CHEMISTRY 111




EXAM #2    Answer Key
October 31, 2008






Molar masses: KMnO4: 158.03
Fe2O3: 159.69

Al2O3: 101.96
1. How many grams of KMnO4 are needed to prepare 250 mL of a 0.0445 M solution?
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2.  Name the type of reaction that occurs when NaOH and Fe(NO3)3 are added to water.
Precipitation. The reaction is Fe3+(aq) + 3 OH-(aq) ( Fe(OH)3(s)
3.  Name the type of reaction that occurs when Mg and HCl are added to water.


Either gas forming or redox are correct.  The reaction is: Mg(s) + 2 H+(aq) ( H2(g) + Mg2+(aq)

4. What is the frequency of radiation that delivers 2.00 x 10-19 J energy for each photon, in Hz?

E = h(, so 
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5. Which of the following are insoluble in water: FeSO4, CaC2O4, H3PO4

Correct: only CaC2O4

Half credit for:  CaC2O4 and H3PO4


6. What are the oxidation numbers for Mn in MnO2 and of C in HCO2-? Ans: Mn, C
Mn = +4,  C = +2
8. A titration is performed to determine the molar mass of an unknown monoprotic acid. A solution of 0.122 M NaOH is used to titrate 1.082 grams of acid. If 39.9 mL of the NaOH solution are required to titrate the acid, what is the molar mass of the acid?
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Molar mass acid = 
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9. Consider the reaction between copper metal and nitric acid in the net ionic equation below:


Cu(s) + 2 NO3- + 4 H+ ( Cu2+(aq)  +  2 H2O(l) + 2 NO2(g)

Which species above is oxidized? Cu is oxidized from Cu(0) t0 Cu2+
Which species above is reduced? N is reduced from N5+ in NO3- to N4+ in NO2
What is the oxidizing agent? NO​3-    What is the reducing agent? Cu
10. Consider the electromagnetic spectrum below.
[image: image5.png]WwE e 0 e e e
A S A T

C L
scale

yrays Xerays | OV R | ierowave fEv] v Long radio waves A

7107 Am)

green red




a. What is Scale A of: frequency
b. What is Scale B of: wavelength
c. Which type of light has greater energy per photon?     
IR

d. Which type of light has greater frequency?   

X-rays    

11. Give the orbital designation for each orbital pictured. For example, 4px.

Top left: 2pz

Top right: 3s

Lower left: 3py

Lower right: 3dx2-y2
12. 

You have an unlabeled vial that contains one of the following solutions:

AgNO3(aq),  NaCl(aq),  CaCl2(aq),  Na2CO3(aq),  HCl(aq),  Ba(NO3)2(aq)

You mix portions of this solution with each of the following other solutions and observe the following results:

	Mix with:
	KCl
	Na2SO4
	Pb(NO3)2
	NaOH
	HCl

	Observe:
	no reaction
	precipitate
	precipitate
	precipitate
	no reaction


Which of the possible unknowns is in the vial?        CaCl​2
13.  For each of the following, write the net ionic equation for the reaction that occurs between the given reactants. If no reaction occurs, write “No Reaction.” 25 points total
a. NaCl + Pb(NO3)2  (

Pb2+(aq) + 2 Cl- ( PbCl2(s)
b. HCl + Ca3(PO4)2  (

Ca3(PO4)2(s) + 6 H+(aq) ( 3 Ca2+(aq) + 2 H3PO4(aq)

c. HCl + Fe(NO3)2  (

no reaction
d. HCl + NH3  (

H+(aq) + NH3(aq) ( NH4+(aq)
e. Na2CO3 + HNO3  (

2 H+(aq) + CO32-(aq) ( CO2(g )+ H2O(l)
14. Consider the reaction 2 Al(s) + Fe2O3(s) (  2 Fe(s) + Al2O3(s).
1.44 g Al is mixed with 1.58 g Fe2O3 and reacted. Answer the following questions:

What species is the limiting reactant?
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How many grams of Fe metal can be formed?
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