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Name:	________________________________________		Period:	____		Date:	______	
	
	

Required	Summer	Assignment: 	
LHS	AP	Chemistry	

Mr.	Little	
	

	
Introduction	
	
Welcome	to	AP	Chemistry!		I	am	excited	that	you	have	decided	to	take	on	the	challenge	of	such	a	course	and	look	
forward	to	having	you	in	my	class.		This	course	is	designed	to	be	the	equivalent	of	a	first-year	general	chemistry	
college	course.		As	a	result,	this	is	only	for	high	school	students	who	are	skilled	and/or	interested	in	chemistry,	and	
are	willing	to	demonstrate	very	high	levels	of	commitment,	motivation,	and	academic	maturity.		In	order	to	prepare	
students	for	the	rigors	of	the	course,	each	will	be	expected	to	complete	a	summer	assignment.		Since	students	
entering	AP	Chemistry	have	had	a	variety	of	Chemistry	experiences,	completion	of	the	summer	assignment	will	help	
all	students	begin	the	year	on	equal	footing,	as	the	assignment	will	help	with	a	review	of	different	Chemistry	topics.		
A	completed	summer	assignment	is	vital	to	be	successful	in	this	class.		
	
Enrollment	in	this	course	is	a	commitment	to	perform	at	the	highest	level	and	to	display	a	positive	attitude	within	
the	class.		Seriousness	in	maximizing	one’s	problem	solving	skills	is	expected.		Due	to	the	advanced	level	of	the	
course,	considerable	time	will	be	spent	on	mathematical	calculations,	both	in	lab	and	in	class.		Students	will	be	
expected	to	devote	time	in	study	of	new	material	and	in	completion	of	practice	problems,	as	well	as	developing	
quality	laboratory	skills	and	reporting	practices.		The	College	Board	makes	the	following	statement	in	the	course	
description	in	relation	to	student	commitment:	“IT	IS	ASSUMED	THAT	THE	STUDENT	WILL	SPEND	AT	LEAST	FIVE	HOURS	A	WEEK	IN	
UNSUPERVISED	INDIVIDUAL	STUDY	IN	ADDITION	TO	THE	TIME	REQUIRED	TO	COMPLETE	THE	HOMEWORK.”		AP	Chemistry	is	hard	and	
cannot	by	mastered	by	memorization	alone.		Chemistry	is	a	thinking	discipline,	and	students	must	demonstrate	the	
maturity	and	self-discipline	to	approach	it	as	such!	
	
If	you	are	taking	this	course,	you	should	plan	on	taking	the	Advanced	Placement	Chemistry	Exam,	as	the	goal	of	this	
course	is	to	prepare	you	for	that	exam	as	well	as	enrollment	in	a	second-year	chemistry	course	in	college.		Students	
who	enroll	in	this	course	without	an	Honors	Chemistry	background	or	who	have	received	less	than	a	90%	average	in	
Chemistry	may	not	be	prepared	to	deal	with	the	volume	of	work,	mathematical	computations,	and	performance	
level	required	for	above	average	grades	in	an	accelerated	program.		You	should	plan	on	anywhere	from	60-90	
minutes	of	homework	per	class	and	are	expected	to	demonstrate	a	proactive	approach	to	your	work.		
	
It	is	important	that	you	understand	that	these	requirements	and	time	limits	are	not	negotiable	simply	because	this	
is	what	is	required	for	success	in	this	course	and	on	the	AP	Chemistry	Exam.		If	you	have	concerns,	please	feel	free	
to	contact	me	using	the	information	listed	below.			Be	sure	to	read	ALL	of	the	information	in	this	packet	carefully!	
	
	
Teacher	Contact	/	Support	
	
If	you	need	help	at	any	point	while	working	on	this	packet,	you	may	contact	me	using	the	methods	below:	
	

Email:	MrLittleScience@yahoo.com	
Twitter:	@MrLittleScience	
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Textbook		
	
If	you	would	like	to	reference	the	textbook	for	additional	help,	it	is	available	online.		Follow	the	instructions	given	in	
the	“Textbook	Online	Access”	pdf	available	at:	http://www.mrlittlescience.com/ap-chemistry.html	under	Class	
Documents.	
	
	
Assignment	
	
The	written	portion	of	the	summer	assignment	will	help	you	review	important	content	that	you	have	already	
covered	in	your	previous	Chemistry	class.		This	part	is	split	into	THREE	sections.		ALL	WRITTEN	WORK	WILL	BE	
GRADED	FOR	ACCURACY!		This	assignment	is	due	on	the	FIRST	DAY	of	school.		It	is	imperative	that	this	summer	
assignment	is	spread	throughout	the	summer	and	not	completed	the	week	prior	to	school	starting.		
	
