difference,
for	\(n\)	greater	than	or	equal	to	two.	An	arithmetic	sequence	is	a	sequence	where	the	difference	between	consecutive	terms	is	always	the	same.	The	difference	between	consecutive	terms,	a_{n}-a_{n-1},	is	\(d\),	the	common	difference,	for	\(n\)	greater	than	or	equal	to	two.	Figure	12.2.1	Determine	if	each	sequence	is	arithmetic.	If	so,	indicate	the
common	difference.	\(5,9,13,17,21,25,	\dots\)	\(4,9,12,17,20,25,	\dots\)	\(10,3,-4,-11,-18,-25,	\dots\)	Solution:	To	determine	if	the	sequence	is	arithmetic,	we	find	the	difference	of	the	consecutive	terms	shown.	a.	\(\begin{array}{cccccc}{5,}	&	{9,}	&	{13,}	&	{17}	&	{21,}	&	{25,	\ldots}	\\	{\text	{	Find	the	difference	of	the	consecutive	terms.}}	&	{9-
5}	&	{13-9}	&	{17-13}	&	{21-17}	&	{25-21}	\\	&	{4}	&	{4}	&	{4}	&	{4}&{4}\end{array}\)	The	sequence	is	arithmetic.	The	common	difference	is	\(d=4\).	b.	\(\begin{array}{cccccc}{4,}	&	{9,}	&	{12,}	&	{17}	&	{20,}	&	{25,	\ldots}	\\	{\text	{	Find	the	difference	of	the	consecutive	terms.}}	&	{9-4}	&	{12-9}	&	{17-12}	&	{20-17}	&	{25-20}	\\	&
{2}	&	{3}	&	{5}	&	{3}&{5}\end{array}\)	The	sequence	is	not	arithmetic	as	all	the	differences	between	the	consecutive	terms	are	not	the	same.	There	is	no	common	difference.	c.	\(\begin{array}{cccccc}{10,}	{3,}	&	{-4,}	&	{-11}	&	{-18,}	&	{-25,	\	ldots}	\\	{\text	{Find	the	difference	of	the	consecutive	terms.}}	&	{3-10	}	&	{-4-3}	&	{-11-(-4)}	&
{-18-(-11)}	&	{-25-(-18)}	\\	&	{-7}	&	{-7}	&	{-7}	&	{-7}	\	end	{Array}\)	Answer:	The	sequence	is	arithmetic.	The	common	difference	is	\	(d	=	-7	\).	Determine	if	each	sequence	is	arithmetic.	In	this	case,	indicate	the	common	difference.	\	(9,20,31,42,53,64,	\	Dots	\)	\	(12,6,0,	-6,	-12,	-18,	\	Dots	\)	\	(7,1,10,4,13	,	7,	\	Dots	\)	Response	The	sequence	is
arithmetic	with	common	difference	\	(d	=	11	\).	The	sequence	is	arithmetic	with	common	difference	\	(d	=	-6	\).	The	sequence	is	not	arithmetic,	because	all	the	differences	between	consecutive	terms	are	not	the	same.	Determine	if	each	sequence	is	arithmetic.	In	this	case,	indicate	the	common	difference.	\	(-4,4,2,10,8,16,	\	Dots	\)	\	(-3,	-1,1,3,5,7,	\	Dots
\)	\	(7,2,	-3,	-8	,	-13,	-18,	\	Dots	\)	Response	The	sequence	is	not	arithmetic,	because	all	the	differences	between	consecutive	terms	are	not	the	same.	The	sequence	is	arithmetic	with	common	difference	\	(d	=	2	\).	The	sequence	is	arithmetic	with	common	difference	\	(d	=	â'5	\).	If	we	know	the	first	term,	\	(a_	{1}	\)	and	the	common	difference,	\	(d	\),	we
can	list	a	finite	number	of	terms	of	the	sequence.	Write	the	first	five	terms	of	the	sequence	in	which	the	first	term	is	\	(5	\)	and	the	common	difference	is	\	(d	=	\'6	\).	Solution:	We	start	with	the	first	term	and	add	the	common	difference.	Then	we	add	the	common	difference	to	this	result	to	get	the	next	term	and	so	on.	{A_	{1}}	&	{a_	{2}}	&	{a_	{a_
{3}}	&	{a_	{4}}	&	{a_	{5}}	\\	{5}	&	{5+(-6)}	&	{-1+(-6)}	&	{-7+(-6)}	&	{-13+(-6)}	\\	{}	{}	The	sequence	is	\	(5,	-1,	-7,	-13,	-19,	\	Dots	\)	Write	the	first	five	terms	of	The	sequence	in	which	the	first	term	is	\	(7	\)	and	the	common	difference	is	\	(d	=	â'4	\).	Answer	\	(7.3,	-1,	-5,	-9,	\	adnopseR	adnopseR	.)\	8	'	​Ë¢Ã	=	d(	\	©Ã	mumoc	a§Ãnerefid	a	e	)\	11(	\
©Ã	omret	oriemirp	o	euq	me	aicnªÃuqes	ad	somret	soriemirp	ocnic	so	avercsE​​â​​â	)\	Points)	Just	as	we	find	a	fan	of	the	general	term	of	a	sequence,	we	can	also	find	a	fanmula	for	the	general	term	of	an	aritman	sequential.	Let's	write	the	first	terms	of	a	sequence	where	the	first	term	is	(a_	{1})	and	the	common	difference	is	(d).	Let's	look	for	a	pattern.
