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Honors Chemistry Summer Assignment 
Information Packet  

Summer 2016 
 
Dear Honors Students and Parents of Honors Students,  
 
In order to prepare for a year in Honors Chemistry, a packet of information and work has been assigned 
over the summer.  This summer packet is comprised of two parts A) Information Packet and B) Work 
Packet. This information packet is split into 7 parts to be reviewed. The Work Packet, which will be 
collected on the first day of school and will not be accepted late.  A quiz will be administered the first 
day of class to assess the students’ knowledge of the science concepts covered in the packet. 
 
This packet should be completed during the summer.  It is expected that this packet will be completed in 
a timely manner, and not at the last minute. It is recommended that this packet should be looked 
through for an understanding of what will be expected of you when you begin Honors Chemistry. If the 
material seems overwhelming or exceptionally difficult that may be a sign that you should not be taking 
Honors Chemistry due to its rigorous coursework. Information is provided in the packet, but information 
should also be sought from other resources, books or reliable websites on the Internet. Many colleges, 
educational institutions, and iTunes U have relevant information on the topics discussed in this packet. 
Please use them.  Internet access is not required to complete this packet, but it will help.  I will also 
provide video tutorials for additional support. 
 
The teacher will personally consult with the parent/student to discuss their future in the class if: 

1. The student does not show adequate knowledge of the material covered on the quiz. 
2. The student does not complete the summer work packet by the first day of class.  
3. The student does not turn in the summer work packet on the first day of class. 

 
For an additional copy of this packet, refer to https://app.box.com/v/DBTIhonors. If you have any 
questions, please contact Mrs. Dobashi at CDobashi@boscotech.edu 

 
CONTENTS OF THIS INFORMATION PACKET: 

Part I: Preface  
– What is an Honors Student?     
– Why “SHOW YOUR WORK”? 

Part II: Introduction to Chemistry & Review of the Scientific Method  
Part III: The Metric System 
Part IV: Scientific Notation 
Part V: Significant Figures 
Part VI: Algebraic Transforms 
Part VII: The First 20 Elements 

 
PARENTS: Please take some time and look through this packet as well. Pay particular attention to the 
“Show your work” and “What is an honors student” sections! 

mailto:ETom@boscotech.edu
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Part I: Preface A – What is an Honors Student? 
By M. Fiorella, J. McVeigh & T. Stelling (& K. Grissinger) 

 

Intelligence |This quality is not just about being “smart.” It is being “smart” enough to identify what 

you do not know or understand and then actively seeking sources of help.  This also includes knowing 
when you “get it” and when you need to ask for help. 
 

Self-Motivation |  This quality describes your attitude. Enrollment in this “honor” level class is 

voluntary. Your desire to learn the material should be your chief motivation. You understand that the 
teacher will not cajole, plead, beg, etc. an honors level student to do the assigned work. You should be 
ready and willing to learn each day. 
 

Integrity / Character  |  This quality is about doing the right thing in all situations. If you have 

integrity, you do not cheat on any assignment, be it a test, quiz, project or homework. You do your own 
work. If you have integrity it means you do not help others to cheat, be it providing homework for 
someone to copy or providing the questions / answers for a test or quiz in class or for another class.  
 

Work Ethic / Diligence  | This quality means that the work you turn in is of your highest quality. You 

show complete and organized work on all assignments (tests, quizzes, homework, projects) clearly 
communicating how you arrived at the solutions. Showing just answers does not show any work ethic at 
all and is unacceptable.  
 
Diligence means that you use all available time to learn and improve. This could simply be starting your 
homework if there is time left in class. It could mean asking questions about a concept of which you are 
unsure. When given an extended problem / project / reading assignment industriousness means that 
you start on the assignment promptly and not wait until the night before the test or due date. This 
quality means you do not do work for another class or play games on your calculator during class time. 
 

Safety |  Honors students treat the lab and lab materials with respect. While they may not yet know all 

the safety regulations, they do know that horsing around or misbehaving in the lab can potentially cause 
injury or worse to themselves and their peers. Honors students do not need to be told how to behave 
properly in a lab, or when to appropriately observe safe and correct lab techniques. Honors students 
ensure the lab is cleaner than when they found it. 
 

Inquisitiveness | This quality means that if you have a question, then you ask the question as soon as 

possible. An honors student does not just sit there and take notes, they think: Did I understand? Does it 
make sense? What if? Being shy is not a valid excuse in an honors class. Do not make the mistake of 
assuming that a concept you do not understand now in class will all make sense later on. Being 
inquisitive also means taking advantage of all opportunities to help yourself including: 

- Your teacher in class 
- Your teacher out of class 
- Your textbook! 

- Other teachers of the same subject 
- Other students who may have a grasp 
of the concept 

 

Ingenuity | This quality is about applying knowledge, not just rote memorization. An honors student is 

able to devise solutions to problems they have never seen before. They are able to take what they 
have cumulatively learned in this class and all of their current and previous classes and apply it toward 
the solution of a new problem. 
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Part I: Preface B – SHOW YOUR WORK   
by M. Fiorella, J. McVeigh & T. Stelling 

 

What does SHOW YOUR WORK even mean? You see it everywhere. It means different things to different 
people. But when in Chemistry, SHOW YOUR WORK means something very specific. 
 
When showing work, you are describing a narrative, giving a step by step recipe for solving a problem. 
Even if you know how to solve the problem in your head, SHOW YOUR WORK means that you need to 
know how to express that knowledge onto paper. It is a way of explaining your thought processes. It is a 
systematic way of describing your work. And on top of that, if a person grading your work does not 
understand what it is you’re trying to do, they will give up and you will not get to take part in any of that 
sweet partial credit everyone always talks about. Often times, poorly shown work will even result in a 
loss of credit, all because SHOW YOUR WORK is a very specific statement. 
 
I will use an example, and it is okay if you do not not understand the problem, but you will see that there 
is a step-by-step process in how to solve it.    

How many moles of Sodium are in a 120.0g sample of Sodium? 
 
Step 1: Identify Variables and Constants. 
To perform this calculation, write out what you’re given and identify what dimension the value measures. Include units and 
give the number as written (to keep significant figures). 

 
Also, other information is provided. Though you will learn about it this year, with the periodic table, knowing that the 
substance is sodium will give you that the Molar Mass of Sodium is 22.99 g/mol. Even though this isn’t a variable, it is a 
constant (or tabulated value) so you should list it as well: 

 
Notice that m and M are the same letter. Capitalization is important as both m’s mean different quantities. 
 
Last, identify what it is you’re trying to find. You can do this by writing the quantities you are looking for and signal it is the 
missing one with a “?”. 

 
 
So now you have listed out your ‘givens,’ you can either use this to identify what equation to use, or you can simply state 
the equation. Write the equation out that you are going to use. 

 
In this case, we are using the Molar Mass equation where Molar Mass 
equals mass over moles. 
 
 

 
 
 
 

SHOW YOUR WORK 

 

What does SHOW YOUR WORK even mean?  You see it everywhere.  It means different things to different people.  

But when in Chemistry, SHOW YOUR WORK means something very specific. 

 

When  showing  work,  you’re  describing  a  narrative,  giving  a  step  by  step  recipe  for  solving  a  problem.    Even  if  you  

know how to solve the problem in your head, SHOW YOUR WORK means that you need to know how to express 

that know-how onto  paper.    It’s  a  way  of  explaining  your  thought  processes- even  the  ones  you  don’t  realize  that  you  

have.  It is a systematic way of describing your work.  And on top of that, if a person grading your work does not 

understand what it is  you’re  trying  to  do,  they  will  give  up  and  you  won’t  get  to  take  part  in  any  of  that  sweet  partial  

credit everyone always talks about.  Often times, poorly shown work will even result in a loss of credit, all because 

SHOW YOUR WORK is a very specific statement. 

