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Name:	________________________________________		Period:	____		Date:	______	
	
	

Required	Summer	Assignment: 	
LHS	Honors	Chemistry	

	

	
Teachers	
If	you	need	help	at	any	point	while	working	on	this	packet,	you	may	contact	the	Honors	Chemistry	teachers	using	
the	methods	below:	
	 	
	 Mr.	Little	 Email:	MrLittleScience@yahoo.com	
	 	 	 Twitter:	@MrLittleScience	
	

Mrs.	Hoffman	 Email:	KHoffman@basdschools.org	
	

	
Rationale	
Honors	Chemistry	is	designed	to	introduce	you	to	the	structure	of	substances	as	well	as	the	changes	that	they	
undergo.		Prior	to	entering	the	classroom,	this	course	requires	a	basic	understanding	and	review	of	several	physical	
science	topics	presented	in	earlier	courses.		To	best	prepare	you	for	the	rigors	of	this	course,	you	are	required	to	use	
critical	thinking	to	analyze	data,	interpret	information,	and	generate	conclusions.	
	

	
Due	Date	
This	completed	packet	is	due	to	your	Honors	Chemistry	Teacher	on	the	FIRST	DAY	of	school	REGARDLESS	of	when	
you	are	scheduled	for	the	course.		This	assignment	will	be	collected	and	checked	for	completeness.		During	class	we	
will	discuss	and	review	any	questions	or	concerns	regarding	this	assignment.	
	

	
Assignments	
The	summer	work	is	composed	of	three	parts.		Each	part	has	tasks	that	correspond	to	the	reading	or	activity	for	that	
section.		Be	sure	to	complete	all	sections!		***YOU	ONLY	NEED	TO	PRINT	PAGES	1-9…	the	rest	can	be	viewed!!!***	
	

• Part	One:	Recycling	Factory	Density	Activity	
	

-Read	the	introductory	information	and	problem	scenario	
-Complete	the	chart	

	
• Part	Two:	Substances	Affect	on	Boiling	Point	Lab	Experiment	

	

-Make	a	graph	using	the	given	data	
-Analyze	the	results	of	the	experiment	to	complete	all	post-experiment	questions	

	
• Part	Three:	A	Tale	of	Two	Chemicals	

	

-Read	the	attached	article	and	presentation	
-Respond	to	all	article	questions	

	
*Note:	Please	be	aware	that	some	of	the	material	found	in	these	assignments	is	a	review	of	topics	covered	in	your	
high	school	science	and	math	courses.		Some	of	the	material	presented	may	be	challenging	or	require	you	to	think	
critically	so	do	your	BEST	to	work	through	ALL	questions	and	use	the	given	materials	to	help	you!	
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BASD	Drop/Add	Policy	
The	following	guidelines	exist	for	all	other	schedule	changes	requested	after	August	1st:	
	

1) A	schedule	change	request	form	must	be	completed	by	the	student	and	parent.		Forms	are	available	in	the	
Counseling	Office	or	the	teacher.	

	
2) Schedule	changes	will	be	considered	for	valid	educational	reasons	only.		Schedule	changes	will	not	be	made	

to	accommodate	requests	for	lateral	moves	within	the	same	subject	area	or	teacher	preference.	
	

3) The	counselor	and	assigned	teacher	will	review	the	schedule	change	requests.	
	

4) Quarter	courses	(half	semester	courses)	will	not	be	dropped	after	the	first	5	days	of	class.	
	

5) Full	semester	courses	will	not	be	dropped	after	the	first	15	days	of	class.	
	

6) All	students	must	maintain	a	full	schedule	for	the	entire	year.	
	

7) Level	changes	will	not	be	considered	unless	the	student	has	a	75%	or	lower	in	the	course.	
	