As	we	seek	a	pattern,	we	see	that	each	term	begins	with	(a_	{1}).	Figure	12.2.2	The	first	term	adds	(0d)	to	(a_	{1,})	the	second	term	adds	(1d,)	the	third	term	adds	(2d,)	the	fourth	term	adds	(3d,)	and	the	fifth	term	adds	(4D	).	The	number	of	(ds)	that	have	been	added	to	(a_	{1})	is	one	less	than	the	number	of	the	term.	This	leads	us	to	the	following	\
a_	{n}	=	a_	{1}+(n-1)	d	\)	the	general	term	of	a	first	term	aritman	(a_	{1})	and	the	common	difference	(d	)	©	\	A_	{n}	=	a_	{1}+(n-1)	D	\)	We	will	use	this	fanmula	in	the	next	example	to	find	the	15th	term	of	a	sequence.	Find	the	fifth	term	of	a	sequence	where	the	first	term	is	(3)	and	the	common	difference	is	(6).	Solution:	(begin	{array}	{cc}	{\	text
{to	find	the	fifth	term,	a_	{15}	\	text,	use	the	fanmula	with}	a_	{1}	=	3	\:	text	{and	}	\:	d	=	6.}	&	{a_	{n}	=	a_	{1}+(n-1)	d}	\\	text	{substitute	in	values.}}	&	{a_	{15}	=	3+(15-1	)	6}	\	text	{simplify	&}.	A_	{15}	=	3+(14)	6}	\\	&	a_	{15}	=	87}	\	end	{array)	term	is	(7)	and	the	common	difference	is	(9).	Answer	(241)	Find	the	eighth	term	of	a	sequence
where	the	first	term	is	(13)	and	the	common	difference	is	(â	â'7).	Answer	-(106)	€	S	sometimes	we	do	not	know	the	first	term	and	we	must	use	other	information	provided	to	find	it	before	we	find	the	requested	term.	Find	the	second	term	of	a	sequence	where	the	term	term	is	(10)	and	the	common	difference	is	(â	â'2).	Dãª	the	fanmula	for	the	general
term.	Solution:	To	first	find	the	first	term,	(a_	{1,})	Use	the	fanmula	with	one_	{7}	=	10	\),	\	(n	=	7	and	(d	=	â	â'2).	values.	\	(a_	{n}	=	a_	{1}+(n-1)	d	\)	\	(10	​​Â	€	spus	=	a_	{1}+(7-1)	(-2)	\)	\	(10	​​Â	€	spus	=	a_	{1}+(6)	(-2)	\)	\	(10	​​Â	€	œL	Â	‹=	a_	{1}	-12	\)	\	(a_	{1}	=	22	\)	Find	o	Dainted	second	term,	\	(a_	{12}	\),	using	the	fanmula	with	\	(a_	{1}	=	22	\),
\	(n	=	12	\)	and	\	(d	=	-2	\).	Replace	in	values.	Simplify.	\	(a_	{n}	=	a_	{1}+(n-1)	d	\)	\	(a_	{12}	=	22+	(12-1)	(-2)	\)	\	(a_	{12}	=	22+	(	11)	(-2)	\)	\	(a_	{12}	=	0	\)	The	second	term	of	the	sequence	is	©	\	(0,	a_	{12}	=	0	\)	to	find	the	general	term,	replace	the	values	​​in	Fan.	\	(a_	{n}	=	a_	{1}+(n-1)	d	\)	\	(a_	{n}	=	22+	(n-1)	(-2)	\)	\	(a_	{n}	=	22-2	N+2	\)