 

I’ll  use  an  example,  and  you  may  not  understand  the  problem,  but  the  step  by  step  process  is  how  to  solve  it. 

 

How many moles of Sodium are in a 120.0g sample of Sodium? 

 

Step 1: Identify Variables and Constants. 

 

To perform this calculation, write  out  what  you’re  given  and  identify  what  dimension  the  value  measures.    Include  

units and give the number as written (to keep significant figures). 

 

 

 

 

 

Also, other information is provided.  Though you will learn about it this year, with the periodic table, knowing that 

the  substance  is  sodium  will  give  you  that  the  Molar  Mass  of  Sodium  is  22.99  g/mol.    Even  though  this  isn’t  a  

variable, it is a constant (or tabulated value) so you should list it as well: 

 

 

 

 

 

Notice that m and M are the same letter.  Capitalization  is  important  as  both  m’s  mean  different  dimensions. 

 

Last,  identify  what  it  is  you’re  trying  to  find.    You  can  do  this  by  writing  the  dimension  you’re  looking  for  and  

signal  it’s  the  missing  one  with  a  “?”. 

 

 

 

 

 

So  now  you’ve  listed  out  your ‘givens,’  you  can  either  use  this  to  identify  what  equation  to  use,  or  you  can  simply  

state  the  equation.    Write  the  equation  out  that  you’re  going  to  use. 

 

In  this  case,  we’re  using  the  Molar  Mass  equation  where  

Molar Mass equals mass over moles. 

 

 

Now, beneath  the  used  equation,  rearrange  the  equation  to  solve  for  the  unit  you’re  trying  to  find.    Do  this  BEFORE  

you input your numbers in, so that you can see the proper rearrangement of the equation before it becomes a mess: 

 

This requires algebra, but it’s  easier  to  do  algebra  with  letters  

than with numbers and units. 

 

m = 120.0g 

 

m = 120.0g 

M = 22.99 g/mol 

 

m = 120.0g 

M = 22.99 g/mol 

n = ? 

m = 120.0g  M = m/n 

M = 22.99 g/mol 

n = ? 

m = 120.0g  M = m/n 

M = 22.99 g/mol  n = m 

n = ?         M 

SHOW YOUR WORK 

 

What does SHOW YOUR WORK even mean?  You see it everywhere.  It means different things to different people.  

But when in Chemistry, SHOW YOUR WORK means something very specific. 

 

When  showing  work,  you’re  describing  a  narrative,  giving  a  step  by  step  recipe  for  solving  a  problem.    Even  if  you  

know how to solve the problem in your head, SHOW YOUR WORK means that you need to know how to express 

that know-how onto  paper.    It’s  a  way  of  explaining  your  thought  processes- even  the  ones  you  don’t  realize  that  you  

have.  It is a systematic way of describing your work.  And on top of that, if a person grading your work does not 

understand what it is  you’re  trying  to  do,  they  will  give  up  and  you  won’t  get  to  take  part  in  any  of  that  sweet  partial  

credit everyone always talks about.  Often times, poorly shown work will even result in a loss of credit, all because 

SHOW YOUR WORK is a very specific statement. 

 

I’ll  use  an  example,  and  you  may  not  understand  the  problem,  but  the  step  by  step  process  is  how  to  solve  it. 

 

How many moles of Sodium are in a 120.0g sample of Sodium? 

 

Step 1: Identify Variables and Constants. 

 

To perform this calculation, write  out  what  you’re  given  and  identify  what  dimension  the  value  measures.    Include  

units and give the number as written (to keep significant figures). 

 

 

 

 

 

Also, other information is provided.  Though you will learn about it this year, with the periodic table, knowing that 

the  substance  is  sodium  will  give  you  that  the  Molar  Mass  of  Sodium  is  22.99  g/mol.    Even  though  this  isn’t  a  

variable, it is a constant (or tabulated value) so you should list it as well: 

 

 

 

 

 

Notice that m and M are the same letter.  Capitalization  is  important  as  both  m’s  mean  different  dimensions. 

 

Last,  identify  what  it  is  you’re  trying  to  find.    You  can  do  this  by  writing  the  dimension  you’re  looking  for  and  

signal  it’s  the  missing  one  with  a  “?”. 

 

 

 

 

 

So  now  you’ve  listed  out  your ‘givens,’  you  can  either  use  this  to  identify  what  equation  to  use,  or  you  can  simply  

state  the  equation.    Write  the  equation  out  that  you’re  going  to  use. 

 

In  this  case,  we’re  using  the  Molar  Mass  equation  where  

Molar Mass equals mass over moles. 

 

 

Now, beneath  the  used  equation,  rearrange  the  equation  to  solve  for  the  unit  you’re  trying  to  find.    Do  this  BEFORE  

you input your numbers in, so that you can see the proper rearrangement of the equation before it becomes a mess: 

 

This requires algebra, but it’s  easier  to  do  algebra  with  letters  

than with numbers and units. 

 

m = 120.0g 

 

m = 120.0g 

M = 22.99 g/mol 

 

m = 120.0g 

M = 22.99 g/mol 

n = ? 

m = 120.0g  M = m/n 

M = 22.99 g/mol 

n = ? 

m = 120.0g  M = m/n 

M = 22.99 g/mol  n = m 

n = ?         M 

SHOW YOUR WORK 

 

What does SHOW YOUR WORK even mean?  You see it everywhere.  It means different things to different people.  

But when in Chemistry, SHOW YOUR WORK means something very specific. 

 

When  showing  work,  you’re  describing  a  narrative,  giving  a  step  by  step  recipe  for  solving  a  problem.    Even  if  you  

know how to solve the problem in your head, SHOW YOUR WORK means that you need to know how to express 

that know-how onto  paper.    It’s  a  way  of  explaining  your  thought  processes- even  the  ones  you  don’t  realize  that  you  

have.  It is a systematic way of describing your work.  And on top of that, if a person grading your work does not 

understand what it is  you’re  trying  to  do,  they  will  give  up  and  you  won’t  get  to  take  part  in  any  of  that  sweet  partial  

credit everyone always talks about.  Often times, poorly shown work will even result in a loss of credit, all because 

SHOW YOUR WORK is a very specific statement. 

 

I’ll  use  an  example,  and  you  may  not  understand  the  problem,  but  the  step  by  step  process  is  how  to  solve  it. 

 

How many moles of Sodium are in a 120.0g sample of Sodium? 

 

Step 1: Identify Variables and Constants. 

 

To perform this calculation, write  out  what  you’re  given  and  identify  what  dimension  the  value  measures.    Include  

units and give the number as written (to keep significant figures). 

 

 

 

 

 

Also, other information is provided.  Though you will learn about it this year, with the periodic table, knowing that 

the  substance  is  sodium  will  give  you  that  the  Molar  Mass  of  Sodium  is  22.99  g/mol.    Even  though  this  isn’t  a  

variable, it is a constant (or tabulated value) so you should list it as well: 

 

 

 

 

 

Notice that m and M are the same letter.  Capitalization  is  important  as  both  m’s  mean  different  dimensions. 

 

Last,  identify  what  it  is  you’re  trying  to  find.    You  can  do  this  by  writing  the  dimension  you’re  looking  for  and  

signal  it’s  the  missing  one  with  a  “?”. 

 

 

 

 

 

So  now  you’ve  listed  out  your ‘givens,’  you  can  either  use  this  to  identify  what  equation  to  use,  or  you  can  simply  

state  the  equation.    Write  the  equation  out  that  you’re  going  to  use. 

 

In  this  case,  we’re  using  the  Molar  Mass  equation  where  

Molar Mass equals mass over moles. 

 

 

Now, beneath  the  used  equation,  rearrange  the  equation  to  solve  for  the  unit  you’re  trying  to  find.    Do  this  BEFORE  

you input your numbers in, so that you can see the proper rearrangement of the equation before it becomes a mess: 

 

This requires algebra, but it’s  easier  to  do  algebra  with  letters  

than with numbers and units. 

