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My Notes:

Background

Lesson 3
Powder Power
Solutions or Suspensions

Dear Forensic Scientists,

Today I am seeking your help in analyzing the white powder that was scattered on 
a small area of the floor behind the classroom door. This type of evidence is called 
trace evidence because it is such a small amount.  From my science background, I 
knew that a toxicologist would be needed to identify the substance. 

 A toxicologist is a particular kind of chemist who specializes in testing substances 
that people come in contact with, including body fluids, such as saliva, and organs 
from the body, such as lungs, for drugs, alcohol, or poison. These test results could 
lead to valuable information in a case. 

An entire group of people called toxicologists work for the FBI.   Like chemists, 
they sometimes make important criminal discoveries by mixing things together and 
studying the reaction, or change.  Think of it like making lemonade with a powdered 
mix. When you add the powder to the water, does the powder mix completely or 
float on top?  When you stir the solution, does it dissolve completely and create a 
different liquid? Of course it does. You have just made lemonade.

On that Monday after school, I know that four of my students had club meetings. 
These students  are: 

#1______________________________________________________(male); 

#2____________________________________________________(female); 

#3______________________________________________________(male); 

#4________________________________________________(sister of #2).

Each of these students participated in a different club and had different activities 
that exposed them to different 
substances as part of these activities. 
I’ve included all the material they came in 
contact with for you to test.  

I can’t wait to find out your results, 
dear toxicologists, and if any match the 
evidence found at the scene of the crime!

Mr. Mugg
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Lesson 3

Directions:  One student per group should obtain a sample, beginning with plaster of Paris.   
Enter observations on the Data Table on the following page.

Row #1:  Senses  

• Using a wooden splint, scoop out small amount of powder and put on dark paper.

• What color is it?  How does it feel?  Gritty, smooth, grainy?

Row #2:  Magnifier

• Record if translucent or opaque.

• Record if crystal or powder.

Row #3:  Water Test

• Using a wooden splint, transfer 1/2 of powder to an empty cup.

• Add water from dropper bottle and stir.

• Continue to add water and stir until powder dissolves. Powder may or may not dissolve.

• Record if solution or suspension.

Row #4:  Vinegar Test

• Add vinegar from dropper bottle.

• Record if reaction or no reaction.

Cleaning up

• Put 2 cups, wooden splint, and used wipes on foam plate and empty into trash. Keep the 
plate.

• Return to work station.

• Wipe off foam plate!

Obtain next sample and repeat testing for 3 remaining powders. (Do not test powder labeled 
“evidence” until instructed by your teacher.)

• Finish with cleaning up.

Activity 1: Observing Properties of 
Powders and Crystals
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Lesson 3

Name:

Suspect #1 Suspect #2 Suspects 
#3 & #4

Suspects 
#3 & #4 Evidence

Sample: Plaster of 
Paris

Powdered 
Sugar Baking Soda Salt

Senses
color

texture

Hand Lens
translucent: 

allows light through
opaque:

can’t see light 
through

crystal:
colorless & see-
through

powder

Water Test
solution:

completely dissolves 
to form a liquid

suspension:
does not completely 
dissolve;  stays 
separated

Vinegar Test
reaction:
change occurs

no reaction:
nothing happens

Activity 1: Data Table

Circle the powder you believe matches the evidence: 

 Plaster of Paris Powdered Sugar Baking Soda Salt
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Lesson 3

Directions:
1. Write suspect names in the correct boxes.  
2. Place an X in the box for each suspect who matches the evidence. 

Activity 2: Evidence Summary: Powder Evidence

Name:

Suspect #1 Suspect #2 Suspect #3 Suspect #4

Evidence
Matches
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Lesson 3

Dear Forensic Scientists,

At the start of the school year, I always ask my students to write a letter to me about 
themselves—their interests, activities, hopes about fourth grade, and dreams about the 
future.  I keep these letters because they help me get to know my students better, and 
they come in handy when I plan lessons and activities. Enclosed are the letters written by 
the four suspects in this mystery. I’m sharing them with you now because, as important 
evidence, they shed light on whether any of these students may have been involved in the 
missing money. Specifically, were any of these students exposed to the powder substance 
you identified today? 