Answer:	The	general	term	is	\	(a_	{n}	=	-2	n+24	\)	Find	the	first	term	of	a	sequence	in	which	the	ninth	term	is	©	\	(8	\)	and	a	Common	difference	is	©	\	(ë	†	'3	\).	Dãª	the	fanmula	for	the	general	term.	Answer	\	(A_	{11}	=	2.	\)	The	general	term	is	\	(a_	{n}	=	-3	n+35	\)	Find	the	ninth	term	of	a	sequence	where	the	fifth	term	is	©	\	(	1	\)	and	the	common
difference	is	©	\	(¢	'4	\).	Dãª	the	fanmula	for	the	general	term.	Answer	\	(a_	{19}	=	-55.	\)	The	general	term	is	\	(a_	{n}	=	-4	n+21	\)	€	s	sometimes,	the	given	information	leads	us	to	two	equation	us	In	two	great	incidence.	Then	we	use	our	mothers	to	solve	equations	systems	to	find	the	necessary	values.	Find	the	first	term	and	the	common	difference
of	a	sequence	in	which	the	fifth	term	is	(19	\)	and	the	first	term	is	©	\	(37	\).	Dãª	the	fanmula	for	the	general	term.	Solution:	As	we	know	two	terms,	we	can	create	a	system	of	equations	using	the	fanmula	for	the	general	term.	We	know	the	value	of	\	(a_	{5}	\)	and	\	(a_	{11}	\),	we	will	use	\	(n	=	5	\)	and	\	(n	=	11	\).	Replace	in	values,	\	(a_	{5}	=	19	\)
and	\	(a_	{11}	=	37	\).	Simplify.	Prepare	yourself	to	eliminate	the	term	\	(a_	{1}	\)	by	multiplying	the	superior	equation	by	\	(¢	ë	†	'1	\).	Add	the	equations.	Replacing	\	(d	=	3	\)	Back	in	the	first	equation.	Solve	to	\	(a_	{1}	\).	Use	the	fanmula	with	\	(a_	{1}	=	7	\)	and	\	(d	=	3	\).	in	values.	Simplify.	The	first	term	is	\	(a_	{1}	=	7	\).	The	common	difference	is
\	(d	=	3	\).	The	general	term	of	the	sequence	is	\	(a_	{n}	=	3n+4	\).	Table	12.2.1	Answer:	OTerm	of	sequence	is	©	\	(a_	{n}	=	3n+4	\).	Find	the	first	term	and	the	common	difference	of	a	sequence	where	the	fourth	term	is	\	(17	\)	and	the	third	third	term	(53	\).	Dãª	the	fanmula	for	the	general	term.	Answer	\	(a_	{1}	=	5,	d	=	4.	\)	The	general	term	is	©	\
(a_	{n}	=	4	n+1	\).	Find	the	first	term	and	the	common	difference	of	a	sequence	where	the	third	term	is	©	\	(2	\)	and	the	second	term	is	©	\	(Âroma'25	\).	Dãª	the	fanmula	for	the	general	term.	Answer	\	(a_	{1}	=	8,	d	=	-3.	\)	The	general	term	is	©	\	(a_	{n}	=-3	n+11	\).	As	with	the	general	sequences,	it	is	often	finding	the	sum	of	an	aritman	sequence.