 

m = 120.0g 

 

m = 120.0g 

M = 22.99 g/mol 

 

m = 120.0g 

M = 22.99 g/mol 

n = ? 

m = 120.0g  M = m/n 

M = 22.99 g/mol 

n = ? 

m = 120.0g  M = m/n 

M = 22.99 g/mol  n = m 

n = ?         M 

SHOW YOUR WORK 

 

What does SHOW YOUR WORK even mean?  You see it everywhere.  It means different things to different people.  

But when in Chemistry, SHOW YOUR WORK means something very specific. 

 

When  showing  work,  you’re  describing  a  narrative,  giving  a  step  by  step  recipe  for  solving  a  problem.    Even  if  you  

know how to solve the problem in your head, SHOW YOUR WORK means that you need to know how to express 

that know-how onto  paper.    It’s  a  way  of  explaining  your  thought  processes- even  the  ones  you  don’t  realize  that  you  

have.  It is a systematic way of describing your work.  And on top of that, if a person grading your work does not 

understand what it is  you’re  trying  to  do,  they  will  give  up  and  you  won’t  get  to  take  part  in  any  of  that  sweet  partial  

credit everyone always talks about.  Often times, poorly shown work will even result in a loss of credit, all because 

SHOW YOUR WORK is a very specific statement. 

 

I’ll  use  an  example,  and  you  may  not  understand  the  problem,  but  the  step  by  step  process  is  how  to  solve  it. 

 

How many moles of Sodium are in a 120.0g sample of Sodium? 

 

Step 1: Identify Variables and Constants. 

 

To perform this calculation, write  out  what  you’re  given  and  identify  what  dimension  the  value  measures.    Include  

units and give the number as written (to keep significant figures). 

 

 

 

 

 

Also, other information is provided.  Though you will learn about it this year, with the periodic table, knowing that 

the  substance  is  sodium  will  give  you  that  the  Molar  Mass  of  Sodium  is  22.99  g/mol.    Even  though  this  isn’t  a  

variable, it is a constant (or tabulated value) so you should list it as well: 

 

 

 

 

 

Notice that m and M are the same letter.  Capitalization  is  important  as  both  m’s  mean  different  dimensions. 

 

Last,  identify  what  it  is  you’re  trying  to  find.    You  can  do  this  by  writing  the  dimension  you’re  looking  for  and  

signal  it’s  the  missing  one  with  a  “?”. 

 

 

 

 

 

So  now  you’ve  listed  out  your ‘givens,’  you  can  either  use  this  to  identify  what  equation  to  use,  or  you  can  simply  

state  the  equation.    Write  the  equation  out  that  you’re  going  to  use. 

 

In  this  case,  we’re  using  the  Molar  Mass  equation  where  

Molar Mass equals mass over moles. 

 

 

Now, beneath  the  used  equation,  rearrange  the  equation  to  solve  for  the  unit  you’re  trying  to  find.    Do  this  BEFORE  

you input your numbers in, so that you can see the proper rearrangement of the equation before it becomes a mess: 

 

This requires algebra, but it’s  easier  to  do  algebra  with  letters  

than with numbers and units. 

 

m = 120.0g 

 

m = 120.0g 

M = 22.99 g/mol 

 

m = 120.0g 

M = 22.99 g/mol 

n = ? 

m = 120.0g  M = m/n 

M = 22.99 g/mol 

n = ? 

m = 120.0g  M = m/n 

M = 22.99 g/mol  n = m 

n = ?         M 
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Now, beneath the used equation, rearrange the equation to solve for the unit you’re trying to find. Do this BEFORE you 
input your numbers in, so that you can see the proper rearrangement of the equation before it becomes a mess: 

 
This requires algebra, but it’s easier to do algebra with letters than 
with numbers and units. 
 
Once you have the variables declared and the equation solved for the 

variable you want to find, plug the numbers in: 
 
With the problem clearly described, the numbers clearly entered, it is 
time to check your work by checking the units. This is a form of 
dimensional analysis. If your units don’t come out right, then something 
went wrong. 
 
 
To check this, cross out the units that cancel out in the numerator and 
denominator. In this case, grams cancels with grams and moles is left in 
the denominator of a denominator (This means it goes to the numerator. 
Check your algebra books for this if this confuses you.) 
 
 
 
 

Finally, give your answer to the correct number of significant figures (in 
this case, 4) and the correct unit.  
 
Often times, units should include substances. Think logically on these 
counts. If you say “5.220 moles,” the question is ‘moles of what?’ Say 
moles of Sodium or “mol Na” to be clear. 

 

 
 

SHOW YOUR WORK FAQ 
Q: Do I have to show my work all the time? 
A: When there is math or conversions involved, yes, it is appropriate to show your work. 
 

Q: If I don’t, can I lose points? 
A: Frequently, and this also goes for work that is not coherent and clear. Don’t make a grader search for the 
answer. 
 

Q: What if that’s how I solve a problem? 
A: SHOW YOUR WORK does NOT include the following: 
    Cross multiplying. This is not work, it’s unsolved algebra problems  
    Long division or addition/subtraction/multiplication that is written out. Use a calculator for 

these.   Show me what the operation is neatly and then grab the calculator.  
    A mess of numbers and lines that Pablo Picasso couldn’t make sense of. Just writing it on the 

  page doesn’t count. Again: Don’t make the grader search for the answer.  
 

 Q: Is this always how I should show my work? 
 A: Different teachers may expect different things from students, but this is the clearest and most evident way 

of showing your thought process, so you should get used to it.  
  

 Q: Should every number have a unit? 
 A: Yes. Always. UNITS UNITS UNITS!!!  A number without a unit is nothing.  
 

 *There are exceptions to this rule, but you will be directed to when this is the case.  

SHOW YOUR WORK 

 

What does SHOW YOUR WORK even mean?  You see it everywhere.  It means different things to different people.  

But when in Chemistry, SHOW YOUR WORK means something very specific. 

 

When  showing  work,  you’re  describing  a  narrative,  giving  a  step  by  step  recipe  for  solving  a  problem.    Even  if  you  

know how to solve the problem in your head, SHOW YOUR WORK means that you need to know how to express 

that know-how onto  paper.    It’s  a  way  of  explaining  your  thought  processes- even  the  ones  you  don’t  realize  that  you  

have.  It is a systematic way of describing your work.  And on top of that, if a person grading your work does not 

understand what it is  you’re  trying  to  do,  they  will  give  up  and  you  won’t  get  to  take  part  in  any  of  that  sweet  partial  

credit everyone always talks about.  Often times, poorly shown work will even result in a loss of credit, all because 

SHOW YOUR WORK is a very specific statement. 

 

I’ll  use  an  example,  and  you  may  not  understand  the  problem,  but  the  step  by  step  process  is  how  to  solve  it. 

 

How many moles of Sodium are in a 120.0g sample of Sodium? 

 

Step 1: Identify Variables and Constants. 

 

To perform this calculation, write  out  what  you’re  given  and  identify  what  dimension  the  value  measures.    Include  

units and give the number as written (to keep significant figures). 

 

 

 

 

 

Also, other information is provided.  Though you will learn about it this year, with the periodic table, knowing that 

the  substance  is  sodium  will  give  you  that  the  Molar  Mass  of  Sodium  is  22.99  g/mol.    Even  though  this  isn’t  a  

variable, it is a constant (or tabulated value) so you should list it as well: 

 

 

 

 

 

Notice that m and M are the same letter.  Capitalization  is  important  as  both  m’s  mean  different  dimensions. 

 

Last,  identify  what  it  is  you’re  trying  to  find.    You  can  do  this  by  writing  the  dimension  you’re  looking  for  and  

signal  it’s  the  missing  one  with  a  “?”. 