Good luck! I look forward to learning about your discoveries!

Mr. Mugg 

P.S. Please keep your copy of these letters. They contain a lot of information that is likely 
to prove  useful as we move forward in our investigation.

Activity 3: Letters from the Suspects
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Lesson 3

Dear Mr. Mugg,

I’m glad you want to learn more about me because I’m 
interesting! My best friend is Willard, a fifth grader, and my 
second best friend is Tammy, my Golden Retriever. We do 
everything together, including geocaching, so I’m really excited 
about our field trip.

I play basketball and like to ride my bike. I also make up 
games for my friends in the neighborhood, like treasure hunts 
and my own special version of capture the flag. I like solving 
puzzles, and making up puzzles too. I’m in the model building 
club at school.

School is O.K. If I had to choose a favorite subject, I guess it 
would be science or history. I like to build things, and I like to 
imagine what it would be like to live in the world a long, long 
time ago, when people had to grow their own food and hunt.

My dreams about the future are not very clear. Sometimes 
I think I would like to run my own bike shop. Other times I 
think I could be an explorer. 

I hope we have a good year.

Suspect #1

Name: ________________________________________________________________
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Lesson 3

Dear Mr. Mugg,

You will get to know me really quickly, so I don’t 
need to write much about myself. My friends say I 
talk a lot. They still like me, though, because I come 
up with the best ideas for things to do. We have a 
secret club and meet in a very cool treehouse. No 
one knows where it is or what we do because we 
send coded messages to each other. At school, I’m in 
the cooking club. Today we are making chocolate 
crackles with powdered sugar on top.

I either ride my bike or walk to school every day 
with my friends. Sometimes Alicia brings her puppy, 
Merry-go-Round, with us. (We call her “Mary” for 
short.) On cold days, Mary wears a little black 
sweater. She’s the cutest!

My parents say I will be a lawyer or a CEO someday 
because “I like to tell people what to do.” Especially 
my sister! That’s not always true, but a CEO is the 
president of a big company. I would like that. 

I can’t wait to go on the field trip and find 
treasures. What kinds of treasures will we find, Mr. 
Mugg? Can you tell us?

Suspect #2

Name: ________________________________________________________________
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Lesson 3

Dear Mr. Mugg,

I really hope we have a good year because third grade was 
not so great for me. 

I did not do well in math, and my parents made me go to 
tutoring. Actually, my parents make me do lots of things, 
like ride my bike to school, wear stupid black sweaters, 
and take cooking lessons. In fact, they made me join the 
cooking club at school. (It’s actually kind of fun, but please 
don’t tell my parents this.)

My favorite subject is recess (just kidding). I also like art 
and music, reading and doing crossword puzzles. My 
parents don’t let me go many places, so I’m really looking 
forward to our geocaching field trip. Kids from your class 
last year talk about it all the time. 

I like to dream about the future a lot. I plan to live in a 
big city and have lots of friends and do lots of fun stuff—
like traveling to new places. My parents probably won’t see 
me much. 

My hopes for fourth grade are that I will not need a math 
tutor and I will make more friends.

Suspect #3

Name: ________________________________________________________________
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Lesson 3

Dear Mr. Mugg,

I have one sister, two best friends, and one goldfish named 

Sammy. My sister is bossy, so I spend most of my time with 

Abigail and Maris. We like to look at fashion magazines and 

design new outfits for ourselves. I’m making a jacket in my 

sewing club from a photograph I found in a magazine! I’m 

also in the cooking club because my parents made me and my 

sister go. It’s O.K. I like to be busy. 

Abigail and Maris and I are already planning what we’ll wear 

on our class field trip. Do you think the weather will be warm 

or cold? I’m hoping we get to see the tiny blue eggs in the nest 

that your students saw last year. 

My favorite subjects in school are math and art. I know these 

don’t go together, but it’s true that I feel at my best in both of 

these subjects. 

I have many dreams for the future. Maybe I will be a famous 

clothing designer with my own label someday. That would be a 

dream come true!

Suspect #4

Name: ________________________________________________________________




