
FE Other Disciplines Practice Exam and Technical Study Guide Errata 

This product has been updated to incorporate all changes shown in the comments on the 
webpage and email comments as of January 1, 2021.   

If you have purchased this product prior to this date and wish for the latest version then please 
email Justin Kauwale at contact@engproguides.com or you can use this document to see the 
changes that were made.   

 



 

 
  
 Chemistry - 22 www.engproguides.com 
   (5-8 out of 110 Problems) 

C
op

yr
ig

ht
 ©

 2
02

0 
En

gi
ne

er
in

g 
Pr

o 
G

ui
de

s,
 L

LC
. L

ic
en

se
d 

fo
r i

nd
iv

id
ua

l u
se

 o
nl

y.
 

∆𝐸 ൌ ሺ1.1ሻ െ 0.014 ൌ 1.086 𝑉 

The lowered concentration of reactants causes the voltage potential to drop.  The opposite 
would be true if the concentration of reactants was greater than the concentration of products.   

 

3.0 ACIDS & BASES 
An acid is a compound that donates a proton.  A base is a compound that accepts a proton.  The 
most common examples of acids and bases are shown below.   𝐴𝑐𝑖𝑑 → 𝐻ା ሺ𝑔𝑖𝑣𝑒𝑠  𝑝𝑟𝑜𝑡𝑜𝑛 𝑡𝑜 𝑏𝑒𝑐𝑜𝑚𝑒 𝑛𝑒𝑢𝑡𝑟𝑎𝑙ሻ   𝐵𝑎𝑠𝑒 →  𝑂𝐻ି ሺ𝑎𝑐𝑐𝑒𝑝𝑡𝑠  𝑝𝑟𝑜𝑡𝑜𝑛 𝑡𝑜 𝑏𝑒𝑐𝑜𝑚𝑒 𝑛𝑒𝑢𝑡𝑟𝑎𝑙ሻ 
 

3.1 MEASURING PH 
A typical pH sensor that will measure the acidity or basicity level of a liquid solution.  The pH scale 
is a logarithmic scale that inversely indicates the amount of hydrogen ions in the liquid solution.  
The more hydrogen ions in a solution will result in a lower pH.  A high pH is indicative of a basic 
solution.  The less hydrogen ions in a solution will result in a higher pH.  A low pH is indicative of 
an acidic solution. 𝐴𝑐𝑖𝑑𝑖𝑐 → 𝑝ℎ ൏ 7 → 𝑀𝑜𝑟𝑒 𝐻ା  & 𝐿𝑒𝑠𝑠 𝑂𝐻ି 𝐵𝑎𝑠𝑖𝑐 → 𝑝ℎ  7 → 𝐿𝑒𝑠𝑠 𝐻ା  & 𝑀𝑜𝑟𝑒 𝑂𝐻ି 

The FE handbook has the pH equation shown in its Chemistry section, which is also shown below.   

𝑝𝐻 ൌ logଵ ൬ 1ሾ𝐻ାሿ൰ ൌ െlogଵሺሾ𝐻ାሿሻ 

As you can see, pH is a function of the concentration hydrogen ions as opposed to the hydroxide 
ions.   

4.0 CHEMICAL REACTIONS 
A chemical reaction changes a substance(s) chemical identity.  A substance’s chemical identity 
consists of the type, number and configuration of the substance’s atoms.  As an example, consider 
the following chemical reaction which converts methane and oxygen into carbon dioxide and 
water. 𝐶𝐻ସ  2𝑂ଶ → 𝐶𝑂ଶ  2𝐻ଶ𝑂 

The methane and oxygen’s chemical identity have been changed.   This type of chemical 
reaction is called combustion.   
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(a)  -4 

(b)  -3 

(c)  -2 

(d)  +1 

 

6.5 SOLUTION 5 – CHEMICAL REACTIONS 
Given the following chemical reaction and 2 L of a 1.0 M HCL solution and 1.5 L of a 0.5 M NaOH 
solution, what will be the number of NaCl moles produced?   𝐻𝐶𝑙  𝑁𝑎𝑂𝐻 → 𝑁𝑎𝐶𝑙  𝐻ଶ𝑂 

First, you need to determine the number of moles of each reactant.   

𝑀𝑜𝑙𝑒𝑠 𝑜𝑓 𝐻𝐶𝑙 ൌ 1.0 𝑚𝑜𝑙𝐿 ∗ 2 𝐿 ൌ 2 𝑚𝑜𝑙𝑠 

𝑀𝑜𝑙𝑒𝑠 𝑜𝑓 𝑁𝑎𝑂𝐻 ൌ 0.5 𝑚𝑜𝑙𝐿 ∗ 1.5 𝐿 ൌ 0.75 𝑚𝑜𝑙𝑠 

The NaOH is the limiting reactant.  The moles of NaCl produced will equal the number of NaOH 
moles, so the moles of water produced will be 0.75 moles.   

The correct answer is most nearly, (a) 0.75 mols.   

(a)  0.75 

(b)  1.0 

(c)  1.5 

(d)  2.0 

 

6.6 SOLUTION 6 – CHEMICAL REACTIONS 
Given the following chemical reaction and 10 mg of HCl, what will be the number of Mg moles to 
create a balanced chemical reaction?   ____𝑀𝑔  ____𝐻𝐶𝑙 → _____𝑀𝑔𝐶𝑙ଶ  _____𝐻ଶ 

First, you need to balance the chemical reaction.  Start with the most complex reactant, which is 
HCl.   ____𝑀𝑔  2𝐻𝐶𝑙 → _____𝑀𝑔𝐶𝑙ଶ  1𝐻ଶ 