 

 

 

 

 

So  now  you’ve  listed  out  your ‘givens,’  you  can  either  use  this  to  identify  what  equation  to  use,  or  you  can  simply  

state  the  equation.    Write  the  equation  out  that  you’re  going  to  use. 

 

In  this  case,  we’re  using  the  Molar  Mass  equation  where  

Molar Mass equals mass over moles. 

 

 

Now, beneath  the  used  equation,  rearrange  the  equation  to  solve  for  the  unit  you’re  trying  to  find.    Do  this  BEFORE  

you input your numbers in, so that you can see the proper rearrangement of the equation before it becomes a mess: 

 

This requires algebra, but it’s  easier  to  do  algebra  with  letters  

than with numbers and units. 

 

m = 120.0g 

 

m = 120.0g 

M = 22.99 g/mol 

 

m = 120.0g 

M = 22.99 g/mol 

n = ? 

m = 120.0g  M = m/n 

M = 22.99 g/mol 

n = ? 

m = 120.0g  M = m/n 

M = 22.99 g/mol  n = m 

n = ?         M 
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Part II: Introduction to Chemistry & Review of the Scientific Method  
 

Matter is anything that has mass and occupies space. 
 
Chemistry is the study of the composition of matter and the changes that matter undergoes. Because 
living things are made of matter, chemistry affects all aspects of life and most natural events. Chemistry 
can explain how some creatures survive deep in the ocean where there is no light, or why some food 
tastes sweet and some taste bitter. It can even explain why there are different shampoos for dry or oily 
hair. 
 
There are 5 divisions of chemistry, and they overlap somewhat: 
1. Organic chemistry: the study of substances containing carbon – often living, or once living, things    
2. Analytical chemistry: the study of the composition of substances – how much of a chemical or 
substance is present 
3. Physical chemistry: the study involving prediction of the behavior of chemicals – why does a 
substance do what it does under specific conditions or just in general    
4. Biochemistry: the study of the chemistry of living organisms – how and why the chemistry of living 
organisms work and affect lives 
5. Inorganic chemistry: the study of substances not containing carbon – nonliving things or things that 
never lived, and how they interact or react. 
 
An integral part of chemistry is research. Pure chemistry research is the pursuit of chemical knowledge 
for its own sake. The chemist doesn’t expect that there will be an immediate practical use for the 
knowledge. Applied chemistry research is directed toward a practical goal or application. 

The scientific method is a logical, systematic approach to finding the solution of a scientific problem. 
Although the exact steps of the scientific method vary widely a rough requirement includes making 
observations, testing hypotheses, and developing theories. 

In order to determine the appropriate approach to a problem, three areas must be defined: 

The system    |    The relationship    |    The data 

In the system, the actual boundaries of what are being observed are identified. It is the stuff you care 
about for the purpose of solving the problem. A system can be anything from the contents of a test tube 
to an entire ecosystem. Some even consider the universe to be a system- albeit a large and unwieldy 
one, but one for making large generalizations. The system is the place in which you make your 
observations. If science were a story, the system would be the setting. 

The relationship defines the actual cause and effect one is trying to find. The relationship is defined by a 
hypothesis, which is a testable (and disprovable) statement. Most hypotheses are “if-then” statements: 
“If I eat a lot of candy, then I will get sick.” or “If I introduce a flame to diethyl ether, then I will get an 
explosion.” Hypotheses must be testable, and the test for a hypothesis must leave an option that the 
hypothesis can be proven wrong. The test for a hypothesis will involve two kinds of information: 
variables and controls. 
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The data of the experiment consists of two types of information: information that is controlled and 
information that is varied. Controls are anything about the experiment that must be held steady.    A 
controlled environment is one where important properties (temperature, air pressure, motion, 
composition of substances) are held constant throughout experimentation. This enables one to see the 
relationship between two variables much clearer and without the possibility of other factors affecting 
change. 

Data in the form of either controls or variables is either quantitative or qualitative. Quantitative data is 
anything that is recorded as a number: temperature, volume, mass, etc. Qualitative data is anything 
that is recorded as a non-numerical observation: state of matter, color, texture, etc. 
 
Observations: Something needs explanation – a problem, a question, an issue.  
Hypothesis: A suggestion which solves the problem, answers the question, or explains the 
issue. It may be termed an “educated guess” because it is based on some logical explanation or 
suggestion of cause. Often stated as “If ____(independent variable)_______, then _____(dependent 
variable)______. 
Experimentation: The testing of the hypothesis; usually repeated trials are necessary to assure that the 
results of the tests can be accepted as genuine. 
Independent Variable (Manipulated Variable): variable that is being experimentally changed    
Dependent Variable (Responding Variable): variable that is being observed during experiment  
Theory: A theory, or explanation of the results of multiple experiments is offered. The theory is a 
possible answer, it cannot be proven to be true, but it is possible to disprove   a theory.   
Scientific Law: A statement is offered which summarizes the results of experiments and observations. A 
scientific law does not try to explain the results, it merely   states what the results are.  Examples include 
The Law of Definite Proportions and the Law of Conservation of Mass. These laws are a result of 
observations. Theories may explain these laws, but the law is not an explanation. In essence, theories 
explain, laws describe. 
Scientific Model: is a combination of theories into a coherent framework for use in explaining other 
scientific occurrences. For instance, this year, we will learn about how electrons, protons and neutrons 
interact and the theories of atomic structure. These theories are combined into a model of the atom, 
which will be used later on in the year when we will discuss how the atom interacts with other atoms to 
form chemical bonds. Models can be revised over time,  and, in the case of the atom, we will learn how 
our own understanding of the atom has evolved with new information and how new models have been 
developed because of this understanding. 
 
 
Additional resource: http://www.sciencebuddies.org/science-fair-
projects/project_scientific_method.shtml#overviewofthescientificmethod 
 
 
 
Once you have read through this section and you feel confident with these concepts, answer the 
“Introduction to Chemistry and Review of the Scientific Method” problems (Work Packet p. 1-2)

 

http://www.sciencebuddies.org/science-fair-projects/project_scientific_method.shtml#overviewofthescientificmethod
http://www.sciencebuddies.org/science-fair-projects/project_scientific_method.shtml#overviewofthescientificmethod
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Part III: The Metric System 
In science, measurements are recorded using Systeme International d’Unites (SI), commonly called the 
metric system. SI sets common definitions for measurements so that information can be relayed from 
region to region in the world without needing conversion. Conversion is still necessary for the United 
States, which has not yet switched over to the SI. 

In the SI, there are seven base units, and these units measure a different discrete quantity (or 
dimension) and can be combined to form other measurements (for instance, m (distance) and s (time) to 
make m/s a unit for velocity). 

The measurements we will be concerned with most in chemistry involve ‘moles,’ of which a mole is a 
measure of how many of something there is. 

 

 

TEMPERATURE 

We sense temperature as a measure of the hotness or coldness of an object. Indeed, temperature 
determines the direction of heat flow. Heat always flows from a substance of higher temperature to one 
at lower temperature. Thus we feel the influx of energy when we touch a hot object, and we know that 
the object is at a higher temperature that is our hand. 

  10 

SECTION 4 - THE METRIC SYSTEM/SI SYSTEM  

 

In the next section, we introduce the standards for basic units of measurement.  These 

standards were selected because they are reproducible and unchanging and because they 

allow us to make precise measurements.  The values of fundamental units are arbitrary (Prior 

to the establishment of the National Bureau of Standards in 1901, at least 50 different 

distances had been used as “1 foot” in measuring land within New York City.  Thus the size of 

a 100 ft by 200 ft lot in New York City depended on the generosity of the seller and did not 

necessarily represent the expected dimensions.) 