Be	sure	to	visit	my	teacher	website	(http://www.mrlittlescience.com)	right	before	school	starts	to	view	any	other	
important	course	files	or	information	that	is	posted.	
	
Also,	the	official	AP	Chemistry	Periodic	Table	that	is	given	to	be	used	on	the	actual	Advanced	Placement	exam	can	
be	found	on	the	last	page	of	this	packet.		It	is	STRONGLY	encouraged	that	you	print	and	use	this	Periodic	Table	
when	doing	any	of	the	problems	in	this	assignment.		You	must	get	used	to	using	this	table	to	complete	your	
assignments	in	AP	Chemistry,	as	it	is	probably	different	from	the	table	used	in	your	previous	Chemistry	class.		Since	
it	only	has	the	element	symbols	with	no	names,	you	should	also	review	any	common	element	symbols	/	names	that	
you	might	have	forgotten	for	various	elements.		*NOTE:	When	finding	a	molar	mass,	do	NOT	round	the	molar	mass	
of	any	of	the	elements	on	this	Periodic	Table…	use	the	whole	number!	
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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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Written	/	Submitted	Work	Directions	
Complete	each	of	the	following	on	a	separate	sheet	of	paper	with	your	name	written	on	it.		You	MUST	show	all	work	
for	any	problems	and	use	appropriate	units	and	Sig	Figs	in	your	answers!		Do	NOT	round	the	molar	mass	of	any	
element	from	the	attached	Periodic	Table	when	determining	a	molar	mass	for	these	problems!		YOUR	WORK	IS	
BEING	GRADED	FOR	ACCURACY!!		
	
	
SECTION	ONE	
	

1) Indicate	the	correct	number	of	significant	figures	for	each	of	the	following.	
	
a. 4900	
b. 0.00340	

c. 12.000	
d. 20.	

e. 450.230	
f. 1.67	x	10-5	

g. 3008	
h. 0.000004	

	
2) Round	the	following	numbers	to	three	significant	figures.	

	
a. 2341	
b. 129,840	

c. 9.865	
d. 0.3427	

e. 10.156	
f. 81820	

	
3) Calculate	each	of	the	following	with	correct	significant	figures.	

	
a. 45.980	+	0.003458	
b. 12	–	9.783	

c. 395.00	/	24	
d. (9.00)	(8.4	x	102)	

	
4) Perform	the	following	conversions	using	dimensional	analysis.	

	
a. 940	km	to	mm	
b. 23.4	g	to	kg	

c. 19.3	mL	to	L	
d. 329.5	mm	to	ft	

	
5) The	volume	of	a	balloon	is	found	to	be	250	mL.		How	many	cubic	meters	(m3)	does	the	balloon	contain?	
	
6) An	experiment	requires	75.0	g	of	ethyl	alcohol	(density	=	0.790	g/mL).		What	volume	of	the	alcohol	in	liters	

will	be	required?	
	

7) Calculate	the	density	(in	g/cm3)	of	a	rectangular	solid	that	has	a	mass	of	0.03416	kg	and	measures	2.50	cm	
by	1.80	cm	by	3.00	cm.		

	
8) A	champion	runner	is	determined	to	have	an	average	speed	of	3.2	m/s.		What	is	his	rate	of	speed	in	miles	

per	hour?	
	

9) Determine	the	number	of	protons,	neutrons,	and	electrons	for	each	of	the	following.	
	
a. Cl	 b. Rn	 c. Cu2+	 d. P3-	

	
10) Iridium	is	composed	essentially	of	two	isotopes:	191Ir	and	193Ir.		The	average	atomic	mass	of	an	iridium	atom	

is	192.217	amu.		Determine	the	percent	abundance	of	each	of	these	isotopes	in	a	naturally	occurring	
sample.		The	mass	of	a	191Ir	atom	is	190.961	amu,	while	the	mass	of	a	193Ir	atom	is	192.963	amu.		

	
11) Draw	the	orbital	diagram	for	ground-state	Arsenic.	
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12) Write	the	electron	configuration	of	each	of	the	following	in	spdf	notation.	
	
a. Nickel	
b. Tellurium	

c. Copper	
d. Lead	

	
13) Write	the	electron	configuration	of	each	of	the	following	in	Kernel	(shorthand)	notation.	

	
a. Bromine	
b. Iodine	

c. Chromium	
d. Radon	

	
14) Explain	the	Periodic	Law.	
	
15) List	the	charge	(with	number	included)	that	each	of	the	following	ions	form.	

	
a. Nitrogen	
b. Magnesium	

c. Potassium	
d. Bromine	

e. Xenon	
f. Aluminum	

	
16) What	is	ionization	energy?		Describe	the	trend	that	is	seen	going	across	a	period	and	down	a	group.		Be	sure	

to	explain	why	this	trend	occurs	for	each	as	well.	
	