The	sum,	\	(s_	{n}	\),	of	the	first	terms	\	(n	\)	of	any	aritman	sequence	©	tica	©	written	as	\	(s_	{n}	=	a_	{1}	+a_	{2}	+a_	{3	}	+\	ldots	+a_	{n}	\).	To	find	the	sum,	just	add	all	terms	can	be	tedious.	Thus,	we	can	also	develop	a	fanmula	to	find	the	sum	of	a	sequence	using	the	first	and	last	term	of	the	sequence.	We	can	develop	this	new	fan.	=	a_	{1}+\
left	(a_	{1}+d	\	right)+\	left	(a_	{1}	+2	d	\	right)+\	lDots+a_	{n}	\).	We	can	also	reverse	the	order	of	terms	and	write	the	sum	began	with	\	(a_	{n}	\)	and	keep	subtracting	\	(d	\)	to	obtain	the	next	term	as	\	(s_	{n}	=	a_	{n}	+\	left	(a_	{n}	-d	\	right)+\	left	(a_	{n}	-2	d	\	right)+\	LDots+a_	{1}	\).	If	we	add	these	two	expressions	to	the	sum	of	the	first
terms	\	(n	\)	of	an	aritman	sequence,	we	can	get	a	fanmula	for	the	sum	of	the	first	terms	\	(n	\)	of	any	such	aritman.	\	(\	begin	{aligned}	&	s_	{n}	=	a_	{1}	\	quad+\	left	(a_	{1}+d	\	right)+\	left	(a_	{1}	+2	d	\	right)+\	lDots+a_	{{{	n}	\\+&	s_	{n}	=	a_	{n}	\	dis+\	left	(a_	{n}	-d	\	right)+\	left	(a_	{n}	-2	d	\	right)+\	lDots+a_	{1}	\\	hline	\\	&	2s_	{n}	=	(a_
{1}+a_	{n})+(a_	{1}+a_	{n}+(a_	{n})+(a_	{1})	(n	\)	sums	of	\	(a_	{1}+a_	{n})	\)	on	the	right	side	of	the	equation,	we	rewrite	the	side	2(\	2(\	.)\)}n{_a+}1{_a(n(\	omoc	We	divide	by	two	to	solve	for	\(S_{n}\).	\(S_{n}=\frac{n}{2}\left(a_{1}+a_{n}\right)\)	This	give	us	a	general	formula	for	the	sum	of	the	first	\(n\)	terms	of	an	arithmetic	sequence.
The	sum,	\(S_{n}\),	of	the	first	\(n\)	terms	of	an	arithmetic	sequence	is	\(S_{n}=\frac{n}{2}\left(a_{1}+a_{n}\right)\)	where	\(a_{1}\)	is	the	first	term	and	\(a_{n}\)	is	the	\(n\)th	term.	We	apply	this	formula	in	the	next	example	where	the	first	few	terms	of	the	sequence	are	given.	Find	the	sum	of	the	first	\(30\)	terms	of	the	arithmetic	sequence:	\(8,	13,
18,	23,	28,	¢Ã​Â¦Â\)	Solution:	To	find	the	sum,	we	will	use	the	formula	\(S_{n}=\frac{n}{2}\left(a_{1}+a_{n}\right)\).	We	know	\(a_{1}=8,	d=5\)	and	\(n=30\),	but	we	need	to	find	\(a_{n}\)	in	order	to	use	the	sum	formula.	Find	\(a_{n}\)	where	\(a_{1}=8,	d=5\)	and	\(n=30\).	Simplify.	\(\begin{aligned}	a_{n}	&=a_{1}+(n-1)	d	\\	a_{30}	&=8+(30-1)	5	\\
a_{30}	&=8+(29)	5	\\	a_{30}	&=153	\end{aligned}\)	Knowing	\(a_{1}=8,	n=30\),	and	\(a_{30}=153\),	use	the	sum	formula.	Substitute	in	the	values.	Simplify.	Simplify.	\(\begin{aligned}	S_{n}	&=\frac{n}{2}\left(a_{1}+a_{n}\right)	\\	S_{30}	&=\frac{30}{2}(8+153)	\\	S_{30}	&=15(161)	\\	S_{30}	&=2,415	\end{aligned}\)	Find	the	sum	of	the	first
\(30\)	terms	of	the	arithmetic	sequence:	\(5,	9,	13,	17,	21,	¢Ã​Â¦Â\)	Answer	\(1,890\)	Find	the	sum	of	the	first	\(30\)	terms	of	the	arithmetic	sequence:	\(7,	10,	13,	16,	19,	¢Ã​Â¦Â\)	Answer	\(1,515\)	In	the	next	example,	we	are	given	the	general	term	for	the	sequence	and	are	asked	to	find	the	sum	of	the	first	\(50\)	terms.	Find	the	sum	of	the	first	\(50\)
terms	of	the	arithmetic	sequence	whose	general	term	is	\(a_{n}=3n¢Ã​Â​Â4\).	Solution:	To	find	the	sum,	we	will	use	the	formula	\(S_{n}=\frac{n}{2}\left(a_{1}+a_{n}\right)\).	We	know	\(n=50\),	but	we	need	to	find	\(a_{1}\)	and	\(a_{n}\)	in	order	to	use	the	sum	formula.	​Ã	Â	Find	\(a_{1}\),	by	substituting	\(n=1\).	Find	\(a_{n}\)	by	substituting	\