 

In the United States, all units are set by the National Institute of Standards and Technology, 

NIST (Formerly the National Bureau of Standards, NBS).  Measurements in the scientific world 

are expressed in the units of the METRIC SYSTEM or its modernized successor, the 
International System of Units (SI). The SI, adopted by the National Bureau of Standards in 

1964, is based on the seven fundamental units listed in Table 1 below.  All other units of 

measurement are derived from them. 

 

Table 1 – The Seven Fundamental Units of Measurement (SI) 

Physical Property Name of Unit Symbol 

Length meter m 

Mass kilogram kg 

Time second s 

Temperature Kelvin K 

Amount of substance mole mol 

Electric current ampere A 

Luminous intensity candela cd 

In chemistry we use the first five most often.  The metric and SI systems are DECIMAL 
SYSTEMS, in which prefixes are used to indicate fraction and multiples of ten.  The same 

prefixes are used with all units of measurement.  The commonly used prefixes follow. 

METRIC PREFIXES 
 PREFIX SYMBOL MULTIPLE  

 Tera- T 1,000,000,000,000. 

 *giga -  G 1,000,000,000. 

 *mega -  M 1,000,000. 

 *kilo - k 1,000.
 

 * hecto -  h 100. 

 *deka -  da 10. 

 meter m 1 

 gram g 1 

 liter L 1 

 *deci -  d 1/10
 

 *centi -  c 1/100 

 *milli -  m 1/1000 

 *micro m 1/1,000,000
 

 *nano -  n 1/1,000,000,000 

 pico -  p 1/1,000,000,000,000 

 

*These are the prefixes you should learn because you will encounter them most often. 

 

TEMPERATURE 

 

We sense temperature as a measure of the hotness or coldness of an object.  Indeed, 

temperature determines the direction of heat flow.  Heat always flows spontaneously from a 

substance of higher temperature to one at lower temperature.  Thus we feel the influx of 
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The temperature scales commonly employed in scientific studies are Celsius and Kelvin scales. The 
Celsius scale is widely used in chemistry and as the everyday scale of temperature in most countries. It is 
based on the assignment of 0 C to the freezing point and 100 C to its boiling point at sea level. 

The Kelvin scale, however, is the SI temperature scale, and the SI unit of the temperature is the Kelvin 
(K). Historically, the Kelvin scale is based on the properties of gases. Zero on this scale is the lowest 
attainable temperature, -273.15 C, a temperature referred to as ABSOLUTE ZERO. Notice we do not use 
a degree sign for Kelvin. Both Celsius and Kelvin scales have equal-sized units- that is, an increase in 
temperature of one Kelvin is the same as an increase of one degrees Celsius. Thus, the Kelvin and the 
Celsius scale are related as follows: 

K = C + 273.15 
Non SI Units 
In our daily lives we usually do not utilize the SI Units. Conversions between non-SI and SI units are 
usually straightforward. 

 

For instance: 
Kilometer means “1000 meters,” in the SI system ‘kilo’ means 1000 or 103.  

If I have 54 meters, I have  

If I have 20 kilometers, I have  

This method of conversions is known as Dimensional Analysis.  Notice how the units cancel out. 
 
 
Additional resources:   
Metrix Prefix Challenge Game: http://people.sinclair.edu/nickreeder/Flash/engPrefix.htm  
“Measures” game: http://www.bbc.co.uk/bitesize/ks2/maths/shape_space/measures/play/  
 
Action Item: Once you have read through this section and you feel confident with these concepts, 
answer the “The Metric System” problems (Work Packet p. 2, 3, 4)

 11 

energy when we touch a hot object, and we know that the object is at a higher temperature 

that is our hand. 

 
The temperature scales commonly employed in scientific studies are Celsius and Kelvin scales. 

The Celsius scale is widely used in chemistry and as the everyday scale of temperature in 

most countries.  It is based on the assignment of 0 C to the freezing point and 100 C to its 

boiling point at sea level. 

 

The Kelvin scale, however, is the SI temperature scale, and the SI unit of the temperature is 

the Kelvin (K).  Historically, the Kelvin scale is based on the properties of gases.  Zero on this 

scale is the lowest attainable temperature, -273.15 C, a temperature referred to as ABSOLUTE 

ZERO.  Notice we do not use a degree sign for Kelvon.  Both Celsius and Kelvin scales have 

equal-sized units- that is, a Kelvin is the same size as a degrees Celsius.  Thus, the Kelvin and 

the Celsius scale are related as follows: 

K = C + 273.15 

 

The common temperature scale in the United States is the Fahrenheit scale, which is not 

generally used in scientific studies.  On the Fahrenheit scale water freezes at 32 F and boils at 

212 F.  The Fahrenheit and Celsius scales are related as follows: 

C = 5/9(F-32) 

Or 

F = 9/5(C) 

Non SI Units 
 

In our daily lives we usually do not utilize the SI Units.  Conversions between non-SI and SI 

units are usually straightforward. 

 

ENGLISH-METRIC EQUIVALENTS 

 

1 inch = 2.54 cm  1 pound = 453.6 g 1 quart = 0.9463 L 

 

COMMON NON-SI UNITS 

Volume liter   L 1000 L = 1 m
3
 

     1 mL = 1 cm
3
 = 1 cc 

 
temperature  degrees Celsius °C K = °C + 273.15 

 

heat energy  calorie  cal 1 cal = 4.184 J 

 

For instance: Kilometer means “1000 meters,” in the SI system ‘kilo’ means 1000 or 103. If I 

have 54 meters, I have  

 

If I have 20 kilometers, I have  

 

This method of conversions is known as Dimensional Analysis and is covered in the next 

section of  this packet.

Part II – The Metric System 

 

In science, measurements are taken in the metric system which is based upon Le Systeme International 

d’Unites (SI).  SI sets standards for how measurements can be taken so that information can be relayed 

from region to region in the world without needing conversion. Conversion is still necessary for the 

United States, which has yet to switch over to the SI. 

 

In the SI, there are seven base units, these units measure a different discrete quantity (or dimension) and 

can be combined to form other measurements (for instance, m (distance) and s (time) to make m/s a unit 

for velocity).   

 

SI units can be combined together to form other measurements.  The measurements we will be concerned 

with most in chemistry involve ‘moles,’ of which a mole is a measure of how many of something there is. 

 

Using the internet or other texts as a guide, you will be asked on the following pages to identify 

information about the 7 SI units, and the SI prefixes.  The tables are designed as follows: 

 

Table 1: 

 

Identify the unit abbreviation for the 7 SI Base Units (page included), the dimension that these units 

measure and the dimension abbreviation (algebraic variable) for each.  The example  of   “Meter”  ha s  be en  

provided for you.  Answers here will be worth 2 points per box. 

 

Table 2: 

 

Identify the SI Prefixes, the appropriate abbreviations for the prefixes and what the prefixes mean.  

Answers here will be worth 2 points per box. 

 

For instance: 

 

Kilometer  means  “1000  meters,”  in  the  SI   sy stem  ‘kilo’  means  10 00  or  10
3
. 

 

If I have 54 meters, I have  

 

 

 

If I have 20 kilometers, I have  

 

 

This method of conversions is known as Dimensional Analysis and is covered in Part III of this packet. 

 

Table 3: 

 

Metric Derived Measurements 

 

Complete the table involving Derived Metric Units.  You will need to use the internet or other texts as a 

guide.  Answers here will be worth 2 points per box.

54 m x      1 km     =    0.054 km 

               1000 m 

20 km x      1000 m     =    20 000 m 

                     1 km 
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http://people.sinclair.edu/nickreeder/Flash/engPrefix.htm
http://www.bbc.co.uk/bitesize/ks2/maths/shape_space/measures/play/
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Part IV: Scientific Notation 
In science, scientific notation is the standard for recording and writing numbers. The basis of scientific 
notation is to make numbers that can be absurdly large or absurdly small more comprehensible. For 
instance: In a single mole of atoms, there are 

602 214 129 270 000 000 000 000  atoms.  

