
HONORS CHEMISTRY: Matter Basics                    DATE:_____ 

Objectives:  SWBAT differentiate between. . . 
      …mass, volume and weight.        …physical and chemical properties.  
 …solids, liquids, gases & plasma.  …chemical and physical changes.     

 

Matter:       
 Volume:         Mass:      

 

Mass is not equal to weight.   

 ~   
 ~   

 ~   
 

Physical  Vs.  Chemical  Properties  
Physical properties:   
 ex):    
 State of matter:    
  Solids:    

  Liquids:    

  Gases:    

  Plasma:      
Chemical properties:    

 ex)   
 

Physical  Vs.  Chemical  Changes  
Physical change:    
chemical changes:  

 
“In baiting a mousetrap with cheese, always leave room for the mouse.” ~ Saki 

Did  you  know…  “Plasmas are a lot like gases, but the atoms are different, because they are made up of 
free electrons and ions of an element such as neon (Ne). You don't find naturally occurring plasmas too often 
when you walk around. If you have ever heard of the Northern Lights or ball lightning, you might know that 
those are types of plasmas. It takes a very special environment to keep plasmas going.  
 Man-made plasmas are everywhere. Think about fluorescent light bulbs. Inside the long tube is a gas. 
The electricity acts as an energy source and charges up the gas. This charging and exciting of the atoms 
creates glowing plasma inside the bulb. The electricity helps to strip the gas molecules of their electrons.  
 Another example of plasma is a neon sign. The electricity charges the gas and creates plasma inside of 
the tube. The plasma glows a special color depending on what kind of gas is inside. Inert gases are usually used 
in signs to create different colors.  
 You also see plasma when you look at stars. Stars are big balls of gases at really high temperatures. 
The high temperatures charge up the atoms and create plasma.  Fluorescent lights are cold compared to really 
hot stars. However, they are still both forms of plasma, even with the different physical characteristics.”  

http://www.chem4kids.com/files/matter_plasma.html 
 
 

Sing-a-long time 



GRAPHENE PRIMER 

 

HONORS CHEMISTRY: As a Fact of Matter...               DATE:_____ 

Objectives:  SWBAT. . . 
  …differentiate between pure substances and mixture. 
  …subdivide pure substances and mixtures into relevant categories. 
 

All  matter  is  either  a  pure  substance  or  a  mixture.  

Pure  substance:    

- Have specific chemical and physical properties (∴         ) 

-   

- Two types of pure substances: 
1. Element:      
 -   
 Atom:   
 Diatomic:   
 Allotropes:     
  ex. Oxygen   

  ex. Carbon   

 
2. Compound:    
-    

  -   

 - Again, like all pure substances, each has unique physical and chemical properties. 
 Molecule:   
 

Mixture:       

- Cannot be represented by a chemical formula!  ex.   

- Properties of mixtures can vary since proportions can vary.  

- ex.   

- Two types of mixtures: 
1. Homogeneous mixture:     
 - a.k.a. solutions 

 - all regions are identical in composition and properties  ex.   

 - Alloy:     Brass =    Steel =   

 



WHO LIKES COLLOIDS? 
THIS DUDE. 

WHO LIKES THE TYNDALL 
EFFECT? THESE DUDES. 

2. Heterogeneous mixture:   
 - different regions can have different compositions and properties. 

 - ex.    

 suspension: special variant - particles mixed thoroughly, but will eventually settle out   

 - ex)   

 

?. Colloid: Uniformly mixed particles that don’t settle out easily, but are 10 to 100 times larger than 

particles found in other solutions 

 -    

 -   

 - can be identified through the: 

 

 

 

 

 

 
 
 
 

 
 

“The believer is happy, the doubter is wise.” ~ Greek Proverb 

Did  you  know…  “in terms of specific ingredients, the recipe for ice cream is simple. But in 
scientific terms, it's complicated stuff. Ice cream is a colloid, a type of emulsion. An 
emulsion is a combination of two substances that don't normally mix together. Instead, 
one of the substances is dispersed throughout the other. In ice cream, molecules of fat are 
suspended in a water-sugar-ice structure along with air bubbles. The presence of air 
means that ice cream is also technically a foam.  

