
	
	
	
	
	

Hello,	welcome	to	AP	Chemistry,		
	
	 	 	 It’s	really	not	as	bad	as	it	seems….		
	
	
	
	
	
	 	 	 	 	 …	mostly.		

	
	
	
	
	
	
	
	
	
	
Name:	_______________________________		
	
	
Complete	as	many	or	few	of	these	problems	as	you	need	to	fully	understand	each	topic-	this	is	the	BASE	
of	understanding	for	the	rest	of	the	year.	We	WILL	cover	these	topics	in	class,	but	we	will	move	through	

them	more	quickly	with	the	expectation	that	you	have	an	understanding.	
	

In	addition	to	the	review,	page	1	contains	information	on	significant	figures	(aka	sig	figs)	which	you	
will	also	need	to	know	at	the	start	of	this	class.			

	
	A	few	days	into	class	we	will	have	a	test	that	covers	all	the	topics	in	this	packet	for	a	grade.			

	
Topic	0	–	Significant	Figures		
	



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
1.1	-	Moles	and	molar	mass.					Need	To	Brush	Up?	Scan	here	à		
	
You	Try!		
	
	

1.	What	is	the	molar	mass	of	the	following	compounds?		
	
	 a.	NaOH		
	



	 b.	H2SO3	
	

	 c.	Al2(CO3)3		
	 	
	 d.	PbCl4*3H2O		

^^^^	this	is	a	hydrate,	it	is	PbCl4	PLUS	3	waters	

	
2.	How	many	moles	are	there	in	a	12.5-gram	sample	of	NaOH?		
	
	
	
	
3.		How	many	atoms	are	in	a	3.4	mole	sample	of	Al	metal?		
	
	
	
	
	
4.	How	many	grams	are	there	in	a	sample	that	contains	5.8*1024	molecules	of	H2O?		
	
	
	
	
5.	You	have	two	containers-	one	has	a	mole	of	CaCl2	and	one	has	a	mole	of	BaCl2.	Which	container	weighs	
more?	Which	has	more	particles?		
	
	
	
	
	
6.	You	have	a	container	of	1.58*1024	molecules	of	NiO2.	How	many	grams	is	this?		
	
	
	
	
	
7.	You	have	a	container	with	15	grams	of	NO2.	How	many	N	atoms	is	this?	How	many	O	atoms	is	this?		
	
	
1.5	-	Electron	configuration/	Atomic	structure	
	

Need	To	Brush	Up?	Scan	here	à		
	
	
	

You	Try!		
	

1. Fill	in	the	table.		

	
	



	
	
	
	
2.	Write	the	electron	configurations	and	fill	in	the	orbital	diagrams	for	each	of	the	elements	or	ions	
below.		
	
	 a.	Na		
	
	
	 b.	O2-		
	
	
	 c.	Mg2+		
	
	
3.	Match	each	of	the	quantum	numbers	with	their	descriptions	(some	may	be	used	more	than	once).		

	
i. _____	Determines	the	shape	of	the	orbital	 											 	 a.	principal	quantum	number	

ii. _____	Determines	the	energy	level	of	the	electron									 b.	angular	momentum	quantum	number	

iii. _____	Determines	the	way	the	electron	rotates	 												 c.	magnetic	quantum	number	

iv. _____	Determines	the	way	the	orbital	faces	 												 d.	spin	quantum	number	

v. _____	Determines	the	distance	from	the	nucleus	

vi. _____	s,pd,f		

vii. _____	n=3	

viii. _____	Up	or	down		
	

4.		How	many	electrons	would	be	in	each	of	the	following:		
	

b. Any	orbital	_______		 c.	A	full	p	sublevel		_________	 e.	2nd	energy	level	_______	

	
c. A	full	s	orbital	______	 d.	A	full	d	sublevel	_________	
	

5.	Define	valence	electron:		
1.7	-	Periodic	Trends	 	 Need	to	Brush	Up?	Scan	here!	 à		
	

You	Try!	
	

