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When	a	stationary	car	starts	suddenly,	we	get	pushed	up	backward,	and	when	brakes	are	applied,	we	get	pushed	forward	against	our	seat,	or	when	our	car	takes	a	sharp	right	turn,	we	get	pushed	towards	the	left.	We	experience	these	situations	because	our	car	is	accelerating.Simply	when	there	is	a	change	in	Velocity,	there	will	be	Acceleration.	Let’s
understand	the	concept	of	Acceleration	with	illustrative	examples.Let’s	suppose	I	have	a	car	moving	with	a	constant	Velocity	of	90	kmph	along	a	straight	line.	I	can	see	a	helicopter	flying	at	roughly	a	speed	of	20,000	kmph.	If	I	were	to	ask	you	that	in	these	two	cases,	where	do	you	find	the	Acceleration?	Your	answer	will	be	surely	no	because	both	are
moving	at	a	constant	pace,	so	no	Acceleration	in	both	cases.	Now,	if	I	ask	you	that	Acceleration	is	equal	to	high	speed.	What	will	be	your	answer?	You	may	say	yes,	but	that’s	not	true	for	sure.		Want	to	know	why?		It’s	because	Acceleration	is	the	rate	of	change	of	Velocity.	Now,	let’s	understand	the	Acceleration	formula.General	Formula	of
AccelerationWe	already	know	that	Velocity	is	a	speed	with	direction;	therefore,	it	is	a	vector	quantity.	The	Acceleration	‘a’	is	given	as:						\[	a		=	\frac{\text{Change	in	Velocity}}{\text{Time	Taken}}\]This	formula	states	that	the	rate	of	change	in	Velocity	is	the	Acceleration,	or	if	the	Velocity	of	an	object	changes	from	its	initial	value	‘u’	to	the	final
value	‘v’,	then	the	expression	can	be	simply	written	as:																									\[a	=		\frac{(v	-	u)}{t}\]								Acceleration	Formula	in	Physics	In	Physics	,	Acceleration	is	described	as	the	rate	of	change	of	Velocity	of	an	object,	irrespective	of	whether	it	speeds	up	or	slows	down.	If	it	speeds	up,	Acceleration	is	taken	as	positive	and	if	it	slows	down,	the
Acceleration	is	negative.	It	is	caused	by	the	net	unbalanced	force	acting	on	the	object,	as	per	Newton’s	Second	Law.	Acceleration	is	a	vector	quantity	as	it	describes	the	time	rate	of	change	of	Velocity,	which	is	a	vector	quantity.	Acceleration	is	denoted	by	a.	Its	SI	unit	is	\[\frac{m}{s^{2}}\]	and	dimensions	are	\[[M^{0}L^{1}T^{–2}]\].If	\[v_{0},
v_{t}\]	and	t	represents	the	initial	Velocity,	final	Velocity	and	the	time	taken	for	the	change	in	Velocity,	then,	the	Acceleration	is	given	by:\[\overrightarrow{a}	=	\frac{\overrightarrow{v_t}	-	\overrightarrow{v_0}}{t}\]In	one	dimensional	motion,	we	can	use;\[a	=	\frac{v_t	-	v_0}{t}\]If	\[\overrightarrow{r}	\]represents	displacement	vector	and	\
[\overrightarrow{v}	=	\frac{\overrightarrow{\text{d}r}}{\text{d}t}\]	represents	the	velocity,	then;Acceleration:		\[\overrightarrow{a}	=	\frac{\overrightarrow{\text{d}v}}{\text{d}t}	=	\frac{\overrightarrow{\text{d}^{2}v}}{\text{d}^{2}t}\]In	one	dimensional	motion,	where	x	is	the	displacement,	and	\[v	=	\frac{\text{d}r}{\text{d}t}\]	is	the
Velocity,	then;\[a	=	\frac{\text{d}{v}}{\text{d}t}	=	\frac{\text{d}^{2}x}{\text{d}^{2}t}\]Example	1:A	car	starts	from	rest	and	achieves	a	speed	of	54	\[\frac{km}{h}\]	in	3	seconds.	Find	its	Acceleration?Solution:		\[v_0\]	=	0,	\[v_t\]	=	54	\[\frac{km}{h}\]	=	15	\[\frac{m}{s}\],	t	=	3s,	a	=	?Acceleration:		\[a	=	\frac{v_t	-	v_0}{t}	=	\frac{15	-	0}{3}	=
5	\frac{m}{s^{2}}\]	Example	2:A	body	moves	along	the	x-	axis	according	to	the	relation	\[x	=	1	–	2	t	+	3t^{2}\],	where	x	is	in	meters	and	t	is	in	seconds.	Find	the	Acceleration	of	the	body	when	t	=	3	sSolution:We	have:	\[x	=	1	–	2	t	+	3t^{2}\]then;	Velocity	\[v	=	\frac{\text{d}x}{\text{d}t}	=	-2	+	6t	\]Acceleration:		\[v	=	\frac{\text{d}v}{\text{d}t}