In addition to milk fat, non-fat milk solids, sugar, and air, ice cream also contains 
stabilizers and emulsifiers. Stabilizers help hold the air bubble structure together and 
give the ice cream a better texture. Although gelatin was originally used as a stabilizer, 
xanthan gum, guar gum, and other compounds are used today. Emulsifiers keep the ice cream 
smooth and aid the distribution of the fat molecules throughout the colloid. Egg yolks 
were once used, but ice cream manufacturers now tend to use other chemical compounds. 
These stabilizers and emulsifiers make up a very small proportion (less than one percent) 
of the ice cream.” 

howstuffworks.com 

 
 



 

HONORS CHEMISTRY: Keep ‘em Separated                DATE:_____ 

Objectives:  SWBAT. . . 
  …state the important distinctions between compounds and mixtures. 
  …list five ways to physically separate mixtures. 
 

Important  distinctions  between  compounds  and  mixtures  

1.  Compounds are a pure substance. Mixtures can never consists of only a single substance. 

2.  Properties of mixtures         ex.   

     Properties of compounds          ex.   

3.  Compounds have a       ex.    

     Mixtures can have      ex.   

 

Five  ways  to  physically  separate  mixtures  

How do you separate stuff?    

Note: separation does not chemically change substances!  

 
A.  Filter: (primary physical property exploited:     )  

 -     

 - Filtrate=   

 - ex)   
 

B.  Centrifuge:  (primary physical property exploited:    ) 

 -     

 - Ex.)     
 

C.  Decant:  (primary physical property exploited:     ) 

 -     

 - ex)   
 

D.  Evaporation/Distillation: (primary physical property exploited:     ) 

 -   

 - Can be used to separate several different substances 

 - Used in petroleum industry and components are the basis of many materials, fuels, medicines etc. 

 - Salt water can be purified into water, but very expensive/energy-intensive. 

  

Lego my misconceptions 

Your new ringtone 

Mixtures can be tasty 



E.  Chromatography:  (primary physical property exploited:     ) 

- Techniques which use a                 and                   phase to physically separate substances.    

- Different substances separate based on their attraction to either a stationary phase or a solvent that 

passes over it (the mobile phase).  

- ex.)   

- The more something is attracted to the stationary phase,     

- The more something is attracted to the mobile phase,   

- Many complex, high-tech variations of this but the basic principles stay the same. 

 

 

 

 

 

 

 

          

 

 

 

 

 
 

“The real voyage of discovery consists not in seeking new landscapes, but in having new eyes.” 
~ Marcel Proust 

 

 

Did  you  know… “Chromatography was developed in the early 1900's when a Russian 
scientist, Mikhail Tsvett, was searching for a way to separate the hidden red and 
yellow pigments from green leaves. Like many students, Tsvett knew that the colored 
pigments were present in green leaves, but remained hidden until the chlorophyll broke 
down in the fall, allowing the leaves' true colors to appear. He crushed green leaves 
into a thick solution, and discovered that when this solution was mixed with a 
certain powder, different colors appeared in specific areas of the powder. The hidden 
colors in the leaves separated to different areas, depending on how easily they were 
absorbed by the powder.  Hence the name, chromatography (Latin roots = ‘color 
record’). 

Because of the tragic events in Russia at the beginning of the 20th century, Tsvett's 
chromatography method went into oblivion and was recollected 10 years after his 
death thanks to German scientist Edgar Lederer and Austrian biochemist Richard Kuhn.”  

   www.chemistrydaily.com  and    www.galileo.phys.virginia.edu 

 
 

4) ...Until they can be 
collected separately at 
the end!  

2) Over the length of the column, 
they will begin to separate... 

A	
  	
  	
  	
  B 

 

1) Starts with substance A and 
B mixed together... 

  

3) More and more... 

A	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  B 

  

A	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  B 

 

Fancier chromatography 



HONORS CHEMISTRY: You Are My Density                  DATE:_____ 

 
Objectives:  SWBAT. . . 
  … define and calculate density values. 

  … explain the difference between intensive and extensive properties. 

 

Density: What is it? 

 ~    

 ~ Density (D) =   

 ~   
 

Intensive property:   

 ex)    
Extensive property:   

 ex)   

 

Can  graphically  determine  density  

Set y=mass and x=volume and graph. 

Plot this data: 

 
 

 

 

 

 

 

Slope =    

 =     

 =    

 =        

Density, like the slope, is a constant!  

  

The mass is directly proportional to the volume.   

-   

What would inversely proportional mean? 