This number is gigantic and won’t make our calculations any easier. Instead, we’re going to cut the 
number down to size and convert all of the extra places into an exponent base 10.  
Instead we will write the number of atoms in a mole as 

6.022x1023. 

If you take the time to count the number of places from the right on the expanded or “standard” 
notation number, you will count that the decimal has been moved 23 times to the left. In doing so, the 
exponent for the scientific notation number is 23. 

You can express any number in scientific notation. The form of any number is Mx10n where M is the 
factor number, in the example above “6.022” is the factor number M. n is the exponent, in the example 
above “23” is the exponent n. Any number can be written this way. 

1500 is 1.5x103 

Again, notice that the decimal must be moved 3 times to the left, and so the exponent n is a positive 3. 
1.5 is the M factor. Notice that the factor M must always be a number between 1 and 10. If it gets to 
10 or above, then the decimal needs to be moved again. 

If the number is below 1, then it is a decimal number. This number can also be converted into scientific 
notation. This process is the same, but since the decimal must be moved to the right in order to convert, 
the exponent is a negative number: 

Realize that in general, if the number you’re using is less than 1, the scientific notation exponent should 
be negative; if the number is greater than 10, the scientific notation exponent should be positive. Never 
give a number written with an exponent of 0. For instance: 

5 written as 5x100   

While this is understood to be 5, it is unnecessary to write it in the above fashion. 
____ 
To convert back from scientific notation, simply move the decimal back the appropriate number of 
places. 

5.3x104 becomes 53000 when the decimal is moved 4 places to the right. 

4.9x10-4 becomes 0.00049 when the decimal is moved 4 places to the left. 

Part IV 
 

Scientific Notation 

 

In science, scientific notation is the standard for recording and writing numbers.  The basis of 

scientific notation is to make numbers that can be absurdly large or absurdly small more 

reasonable.  For instance: In a single mole of atoms, there are  

 

602 214 129 270 000 000 000 000  

 

atoms.   
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Again, notice that the decimal must be moved 3 times to the left, and so the exponent n is a 

positive 3.  1.5 is the M factor.  Notice that the factor M must always be a number between 1 

and 10.  If it gets to 10 or above, then the decimal needs to be moved again. 

 

If the number is below 1, then it is a decimal number.  This number must also be converted into 

scientific notation.  This process is the same, but since the decimal must be moved to the right in 

order to convert, the exponent is a negative number: 
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-2
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While this is understood to be 5, it is unnecessary to write it in the above fashion. 
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The University of Maryland has a website for practicing Scientific Notation conversions at: 
http://janus.astro.umd.edu/cgi-bin/astro/scinote.pl 

This game will help you learn to convert from scientific notation into standard notation and back again. 
 
Addition + Subtraction 
When adding or subtracting numbers in scientific notation, the exponents must be the same number. 
1.00x105 and 7.7x104 cannot be added together unless both numbers are adjusted to have the same 
exponent. 

 

  

The answer must then be reconverted into proper scientific notation:  
1.77x105 

Often, with addition and subtraction, it’s easier to convert the numbers to standard notation, perform 
the operation and then reconvert. 

Multiplication + Division 
When multiplying or dividing numbers in scientific notation, the process is much simpler. 
Because of exponent rules, multiplying exponential numbers that have the same base is simply a process 
of adding the exponents: 

107 x 109 = 10(7+9) = 1016  

And a similar process for division: 

 

 
This process is used when multiplying or dividing in scientific notation. It makes the math a lot easier to 
handle: 

  
In the example above, the factors (3.0 and 2.2) are multiplied as normal, but the exponents (5 and 3) 
added. 

The same process occurs for division. The M factors are divided as normal and the exponents 10n are 
subtracted, the divisor being subtracted from the numerator.  

  
  
The same game at University of Maryland can also help you practice multiplication and division 
operations using scientific notation [the UMD site gives some numbers in the form Mx100, even though 
this site does that, please do not write numbers in this fashion in Honors Chemistry.] : 

http://janus.astro.umd.edu/cgi-bin/astro/scinote.pl 
 
Action Item: Once you have read through this section and you feel confident with these concepts, 
answer the “Scientific Notation” problems (Work Packet p. 4)

To convert back from scientific notation, simply move the decimal back the appropriate number 

of places. 

 

5.3x10
4
 becomes 53000.  when the decimal is moved 4 places to the right. 

 

4.9x10
-4

 becomes 0.00049 when the decimal is moved 4 places to the left. 

 

The University of Maryland has a website for practicing Scientific Notation conversions at: 

 

http://janus.astro.umd.edu/cgi-bin/astro/scinote.pl 

 

This game will help you learn to convert from scientific notation  into standard notation and back 

again. 

 

Addition + Subtraction 

 

When adding or subtracting numbers in scientific notation, the exponents must be the same 

number. 

 

1.00x10
5
 and 7.7x10

4
 cannot be added together unless both numbers are adjusted to have the 

same exponent. 

 

10.0x10
4
 

          +  7.7x10
4 

17.7x10
4
 

 

The answer must then be reconverted into proper scientific notation: 

 

1.77x10
5
 

 

Often times, with addition  an d  su

b

t r a ction,  it ’s  easier  to  con ve rt  th e   nu mb ers  to   s tandard  

notation, perform the operation and then reconvert. 

 

Multiplication + Division 

 

When multiplying or dividing numbers in scientific notation, the process is much simpler. 

 

Because of exponent rules, multiplying expontential numbers that have the same base is simply a 

process of adding the exponents: 

 

10
7
 x 10

9
 = 10

(7+9)
 = 10

16
 

 

And a similar process for division: 

 

 10
9
 10

(9-5)
 = 10

4
 

 10
5
 

To convert back from scientific notation, simply move the decimal back the appropriate number 

of places. 

 

5.3x10
4
 becomes 53000.  when the decimal is moved 4 places to the right. 

 

4.9x10
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 becomes 0.00049 when the decimal is moved 4 places to the left. 

 

The University of Maryland has a website for practicing Scientific Notation conversions at: 
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This game will help you learn to convert from scientific notation  into standard notation and back 

again. 
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1.00x10
5
 and 7.7x10

4
 cannot be added together unless both numbers are adjusted to have the 

same exponent. 

 

10.0x10
4
 

          +  7.7x10
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17.7x10
4
 

 

The answer must then be reconverted into proper scientific notation: 

 

1.77x10
5
 

 

Often times, with addition  an d  su

b

t r a ction,  it ’s  easier  to  con ve rt  th e   nu mb ers  to   s tandard  

notation, perform the operation and then reconvert. 

 

Multiplication + Division 

 

When multiplying or dividing numbers in scientific notation, the process is much simpler. 

 

Because of exponent rules, multiplying expontential numbers that have the same base is simply a 

process of adding the exponents: 

 

10
7
 x 10

9
 = 10

(7+9)
 = 10

16
 

 

And a similar process for division: 

 

 10
9
 10

(9-5)
 = 10

4
 

 10
5
 

 

This process is employed when performing these operations for scientific notation.  It makes the 

math a lot easier to handle: 

 

3.0x10
5
 x 2.2x10

3
 = [3.0 x 2.2] x 10

(5+3)
 = 6.6x10

8
 

 

In the example above, the factors M are multiplied as normal, but the exponents 10
n
 simply have 

their exponents added.  

 

The same process occurs for division.  The M factors are divided as normal and the exponents 

10
n
 are subtracted, the divisor being subtracted from the numerator. 