(n=50\).	Simplify.	Knowing	a_	{1}	=	â'1,	\)	and	\	(a_	{50}	=	146	\)	Use	the	sum	formula.	Replace	in	values.	Simplify.	Simplify.	Table	12.2.2	Find	the	sum	of	the	first	terms	\	(50	\)	of	the	arithmetic	sequence	whose	general	term	is	\	(a_	{n}	=	2n'5	\).	Answer	\	(2.300	\)	Find	the	sum	of	the	first	terms	\	(50	\)	of	the	arithmetic	sequence	whose	general	term
is	\	(a_	{n}	=	4n+3	\).	Answer	\	(5.250	\)	In	the	next	example,	we	receive	the	sum	in	the	sum	notation.	To	add	all	terms,	it	would	be	tedious,	so	we	extracted	the	information	necessary	to	use	the	formula	to	find	the	sum	of	the	first	terms	\	(n	\).	Find	the	sum:	\	(\	sum_	{i	=	1}^{25}	(4	i+7)	\).	Solution:	To	find	the	sum,	we	will	use	the	formula	\	(s_	{n}	=	\
frac	{n}	{2}	\	left	(a_	{1}+a_	{n}	\	right)	\).	We	know	\	(n	=	25	\),	but	we	need	to	find	\	(a_	{1}	\)	and	\	(a_	{n}	\)	to	use	the	sum	formula.	Expand	the	sum	notation.	Figure	12.2.21	Simplify.	Figure	12.2.22	Identify	\	(a_	{1}	\).	Identify	\	(a_	{25}	\).	Figure	12.2.24	Knowing	\	(n	=	25,	a_	{1}	=	11	\)	and	\	(a_	{25}	=	107	\)	Use	the	sum	formula.	Replace	in
values.	Simplify.	Simplify.	Table	12.2.3	Find	the	sum:	\	(\	sum_	{i	=	1}^{30}	(6	i-4)	\).	Answer	\	(2.670	\)	Find	the	sum:	\	(\	sum_	{i	=	1}^{35}	(5	i-3)	\).	Answer	\	(3.045	\)	Access	these	online	resources	for	additional	instructions	and	practices	with	general	term	arithmetic	sequences	(\	(n	\)	TH	TERM)	of	an	arithmetic	sequence	The	general	term	of	an
arithmetic	sequence	with	the	first	term	\	(a_	{1}	\	)	and	the	common	difference	\	(d	\)	is	\	(a_	{n}	=	a_	{1}+(n-1)	d	\)	sum	of	the	first	terms	\	(n	\)	of	an	arithmetic	sequence	the	sum,	\	(S_	{n}	\),	of	the	first	terms	\(n	\)
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least	getting	an	approximation	of	the	solution,	differential	equations	with	coefficients	that	are	not	constant.	The	solutions	on	Shaalaa	will	help	you	solve	all	the	RD	Sharma	Class	11	Mathematics	questions	without	any	problems.	Every	chapter	has	been	broken	down	systematically	for	the	students,	which	gives	fast	learning	and	easy	retention.	Shaalaa
provides	free	RD	Sharma	solutions	for	Class	11	Mathematics	Textbook.	Shaalaa	has	carefully	crafted	RD	Sharma	...	Access	Other	Exercise	Solutions	of	Class	10	Maths	Chapter	5-	Arithmetic	progression.	Exercise	5.1–	4	questions	(1	MCQ	and	3	descriptive	type	questions)	Exercise	5.2–	20	questions	(1	fill	in	the	blanks,	2	MCQs,	7	Short	answer
questions	and	10	Long	answer	questions)	Exercise	5.3–	20	Questions	(3	fill	in	the	blanks,	4	daily	life	examples,	and	13	descriptive	type	questions)	2020-11-25	·	3.	Series	In	this	type	of	arithmetic	reasoning,	Candidates	need	to	find	the	missing	or	wrong	number	in	the	provided	series.	There	may	be	some	questions	where	one	of	the	terms	in	the	given
series	will	be	incorrect,	and	candidates	need	to	find	out	that	term	of	the	series	by	identifying	the	pattern	involved	in	the	formation	of	the	series.	4	...	Derivatives	Derivative	Applications	Limits	Integrals	Integral	Applications	Integral	Approximation	Series	ODE	Multivariable	Calculus	Laplace	Transform	Taylor/Maclaurin	Series	Fourier	Series	Functions
Line	Equations	Functions	Arithmetic	&	Comp.	Conic	Sections	Transformation
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