-    

(ex. see-saw)  

Volume (ml) Mass (g) 
21.2 60.5 
10.5 31.0 
5.6 15.2 
4.1 12.9 
2.1 6.1 



 
Now mathematically verify your density value for the data by dividing the average of the masses by the 

average of the volumes: 

 

 

 

Since  density  is  a  constant  

it  can  be  used  to  identify  substances.      

ex)   

 

ex.)  Pure gold has a density of 19.3 g/mL.  Your ring has a volume of 3.0 mL and a mass of 47.9 g. 

Is it pure gold?   

 

Finally denser object sink.  Can be useful in crude comparisons.   

ex)   

  

 
“I am part of all I have met.” ~ Alfred Lord Tennyson 

Did  you  know…  “In the early 1600s, Galileo Galilei created a simple, fairly accurate 
thermometer. The Galileo thermometer consists of a sealed glass tube that is filled 
with water and several floating bubbles. The bubbles are glass spheres filled with a 
colored liquid mixture. This liquid mixture may contain alcohol, or it might simply be 
water with food coloring.  
 Attached to each bubble is a little metal tag that indicates a temperature. A 
number and degree symbol are engraved in the tag. These metal tags are actually 
calibrated counterweights. The weight of each tag is slightly different from the 
others. Since the bubbles are all hand-blown glass, they aren't exactly the same size 
and shape. The bubbles are calibrated by adding a certain amount of fluid to them so 
that they have the exact same density. So, after the weighted tags are attached 
to the bubbles, each differs very slightly in density (the ratio of mass to volume) 
from the other bubbles, and the density of all of them is very close to the density of 
the surrounding water.  
 The basic idea is that as the temperature of the air outside the thermometer 
changes, so does the temperature of the water surrounding the bubbles. As the 
temperature of the water changes, it either expands or contracts, thereby changing 
its density. So, at any given density, some of the bubbles will float and others will 
sink. The lowest bubble that hasn’t sunk to the bottom is closest to the current 
density of the water, hence closest to the approximate current temperature. “ 

        Source- howstuffworks.com 
 
 

Lego more of my misconceptions 



 

HONORS CHEMISTRY: Feel That Energy!                 DATE:_____ 

Objectives:  SWBAT. . . 
  …differentiate between different types of energy. 
  …differentiate between temperature and heat. 
  …differentiate between exothermic and endothermic processes. 

 

Energy:   

Many types of energy and one type can be transformed into other types. 

 ex)   
Law of conservation of energy:     

 ex)   

 

Some  important  energy  equations:  
Potential Energy:      
 ex)     

 Gravitational potential energy = mass x acceleration due to gravity x height  

 Units =    
 

Kinetic Energy:   

 KE =   

 Units =   
 ex)  Cheetah runs 28m/s  and has a mass of 60. kg.  What is its kinetic energy? 

 

 

 

  

 

 

 
Einstein's Equivalence Equation:   

 E =         m =              c =     

 Units =   
 What does equation mean?    

Einstein speaks 



Temperature  vs.  heat 

Temperature:     
 

Heat:    
ex)   

Compare a match and a warm bath.  Which has a higher temperature?    

Which has a bigger heat content?    

 

Exothermic  Changes  VS.  endothermic  Changes  
endothermic :   

 ex)   
 

exothermic:    

 ex)   

 

  
 

 
“The release of atomic energy has not created a new problem. 

It has merely made more urgent the necessity of solving an existing one.” 
~ Albert Einstein 

  

Old school 

Newer school 



 

HONORS CHEMISTRY: Why Does Hot Apple Pie Stay so HOT?       DATE:_____ 

 
Objectives:  SWBAT. . . 
 …define and calculate variables related to specific heat. 

 …define and convert between calories, joules and Calories. 

 
Not all things heat at the same rate. 

Specific  HeaT: (A.k.a. specific heat capacity) Symbol= s or cp 

Definition:    
- Units =     

-      
- An intensive property!   ex) liquid water’s cp =   

- Different states of matter of the same substance can have different specific heat values. 

 

Equation: Change in heat (Q) =   

- Units =    

- Careful: When determining a change, the value is always final condition – initial condition! 

ex) How much energy is released when a cup of 200.g (~ 7 ounces) of hot tea at 65°C cools down 

to your body temp (37°C)?    

 

 

 

 

 

 

How much gold (cp = 0.13 J/g⋅°C) needs to cool down so that both the temperature change and 

energy released remains the same? 