17) Which	element	is	the	most	electronegative?		Explain	how	this	plays	a	role	in	the	compounds	that	are	
formed	by	this	element.	

	
18) Write	the	formula	for	the	following	compounds.	

	
a. Barium	sulfate	
b. Phosphoric	acid	
c. Magnesium	nitride	
d. Tin	(II)	oxide	
e. Nitrogen	trifluoride	
f. Iron	(III)	hydroxide	

g. Lithium	oxalate	
h. Hydrobromic	acid	
i. Dichlorine	monoxide	
j. Ammonium	nitrate	
k. Chlorous	acid	
l. Lead	(II)	carbonate	

	
19) Write	the	name	for	the	following	compounds.	

	
a. P4O10	
b. AgBr	
c. HC2H3O2	
d. Sr3P2	

e. Cu(NO3)2	•	3H2O	
f. PbO2	
g. H3PO4	
h. PCl5	

i. HNO2	
j. NaCN	
k. FeI3	
l. HF
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SECTION	TWO	
	

1) Draw	the	Electron	Dot	Structures	for	each	pair	and	show	the	transfer	of	electrons	using	arrows.		Be	sure	to	
include	the	charge	on	each	ion	after	the	transfer	and	write	the	formula	unit.	
	
a. Aluminum	and	Sulfur	 b. Barium	and	Bromine	

	
2) Differentiate	between	ionic	and	covalent	compounds.		Give	TWO	properties	for	each	type.	
	
3) Draw	molecular	dot	structures	for	each	of	the	following.	

	
a. SCl6	
b. C2H4	

c. HCN	
d. CH2CH2(OH)2	

	
4) Give	an	example	of	a	polar	molecule	and	explain	why	it	exhibits	polarity.	
	
5) Write	the	complete,	balanced	equation	and	give	the	reaction	type	for	each	of	the	following.	

	
a. Zn	+	Cu(NO3)2	à	
b. Ag	+	Cl2	à	
c. Al2(SO4)3	+	NaOH	à	
d. C6H14	+	O2	à	

e. Gold	(III)	oxide	à	
f. Sodium	+	Bromine	à	
g. Hydrochloric	acid	+	Tin	(IV)	hydroxide	à	
h. Potassium	+	Water	à	

	
6) Calculate	the	percent	composition	of	nitrogen	in	ammonium	thiocyanate,	NH4SCN.	
	
7) Determine	the	number	of	moles	of	each	of	the	following.	

	
a. 324.8	g	of	SrCl2	
b. 2.4	x	1024	atoms	of	Mn	

c. 12.50	L	of	NH3	
d. 9.52	g	of	Ba(NO3)2	

	
8) An	unknown	compound	found	in	some	foods	was	found	to	contain	64.7%	carbon,	5.9%	hydrogen,	and	

13.7%	nitrogen	with	the	rest	being	oxygen.		Find	the	empirical	formula	of	this	compound.	
	

9) Tetrachloroethene	(C2Cl4),	often	called	perchloroethylene	(perc),	is	a	colorless	liquid	used	in	dry	cleaning.		
The	compound	can	be	formed	in	several	steps	from	the	reaction	of	dichloroethane,	chlorine	gas,	and	
oxygen	gas	as	seen	below:	
	

8	C2H4Cl2	(l)	+	6	Cl2	(g)	+	7	O2	(g)	à	4	C2HCl3	(l)	+	4	C2Cl4	(l)	+	14	H2O	(l)	
	

a. How	many	grams	of	perc	will	be	produced	when	25.0	g	of	dichloroethane,	15.0	g	of	chlorine	gas,	and	
10.0	g	of	oxygen	gas	react?	

	
b. What	is	the	mass	of	each	excess	reagent	that	remains?	
	
c. How	many	kilograms	of	the	other	two	products	are	also	formed	when	this	reaction	is	performed?	
	
d. If	only	8.46	g	of	perc	are	produced,	what	is	the	percent	yield	of	this	reaction?	
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10) The	thermite	reaction	(see	below)	has	been	used	to	weld	railroad	tracks.		How	many	grams	of	aluminum	
would	be	needed	to	produce	15.0	grams	of	iron?	
	

Fe2O3	(s)	+	2	Al	(s)	à	2	Fe	(s)	+	Al2O3	(s)	
	

11) Silver	nitrate	reacts	with	iron	(III)	chloride.		In	a	particular	experiment,	it	was	planned	to	mix	a	solution	
containing	25.0	g	of	silver	nitrate	with	another	solution	containing	45.0	grams	of	iron	(III)	chloride.		What	is	
the	maximum	amount	of	solid	that	could	be	formed?			

	
12) Ammonia	gas	and	hydrogen	chloride	gas	combine	to	make	ammonium	chloride.		What	volume	of	ammonia	

is	needed	to	react	with	47.7	liters	of	hydrogen	chloride	at	STP?	
	

