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Measuring	constant	velocity	lab	answers





If	the	car	veers	to	the	left	or	the	right	(more	than	twice	the	width	of	the	car,	or	over	3	meters),	modify	the	track	to	correct	the	path.	Test	the	constant	velocity	vehicle	and	change	batteries	if	necessary.	Place	it	on	the	track	you	prepared,	and	switch	on	the	power.	Repeat	the	experiment	2	more	times.	Test	the	vehicle.	Prompt	students	by	suggesting	the
methods	discussed	in	the	notes	for	step	1.Students	should	ensure	that	the	car	will	travel	a	straight	path	over	the	length	of	3	meters	before	proceeding.	Switch	on	the	car	to	make	sure	it	works.	Record	the	position	of	each	student	with	a	timer	from	the	start	position.	Teacher:	The	car	may	veer.	It	may	be	necessary	to	set	up	a	guide	to	keep	the	car
traveling	in	a	straight	path.	If	students	run	the	experiment	with	the	same	conditions	during	each	trial,	the	small	amount	of	friction	will	not	adversely	affect	the	results.	Allow	the	car	to	run	the	length	of	the	track.	Make	sure	the	compartment	is	secure.	Look	at	the	car	prior	to	the	experiment,	and	make	sure	you	have	any	tools	necessary	to	open,	close,
and	secure	the	compartment.	Repeat	procedure	A	with	the	modified	vehicle.	Remove	1	battery	from	the	constant	velocity	vehicle.	One	student	should	be	located	behind	the	finish	line	to	recover	the	car.	One	group	member	needs	to	be	behind	the	start	point	to	activate	the	car.	See	the	notes	for	step	1,	the	preparation	of	the	track.	Recording	multiple
measurements	for	trials	is	a	good	practice	that	helps	reduce	error	and	identify	outliers.If	you	have	more	timers	or	stopwatches,	multiple	students	may	record	the	data	at	each	position,	eliminating	the	need	for	multiple	trials.	Setting	the	car	behind	the	start	point	allows	the	car	to	reach	full	speed	before	crossing	the	start	point.It	also	allows	the
students	operating	timers	to	prepare	so	that	they	may	start	their	devices	when	the	car	crosses	the	start	point.	A	second	member	stands	at	the	start	point	to	signal	the	timers	to	start.	Recording	the	time	interval	measured	from	t	=	0	for	several	positions	along	the	track	provides	several	data	points.	This	can	be	done	by	arranging	a	row	of	books,	taping
meter	sticks	to	the	floor,	or	running	the	car	along	a	wall.This	will	slow	the	car	due	to	friction.	Start	the	car	by	switching	on	the	power	and	release	the	car	to	travel	the	track.	Make	sure	to	securely	replace	the	battery	cover.Dispose	of	the	aluminum	foil	in	the	classroom	trash	or	recycle.	Mark	this	position	on	the	track	with	a	piece	of	tape.	Procedure	A
Student:	Prepare	a	straight,	level	track/path	at	least	3	meters	long,	where	you	can	operate	the	constant	velocity	vehicle.	Students	must	make	certain	the	dowel	is	completely	covered.	On	the	starter’s	signal,	all	timers	start	their	stopwatches/timers.	When	the	car	crosses	the	start	point,	the	student	at	that	position	signals	the	timers	to	start.	There	must
be	a	complete,	secure	connection	between	the	aluminum	foil	and	the	battery	connectors.	Identify	a	location	where	students	may	perform	the	experiment.	Place	it	in	the	battery	compartment	so	the	jumper	is	in	the	negative	end	of	the	battery	compartment,	near	the	spring.	Students	should	be	located	where	they	can	directly	observe	the	car	as	it	crosses
the	designated	position	to	remove	parallax	error.	A	small	screwdriver	may	be	required	to	open	and	close	the	compartment.	Do	not	discard	the	dowels	as	they	can	be	reused.	Wrap	the	wooden	dowel	completely	with	aluminum	foil	to	make	a	battery	jumper.	Three	students	stand	at	designated	meter	points	to	take	times.	This	gives	students	an	idea	about
the	minimum	amount	of	error	introduced	due	to	reaction	time.	A	loose	compartment	door	can	detach	during	the	experiment	and	catch	on	a	book,	meter	stick,	or	other	object,	affecting	results	and	possibly	damage	the	vehicle.	As	the	vehicle	crosses	the	position	on	the	track	next	to	each	timer,	that	student	will	stop	his/her	stopwatch.	Prepare	the	vehicle
by	installing	the	batteries	and	closing	the	battery	compartment.	Record	the	time	for	each	trial	at	each	position.	Positioning	the	student	who	signals	the	timers	to	begin	at	the	start	point	puts	this	student	in	a	position	where	he/she	can	look	straight	down	as	the	car	crosses	the	start	point,	eliminating	parallax	error.Before	starting	the	experiment,
students	should	test	their	timers	to	make	sure	they	know	how	to	start,	stop,	and	reset	them.You	may	also	want	to	ask	students	to	start	and	stop	their	devices	as	quickly	as	possible.	Allow	students	to	develop	their	own	methods	for	correcting	the	motion	of	the	car,	if	necessary.	Once	your	test	track	is	prepared,	set	the	car	on	the	floor	at	least	a	car
length	behind	the	start	point.	Place	students	in	groups	of	5	or	6.	Average	the	3	times	for	each	position.	Students	observing	the	experiment	should	record	the	data	in	their	notebooks.You	may	choose	to	assign	additional	students	to	record	data	on	a	whiteboard	or	laptop,	or	to	use	a	probe	or	video	recorder.	(The	area	should	be	clear,	level,	and	free	from
foot	traffic.)	Precut	the	dowels	and	the	aluminum	foil	squares.
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