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Saturday, 12 June 2021  

 

PLI Extra Practice for PLI #1 (Problems taken from Chemical Principles, Zumdahl)   

1. Fill in the missing information (Note. I could not figure out how to write isotopes in word 
and gave up and went to bed)  

Symbol  Element  Protons   Neutrons   Electrons   Charge  
14 C  
6 

          

235 U  
92 

          

32 S2-  
16 

          

    56  81  54    
    Cl-      20      

  
2. A mass spectrum tells us that 60.10% of a metal is present as 69M, and 39.90% is present 

as 71M. The mass values for 69M and 71M are 68.93 amu and 70.92 amu, respectively. 
What is the average atomic mass of the element? What is the element?   

  

  

  

  

  

  

  

3. Indium exists as two isotopes. 113In has a mass of 112.9043 amu, and 115In has a mass of 
114.9041amu. The average atomic mass of indium is 114.82 amu. Calculate the percent 
relative abundance of the two isotopes of indium.   
  
  
  
  
  
  
  
  
  

 

carbon le 8 6 01
uranium 92 143 92 0

Sulfur 16 16 18 2
137
seeBa barium 2
3 chlorine 17 18 I

assume
1Watoms't

MASS of 100 atoms M Mass of 69Mt Mass of 7114

160.10atoms 68.93 amu t 139.90atoms 70.92amu

6972 amu

Average atomic mass of M mass of Tatom of my

mass of 100atoms M 6972 Amu 69.72amulatom Ga gallium100atom sooatoms

X14 1

Use system of equations for abundance t y l x
113in 115in

112.9043 114.9041y 114.82
112.9043 114.9041Ci x 114.82

112.9043 114.9041 114.904121 114.82 0.0849 1.999Ex

X O 042 0.042 x INI 4.2 100 4.2 95.8

113In 4.21

In 95.81
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4. Strategies for balancing equations:  

a. Find atoms that are only in one compound on the reactant side; balance those first.  
b. Generally, leave oxygen and hydrogen until the end. They appear many times, and 

balancing other atoms will often force O and H to become balanced.  
c. Double check after balancing.   

__Ca + __C + __O2  __CaCO3  

  

__FeS + __O2  __Fe2O3 + __SO2  

  

__Mg(OH)2 + __HCl  __MgCl2 + __H2O   

  

__CaCl2 + __Na3PO4  __Ca3(PO4)2 + __NaCl   

  

__PCl5 + __H2O  __H3PO4 + __HCl   

  

5. Oxidation-Reduction:  
a. OIL RIG  oxidation involves loss of electrons (increase in charge), reduction 

involves gain of electrons (decrease in charge)  
b. Something that is reduced is called an oxidizing agent. Something that is oxidized 

is called a reducing agent.   

Assign oxidation states to each atom in the following equation. Then state which 
elements have been reduced/oxidized and list the oxidizing and reducing agents.  
Fe2O3(s) + 2Al(s)  Al2O3 (s) + 2Fe (l)  

  

  

  

  

2MnO4- (aq) + 16H+ (aq) + 5C2O42- (aq)  2Mn2+ (aq) + 10CO2 (g) + 8H2O (l)   

  

  

2 2 3

247 2 4

I 2 t 2

3 2 I 6

4 4 I 5

Oxidized Al isoxidized 0 2 3
k t t t t t
3 2 g

t 3 2 0 reduced Fe is reduced 3 0
let 2x O

Fez03 isoxiditingagent
Al isreducingagent

t tr t t t t t t t t
7 2 I 3 2 z

4 z l z

E X I
oxidized C in GG is oxidized 3 4 CzOa is reducinganger

reduced Mn inMAUI isreduced 7 2 Mno is oxidizingagent
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6. Write the molecular, complete ionic, and net ionic forms for the following equations:   

a. Aqueous acetic acid reacts with aqueous ammonia.  

  

  

  

  

  

b. Aqueous perchloric acid reacts with aqueous lithium hydroxide.  
   

  

  

  

c. Aqueous sodium hydroxide reacts with aqueous phosphoric acid.  
  
  
  
  
  
  
  
  
  

d. Aqueous barium hydroxide reacts with aqueous carbonic acid.  

  

  

  

  

 

7. Sodium hydroxide reacts with phosphoric acid to give sodium phosphate and water. If 
17.80g of NaOH is mixed with 15.40g of H3PO4: 1. How many grams of Na3PO4 can be 
formed, 2. How many grams of excess reactant remains unreacted, 3. If actual yield of 
Na3PO4 was 15.00g, what is the percent yield of Na3PO4?  

M CHzCOOHCag NH3199 NHq cag CH W cagweak weak 3

T
a

Net

4 HC10gcaq LiOHrag H2Olet LiCIO cag

Hca91 Clograg e Li cag OHcag H2Oe LiTaq ClogCaa

Net It cag OH caq H2O e

M NaOH ag t HzP04Cag 3h20 e t NaHzPorcagestrong weak

NatcaqtOHcap AsPopCag H2O l t HzPOacag Nat

Net OHcap HzPOacaqi H2Oa t HaPOe cap

u BalOHLcaq t 2112103 cage 2h20 HI Ba H10332 Cag
strong weak

T Ba cag t 20h Cag t 2HzC0Cag 2h20 l t Ba
2
cag 2 HajCag

Net 2OHlag 2HzCOzcag 2h20 l t 2HCG rag



4  
  

  
7. Sodium hydroxide reacts with phosphoric acid to give sodium phosphate and water. If 

17.80g of NaOH is mixed with 15.40g of H3PO4: 1. How many grams of Na3PO4 can be 
formed, 2. How many grams of excess reactant remains unreacted, 3. If actual yield of 
Na3PO4 was 15.00g, what is the percent yield of Na3PO4?  