=		6		\frac{m}{s^{2}}\].(We	see	that	the	Acceleration	is	constant	here.	Therefore,	at	t	=	3s	also,	its	value	is	6		\[\frac{m}{s^{2}}\]).Solved	Questions	Using	Acceleration	Formula:1.	What	will	be	the	Acceleration	of	a	Car	if	it	Slows	from	90	\[\frac{km}{h}\]	to	a	Stop	in	10	sec?	Here,	u	=	90	\[\frac{km}{h}\]	=	\[	\frac{90	\times	5}{18}	=	25	\frac{m}
{s^{2}}	\]	because	initially	it	was	moving	at	a	speed	of	90	kmph	then	reached	zero.Final	Velocity	‘v’	=	0	kmph,	and	t		=	10	secondsNow,	applying	the	formula	here:\[a		=	\frac{(0	-	25)}{10}		=	(-)	2.5	\frac{m}{s^{2}}	\]2.	A	Girl	Starts	her	Motion	in	a	Straight	Line	at	a	Velocity	of	30	\[\frac{m}{s}\],	her	Velocity	is	Changing	at	a	Constant	Rate.	If	She
Stops	after	60	s,	What	is	her	Acceleration?Answer:	Here,	the	initial	Velocity	of	a	girl	was	30	\[\frac{m}{s}\]	and	stops,	so	her	final	Velocity	will	become	0	m/s.	Now,	the	deceleration	or	retardation	occurs,	which	is	just	the	opposite	of	Acceleration	and	it	can	be	determined	as:																		\[		a		=	\frac{(0	-	30)}{60}	=	(-)	0.5	\frac{m}{s^{2}}	\]Question
3:	A	Car	Moves	in	a	Circular	Track	with	a	Constant	Velocity;	will	it	Experience	Acceleration?Answer:	Here,	the	speed	is	constant;	however,	the	direction	is	continuously	varying,	which	means	the	Velocity	is	also	varying.	It	states	that	the	car	will	experience	Acceleration.	How	to	prepare	for	a	test	on	Acceleration	using	VedantuYou	can	log	onto	Vedantu
and	then	go	through	the	study	material	that’s	presentYou	can	click	on	Acceleration	Formula	with	examples	and	solved	problemAfter	going	through	this	study	matter,	the	concepts	will	get	much	clearerYou	can	also	make	notes	of	the	above	by	writing	down	the	important	pointsCarefully	observe	the	solved	examples	The	matter	will	have	ensured	that
you	are	preparing	well	for	the	exams	Why	choose	Vedantu?Vedantu	is	a	top	e-learning	platform	that	only	keeps	the	best	study	material	on	its	website.	It	is	extremely	dependable	since	all	students	bank	on	it	before	they	sit	down	for	revisions	or	tests.	The	study	material	on	it	is	free	of	cost	and	can	be	downloaded	and	then	gone	through	in	the	offline
mode	as	well.	You	should	choose	Vedantu	if	you	need	to	be	smartly	prepped	up	before	your	tests	and	learn	all	the	complex	concepts.	This	lesson	includes	36	additional	questions	for	subscribers.	Last	updated3	February	2015A	set	of	questions	for	pupils	to	practice	using	the	acceleration	=	change	in	speed/time	equation.Creative	Commons
"Sharealike"Select	overall	rating(no	rating)Your	rating	is	required	to	reflect	your	happiness.Write	a	reviewUpdate	existing	reviewIt's	good	to	leave	some	feedback.Something	went	wrong,	please	try	again	later.Thanks,	great	resource	:)Empty	reply	does	not	make	any	sense	for	the	end	userGreat	worksheet	for	my	science	class,	I	was	wondering	if	there
is	any	answersEmpty	reply	does	not	make	any	sense	for	the	end	userreally	nice	intro	to	acceleration	and	rearranging.	Answers	would	be	great	though	just	for	clarity.Empty	reply	does	not	make	any	sense	for	the	end	userReally	useful	-	thank	youEmpty	reply	does	not	make	any	sense	for	the	end	userThis	worksheet	is	exactly	what	I	needed	to	help	my
students	think	and	process	through	acceleration	problems	clearly.	I	like	how	it	was	organized	and	related	to	real	life	examples.Empty	reply	does	not	make	any	sense	for	the	end	userReport	this	resourceto	let	us	know	if	it	violates	our	terms	and	conditions.	Our	customer	service	team	will	review	your	report	and	will	be	in	touch.
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