1.	Define	the	following		
	

a. Period	

	
b. Family/Group		
	

2. 	Elements	in	the		



	
3. 	Define	each	of	the	following	words	and	describe	the	direction	of	the	trend	on	the	periodic	table.		

	
				a.	Ionization	Energy:		
	
	
	
				b.	Atomic	Radii:		
	
	
	
				c.	Electronegativity:	
	
	
	
2.	For	each	of	the	following-	rank	them	based	on	the	biggest	ionization	energy	based	on	approximation.	(Big	
à	little)		
	
	 a.			Na,	Ar,	P		 	 	 b.		F,	He,	Si	 	 	 	 c.	Ba,	Mg,	Ca	
	
	
	
3.	For	each	of	the	following-	rank	them	based	on	
the	biggest	electronegativity	based	on	
approximation	(big		à	little)	.		
	
	 a.	C,		Li,		F,	Ne	

	

	 b.	N,	Bi,	P,		

	

4.	For	each	of	the	following-	rank	them	based	on	
the	biggest	atomic	radius	based	on	approximation	
(big		à	little)	.		
	

	a.	Na,	Ar,	P	

	

	 b.	Ba,	Mg,	Ca	

	

	
	
	
	
	
1.8	-	Valence	Electrons	&	ionic	Compounds	

Need	To	Brush	Up?	Scan	here!	
	
	
	

You	Try!	



	
1.	Fill	in	the	table	below	with	the	charges	of	ions	
formed	in	each	of	the	main	group	elements.		
	
	
	
	
	
	
	
	
2.	Fill	in	the	table	below	with	the	number	of	valence	
electrons	in	each	of	the	main	group	elements.		
	

	
	
	
	
3.	Using	the	charges	of	the	main	group	elements-	form	the	ionic	compounds	below.		
	
	 a.	Na		+				O		
	
	
	 b.	Al			+					F	
	

	 	
c.	Mg				+		Cl		
	
	 	
d.	Al					+				O		

	
4.	Using	approximation,	which	of	the	following	are	ionic?	Which	are	covalent?		
	
	 a.	NO	 	 	 b.	NaCl		 	 c.	Al2S3		 	 d.	Cu(NO3)2	 	 	 e.	SiCl4	
	
	
	
	
5.	Which	elements	have	more	than	one	charge?		
	
	
	
6.	What	is	a	polyatomic	ion?	(This	is	a	great	time	to	start	memorizing	the	core	group	of	them	–	hydroxide,	
cyanide,	sulfate,	phosphate,	nitrate,	permanganate,	and	chlorate).		
	
	
2.1-	Types	of	chemical	bonds	

Need	To	Brush	Up?	Scan	here!	
	
	

					



You	Try!	
	
1.	Compare	and	contrast	the	role	of	electrons	in	covalent,	
ionic,	and	metallic	bonds.		
	
	
	
	
	
	
	
	
2.	Without	looking	at	an	electronegativity	chart-	
approximate	the	following	bonds	as	nonpolar	covalent,	
polar	covalent,	or	ionic.	For	polar	covalent	bonds	draw	a	
polarity	arrow	towards	the	more	electronegative	atom	and	
add	partial	+/-	charges.		
	
	
			a.			Cl-H											b.	C=O											c.	F-F										d.	Na-F							e.	Mg-Cl	
	
	
			
		f.	Cu-Cl	 					g.		H-N										h.	O-Cl								i.	C-F									j.		K-O		
	

	

3.	HF,	H2O,	and	NH3	all	contain	polar	covalent	bonds.	Rank	
them	from	most	to	least	polar.	What	would	you	expect	
regarding	IMFs	formed	between	molecules	with	each	of	
these	bonds?		
	
	
	
	
4.	Describe	some	of	the	properties	we	see/experience	in	
ionic,	polar	covalent,	nonpolar	covalent	and	metallic	bonded	
compounds.		

	
	
	
	
2.5-	Lewis	Diagrams	(let’s	lump	a	tiny	bit	of	VSEPR	in	here	for	fun)	
	

	
Need	To	Brush	Up?	Scan	here!	
	



	
	
You	Try!	
	