  

  

  

  

  

  

 

  

  

  

 

  

8. The Space Shuttle environmental control system handles excess CO2 (which the 
astronauts breathe out—it is 4% by mass of exhaled air) by reacting it with LiOH pellets 
to form lithium carbonate and water. If there are 7 astronauts on board the shuttle and 
each exhales 20 liters of air per minute, how long could clean air be generated if there 
were 25,000g of LiOH pellets available for each shuttle mission? Assume density of air is  
0.0010g/mL.   

  

 

 

 

 

 

 

 

step 1 balancedchemical equation

3NaOHCag t H31004Cag 3h20fel t Na 31004Caq

NBMeatHespog likestrong
acidhehe'tal A80gNaOH metMeat moiNas

imaging9pNqa II32 Ttogrant 3 MdNaOH
or NaOH limiting reactant

1MelH3P0a I motNasPoa15.40gH3PO4 x
qq.org pggx

163948 1009 25 76 g NazPoe1m01H3POq ImolNasPOg made

24.32gNasPG lMdNasPoe 1m01H3Pb4 O1483Mol HzPOq Usedx
163.94gNazPO 1m01Na3PO4

1m01431009 0.1571mot H3P0q originallypresent o0088met in15.40gH3PO4
qq00g1131304 excess

0.0088met 1131304 988 0qceghzpoainexclmlmdltz.PK
P yield actual 1W 1 73,100 161no

yield20L2OWOmL

O 0010 20,000mF 4g CO2x
j

7 as t x 5.6gCohn
y my

men astronaut loogafir

2M of CO2 w Liott Oz 2LiOH Liz 03 H2O

2 5 10
g
HOH M 2 44.019 02 22,971 g10223.949glioH 2m01liOH Imd CO2

22,971 g102 IMin t hour l dayx 2.8 daysof clean air5 legcoz 60MM 24 hr
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9. Predict the products of and balance the following precipitation reactions:  

a. KCl(aq) + Pb(NO3)2(aq)   
  
  
 
  
  

b. AgNO3(aq) + MgBr2(aq)   

  

 

  

  

10. What mass of Fe(OH)3 is produced with 35mL of a 0.250M Fe(NO3)3 solution is mixed 
with 55mL of a 0.180M KOH solution?  

  

  

  

  

  

  

  

  

  

  

  

  

 

 

  

 

2 2KNO3 Cag 1 PbElz S

2 2AgBr s t MgCNO312lags

teptwrite balanced
hemicalequation Fe N03731991 3KOH1991 7 3KNO Cag Fe OH cs

Before nm

0.035L O250m01 KINI O 00875Mol FeNO313
IL

b055L O180m01KOH 0.0099MOI KOH
IL

etermine Limiting reactant

0 00875Mol FelNOsb ImetFe1043 0.00875 motelOHb
l Mut El

vs

0.0099MOI KOH IMolkloHIs O 0033Mol Techt Lk
3 MOIKOH

O 0033Mol Techtb 106.99 0.353g Fe10h13
1mAEIGHT
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11. You want to determine the molar mass of an acid. The acid contains one acidic hydrogen 

per molecule. You weigh out a 2.879g sample of the pure acid and dissolve it, along with 
3 drops of phenolphthalein indicator, in distilled water. You titrate the sample with  
0.1704M NaOh. The pink endpoint is reached after addition of 42.55mL of base. 
Calculate the molar mass of the acid.  

  

  

  

  

  

  

  

  

  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

It
remembermolarmass 81m01

HA NaOH s H2O Na A OR H OH H2O

1 determine matsof base used

0.04255 L NaOH O1704MolMeat 7.251 10
3mehNaOH used motsOH

I L

2 nowdetermine mon of H present that reacted completely

I LMolratio of acid base 7.251 10 3 moi HA 2 879g HA

molarmassof acid 2.879g 397 I 91m01
7 251 103mot
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12. Redox titration:   

a. Strategy: 1. Balance the redox equation (we recommend using the half reaction 
method. Good videos on youtube are Organic Chemistry Tutor and Khan 
Academy), 2. Determine moles of titrant, 3. Use balanced redox equation to 
determine moles of unknown and then convert to grams, percent, molarity, etc.  

A 0.0483M KMnO4 solution was used to titrate a solution containing 0.8329g of impure calcium 
oxalate, CaC2O4. If 30.25mL of the KMnO4 solution was required to reach the titration endpoint, 
calculate the percent purity of the CaC2O4. This reaction takes place in acidic solution.  

MnO4-(aq) + C2O42-(aq)  Mn2+(aq) + CO2(g) (Unbalanced)  

balanced 2mn04cag 54042Cag 16h30 cag 2mn21cap 1002cg t24h20

0.03025L k 14101 1.46 103mot MMI used
1L

1 46 103mot Mnf 5m014042 0.00365 MOI CzOa used
2 MOIMnlf

O 00365 MOI CzOa 128109CaGOL O 467 g laGzOg insampleImetCz042 I mol laGoe insample

0.467g labor
x lW

0.8329g crudesample


