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Mock	Exam		
1. A	depiction	of	a	phase	change	is	provided	in	a	diagram	below.	Determine	what	type	of	

phase	change	is	occurring	in	the	diagram	and	if	it	would	be	classified	as	exothermic	or	
endothermic.	

	
	
2. Given	the	list	of	molecules	below,	which	would	you	expect	to	have	the	highest	boiling	point	

at	standard	atmospheric	pressure?	
a) CH3CH2CH3	
b) (CH3)3N	
c) N2HCH2NH2	
d) HOCH2CH3	
e) CH3CH2OHCH3	

	
3. Identify	all	possible	intermolecular	forces	present	in	a	molecule	of	NH3.	

I.	Dipole-dipole	interactions.	
II.	Hydrogen	bonding	interactions.	
III.	Ion-dipole	interactions.	
IV.	London	dispersion	forces.	
	
a) II	only.	
b) I	and	II.	
c) III	and	IV.	
d) I	and	IV.	
e) I,	II,	and	IV.	

	
4. In	your	general	chemistry	lab,	you	are	exploring	four	different	substances:	H,	He,	O2,	and	HI.	

Rank	the	four	substances	from	least	intermolecular	forces	present	to	most.	
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5. Below	are	a	list	of	different	solids	and	their	proposed	classifications.	Identify	the	proposed	
classifications	that	are	correct.	

	
I.MgCl2	(s)	is	an	ionic	solid.	
II.	U	(s)	is	a	metallic	solid.	
III.	I2	(s)	is	a	molecular	solid.	
IV.	SiO2	(s)	is	a	covalent	solid.	
	
a) Only	I	is	a	correct	classification.	
b) I	and	IV	are	correct	classifications.	
c) I,	III,	and	IV	are	correct	classifications.	
d) I,	II,	and	IV	are	correct	classifications.	
e) I,	II,	III,	and	IV	are	all	correct	classifications.	

 
6. Given	a	solution	with	a	hydronium	ion	concentration	that	is	known	to	be	4.41	x	10-5	M,	

which	of	the	statement(s)	is/are	true?	
I.	This	solution	is	known	to	be	basic.	
II.	The	solution	has	a	hydroxide	concentration	of	2.29	x	10-10.	
III.	The	pOH	of	this	system	is	known	to	be	4.36.	

a) I only. 
b) II	only.	
c) I	and	III.	
d) I	and	III.	
e) I,	II,	and	III.	

 
7. An	acid	base	reaction	is	provided	below:		

	
H2PO4 !(aq)	+	SO4 "!(aq)	⇆	HPO4 "!(aq)	+	HSO4--	(aq)	

Based	on	this	equation,	which	are	the	BrØnsted-Lowry	bases?	
a) H2PO4 –	and	HPO4 "!	
b) H2PO4 –	and	HSO4--	
c) SO4 "!and	HPO4 "!	
d) SO4 "!	and	HSO4--	
e) HPO4 "!only	
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8. Four	separate	acids	are	provided	in	the	diagrams	below.	Rank	these	acids	from	weakest	to	
strongest.	

	
					1																																					2																																			3																																						4	

	
a) 1	<	2	<	3	<	4.	
b) 1	<	2	<	4	<	3.	
c) 3	<	4	<	2	<	1.	
d) 4	<	3	<	2	<	1.	
e) Not	possible	to	predict	acid	strength	from	diagrams	alone.	

	
9. Given	a	solution	of	Ba(OH)2	that	is	known	to	have	a	concentration	of	3.02	x	10-4	M,	

determine	the	[H3O+].	
a) 3.02	x	10-4	M.	
b) 6.04	x	10-4	M.	
c) 2.55	x	10-8	M	
d) 1.66	x	10-11	M.	
e) 3.31	x	10-11	M.	

	
10. Observe	the	model	below:	

	
Which	statement	below	would	correctly	describe	this	model?	
a) This	model	is	showing	the	Arrhenius	definition	of	an	acid.	
b) This	model	is	showing	the	Arrhenius	definition	of	a	base.	
c) This	model	is	showing	the	Bronsted-Lowry	definition	of	an	acid.	
d) This	model	is	showing	the	Bronsted-Lowry	definition	of	a	base.	
e) This	model	is	showing	the	Lewis	definition	of	an	acid.	
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11. Observe	the	model	below:	

	
Identify	the	Bronsted-Lowry	bases	in	the	model.	
a) I	and	II.	
b) III	and	IV.	
c) II	and	IV.	
d) I	and	III.	
e) II	and	III.	