1.	In	a	Lewis	Dot	structure	–	most	elements	have	_________	total	electrons-	three	common	exceptions	are		
	
______,	______,	and	_______.		
	
2.	Draw	Lewis	Structures	for	the	following	covalent	compounds-	attempt	to	provide	VSEPR	shapes.		
	
	
a.	CH4	
	
b.	CS2	
	
c.	HCP		
	
d.	OH-1	
	
e.	C3H6	
	
f.	NF3	
	
g.	BCl3	
	
h.	SF6	
	
i.	O3	
	
	
	
	
	
	
	
	
	
	
	
3.1-	IMFs	
	

		Need	To	Brush	Up?	Scan	here!	
	



				 	 	 	 										

	
You	Try!	
	
1.	Briefly	describe	the	4	major	
types	of	IMFs	from	chem	1	
(London	dispersion,	dipole-dipole,	
hydrogen	bonding,	and	ion-
dipole).		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
2.	(Briefly)	describe	how	IMFs	impact	the	properties	listed	here	–	viscosity,	melting	point/boiling	point,	
state	of	matter,	and	surface	tension.		
	
	
	
	
	
	
3.	Below	are	several	molecules	–	label	the	molecules	as	polar	or	nonpolar	–	if	they	are	both	–	label	any	
polar	and	nonpolar	regions.	Label	the	polar	areas	with	partial	+/-	charges.	Then	list	any	IMFs	the	
molecules	may	experience	with	an	identical	neighboring	molecule.		
	

	
3.3	-	Solids,	Liquids,	Gases	

			Need	To	Brush	Up?	Scan	here!	



	
	
	

	
	

1.	Describe	and	draw	the	particles	of	a	solid,	a	liquid,	and	a	gas.	Compare	the	relative	energies,	particle	
attractions,	particle	motions.		
	
	
	
	
	
	
	
	
	
	
	
	
2.	Describe	the	changes	that	occur	between	each	of	the	states	of	matter.		
	
	
	
	
	
	
	
	
	
3.4	-	Ideal	Gas	law	
	

			Need	To	Brush	Up?	Scan	here!	



	
You	Try!	
	
1.	Write	the	equations	for	the	ideal	gas	law	and	the	
combined	gas	law	below-	label	all	variables.		
	

	
	
2.	A	container	of	hairspray	is	at	STP	and	is	thrown	into	a	fire	where	it	is	heated	to	a	temperature	of	100	C.	
Describe	what	happens	in	the	container	and	complete	a	math	calculation	to	solve	for	final	pressure.		
	
	
	
	
	
	
3.	A	bag	of	chips	has	a	volume	of	0.21	L	at	a	pressure	of	14.7	psi.	The	pressure	in	the	cabin	of	an	airplane	
is	13.85	psi.	Describe	what	happens	in	the	container	and	complete	a	math	calculation	to	solve	for	the	final	
volume	of	the	bag.		
	
	
	
	
	
	
	
4.	A	chemical	reaction	produces	15	grams	of	oxygen	gas	at	a	temperature	of	23	C,	and	a	pressure	of	98.75	
kPa.	What	is	the	volume	of	gas	produced?		
	
	
	
	
	
5.	The	chemical	reaction	2H2O2	à	2H2O	+	O2	is	performed	in	a	room	of	temperature	28	C	and	pressure	
0.87	atm.	Calculate	the	volume	of	oxygen	gas	produced	when	150	grams	of	H2O2	is	reacted.		
	
	
	
	
	
3.7	-	Solutions	and	Mixtures		
	

	
Need	To	Brush	Up?	Scan	here!	
	



	
You	Try!	
	
1.	Represent	1	L	of	a	2	M	solution	of	CaCl2	below	–	draw	
the	water	as	5	molecules.			
	
	
	
	
	
	
	
	
	
	
	

2.	In	the	solution	above,	if	you	take	a	15	mL	sample,	how	many	moles	of	CaCl2	are	present?	How	many	
moles	of	Cl-1	ion	are	present?		
	
	
	
	
	
	
	
3.	10.5	grams	of	lead	(II)	nitrate	are	mixed	into	300	mL	of	water.	What	is	the	molarity	of	the	lead	(II)	
nitrate?	What	is	the	molarity	of	the	nitrate	ion?		
	
	
	
	
	
	
	
4.	What	is	more	concentrated?	10	grams	of	NaCl	in	100	mL	of	water	or	10	grams	MgCl2	in	200	mL	of	
water?		
	
	
	
	
	
	
	
4.1	-	Reactions		&	4.4	-	Physical	and	Chemical	Changes	

	



											
Need	To	Brush	Up?	Scan	
here!	
	