Withdrawals	from	a	course	will	not	become	part	of	the	student	record	if	the	course	is	dropped	within	the	first	15	
days	of	a	semester	class	and	within	the	first	5	days	of	a	quarter	course	(half	semester	course).		A	“W”	(Withdrew)	
will	be	recorded	after	those	days	but	prior	to	the	end	of	the	first	quarter.		Either	a	“WP”	(Withdraw	Passing)	or	“WF”	
(Withdraw	Failing)	will	be	recorded	if	the	course	is	dropped	after	the	first	marking	period,	indicating	the	student’s	
progress	at	the	time	of	withdrawal.	
	
A	course	change	must	be	based	upon	academic	considerations,	and	be	facilitated	by	a	conference/plan	developed	
by	the	student,	parent,	teacher,	and	counselor/grade	level	administrator	to	support	student	success.		This	plan	will	
require	tutoring,	completion	of	all	required	work	to	date,	and	a	sincere	demonstration	of	effort	and	ability	by	the	
student	prior	to	dropping	a	course	or	level	of	course	for	all	classes	in	English,	Social	Studies,	Math,	Science	and	
Foreign	Language.	
	
	
	
	
	

*IN	THE	SCIENCE	DEPARTMENT,	WE	TAKE	ACADEMIC	INTEGRITY	SERIOUSLY,	AND	WILL	EXPECT	THE	
SAME	FROM	YOU.		ACADEMIC	MISCONDUCT	IS	ANY	ATTEMPT	BY	A	STUDENT	TO	GAIN	AN	
ACADEMIC	ADVANTAGE,	OR	TO	HELP	OTHERS	DO	SO,	THROUGH	DISHONEST	ACTIONS.		ALL	WORK	
IS	EXPECTED	TO	BE	YOUR	OWN.		DO	NOT	COMPLETE	THESE	ASSIGNMENTS	WITH	THE	HELP	OF	
ANYONE	ELSE.		ANY	SUSPICION	OF	ACADEMIC	MISCONDUCT	WILL	RESULT	IN	A	ZERO	ON	THE	
ENTIRE	ASSIGNMENT.	
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PART	ONE:	Recycling	Factory	
Density	Activity	

	

	
Directions	
Read	the	following	background	information	about	density.		This	information	will	help	you	complete	the	density	
activity	that	follows.		
	

	
Background	Information	
Density	is	the	mass	of	a	substance	compared	to	its	volume.		It	may	help	to	think	of	density	as	the	amount	of	stuff	in	
a	certain	amount	of	space.		Something	crammed	with	a	lot	of	stuff	(mass)	in	its	space	(volume)	has	a	high	density.		
Conversely,	something	with	only	a	little	stuff	in	the	same	amount	of	space	has	a	lower	density.		Density	is	measured	
in	g/mL	or	g/cm3.			
	
Elements	and	compounds	have	their	own	unique	density.		For	example,	the	density	of	water	is	1.00	g/cm3.		Why	do	
certain	substances	float	when	placed	in	water?		The	answer	has	to	do	with	density.		Objects	that	have	a	density	less	
than	water	will	float,	while	objects	with	a	greater	density	than	the	liquid	will	sink.		Knowing	the	density	of	a	material	
can	be	valuable	when	trying	to	separate	a	mixture	of	various	substances.				
	

	
Problem	
Suppose	that	Mr.	Little	is	the	new	owner	of	the	Canes	Recycling	Factory	and	he	is	looking	for	business.	
	
An	official	from	the	city	of	Bethlehem,	Mrs.	Hoffman,	tells	him	that	the	city	has	a	dump	truck	full	of	recycled	
materials	that	must	be	separated	and	they	will	pay	him	$10,000	if	he	can	do	it.		Unfortunately,	the	job	is	going	to	be	
more	difficult	than	originally	thought	because	someone	has	ground	all	of	the	materials	into	a	fine	powder,	making	it	
impossible	to	separate	them	by	hand.	
	
