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PRECALCULUS—Due	Wednesday	September	11th		

If	you	are	taking	BOTH	Algebra	II	AND	Precalculus	in	the	fall	of	2019,	you	will	only	need	to	complete	the	
Algebra	II	summer	project	this	year.	

	
Name:  ___________________________________  Advisory #:  _________________ 
   

YOUR PROJECT WILL BE GRADED BASED ON THIS RUBRIC.

 



	

Quadratic	Model	for	Bottle	Drainage	

Objective:	To	observe	and	model	how	the	level	of	a	draining	container	decreases. This	project	will	
provide	the	opportunity	to	draw	connections	between	quadratic	equations	and	real-world	phenomena.	
You	will	need	a	family	member	or	friend	to	help	you	with	the	experiment.	For	convenience,	do	the	
experiment	in	a	kitchen.	

Materials	needed:	a	plastic	bottle,	water	proof	tape,	a	watch	with	a	second	hand,	a	metric	ruler	
(centimeters),	a	black	marker	

Experiment:	Take	the	empty	plastic	bottle	and	punch	a	hole	into	the	bottom	of	the	bottle.	Cover	the	hole	
with	the	tape	and	fill	the	bottle	to	the	top	with	water.	Mark	the	fill	level	on	the	outside	of	the	bottle	with	
the	marker.	Open	the	hole	and	allow	the	water	to	drain	into	a	sink,	bucket	or	other	container.	As	the	
water	drains,	mark	the	level	of	the	water	on	the	bottle	every	five	seconds.	Use	your	metric	ruler	to	
measure	the	water	level	in	centimeters	at	0	seconds,	5	seconds,	10	seconds	and	so	on.	

After	all	of	the	water	is	drained	from	the	bottle,	read	and	follow	the	steps	below	to	write	your	report.	
Your	written	report	should	be	one	to	two	pages	in	length.	

1.	Data	Table	Make	a	data	table	with	five	second	time	increments	in	one	column,	and	the	water	level	
measured	in	centimeters	in	the	second	column.	(a	table	will	be	provided	on	p.	2)	

2.	Make	a	scatter	plot	form	the	data	table:	Use	graph	paper	to	make	a	scatter	plot	of	your	data.	(graph	
paper	provided	on	p.	3)	

3.	Quadratic	Regression	Equation:		Enter	the	data	from	the	data	table	into	two	lists	on	your	graphing	
calculator.	Calculate	the	quadratic	regression	and	write	the	equation	below	the	scatter	plot.	

4.	Observations:	What	are	the	domain	and	range? In	what	ways	is	a	quadratic	model	a	good	fit	for	this	
data?	In	what	ways	is	a	quadratic	model	not	a	good	fit?	How	would	the	scatter	plot	be	different	if	the	hole	
was	smaller?	Larger?	Explain.	

5.	Other	observations:		Describe	additional	observations	that	you	can	make.	Be	specific.	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



Data	Table:			
	 	

	 	

	 	

	 	

	 	

	 	

	 	

	 	

	 	

	 	

	 	

	 	

	 	

	 	

	
Observations:	
What	are	the	domain	and	range? 	

	

	

Is	the	quadratic	model	a	good	fit	or	a	bad	fit	for	this	data?		Give	specific	reasons	for	your	answer.	

	

	

How	would	the	scatter	plot	be	different	if	the	hole	was	smaller?	Larger?	Explain.	

	

	

Other	observations?		Would	you	do	anything	differently	with	this	experiment	if	you	did	it	again?	

	
	
	
	
	

	
Scatter	Plot:			



	
Title:________________________________________________	

	

	
	
	

Quadratic	Regression	Equation:	
	
	
	
	
	
	
	
	



	









	
	

	