	
	
	
	
	
	
	
	
	
	
	

You	Try!	
	
1.	Label	each	of	the	changes	as	physical	or	chemical-	for	any	chemical	changes	list	the	evidence	of	a	
chemical	reaction	that	would	be	observed.		
	
	 a.	Water	boils		
	
	 b.	Marshmallow	is	burned	
	
	 c.	Sodium	is	dropped	into	water		
	
	 d.	AgNO3	+	Cu	à	CuNO3	+	Ag	
	
	 e.	Melted	chocolate	solidifies		
	
	 f.	A	piece	of	wood	is	ground	into	dust	
	
	 g.	Milk	goes	bad	in	the	fridge	
	
	 h.	Magnesium	metal	is	exposed	to	flame	
	 	
	 i.	NaHCO3		+	HC2H3O2		à	NaC2H3O2	+	CO2	+	H2O	
	
	 j.	Solid	CO2	sublimates		
	 	
	 k.	CH4	+	O2	à	CO2	+	H2O	
	 	
	 l.	S8	(l)		à	8S	(g)		
4.5	–	Stoichiometry	
		

Need	To	Brush	Up?	Scan	here!					
	



	
	

You	Try!			Li2CO3	(s)	+	2HCl	(aq)	à	2LiCl	(aq)	+	H2O	(l)	+	CO2	
(g)		

	
1.	In	the	reaction	above,	5	moles	of	HCl	are	reacted	with	
unlimited	Li2CO3	–	how	many	moles	of	each	product	are	made?		
	
	
2.	In	the	reaction	above,	10.8	moles	of	Li2CO3	are	reacted	with	
12.4	moles	of	HCl.	How	many	moles	of	water	are	made?		
	
	
3.	In	the	reaction	above,	10	grams	of	both	reactants	are	
reacted-	how	many	grams	of	LiCl	are	made?	How	many	grams	
of	water	are	made?	How	many	L	of	CO2	are	made	(at	STP)?		
	
	

	
4.	15	grams	of	Li2CO3	is	now	mixed	with	150	mL	of	a	0.8	M	solution	of	HCl.	How	many	grams	of	LiCl	are	
made?	How	many	grams	of	water	are	made?	How	many	L	of	CO2	are	made	at	STP?		
	
	
	
5.	If	you	want	to	make	0.9	L	of	CO2	(at	STP),	how	many	mL	of	0.8	M	HCl	are	needed?	How	many	grams	of	
Li2CO3?		
	
	
6.	(Challenge	Problem)	You	react	14.2	grams	of	Li2CO3	in	a	room	of	temperature	21oC	and	a	pressure	of	
1.21	atm.	What	volume	of	CO2	gas	will	you	produce?		
	
	
7.	Balance	the	following	chemical	reactions	
	
______	Dy		+		______	I2		→		______	DyI3	
	
______	C3H8		+		______	O2		→		______	CO2		+		______	H2O	
	
______	FeCl3		+		______	NH4OH		→		______	Fe(OH)3		+		______	NH4C	
	
	______	SF4		+		______	H2O		→		______	SO2		+		______	HF	
	
______	Fe		+		______	O2		+		______	H2O		→		______	Fe(OH)3	
	
______	Al		+		______	CoCl2		→		______	AlCl3		+		______	Co	
6.1	-	Endothermic	and	Exothermic	Processes		
	

									Need	To	Brush	Up?	Scan	here!	



	

	
You	Try!	
	
1.	Describe	what	happens	to	the	energy	of	a	system	during	
an	endothermic	process.	How	would	this	FEEL	on	your	
skin?		
	
	
	
	
	
2.	Describe	what	happens	to	the	energy	of	a	system	during	
an	exothermic	process.	How	would	this	FEEL	on	your	skin?	
	
	
	
	
	
	
3.	Which	phase	changes	are	exothermic?	Which	are	
endothermic?		
	
	
	
	

	
	
	
	
Memorize	this	phrase	–	it	takes	to	break	and	frees	to	form.	We’ll	need	this	later.		
	