Fortunately,	Mrs.	Hoffman	knows	what	materials	are	in	the	truck	and	their	densities:	
	

Material	 Density	(g/cm3)	
Aluminum	soda	cans	 2.7	

Steel	cans	 5.7	
Milk	jugs	 0.95	

Soda	bottles	 1.4	
	

	
Materials	Available	
In	the	Canes	Recycling	Factory,	the	following	materials	are	available	to	use:	
	

• A	long	conveyor	belt	
• A	large	tank	that	can	be	filled	with	water	
• Another	large	tank	labeled	“Concentrated	sugar	water,	density	=	1.5	g/cm3”	
• Several	powerful	magnets	hanging	above	the	conveyor	belt	
• Several	nets	for	skimming	the	tanks	and	scooping	material	from	the	bottoms	
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Task	
As	an	employee	of	the	factory,	you	are	picked	to	find	a	way	to	separate	the	four	recycled	materials.		You	will	need	
to	create	a	numbered	step-by-step	outline	of	each	material	removed	along	with	a	detailed	explanation	of	how/why	
the	material	will	be	removed	before	the	city	will	pay	any	money.		Use	your	knowledge	of	density	and	ALL	of	the	
available	materials	to	help	you	separate	the	mixture.		Record	your	procedure	and	detailed	reasoning	in	the	space	
provided	below.	
	

	
Procedure	
Complete	the	chart	given	below.		Be	sure	to	include	the	substance	removed	and	a	DETAILED	explanation	of	
how/why	the	material	will	be	removed	in	the	order	and	methods	you	determined.	
	
	

Substance	Removed	 How	/	Why	
	
	
1)	
	
	
	
	
	

	

	
	
2)	
	
	
	
	
	

	

	
	
3)	
	
	
	
	
	

	

	
	
4)	
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PART	TWO:	Substances	Affect	on	
Boiling	Point	Lab	Experiment	

	

	
Directions	
Interpret	the	following	data	from	a	lab	experiment.		Use	this	information	to	help	you	create	a	graph	and	complete	
the	analysis	questions	that	follow.		
	

	
Lab	Data	
	
Table	1.	Table	displaying	mass	of	sugar	dissolved	in	water	and	boiling	point	temperature	for	the	water.	
	

Mass	of	Sugar	(g)	 Boiling	Point	Temperature	(°C)	
50.0	 100.5	
100.0	 101.0	
150.0	 101.8	
200.0	 102.2	
250.0	 102.6	
300.0	 103.1	

	
	
	
Graph	
Make	a	graph	of	the	data	above	using	the	blank	template	below.		Be	sure	to	include	a	title,	both	axis	labels	with	
units,	accurate	increments,	and	draw	a	line	through	your	data	points.	
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Post-Experiment	Analysis	
	

1) Using	the	graph	you	created,	what	is	the	relationship	between	increasing	the	mass	of	the	sugar	and	the	
boiling	point	of	the	water?	

	
	
	

	
	
	
	
	

2) Calculate	the	slope	of	the	line	you	made	using	the	following	equation:	y2-y1	/	x2-x1.	
	
	
	
	
	
	

	
	

3) Extend	your	line	back	to	the	y-axis	and	determine	the	value	of	the	y-intercept	with	correct	units	(*Note:	this	
value	should	NOT	be	zero).	

	
	
	
	
	
	

	
	
4) Write	the	equation	of	the	line	(y	=	mx	+	b)	using	your	value	for	slope	and	y-intercept.	
	
	
	
	
	
	

	
	

5) Using	the	equation	of	your	line,	determine	the	temperature	that	the	water	will	boil	if	500.0	grams	of	sugar	
are	added.	
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6) Using	the	equation	of	your	line,	what	would	be	the	mass	of	sugar	added	if	the	boiling	point	was	found	to	be	

101.4°C?	
	
	
	
	
	
	

	
	

7) When	boiling	pasta,	salt	is	often	added	to	the	water	to	add	to	the	flavor.		Explain	in	detail	how	this	will	
impact	the	time	it	takes	for	the	water	to	boil.	