	
12. Given	the	following	combinations,	which	one(s)	would	successfully	produce	a	buffer	

solution?	
I. HNO2	and	NaNO2	
II. HCN	and	NaCN	
III. HClO4	and	NaClO4	
IV. NH3	and	(NH4)2SO4	
V. NH3	and	NH4Br	

	
a) III	only.		
b) I,	II,	and	III.	
c) I,	II,	IV,	V.	
d) IV	and	V.	
e) IV	only.	

	
13. Which	of	the	following	diagrams	represents	a	homogeneous	mixture?		

	

	
	
14. Which	of	the	diagrams	represents	a	heterogeneous	mixture?		
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15. You mix a sample of sand, salt and water. This serves as an example of ___________.	

	
	
16. In	a	general	chemistry	lab,	you	are	assigned	to	make	a	0.300	M	solution	of	barium	nitrate.	If	

you	were	to	start	off	with	120	mL	of	water,	how	many	grams	of	barium	nitrate	are	needed	
to	make	the	solution?	

a) 1.38	x	10-4	g.	
b) 1.81	x	10-4	g.	
c) 0.036	g.	
d) 7.18	g.	
e) 9.41	g.		

	
17. What	is	the	concentration	of	HI	after	70	mL	of	15	M	HI	is	combined	with	2	L	of	water?	

a) 0.429	M.	
b) 0.525	M.	
c) 0.507	M.	
d) 3.89	M.	
e) 5.25	M.	

	
18. Which	of	the	following	statement(s)	correctly	describe(s)	an	electrolyte	solution?	Select	all	

that	apply.	
a) Only	strong	electrolytes	conduct	electricity;	weak	electrolytes	cannot	conduct	

electricity.	
b) Weak	electrolytes	only	dissociate	partially	in	solution.	
c) H2SO4	would	be	considered	a	strong	electrolyte;	HF	would	be	considered	a	weak	

electrolyte.	
d) When	comparing	a	strong	electrolyte	solution	to	a	nonelectrolyte	solution,	there	will	

always	be	more	individual	particles	in	the	strong	electrolyte	solution.	
e) Strong	acids	and	strong	bases	are	strong	electrolytes.	

	
19. What	volume	of	a	0.234	M	solution	of	sulfuric	acid	is	needed	to	neutralize	40.0	mL	of	a	

0.327	M	solution	of	potassium	hydroxide?	
a) 0.0131	L	
b) 0.0065	L	
c) 0.131	L	
d) 0.0559	L	
e) 0.0279	L	
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20. In a general chemistry lab, a student is asked to create a solution involving a strong acid and 
a strong base. Which combination(s) provided below would create the desired solution? 
Note: In all the below lists the acid is listed first followed by the base. 

I. H3PO4;	KOH.	
II. HI;	NaOH.	
III. HClO4;	Sr(OH)2.	
IV. H2SO4;	NH3.	

	
a) I	only.	
b) II	only	
c) II	and	III.	
d) I,	II,	and	III.	
e) I,	II,	III,	and	IV.	
 

21. What is the molality of a solution with a boiling point of 102.3 C? The Kb of the solution is 
1.2.  

	
	
	
22. What is the mass % of KCl in a solution that contains .345 moles of KCl and 123g of water?  

	
	
	
	
23. Which of the following compounds contains a hydrogen bond?  

a) HF  
b) H2O 
c) CH3COOH 
d) All of the above  
e) None of the above  

 
24.  If the pH of a solution is 3.4 what is the pOH?  

	
	
25. What is the hydronium ion concentration of the solution above?  

	
26. What is the hydroxide ion concentration of the solution?  
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27. Is the solution acidic, basic, or neutral?  
 
 

28. List three endothermic phase changes.  

	
	
29. List three exothermic phase changes.  

	
	
30. How much energy, in Joules, is required to vaporize 45.3g of mercury? The heat of 

vaporization of mercury is 65.3 KJ/mol.  

	
	
	


