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Environmental Science, Level 2


Name: ________________________________________
RADIOACTIVITY LAB-1
INTRODUCTION

In this lab, you will be measuring the amount of radioactivity produced by an isotope (form) of Cobalt.  You will then determine how two different factors affect the amount of radiation received from this source (the Cobalt).  Your group will choose one of the following problems to investigate:

1. How does distance from the radiation source (Cobalt) affect the amount of radiation received?

2. Which shielding material blocks radiation from Cobalt most effectively?

PART ONE: How Distance from the Source Affects Radiation

PRE-LAB
1. What is radiation?  (2 pts) ________________________________________________________________________________________________________________________________________________________________________
2. What will be your independent variable in this investigation? _______________________________(1 pt)
3. What will be your dependent variable?_________________________________________________(1 pt)
4. What is your hypothesis?  (Write this as an if…then…because… statement) (3 pts)
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
5. What will you use as your control trial? ________________________________________________(1 pt)
6. Name at least 2 factors you will need to keep constant among all your trials.
1. __________________________________________________________  (1 pt)
2. __________________________________________________________  (1 pt)
       7. After reading the Radiation Monitor directions  and Procedure Guidelines below write a draft of a the procedure you will follow. Bring this to class next time. This must be done before coming to class!!!!
MATERIALS:

Handheld radiation monitors 
Meterstick or metric system ruler

Radioactive cobalt sample in a clip

Paper and pencil

General Radiation Monitor Use directions:

1. Sign out one of the radiation monitors.

2. Be sure the upper left battery button is set all the way to the left (‘x1’).

3. Turn the bottom right button to audio.

4. Holding the bottom of the monitor, point the detector at various objects around the room, noting the amount of radiation being produced.  You will be reading the upper numbers in CPM (counts per minute).

PROCEDURE guidelines:                (5 pts)
On a separate sheet of paper, write a procedure (in pencil), using numbered steps, which you will follow to answer the first problem question above.  Write your procedure on a separate sheet of paper.  Keep in mind the following:

1. As nearly everything emits some radiation, you need to take a reading of the background radiation in your lab area at each specified distance.
2. You must choose 5 different distances to test.

3. Your piece of Cobalt should be placed on the table, keeping it in the clip.

4. Be sure you point the screen on the detector directly at the Cobalt and allow it to detect radiation for 15 seconds during each trial.

5.  When finished, I must approve your procedure before you can proceed.  Each partner will need a copy of the approved procedure.
Use the following table to record your data as you complete your lab investigation.  (5 pts)
THE EFFECT OF DISTANCE ON RADIATION
	DISTANCE  (cm)
	RADIATION IN CPM
	BACKGROUND RADIATION

(only need to test & record once)
	NET RADIOACTIVITY

(radiation - background)
           (CPM)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


POST-LAB

1. Each lab partner must construct an appropriate GRAPH of the net radioactivity at each distance. (7 pts)
2. State a valid conclusion regarding the effect of distance on radiation. Include support. (4  pts)
____________________________________________________________________________________________________________________________________________________________________________________

___________________________________________________________________________________________________________________________________________________________________________________​
Environmental Science, Level 2


Name: ________________________________________

RADIOACTIVITY LAB-2
INTRODUCTION

In this lab, you will be measuring the amount of radioactivity produced by an isotope (form) of Cobalt.  You will then determine how two different factors affect the amount of radiation received from this source (the Cobalt).  Your group will choose one of the following problems to investigate:

1. How does distance from the radiation source (Cobalt) affect the amount of radiation received?

2. Which shielding material blocks radiation from Cobalt most effectively?

PART TWO: COMPARING THE EFFECTIVENESS OF DIFFERENT SHIELDING MATERIALS
MATERIALS:
Radiation monitor





Piece of Cobalt

Meter stick or ruler with metric measurements

Shielding materials: lead, copper, aluminum

PRE-LAB
1. What is radiation?  (2 pts) ________________________________________________________________________________________________________________________________________________________________________

2. What will be your independent variable in this investigation? _______________________________(1 pt)
3. What will be your dependent variable?_________________________________________________(1 pt)
4. What is your hypothesis?  (Write this as an if…then…because… statement) (3 pts)
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

5. What will you use as your control trial? ________________________________________________(1 pt)
6. Name at least 2 factors you will need to keep constant among all your trials.

1. __________________________________________________________  (1 pt)
2. __________________________________________________________  (1 pt)
 7. After reading the Radiation Monitor directions  and Procedure Guidelines below write a draft of a the procedure you will follow. Bring this to class next time. This must be done before coming to class!!!!
MATERIALS:

Handheld radiation monitors 



Shielding materials

Meterstick or metric system ruler


Radioactive cobalt sample in a clip

General Radiation Monitor Use directions:

1. Sign out one of the radiation monitors.

2. Be sure the upper left battery button is set all the way to the left (‘x1’).

3. Turn the bottom right button to audio.

4. Holding the bottom of the monitor, point the detector at various objects around the room, noting the amount of radiation being produced.  You will be reading the upper numbers in CPM (counts per minute).

PROCEDURE guidelines:   (5 pts)

On a separate sheet of paper, write a procedure (in pencil), using numbered steps, which you will follow to answer the first problem question above.  Write your procedure on a separate sheet of paper.  Keep in mind the following:

1. As nearly everything emits some radiation, you need to take a reading of the background radiation in your lab area with each of the shielding materials in place.

2. You must test at least the 3 different types of metal as shielding materials.

3. Your piece of Cobalt should be placed on the table, keeping it in the clip.

4. Be sure you point the screen on the detector directly at the Cobalt and allow it to detect radiation for 15 seconds during each trial.

5.  When finished, I must approve your procedure before you can proceed.  Each partner will need a copy of the approved procedure.

Use the following table to record your data as you complete your lab investigation.  (5 pts)
COMPARING THE EFFECTIVENESS OF DIFFERENT MATERIALS FOR SHIELDING RADIATION

	SHIELDING MATERIAL
	RADIATION (CPM)
	BACKGROUND RADIATION 

. ( need to test for each shield)
(CPM)
	NET RADIOACTIVITY

(radiation – background) 

(CPM)
	OBSERVATIONS

	LEAD
	
	
	
	

	COPPER
	
	
	
	

	ALUMINUM
	
	
	
	


POST-LAB
1. Each lab partner must construct an appropriate graph of the net radioactivity for each shielding material. (7 pts)
2. State a valid conclusion regarding the effect of the different shielding materials on radiation. Include support. (4  pts)
____________________________________________________________________________________________________________________________________________________________________________________

___________________________________________________________________________________________________________________________________________________________________________________
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