	
	
	
	
	
	
	
	
8) Adding	substances	to	water	will	decrease	the	point	at	which	water	will	freeze.		Provide	an	example	of	how	

this	property	is	useful	in	a	real	world	situation.	
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PART	THREE:		
A	Tale	of	Two	Chemicals	

	

	
Directions	
Read	Chapter	1	from	our	Glencoe	textbook.		You	will	find	the	chapter	at	the	end	of	this	assignment.		Then,	view	the	
attached	presentation	as	well,	which	includes	additional	information.		Finally,	answer	the	questions	below.		You	can	
also	view	the	following	videos	that	go	along	with	the	attached	presentation:	
	

-Ozone	Formation	(slide	11):	https://www.youtube.com/watch?v=eLKrNV1NzUo	
-Molina-Rowland	Model	(slide	23):

	 http://www.glencoe.com/sites/common_assets/science/cmc/cim/animations/ch1_1.swf	
-Ozone	Destruction	(slide	25):	https://www.youtube.com/watch?v=gHonfdKGwqc	
-The	Current	Model	(slide	29):	https://www.youtube.com/watch?v=qUfVMogIdr8	

	

	
Questions	

1) How	does	the	ozone	layer	form?		
	
	
	

2) Why	is	it	important?		
	
	
	

3) If	3	oxygen	atoms	(O)	are	needed	to	form	1	molecule	of	ozone	(O3),	how	many	ozone	molecules	can	be	
formed	from	6	oxygen	atoms?	From	9	oxygen	atoms?	From	27?		

	 	
	
	

4) Why	were	chlorofluorocarbons	developed?		
	

	
	

5) Why	were	chlorofluorocarbons	thought	to	be	safe?		
	
	
	

6) Why	did	the	concentration	of	chlorofluorocarbons	in	the	atmosphere	increase?			
	
	
	

7) Why	was	it	important	for	Dobson’s	data	to	be	confirmed	by	satellite	photos?			
	
	
	

8) Figure	6	in	Chapter	1	of	the	Glencoe	text	shows	that	the	CFC	level	was	measured	at	about	272	ppt	(parts	
per	thousand)	in	1995.		Because	percent	means	“parts	per	hundred,”	what	percent	is	represented	by	272	
ppt?		What	would	the	concentration	of	CFCs	be	in	ppb	(parts	per	billion)?	Show	your	work	below.	
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9) Good	scientific	models	can	be	tested	and	used	to	make	predictions.		According	to	Molina	and	Rowland’s	
model,	what	would	happen	to	the	amount	of	ozone	in	the	atmosphere	as	the	level	of	CFCs	increased?		

	
	
	
10) According	to	Molina	and	Rowland’s	model,	which	gas	concentration	would	be	considered	the	independent	

variable:	CFCs	or	ozone?	
	
	
	

11) Why	do	we	consider	Molina	and	Rowland’s	model	a	theory	rather	than	a	law?	
	
	
	

12) Is	the	term	“ozone	hole”	an	accurate	description	of	ozone	levels	above	Antarctica?		Justify	your	response.	
	

	
	
	
13) Is	the	“ozone	hole”	no	longer	a	concern?		Justify	your	response.	

	
	
	
	
	

	
Data	Analysis	
The	National	Oceanic	and	Atmospheric	Administration	(NOAA)	continue	to	monitor	the	concentration	of	ozone	in	
the	stratosphere	over	Antarctica.		Use	the	graph	of	NOAA	data	from	the	final	slide	in	the	presentation	(also	present	
in	color	on	the	NEXT	PAGE	for	easy	viewing)	to	answer	questions	14	through	18.	
	

14) Describe	the	overall	yearly	trend	in	ozone	concentration,	according	to	the	graph.	
	
	
	

15) Describe	the	overall	yearly	trend	in	average	temperature,	according	to	the	graph.	
	
	
	

16) How	does	average	temperature	affect	ozone	concentration?		NOTE:	This	effect	is	not	necessarily	
immediate.	

	
	
	
17) Therefore,	how	does	average	temperature	affect	ozone	depletion	by	CFCs?	