 

Specific heat vs. heat capacity 

(he reverses Q, so be careful) 



Calories:  A specialized energy unit =  

 

- Note:  The calories in food are actually dietary Calories =   

- Can set-up factor label conversions:  

Ex) A candy bar has 200. Calories.  How many calories is that?  How many joules? 

 

 

 

 

 

Calorimeter:     

- Some are used to determine the specific heat of an unknown substance.  

- Some (called bomb calorimeters) measure the energy content of material (often food) by combusting it. 

- How can we do that? Look at specific heat equation. 

 -    

 -    

 -     

 -   

 

 

  
I merely took the energy it takes to pout and wrote some blues.   ~ Duke Ellington 

 

Did   you   know…   ““Calories are strictly neutral. Meaning: from an energy viewpoint it 
doesn't matter whether you eat a healthy 500 calorie meal (eg. meat, potatoes and 
vegetables) or two 250-calorie candy bars. Both offer 500 calories worth of energy.  But 
energy/calories alone will not keep you healthy - the calories you eat must contain sufficient 
nutrition to maintain your organs and tissue in good health, otherwise your well-being and 
energy levels will suffer. 

No one food (or food group) contains more than a small percentage of the necessary 
nutrition to sustain good health. Calories from good fats (or good carbs) may contain 
nutrition, but not enough. To be sure of getting adequate nutrition you need to take 
your calories from a wide variety of different foods. For this reason, fat-free or 
carb-free diets are unhealthy and dangerous to health. Even very-low-fat or very-
low-carb diets are a health risk.  

We tend to associate calories with food, but anything containing energy contains calories. For 
example, a gallon (about 4 liters) of gasoline contains about 31,000,000 calories!” 

www.calorie-counter.net 
 
 

calorimetry 

Calories animated 



Honors Chemistry         Mathematics review sheet II 
 
Metric conversions (show all work!) 
 
1)  2.0x102 kl to ? Ml  2) .001 mm to ? in  3)  200.1 lbs to ? kg 
 
 
 
 
 
 
units 
Determine the final unit. 
 
1)  cm + cm = ?    2)  cm - cm = ?       3)   cm / cm = ?              4) cm x cm = ? 
 
 
5)  g x g x g / (g2 x kl) = ?     6)  (ml – ml)/ml x % = ?  
 
 
7)  mol x cm x g2 / mol x cm4   8)  nl + ml = ? 
 
 
 
Calculations 
Perform the following calculations, using the proper number of significant figures.  Watch units! 
 
1)  200 cm + 12.1 cm - 98.75 cm   2)   True value         = 13.510 g 
        Observed value    = 12.999 g 
            (Determine absolute and percent error) 
 
 
 
 
 
 
3) 14.0 ml, 14.05 ml, 12.02 ml, 13.50 ml  4)  2,000,000 hm / 2000 people 
 (Determine average) 
 
 
 
 
 
And once again. . . 
Count and write down the number of significant figures next to each number on this sheet. 

 
“If you haven't found something strange during the day, it hasn't been much of a day.” 

~ John A. Wheeler 



Honors chemistry Introduction to Chromatography Experiment 
 
BACKGROUND:  
In chemistry one of the most important skills you need is the ability to separate different unknowns.  One 
way of doing this is chromatography.  This method exploits the differences in chemicals to physically 
separate them by using some type of mobile and stationary mediums.   
 
Different compounds will act differently in different mobile and stationary phases.  In this experiment 
you will use two different mobile phases, ethanol and water, to separate the dyes in eight markers to 
determine their make-up.  The physical property we are measuring is called the Retention Factor.  You 
will then try to match up and unknown writing sample with one of your standards. 
 
PROCEDURE: 
1.  Pour approximately 1.5 milliliters of water into a large test tube. 
 
2.  Cut four strips of chromatography paper a little longer than the 
length of the test tube. 
 
3.  Measure 2.00 cm up from the bottom and draw a line across in 
pencil.  This is the starting line. 
 
4.  Cut the paper in half lengthwise.  Label the marker number and 
solvent used at top of paper in pencil. 
 
5.  Put a small dot from the unknown pen in the middle of the 
starting line.  Be sure to mark which pen you used. 
 
6.  Repeat steps 3-5 with the three other markers.  Place all strips in 
the tubes.  Let solvent run at least half way up strip, but not much 
more than 3/4 of the way up.  Pull out strips, mark edge of how far 
the solvent has gone with a pencil.  This is called the solvent front.  
Allow to dry. 
 