 

8.8x10
8
 = [8.8 ÷ 2.2] x 10

(8-3)
 = 4.0x10

5
 

2.2x10
3
 

 

The same game at University of Maryland can also help you practice multiplication and division 

operations using scientific notation [the UMD site gives some numbers in the form Mx10
0
, even 

though this site does that, please do not write numbers in this fashion in Honors Chemistry.] : 

 

http://janus.astro.umd.edu/cgi-bin/astro/scinote.pl 

 

Perform the conversions on the page labeled Scientific Notation, from standard to scientific and 

back again.  Answers here will be worth 2 points per question. 

 

This process is employed when performing these operations for scientific notation.  It makes the 

math a lot easier to handle: 

 

3.0x10
5
 x 2.2x10

3
 = [3.0 x 2.2] x 10

(5+3)
 = 6.6x10
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In the example above, the factors M are multiplied as normal, but the exponents 10
n
 simply have 

their exponents added.  

 

The same process occurs for division.  The M factors are divided as normal and the exponents 

10
n
 are subtracted, the divisor being subtracted from the numerator. 

 

8.8x10
8
 = [8.8 ÷ 2.2] x 10

(8-3)
 = 4.0x10

5
 

2.2x10
3
 

 

The same game at University of Maryland can also help you practice multiplication and division 

operations using scientific notation [the UMD site gives some numbers in the form Mx10
0
, even 

though this site does that, please do not write numbers in this fashion in Honors Chemistry.] : 

 

http://janus.astro.umd.edu/cgi-bin/astro/scinote.pl 

 

Perform the conversions on the page labeled Scientific Notation, from standard to scientific and 

back again.  Answers here will be worth 2 points per question. 
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Part V: Significant Figures  
SIGNIFICANT FIGURES MATTER WHEN YOU TAKE MEASUREMENT. 

Significance in measurements is the degree to which the measurement was made. A more precise 
measurement can be made with a ruler than can be made with a meter stick. This translates to more 
numbers past the decimal. 

Measuring a room with a meter stick may yield that the room is 5 m by 5 m, although you could measure 
the half-meter and you could say that the room is 5.3 m by 5.4 m. The last digit in this case is known as 
the estimated digit. The estimated digit is what is measured between the actual measurements on the 
measuring device. (Please note, rulers are not to scale.) 

 

One can estimate between 0 and 1 meters on this stick so the last digit (or estimated digit) is the tenths 
of a meter place. 

 

If one uses a meter stick that has divisions for decimeters, then one can measure more precisely to the 
tenths place, and can estimate between the division of the decimeter stick. This means that the 
estimated digit can go to the hundredths place. Instead of measuring a room to be   5.3 m x 5.4 m, one 
could measure the room to be 5.34 m x 5.39 m. The precision increases with an increase in figures. 

Counting Significant Figures 

In Science, it is important that precision is appropriately assigned. In order to do this, one must be able 
to count significant figures in a number. 

5.5 is a number that has 2 significant figures, the ones place and the tenths place.    
5.53 is a number that has 3 significant figures. It is more precise than a number that has only 2 
significant figures. 

When looking at a measured number, the number of figures given is typically the number of significant 
figures measured. 

 

Part IV 
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Significance in measurements is the degree to which the measurement was made.  A more 

precise measurement can be made with a ruler than can be made with a meter stick.  This 
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tenths of a meter place. 

 

 

 

 

 

 

 

If one uses a meter stick that has divisions for decimeters, then one can measure more precisely 

to the tenths place, and can estimate between the division of the decimeter stick.  This means that 

the estimated digit can go to the hundredths place.  Instead of measuring a room to be  

5.3 m x 5.4 m, one could measure the room to be 5.34 m x 5.39 m.  The precision increases with 

an increase in digits. 

 

Counting Significant Digits 

 

In Science, it is important that precision is appropriately assigned.  In order to do this, one must 

be able to count significant digits in a number. 

 

5.5  is a number that has 2 significant digits, the ones place and the tenths place. 

5.53 is a number that has 3 significant digits.  It is more precise than a number that has 

only 2 significant digits. 

 

When looking at a measured number, the number of digits given is typically the number of 

significant digits measured. 

 

0 m 1 m 

0 m 1 m 
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One can estimate between 0 and 1 meters on this stick so the last digit (or estimated digit) is the 

tenths of a meter place. 

 

 

 

 

 

 

 

If one uses a meter stick that has divisions for decimeters, then one can measure more precisely 

to the tenths place, and can estimate between the division of the decimeter stick.  This means that 

the estimated digit can go to the hundredths place.  Instead of measuring a room to be  

5.3 m x 5.4 m, one could measure the room to be 5.34 m x 5.39 m.  The precision increases with 

an increase in digits. 

 

Counting Significant Digits 

 

In Science, it is important that precision is appropriately assigned.  In order to do this, one must 

be able to count significant digits in a number. 

 

5.5  is a number that has 2 significant digits, the ones place and the tenths place. 

5.53 is a number that has 3 significant digits.  It is more precise than a number that has 

only 2 significant digits. 

 

When looking at a measured number, the number of digits given is typically the number of 

significant digits measured. 

 

0 m 1 m 

0 m 1 m 
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Zeroes 

Zeroes are tricky because they can be used in multiple ways.  Zeroes can be 1) significant or 2) non-
significant (place holding zeroes). If a zero is a place-holder, all it does is serve to keep the order of 
magnitude of a number to the correct size. 
 
There are 2 general rules when determining whether or not a zero is significant: 
 1) Leading zeroes are never significant.  
 2) Trailing zeroes only count when there is a decimal in the number.  
 
For example: 0.00053 
has 2 significant figures. All of the zeroes that come before the 53 are leading zeroes (no non-zero 
number is before them). Because of this, the leading zeroes are non-significant. 

96500 
has 3 significant figures. All the zeroes that trail in the number after 965 are place-holders. This number 
is the same as 

96500. 
But it now has 5 significant figures because there is a decimal. The decimal signifies that measurements 
were taken to the ones place, but the numbers simply happen to be zero. Any digit after the decimal 
now will be an added degree of precision. 

96500.00 
Though this number is the same value as the previous two, it is more precise, and has 7 significant 
figures. 
 
How many significant figures are in the number: 0.00930 ? 
If you guessed three, you’d be correct. In this number are both types of zeroes: 3 leading zeroes, which 
don’t count and 1 trailing zero, which does count because the number has a decimal in it. 
 
Do yourself a favor and look at the following numbers. Determine the number of significant figures that 
the numbers have. The answers are at the bottom of the next page. 
 
Practice Counting Sig Figs with Zeroes 

 

IN SUMMARY: THE RULES FOR COUNTING SIG FIGS 
1) Non-zero numbers are ALWAYS significant 
2) Sandwich zeroes are ALWAYS significant [Example: 4308 and 40.05 contain 4 sig figs] 
3) Place-holder zeroes or leading zeroes are NOT significant  [Example: 0.00023 contains 2 sig figs] 
4) Zeroes at the end of a number (or trailing zeroes) with a decimal point ARE significant.  

[Example: 4.00 has 3 sig figs, 400 has 1 sig fig] 

 

 

Zeroes 

 

Zeroes are tricky because they can be used in multiple ways.  Either zeroes are significant or 

non-significant, place holding zeroes.  If a zero is a place-holder, all it does is serve to keep the 

order of magnitude of a number to the correct size. 

 

There are 2 general rules when determining whether or not a zero is significant: 

 

1. Leading zeroes are never significant. 

2. Trailing zeroes only count when there is a decimal in the number. 

 

For example: 

 

0.00053 

 

has 2 significant digits.  All of the zeroes that come before the 53 are leading zeroes (no non-zero 

number is before them).  Because of this, the leading zeroes are non-significant. 

 

96500 

 

has 3 significant digits.  All the zeroes that trail in the number after 965 are place-holders.  This 

number is the same as 

 

96500. 

 

But it now has 5 significant digits because there is a decimal.  The decimal signifies that 

measurements were taken to the ones place, but the numbers simply happen to be zero.  Any 

digit after the decimal now will be an added degree of precision. 

