
CHEM 200/202

Professor Byron W. Purse

bpurse@sdsu.edu

Office: virtual only this semester

All course-related emails are to be sent to:

chem200@sdsu.edu

My office hours will be held on Zoom on Monday
from 3:00 to 5:00 PM. Appointments can be made 

for special issues, but not one-on-one tutoring.





DISPLACEMENT REACTION
An active metal displacing 

hydrogen from water
2Li(s) + 2H2O(l) → 2LiOH(aq) + H2(g)



Zn Cu

Write the redox equations to explain how this lemon battery 

generates a current and 0.906 V. Which way does the current flow 

(along the wire from Zn to Cu, or from Cu to Zn)?



Zn Cu

A typical lemon weighs ~ 3.5 oz and is around 0.7% w/w citric acid. Note that citric acid is 

triprotic! To derive the maximum possible total amount of current from the lemon battery 

(i.e. 100% yield of the redox reactions), what’s the minimum mass that you would need of 

each of the Zn and Cu electrodes?



2. Aluminum oxidizes according to the following equation:

________Al + ______O2 → _________Al2O3

(a) Powdered Al (0.048 mol) is placed into a container containing 0.030 mol O2. What is the limiting reactant? (Balance the 

equation first)

(b) How many moles of the excess reactant remain?



5. A process by which zirconium metal can be produced from the mineral zirconium (IV) orthosilicate, ZrSiO4, starts by reacting 

it with chlorine gas to form zirconium (IV) chloride.

_______ZrSiO4 + _______ Cl2 → _______ ZrCl4 + _______ SiO2 + _______ O2

What mass of ZrCl4 can be produced if 954 g of ZrSiO4 and 830. g of Cl2 are available? (Balance the equation first)



7. Huge quantities of sulfur dioxide are produced from zinc sulfide by means of the following reaction:

_______ ZnS(s) + _______ O2(g) → _______ ZnO(s) + _______ SO2(g)

If the typical yield is 78.86%, how much SO2 should be expected if 4765 g of ZnS are used? (Balance the equation first)



7. Huge quantities of sulfur dioxide are produced from zinc sulfide by means of the following reaction:

_______ ZnS(s) + _______ O2(g) → _______ ZnO(s) + _______ SO2(g)

If the typical yield is 78.86%, how much SO2 should be expected if 4765 g of ZnS are used? (Balance the equation first)















specific heat = specific heat capacity (it’s an abbreviation)







(or, increasingly, the generation of an electrical current)







Friday’s Lecture is Moved to Thursday at 2:00 PM.

This week only! The recording will be posted if you have to 

miss it.

Same Zoom link.

It will all be review for Midterm 1.



1. Only email chem200@sdsu.edu. 

This is an important announcement especially if they have an issue during the exam!

2. Remind them to check that they know which version letter they have for exam 1. They 

need to go to Blackboard > (left hand side) Exam Groups > they should see the exam 

group and inside is the password and a picture of the page before the exam with some 

useful troubleshooting tips.

3. For the exam (again this is an announcement) they need to use chrome, have cleared 

their cache and cookies before they started, turned off their ad blockers, AND they don't 

open up any tabs. FYI opening up tabs will speed up their timer for the exam. It's a bug 

that has yet to be resolved by Cengage. They will need to print from the Course 

Documents on the Chem 200 website: the periodic table, solubility chart, and the exam 

sheet. This way they have the information in front of them. Also, using other outside 

resources will lead to errors in their calculations or even wrong answers.

4. I am uploading OWL Labs and Hayden McNeil grades tonight and tomorrow into 

Blackboard. If they see a zero they didn't follow my directions that I sent several 

announcements about. They will have until Friday, February 19th at 5:00 PM to email me 

there was an issue otherwise the grades will stay as zeros. 

5. Remind them that the OWL Chapter Problem Sets will close on Thursday, February 

18th at 11:59 PM as well as the Chapter Exam Preps.













PROBLEMS 
• It a block of metal has been found to require 27.345 kJ in order to raise its 

temperature by 35 °C. What is the heat capacity of the metal?

• If the block of metal weighs 2.613 kg, what is its specific heat capacity?

• How much energy would be required to raise the temperature of the block of 

metal by another 20.7 °C?

• How much energy would be released as the block of metal cooled from 92.3 °C to 

23.8 °C?



Midterm Review Problem

Uranium can be isolated from its ores by dissolving it as UO2(NO3)2, then separating it as solid 

UO2(C2O4)∙3H2O. Addition of 0.4031 g of sodium oxalate, Na2C2O4, to a solution containing 1.481 g of 

uranyl nitrate, UO2(NO3)2, yields 1.073 g of solid UO2(C2O4)∙3H2O.

Na2C2O4 + UO2(NO3)2 + 3H2O⟶ UO2(C2O4)∙3H2O + 2NaNO3

Determine the limiting reactant and the percent yield of this reaction. Also determine the amount of 

excess reagent that is left.



Midterm Review Problem

What volume of a 0.2089 M KI solution contains enough KI to react exactly with the Cu(NO3)2 in 43.88 

mL of a 0.3842 M solution of Cu(NO3)2?

2Cu(NO3)2 + 4KI ⟶ 2CuI + I2 + 4KNO3



Midterm Review Problem

Identify the oxidation, reduction, oxidizing agent, or reducing agent from the following:

2CuCl2 + 4KI ⟶ 2CuI + 4KCl + I2.



Midterm Review Problem

At the beginning of the Copper Age, around 7000 years ago, the smelting of copper ore was discovered. Malachite 
is one suitable copper ore likely to have been used at that time. This chemistry brought about the end of the 
Stone Age, leading to the first metal tools.

Heating powdered malachite generates CuO.

Cu2CO3(OH)2 ⟶ CuO +    CO2 +     H2O

(1) Balance the equation and determine if this is a redox reaction.

(2) Heating CuO in the presence of charcoal (C) at around 1000 °C generates copper metal. Balance the 

equation and identify the oxidation, reduction, oxidizing agent, and reducing agent.

CuO +      C       ⟶ Cu        +       CO2

(3) How much malachite is need to produce 100. g of copper metal, assuming 100% yield?

malachite

Cu2CO3(OH)2



PROBLEM 

• A flask containing 8.0 x 102 g of water is heated, and the 

temperature of the water increases from 20 °C to 85 °C. 

How much heat did the water absorb? 



PROBLEM 

• Calculate the heat transfer when 12.0 g of water (c= 4.184 

J/g•K) is heated from 20.0°C to 100.°C?



PROBLEM 

• A 545 g aluminum block (c=0.900 J/g•K) at an initial 

temperature of -15.0°C absorbs 125 kJ of heat. What is 

the final temperature of the block?



PROBLEMS 
An aluminum kettle weighs 1.05 kg. Specific heat capacity of Al is c = 0.897 J/g°C. 

(a) What is the heat capacity of the kettle?

(b) How much heat is required to increase the temperature of this kettle from 23.0 °C 

to 99.0 °C?

(c) How much heat is required to heat this kettle from 23.0 °C to 99.0 °C if it contains 

1.25 L of water (density of 0.997 g/ml and a specific heat of 4.184 J/g°C)?
