7.  Repeat steps 1-6 now using ethanol instead of water. 
 
8.  Repeat steps 1-8 with the unknown strip.   
 
RESULTS and CALCULATIONS: 
Paste chromatographic strips into your experimental write-up.  Measure how far eye dye and the solvent 
front has moved from the starting point.  Calculate an Rf (retention factor) value for each color: 
 
Rf = Distance component (dye) moved from starting point 
         Distance solvent has moved (a.k.a. the solvent front) 
 
Example:   Solvent front moved 9.00 cm 
  Component A moved 6.00 cm 
  Component B moved 3.00 cm 
A's Rf = 6.00 cm  = .667  B's Rf = 3.00 cm  =  .333 
  9.00 cm      9.00 cm 
 
Notes:   
- Measure the most intense part of each color as distance moved. 
- Rf is a unitless measurement since both distance units cancel out. 
 

Paper strip 

Test tube 

Starting point  
(Note dot positions)  

Water or Ethanol 

Solvent front 

Starting 
Point 

A 

B 

6.00 cm 

9.00 cm 

3.00 cm 

0.00 cm 



 
QUESTIONS: 
1.  Which is a provable statement:  Permanent markers are/are not permanent.  Explain. 
 
2.  Research chromatography.  Decide which type of chromatography this experiment would fall under.  
Explain.  Summarize (don’t plagiarize) in a couple of sentences at least 2 other types of chromatography. 
 

CHROMATOGRAPHY RESULTS  (Copy in Lab Notebook) 

MARKER 
# 

Distance 
color(s) 

moved in 
water 

Solvent 
front 

distance in 
water 

Rf values 
for 

components 
in water 

Distance 
color(s) 

moved in 
ethanol 

Solvent 
front 

distance in 
ethanol 

Rf values 
for 

components 
in ethanol 

 
 
 

example 

Red 
1.00 cm 

 
Blue  

5.00 cm 
 

Yellow 
10.00 cm 

 
 
 

10.00 cm 

Red 
.100 

 
Blue  
.500 

 
Yellow 
1.000 

 
Red 

2.00 cm 
 

Yellow 
6.00 cm 

 
 
 

8.00 cm 

 
Red 
.250 

 
Yellow 

.750 

       
       
       
       
 

Unknown #       
“Good questions outrank easy answers.” ~  Paul A. Samuelson 



 HONORS CHEMISTRY                SPECIFIC HEAT EXPERIMENT 

 
INTRODUCTION: 
 Things heat up at different rates.  It takes much longer to heat up the water than it does the metal 
stove it sits upon.  The rate at which something heats or cools is a substances specific heat capacity (a.k.a. 
specific heat).  This intensive property can be used to help identify substances. 
 You will determine the change in heat content of metal samples.  You will use a simplified 
calorimeter; a device that uses changes in temperature of a given amount of water to determine energy 
changes.  From this you can determine the heat capacity of the metals and, hopefully, their identities. 
 
MATERIALS: 
Goggles   Styrofoam cups   2 250-400 ml beakers 
hot plate   metal samples   plastic baggies for small samples 
balance    stirring rod   thermometer 
crucible tongs   forceps    
 
PROCEDURE: 
1.  Start warming up about 200 ml of water in a beaker. 
2.  Determine the mass of one sample of unknown metal (may be more than one piece if small). 
3.  Record good qualitative observations about your metal sample. 
4.  When water is boiling, carefully add the sample to water.  Allow to heat for at least five minutes.  

Record the temperature of boiling water. 
5.  Nestle Styrofoam cup inside 400 ml beaker.  Place enough room temperature water in the calorimeter 

to submerge the sample.  Be sure to determine the exact mass of water added.  Take the temperature of 
water and leave thermometer in the calorimeter for the next step. 

6.  Carefully remove sample from hot water and quickly place into calorimeter (try to shake off any 
excess water clinging to sample so that it does not affect calorimeter water).  Cover and gently stir 
while observing temperature.  Record the maximum temperature change. 

7. Empty calorimeter.  Dry and return sample. 
8. Repeat steps 2-6 with second sample of the same unknown metal. 
9. Obtain a second type of unknown metal.  Repeat steps 2-8. 
 