	
	
	

18) How	do	you	think	climate	change	will	affect	the	ozone	levels	over	Antarctica?		Explain.	
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5/22/15 

1 

A Tale of Two Chemicals 

Part 1: Ozone 

The Ozone Layer 

▪  Absorbs most of ultraviolet radiation (UV) 
from the sun 

– Protects plants and animals from damage due 
to UV radiation 

– Located in stratosphere 
▪  Layer of atmosphere just above troposphere 

– Commercial aircraft fly in lower stratosphere 
– Clouds located in troposphere, so it is turbulent 
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UV Radiation 

▪  There are three types of UV radiation 
▪  UV-A  

– Lowest energy 
– UV-A:  Ages your skin 

▪  UV-B 
– Medium energy 
– UV-B:  Burns your skin 

▪  UV-C 
– Highest energy 
– Most damaging 



5/22/15 

3 

UV Radiation 

▪  UV-A 
– Not strongly absorbed by ozone  
▪  UV-B  
– Partially absorbed by ozone 
▪ UV-C 
– Completely absorbed by ozone  
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UV Radiation 

 
▪  Ozone reduces UV-B exposure 
– In humans, UV-B exposure increases risk of: 
▪ Skin cancers 
– Melanoma can be lethal if not caught early  
▪ Cataracts 
▪ Suppressed immune system 
 

UV-B Damage 

SKIN CANCER 

CATARACT 
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Ozone Formation 

▪  Ozone (O3) forms when oxygen (O2) gas is 
exposed to UV radiation 

 

Ozone Formation 
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Ozone Formation 

Ozone Depletion 

▪  In October 1985, 
British scientists 
working in Antarctica 
reported data showing 
that the ozone layer 
was thinning. 
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This graph shows normal ozone levels. 

▪  The green 
line shows 
the ozone 
levels 
measured by 
the British 
scientists in 
1986. 
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What could be causing the 
“ozone hole”? 

A Tale of Two Chemicals 

Part 2: Chlorofluorocarbons 
(CFCs) 
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CFCs 

▪  Group of compounds 
containing chlorine, 
fluorine, & carbon 

▪  Used in refrigerators, 
air conditioning units, 
foam food and cup 
containers, and 
aerosol cans (as 
propellants) 

CFCs 

▪  In the 1970s, 
scientists began to 
notice that the 
concentration of 
CFCs in the 
atmosphere was 
increasing  
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CFCs 

▪  Chemists Mario Molina and F. Sherwood Rowland 
suggested that UV light could cause CFCs in the 
stratosphere to release a chlorine atom 
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CFCs 

▪  Molina and Rowland hypothesized that the 
chlorine atom released from CFCs could attack 
and break down ozone 
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CFCs 

 
▪  Molina & Rowland’s model predicted that 

the chlorine atom formed by the breakdown 
of CFCs would react over and over again 
 

– Click on the link below to view the entire process 

 

View Glencoe video 

CFCs 

▪  Another research group found evidence of 
interactions between ozone and chlorine 
when taking measurements in the 
stratosphere 
– Did not know where chlorine was coming from 
– Molina & Rowland’s model explained where the 

chlorine was coming from 
▪ View a NASA animation of CFCs depleting ozone 
on the next slide 
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Note that ozone is also depleted by nitrogen oxide 
molecules, which are pollutants in the atmosphere. 

Ozone & CFCs 

▪  In 1985, the ozone 
depletion 
announcement by 
the British Antarctic 
Survey supported 
Molina and 
Rowland’s model 
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Ozone & CFCs 

▪  In 1987, the Montreal Protocol was enacted, requiring 
that the production and consumption of CFCs be phased 
out by 2000 

Ozone & CFCs 

▪  Since then, CFC levels have begun to climb more slowly, 
level out, and decline 
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The Current Model 

So, the “ozone hole” is fixed, right...? 
 

 

Data Analysis Activity 
●  The National Oceanic and Atmospheric 

Administration (NOAA) continue to 
monitor the concentration of ozone in 
the stratosphere over Antarctica 
 
●  The graph on the following slide displays data 

collected by NOAA in 2004 and 2005 
 

■  Ozone levels are represented in blue 
■  Average temperatures are represented in red 
■  The 2004 data is represented by the lighter blue and red  

lines 
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