 

96500.00 

 

Though this number is the same value as the previous two, it is more precise, and has 7 

significant digits. 

 

How many significant digits are in the number: 

 

0.00930 ? 

 

If you guessed  t

h

r ee,  you’d  be   correct.     In  th i s  nu m ber  are  bo t h  t ypes  of   zeroes:  3  l eading  zeroes,  

which  do n’ t  co unt   and  1  trailing  zero,  which  do es  count  be c ause  th e  num be r  ha s  a  de cimal  in  it . 

 

Do yourself a favor and look at the following numbers.  Determine the number of significant 

digits that the numbers have.  The answers are at the bottom of the next page. 

 

1. 0.04033 

2. 5420 

3. 900.00 

4. 492202 

5. 0.0030000 
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Calculating & Rounding to the correct number of significant figures 

Addition and Subtraction with Significant Figures 

When adding or subtracting numbers, the accuracy of the final answer can be no greater than the least 
accurate measurement. SIMPLY STATED: When measurements are added or subtracted, the answer has 
the least number of decimal places. 

Examples: 

   150.0 
+     3.507 
   153.507  153.5 

Multiplication and Division with Significant Figures 

For multiplication and division, we count the total number of significant figures in each measurement, 
not the number of decimal places. SIMPLY STATED: When measurements are multiplied and divided, the 
answer has the least number of significant figures. 

Examples:    

34.5 x 6.0 = 207  210  

 

808.6 ÷ 2.3 = 351.5652174  350 

 

Practice Online 
In order to practice, you can use an applet produced by California State University to practice 
determining significant figures. 

http://chemistry2.csudh.edu/lecture_help/sigfigures.html 
If you need additional explanation on these concepts, search online. Rensselaer Polytechnic Institute has 
this site to explain significant figures. It also has exercises you can use to practice performing 
calculations with significant figures. 

http://www.rpi.edu/dept/phys/Dept2/APPhys1/sigfigs/sigfig/node10.html 
 

Action Item: Once you have read through this section and you feel confident with these concepts, 
answer the “Significant Figures” problems (Work Packet p. 5) 
 
Practice Counting Sig Figs with Zeroes Answers: 

Calculating with significant digits  

 

When calculating numbers using a calculator, often times false significance or precision can be 

achieved.  This is when two numbers, multiplied or divided together yield a number that appears 

to be more precise (has more digits) than either of the measured values can actually determine. 

 

A room is 2.5 m by 2.5 meters.  What is the area of the room? 

 

A calculator will tell you that the area is 6.25 m
2
, but this gives a degree of false precision. Your 

measurements were only precise to the 10ths place, but the answer yielded is precise to the 

hundredths place.  Even though this is the exact answer a calculator will give, the number must 

be adjusted to suit the imprecision of the measurement: 

 

Area = 6.3 m
2
 

 

This number is rounded to the correct number of significant digits allowed by the measured 

numbers.  When calculating numbers in science, you are bound in your answer by the 

measurement that is least significance.  If you take two measurements of the room, one to be 

2.5304 m and the other to be 2.52 m, the answer will have to have 3 significant digits.   Even 

though the answer will be 6.376608 m
2
 when plugged into a calculator, one of your 

measurements only has 3 significant digits.  This means your answer can only have 3 significant 

digits. 

 

 Area = 6.38 m
2
 

 

In order to practice, you can use an applet produced by California State University to practice 

determining significant digits. 

 

http://chemistry2.csudh.edu/lecture_help/sigfigures.html 

 

If you need additional explanation on these concepts, search online.  Rensselaer Polytechnic 

Institute has this site to explain significant digits.  It also has exercises you can use to practice 

performing calculations with significant digits. 

 

http://www.rpi.edu/dept/phys/Dept2/APPhys1/sigfigs/sigfig/node10.html 

 

When you are ready, complete the following page labeled Significant Digits.  In order to count 

significant digits and round calculated answers to the appropriate number of significant digits.  

Answers will be worth 2 points per question. 

 

 

 

 

 

 

 

1.  4,  Leading  zeroes  don’t  count.    Sandwiched  zeroes  do. 

2. 3, Trailing zeroes  don’t  count  if  there  is  no  decimal  in  the  number. 

3. 5, Trailing zeroes do count if there is a decimal in the number. 

4. 6, Sandwiched zeroes count. 

5.  5,  Leading  zeroes  don’t  count.    Trailing  zeroes  do  count  if   there’s  a  decimal  in  the  number. 

150.0 has 1 decimal place 
3.507 has 3 decimal places 
Round to least number of 
decimal places  
 

 

   235.729 
-    34.90 
   200.829  200.83 

235.783 has 3 decimal places 
34.90 has 2 decimal places 
Round to least number of decimal 
places  
 

 

34.5 has 3 sig figs 
6.0 has 2 sig figs 
Round to least number of sig figs (2 sig figs)!  
[The trailing zero is not significant] 
 

34.5 

808.6 has 4 sig figs 
2.3 has 2 sig figs 
Round to least number of sig figs (2 sig figs)!  
[The trailing zero is not significant] 

34.5 
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Part VI: Algebraic Transforms 
 

In order to properly show work for calculations in Honors Chemistry (For a detailed description see 
SHOW YOUR WORK section on pages 2-3 of this packet) you will need to be able to transform an 
algebraic equation to solve for any given variable you are trying to find. 

x = yz 

In order to solve for ‘z’, both sides must be divided by ‘y’ to get 

   z = 

The same happens for  

xy = zab 

This equation solved for ‘a’ requires both sides to be divided by ‘zb’. 

 

If squaring a term, recall that the opposite of a square is a square root. So for the equation  

x = y2 

to solve for ‘y’, square root both sides:  

 

 
Action Item: Once you have read through this section and you feel confident with these concepts, 
answer the “Algebraic Transforms: Chemical Equations” problems (Work Packet p. 6) 
 

 
Part VII: The First 20 Elements 

 
By the end of this year in Chemistry, you will know every element and the symbol that goes to it. You 
will begin this year by knowing the symbols for the first 20 elements. Remember that spelling counts. 
(Fluorine, not Flourine!!!) 

Action Item: On page 7 of the Work Packet, complete The First 20 Elements section and write the proper 
names for the first 20 elements of the periodic table.  Be prepared to know these symbols when you 
start school.  

 
 
Source & Credit: The contents of this packet have been adapted and revised by Ms. Calasanz from the following sources: Mr. Stelling & Mrs. 
Grissinger’s Honors Chemistry Summer Packet. 

Part V 
 

Algebraic Transforms 

 

In order to properly show work for calculations in Honors Chemistry (For a detailed description 

see SHOW YOUR WORK page in this packet) you will need to be able to transform an 

algebraic equation to solve for any given variable you are trying to find. 

 

x = yz 

 

In order to solve for ‘z’, both sides must be divided by ‘y’ to get 

 

z = y 

      x 

 

The same happens for 

 

xy = zab 

 

This equation solved for ‘a’ requires both sides to be divided by ‘zb’. 

 

a = xy 

      zb 

 

If squaring a term, recall that the opposite of a square is a square root.  So for the equation 

 

x = y
2
  

 

to solve for ‘y’, square root both sides: 

 

y  =  √

x

 

 

On the page labeled Chemistry Equations, solve each equation given for the variable sought in 

the box beneath it.   This will require you to algebraically rearrange the equations properly to 

solve for the sought variable.  Answers given in these boxes will be worth 2 points per box. 
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x = y
2
  

 

to solve for ‘y’, square root both sides: 
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On the page labeled Chemistry Equations, solve each equation given for the variable sought in 

the box beneath it.   This will require you to algebraically rearrange the equations properly to 

solve for the sought variable.  Answers given in these boxes will be worth 2 points per box. 

x 
y 

 
 

 
 