               Metal #1:       Metal #1:   Metal #2:      Metal #2: 
    (Use as a guide for the data table you’ll create in your lab notebook)      sample 1       sample 2           sample 1      sample 2 

 Mass of metal sample 
 

    

 Mass of calorimeter water 
 

    

 Temperature of boiling water 
(= Initial temperature of metal) 

    

 Initial temperature of calorimeter water 
 

    

 Final temperature of calorimeter water 
(= Final temperature of metal) 

    

 Calc #1: Change in calorimeter water temperature 
 

    

 Calc #2: Heat absorbed by calorimeter water 
 

    

 Calc #3: Change in metal sample temperature 
 

    

 Calc #4: Heat capacity of sample 
 

    



 
CALCULATIONS: 
1.)  Determine the change in temperature of the water in the calorimeter. 
 
2.)  Determine the heat absorbed (in J) by the water in the calorimeter in warming to the final 

temperature, given the specific heat of water is 4.184 J/(gºC).   
 
3.)  Determine temperature change of the metal sample after cooling. 
 
4.)  Given the mass of the sample, the change in temperature of the sample and the energy gained 

by the water (hence lost by the sample), determine the specific heat of the metal.  
 
5)  Find the average specific heat of each of your two different metal samples.   
 
 
QUESTIONS: 
1.)  The Law of Dulong and Petit states that the atomic mass of an element multiplied by its 

specific heat value is approximately 26 J.  Use this law to determine the approximate atomic 
mass of your unknown, then (using the periodic table) predict what metal it might be.  
Compare to the value you found in your discussion investigation. 

 
2.)  What scientific law accounts for the assumption that the heat gained by the water in the 

calorimeter is equal to the heat lost by the metal sample?  
 
3.)  Why do we want to keep the water in our calorimeters isolated from the environment? 
 
4.)  Would doubling the amount of metal sample change the energy absorbed in the calorimeter?  

Would it change the metal's specific heat? 
 
5.)  Medieval castle defenders would often pour 

boiling oil (specific heat ~ 2  J/(gºC)) down 
on invading forces.  Name three reasons why 
oil would be superior to water.  Do so by 
comparing physical properties. 

 
 
 
ANALYSIS:   As normal.  Use the internet to 
look of specific heats of metals.  Try to 
determine the identity of your unknown.  Use 
your qualitative observations to help.   
 
BIG HINT: You’ve measured another intensive 
property in a prior experiment that could help. 
 

 
 

"War is sweet to those who 
have not experienced it."  

~ Erasmus 



HONORS CHEMISTRY   Introduction to Density Experiment 

 
BACKGROUND: 
In science, an important skill is the ability to differentiate between different unknowns.  One useful way 
of doing this is to use physical properties, since the properties and characteristics of pure substances are 
often as unique as a fingerprint.  One such property is density.  As you now know, density is an intensive 
property- it is independent of the amount of substance present.   
 
Density(g/ml) can be calculated by simply dividing the mass(g) of a substance by the volume(ml).  If 
several different measurements are taken, then the mass values can be plotted against volume values.  The 
points can be connected with a best-fit line where the mass is directly proportional to the volume.  The 
slope of this line is the density.   
 
Density is used in crime scene investigations to match glass fragments to a potential source.  In this 
scenario, there was a smash-n-grab robbery at a local jewelry store.  A suspect was arrested with glass 
fragments in his pockets.  You will determine if the density of glass fragments matches the glass from the 
store displays.    
 
MATERIALS: 
 100mL or 200mL beakers 10, 50, 100ml graduated cylinders eyedroppers 
 four-beam balances/electric balances thermometers  glass samples  forceps 
 
PROCEDURE: 
I.   Determining the Density of Water 

1.  Measure the mass of a 100 ml or a 250 ml beaker to the nearest 0.001g on the four-beam balance.  
Record on your data sheet. 

2.  Use a balance and add exactly 50.000g (not ml) of water to the beaker.  Start with 45 ml and add 
drop-wise until you reach 50.000g of water. 

3.  Pour the 50.000g of water into a 50 or 100 ml graduated cylinder.  Read the bottom of the 
meniscus and record the volume with the proper number of significant figure. 

4.  Use a thermometer to determine the temperature of the water.  Record this value. 
 
II.  Identification of a Glass Sample though Density – Crime Scene Investigation 
NOTE: Do not handle any glass fragments with your hands; use the forceps.  Not only could you cut 
yourself, but we are simulating a crime investigation here!  Do not corrupt the evidence!  Watch sig figs! 
 