13) Sea	water	contains	roughly	28.0	grams	of	NaCl	per	liter.		What	is	the	molarity	of	sea	water?	
	

14) When	a	reddish	solution	of	cobalt	(II)	chloride	is	added	to	a	white	solution	of	calcium	hydroxide,	a	blue	
precipitate	forms.		Write	the	overall	net	ionic	equation	for	this	reaction	and	identify	any	spectator	ions.	
	

15) Using	the	solubility	rules,	indicate	whether	each	of	the	following	would	be	soluble	or	insoluble	in	water.	
	
a. Barium	sulfate	
b. Ammonium	hydroxide	

c. Potassium	acetate	
d. Magnesium	oxide	

	
16) A	solution	of	235	mL	of	0.530	M	lead	(II)	nitrate	is	mixed	with	14.8	g	of	potassium	iodide.		Assuming	the	

volume	change	from	adding	the	solid	to	the	solution	is	negligible,	how	many	grams	of	the	precipitate	will	be	
formed?	

	
17) A	sample	of	deadly	chlorine	gas	has	a	volume	of	80.0	liters	and	a	pressure	of	900.0	mm	of	Hg.		Assuming	

the	temperature	is	20.0°C,	find	the	number	of	molecules	of	gas	in	this	sample.	
	

18) An	airtight	container	with	a	volume	of	4.25	x	104	L,	an	internal	pressure	of	1.00	atm,	and	an	internal	
temperature	of	15.00°C	is	washed	off	the	deck	of	a	ship	and	sinks	to	a	depth	where	the	pressure	is	175	atm	
and	the	temperature	is	3.00°C.		What	will	the	volume	of	the	gas	inside	be	when	the	container	breaks	under	
the	pressure	at	this	depth?		
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SECTION	THREE	
	

1) On	a	cold,	snowy	February	day,	Northampton	County	got	7.460	inches	of	snow.		If	the	county	covers	about	
370.0	square	miles	and	the	average	density	of	the	freshly	fallen	snow	was	161	kg/m3,	how	many	total	
snowflakes	needed	to	fall	in	order	to	generate	this	much	snow	across	the	county?		Each	snowflake	has	a	
mass	of	2.97	x	103	µg	(1	gram	=	106	micrograms).	

	
2) An	element	consists	of	1.40%	of	an	isotope	with	a	mass	of	203.973	amu,	24.10%	of	an	isotope	with	a	mass	

of	205.9745	amu,	22.10%	of	an	isotope	with	a	mass	of	206.9759	amu,	and	52.40%	of	an	isotope	with	a	mass	
of	207.9766	amu.		Calculate	the	average	atomic	mass	and	identify	the	element.	

	
3) Write	the	complete,	balanced	equation	for	each	of	the	following	reactions.	

	
a. Sodium	metal	is	added	to	water.	
b. A	solution	of	tin	(II)	chloride	is	added	to	a	solution	of	iron	(III)	sulfate.	
c. Chlorine	gas	is	bubbled	into	a	solution	of	potassium	iodide.	
d. Isopropyl	alcohol	(C3H7OH)	is	burned	

	
4) The	hormone,	thyroxine	is	secreted	by	the	thyroid	gland,	and	has	the	formula:	C15H17NO4I4.		How	many	

milligrams	of	iodine	can	be	extracted	from	15.0	grams	of	thyroxine?	
	

5) Nitroglycerin,	C3H5(ONO2)3,	was	invented	in	1846	by	an	Italian	chemist	named	Ascanio	Sobrero.		This	
compound	contains	both	an	oxidant	and	a	fuel.		When	it	detonates,	it	decomposes	to	form	carbon	dioxide,	
water,	nitrogen,	and	oxygen,	all	in	a	gaseous	state.		If	1.135	kg	of	nitroglycerin	detonates,	how	many	TOTAL	
liters	of	gas	at	STP	are	produced?	

	
6) The	first	step	in	the	Ostwald	process	for	manufacturing	nitric	acid	is	the	reaction	of	ammonia	with	oxygen	

to	produce	nitrogen	monoxide	and	water.		If	the	reaction	consumes	595	g	of	ammonia,	determine	each	of	
the	following:	
	
a. What	is	the	minimum	amount	of	oxygen	(in	liters)	needed	for	this	reaction	at	STP?	
	
b. Assuming	the	reaction	has	a	90.3%	yield,	how	many	grams	of	water	will	form?	

	
7) On	a	warm	day,	an	amusement	park	balloon	is	filled	with	47.8	g	He.		The	temperature	is	33.0°C	and	the	

pressure	in	the	balloon	is	2.25	atm.		Calculate	the	volume	of	the	balloon	in	milliliters.	
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