	
	
PS-	How	yah	doin	friend?	–	There’s	only	a	little	more	to	go-	unless	you	did	this	out	of	order,	either	way.		
	

					<<<	need	a	break?	feeling	blue?	scan	here.		
	
6.	3	-	Heat	transfer	and	thermal	equilibrium		
6.4	-	Heat	capacity	and	calorimetry	 	



	 	 	 	 	 	 	 	 Need	To	Brush	Up?	Scan	here!	

	
	

	
	
You	Try!	
	
1.	How	does	a	change	in	energy	impact	how	particles	behave?	How	do	we	experience	this	change	in	
particle	behavior?		
	
	
	
2.	What	does	it	mean	for	two	substances	to	be	in	thermal	equilibrium?		
	
	
	
	
3.	How	much	energy	does	it	take	to	heat	a	sample	of	100	g	of	water	(c=	4.18	J/gC)	from	7oC	to	67oC?	
	
	
	
	
	
	
4.	What	is	the	final	temperature	of	water	that	starts	at	80oC	and	has	90	J	of	energy	removed?		
	
	
	
	
	
6.3	&	6.4	Continued:		
	

5.	You	have	two	substances	A	(cA	=	0.50	J/goC)	and	B	(cB	=	2.50	J/goC)…		
	

a.	You	place	5	g	of	each	in	a	beaker	of	boiling	water	–	which	one	will	reach	100oC	first?	Why?		



	
	
	
	
	
	
b.	You	heat	5g	of	substance	A	to	100oC	and	leave	5	g	of	B	at	25oC	(room	temp).	Then	you	place	
them	in	contact	in	a	sealed	container-	explain	what	would	happen	to	the	particles	of	each	and	the	
system	with	words.		
	
	
	
	
	

	
c.	Support	your	answer	to	b	with	math.		

	

	
	
	
	
	
	
	
	
	
	
6.	You	take	50	g	of	an	unknown	metal	and	heat	it	to	100oC.	You	drop	it	into	1	L	of	water	at	26oC.	The	
metal	and	water	come	to	equilibrium	at	27.1oC.	What	is	the	specific	heat	of	the	metal?		
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
6.5	-	Energy	of	phase	changes		
	

	
	



Need	To	Brush	Up?	Scan	here!	
	
You	Try!	
	
1.	Describe	the	role	of	energy	during	heating/cooling.		
	
	
	
	
	
2.	Describe	the	role	of	energy	during	a	phase	change.		
	
	
	
	
	
	
	
	

3.	In	the	space	below-	draw	the	heating	curve	of	water.	Label	each	portion	with	the	process,	what	is	
happening	to	the	particles,	and	the	equation	used	to	solve	for	the	energy	in	that	portion.		
	
	
	
	
	
	
	
	
	
	
	
4.	How	much	energy	does	it	take	to	melt	10	grams	of	water?	How	much	energy	does	it	take	to	boil	10	
grams	of	water?	Why	are	these	values	different?	(Hfus	=	6.02	kJ/mol			Hvap	=	40.7	kJ/mol)		
	
	
	
	
	
5.	How	much	energy	does	it	take	to	cool	150	grams	of	water	from	50	to	20	C?	(CH2O	=	4.18	J/gC)		
	
	
6.	A	156	gram	sample	of	water	is	heated	from	10oC	to	29oC.	How	much	energy	does	this	take?		
	
Bonus	Features!!!!		(Because	we	have	1	extra	page,		why	leave	it	blank?)		-	Here	are	
some	extra	practice	problems	via	a	website	and	more	in-depth	videos!		
	
More	Practice	Problems!	
	



									 							 	 						 																															
	

balancing.									electron	configurations									Lewis	Dots		 		Molar	Conversions	
	
	

					 	 					 	 	 	
									Stoichiometry	 	 Gas	laws	 	 Calorimetry	
	
	
More	In-Depth	Videos.		
	

				 				 					 				 	
				Periodic	Trends	 Quantum	Numbers	 								Calorimetry		 											Lewis	Dots	 								Heating	Curves		
	

			 		 		 			 	
			Reaction	Types	 	 Gas	Laws	 								IMFs	 	 						Bonding	 	 				Stoichiometry	
	 	