1.  Obtain approximately 20 grams worth of glass fragments.  Check to make sure they will fit in your 
100 ml graduated cylinder.  Make sure they are dry. Measure their combined mass.  Make any 
qualitative observations you want.   

2.  Fill the 100 ml about one-half full with tap water.  Read and record the volume to the proper 
number of significant figures. 

3.  Slowly and carefully immerse entire sample in the cylinder and record the new volume. 
4.  Empty the water into the sink, but retain, dry, and return the glass to the supply.   
5.  Repeat steps 1 - 4 with a second sample of glass.  Make sure it has a noticeably different mass. 
6.  From other groups, find the data for eight other mass/volume samples.  Record this in your table. 
7.  See your instructor for your evidence bag.  Record the evidence letter and then determine its 

density.   Be sure that you return the evidence to the instructor! 
 
THINGS THAT SHOULD BE IN YOUR CALCULATION SECTION: 
1.  Use the data collected in Part A to calculate the density of water.  Use some information source to 

determine the true density of water at the measured temperature.  Calculate your percent error. 
 
2.  Calculate the density for each of your stock samples in part B.  Use both methods.  (i.e. average up the 

mass/volume calculations and then also determine it using a graph) 
 
3.  Determine the density of the evidence sample.   



 
Remember to show one example of each type of calculation you do that is more complex than simple 
addition or subtraction (this includes error calculations). 
 
THINGS THAT SHOULD BE IN YOUR ANALYSIS: 
 - how your answers compare with what should be expected (for both parts I and II) 
 - compare/contrast the two different methods (and answers) you used in part II to find density 
 - determine if the evidence sample could be from the same source as the stock sample 
 
QUESTIONS:  
Be sure to write out the questions in your write up before answering them. 
 
1.  You have nothing but a series of liquids of different, known densities.  How could you use these to 

determine the approximate densities of unknown solids?  (NOTE: this technique is also used in 
forensic investigations). 

 
2.  CSI: Ancient Sicily: How did Archimedes use density to determine if a crown was pure gold? 
 
3.  If the density of the evidence glass is similar to the density of the stock sample; does that prove they 

are from the same source?  If so, why?  If not, then what good is it? 
 

  Did you know…  
 “Forensic scientists, sometimes called crime laboratory analysts, provide 
scientific information and expert opinions to judges, juries, and lawyers. 
Most work in laboratories. Some visit crime scenes while others work in 
morgues, hospitals, police departments, or universities. 

You must be ready to keep precise records, serve as an expert witness in 
court, attend graduate school to qualify for specialties and keep up with 
the latest advances.  It helps to be someone who loves science and wants 
to fight for justice. You'll need determination to discover the truth- no 
matter whom it hurts or helps. You'll be happiest in this career if you're 
good with details and like projects requiring a careful, step-by-step 
approach. 

If you are interested in a career in forensic science then make the most of 
your math and science courses. Develop your public speaking skills by 
joining the debate team or the drama club (you’ll need them in the 

courtroom).  Practice taking organized notes during class lectures.  Scan 
newspapers to learn about legal cases requiring input from forensic 
scientists.  Do your best on English papers and lab reports in science (you’ll 
need strong writing skills to draft reports throughout your career).  Read 
science magazines to stay on top of new discoveries.”  (www.collegeboard.com) 

 
“The beginning of knowledge is the discovery of something we do not understand.” 

~ Frank Herbert (1920 - 1986) 



HONORS CHEMISTRY         Density experiment data sheet  
 

(Use this as a guide.  All data should be in lab notebook!) 
indicate what equipment you used so sig figs can be verified. 

 
Part A            Mass of beaker: _________  

            + Mass of water:     50.000g  

                = _________ (set balance to this)  

           Volume of 50.000g of water: _________  

 Calculations:      Density of water (calculate): _________  @ ________°C 

        True value (researched): _________ 

        Absolute error: __________ Percent error: ___________ 

 

Part B 

Mass and Volume of Stock Glass Sample 

mass of 
sample (g) 

initial volume of 
cylinder (mL) 

final volume of 
cylinder (mL) 

volume of 
sample (mL) 

density of 
sample (g/mL) 

     

     

     

     

     

     

     

     

     

     

   Calculations:        Average density value (calculate): __________  

            Density value obtained from slope: __________ 

 

How do you want to set up the data table for the evidence sample?  You decide… 

Evidence Letter:_______ 



Honors Chemistry    Calorimetry Challenge 
 

In this challenge, you’ll have to set up a basic bomb calorimeter to 
determine the calorie content of three different types of food. Part of 
the challenge will be designing and bringing in your own calorimeter.   
 
When you determined the specific heat of unknown metals, determined 
Cp by adding hot metal to the water.  Here, you’ll heat up the water 
externally to determine the energy in the food by assuming any heat 
gained by the water was lost by the burning food.   
 
A simple calorimeter can be a pop can with water on small iron ring with 
a thermometer suspended in known amount of water.  A Paper-clip stand 
can be designed to hold food items.  You may want to try and build a 
better set-up.  Use only tin cans or pop cans.  Watch the sharp edges! 
 
It is recommended that you run multiple samples to get help determine 
precision of data.  You will be ranked based on combined percent error.  
Answer must be in food calories and (in addition to keeping good notes 
in your lab notebook) you must turn in a loose-leaf copy of your 
calculations with your answers. 
 

 

“If more of us valued food and cheer and song above hoarded gold, it would be a merrier world.” 
~ J. R. R. Tolkien 
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“If more of us valued food and cheer and song above hoarded gold, it would be a merrier world.” 
~ J. R. R. Tolkien 

The most basic set-up… 

The most basic set-up… 



 
 
Honors chemistry        Separation Challenge 
 

BACKGROUND:  We have talked about separating mixtures by exploiting physical properties that vary 
between the constituents.  In this experiment you will use any of the separation techniques we have talked 
about in class to separate out the three components of your unknown (water, salt, and sand). 
 
There is no experimental write-up for this laboratory activity.  You will be graded completely on the 
accuracy of your results (as always, lab protocol points can be lost for improper lab behavior!).  When 
you have determined the mass of each of your three components, write your answers on a note-card or a 
piece of paper (along with your unknown number) and turn them in to Mr. Anticole.  Graded on a 
relative scale of 15 points. 
 

Note: Mistakes on units or significant figures will result in a penalty! 
 
PROCEDURE:  Look over the included separation directions.  You will get only one unknown, so 
make sure you have worked out your plan before you start experimenting.  Feel free to practice.  Even 
though there is no official write-up, you are expected to take good notes in your laboratory notebook.  
You must turn in your answers by the end of the double period!  GOOD LUCK! 
 

“Have no fear of perfection - you'll never reach it.” ~ Salvador Dali 
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1. EvnponnrrNg - boiling off the more volatile liguid (one with the lower boiling point), or

ollowing it to slowty evoporate off itself over night

t/sed when: The mixture contoins 2 liguids ond you only need to keep the less volotile

one, ot the mixture contoins o solid dissolved in o liquid ond you only need to keep the

solid.
StePs:
o. place the solution in on evaporating dish (should be no more thon * full).

b. Set theevoporoting dish on o smoll iron ring sttoched to o ring stond.

c. Using o Bunsen Burner, heot the dish GENTLY (small, blue f lqme) until the liquid is

comtletely evaporoted. Do not heot TOO MUCH or you moy destroy the solid (it

will turn brown).

d. Turn off the burner ond ollow the dish to cool before removing or weighing it. (If
you ploce o hot item on the bolonce it will destroy the internol mechonism ond f
will noi be haPPY with You.)

Example: Seo woter



?, Frurenrxg - seporotion by porticle size.

Used when: The mixture contoins a solid ond o liquid-

Steps:
o. Obtoin filter poper, o funnel, a ring stond, on iron ring, o 150mL beoker, ond a

stirring rod.

b. Fold o piece of f ilter PaPer in holf , then in holf agoin, os shown below.

c. Open the folded PoPer to moke a pointed cuP, os shown.

Sef put the apparatus below. Put the filter poper in the glass funnel; moisten it
with o small omount of distilled water from your wosh bottle. Press the moistened

filter poper ogoinst the funnel to seol il. 5ee below'

d.

ht-tlr
ldri
afl-r*r
*

O.f.bdlet!
.- *..iLd

l-D
r-lHw

dC
trk
SF

Place o 15OmL be.aker below the funnel. Note thot the end of the funnel is inside

thebeaker ond TOUCHING the side of the beoker.

Pour the heterogeneous mixture into the funnel by letting if drip down the
stirring rod. lAoke sure the liquid level never exceeds the end of the filter poper.

The liquid thot posses through the filter PaPe? is colled the filtrote.

f.

Example: Orangejuice with pulp
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