Unit 4, Lesson 8:  Reaction Rate Lab         Name

Lesson Objectives:
· Demonstrate the effects of changing temperature and particle size on a chemical reaction
· Develop reasonable conclusions in an investigation about reaction rate and generate explanations for the observed results

PRE LAB
Reaction rate = change in concentration of the reactant divided by the change in time
Reaction rate = 
c = concentration
t = time
delta = change in

Shorter times produce higher reaction rates.

Factors that affect reaction rate: 
1. Temperature
2. Particle Size
3. Time
4. Volume

What are the two ways we are changing the experiment? 
1. Temperature
2. Particle Size

In this experiment, you will change the temperature and particle size of an antacid tablet and observe how these changes affect the reaction.  Write a scientific question that you will answer by doing this experiment:


QUESTION:
 ______________________________________________________________________________

What are the independent variables?
 The independent variables are temperature and particle size.

What is the dependent variable? 
The dependent variable is reaction rate.


Write a hypothesis for each variable we are testing in this experiment.  
HYPOTHESIS:

1.  For temperature:


2. For particle size:


Lab Procedure:  See STUDENT GUIDE


DATA

Reaction Rate:  Use the following equation to calculate the reaction rate for this experiment


Reaction rate = 
	
Please use your calculator to calculate the reaction rate for each trial


Table A:  Variation of temperature
	
	Measured Reaction Temperature (C)
	Mass of Tablet 
(mg)
	Volume of Water 
(L)
	Reaction Time
(s)
	Reaction Rate*
(mg/L/sec)

	≈ 20°C
	24
	1,000
	0.2
	31.2
	

	≈ 40C
	40
	1,000
	0.2
	26.3
	

	≈ 65C
	65
	1,000
	0.2
	14.2
	

	≈ 5°C
	3
	1,000
	0.2
	138.5
	












Table B:  Variation of particle size (all at room temperature)
	
	Relative Particle Size (Small, Medium, Large)
	Mass of Tablet 
(mg)
	Volume of Water 
(L)
	Reaction Time
(s)
	Reaction Rate*
(mg/L/sec)

	Full 
Tablet
	Large
	1,000
	0.2
	34.5
	

	Broken Tablet
	Medium
	1,000
	0.2
	28.9
	

	Crushed Tablet
	Small
	1,000
	0.2
	23.1
	





In the first experiment that focused on temperature, label the following as ‘variable’ or ‘constant’

· Amount of water:   Constant
· Reaction rate:  Variable
· Temperature:  Variable
· Initial amount of tablet:  Constant
· Particle size:  Constant

What was the independent variable?  ________
What was the dependent variable?  ________

In the second experiment that focused on particle size, label the following as ‘variable’ or ‘constant’

· Amount of water:   Constant
· Reaction rate:  Variable
· Temperature:  Constant
· Initial amount of tablet: Constant
· Particle size: Variable

What was the independent variable?  ________
What was the dependent variable?  ________


Reflection:

1. Restate your first hypothesis:

2. To test the first hypothesis, you measured the reaction rate for several different _____________.  The data showed that for higher temperatures, the reaction rate __________.

3. Restate the second hypothesis:

4. To test the second hypothesis, you measured the reaction rate for several different ___________.  The data showed that for smaller particle sizes, the reaction rate ____________.

5. The longer the reaction time is, the __________ (lesser, greater) the reaction rate is.  Reaction time is ______________ (proportional, inversely proportional, equal) to reaction rate.

6. The smaller the particle size, the __________ (lesser, greater) the surface area.  Therefore, particle size is ___________ (proportional, inversely proportional, equal) to surface area. 

7. What would you expect to happen if you raised the temperature of the water to 85 degrees Celsius?  Choose all that apply
A. The reaction rate would be faster than the rate at 65 degrees Celsius
B. The reaction rate would be slower than the rate at 0 degrees Celsius
C. The reaction rate would be equal to the rate at 65 degrees Celsius
D. The reaction rate would be slower than the rate at 95 degrees Celsius

8. Your stomach is upset.  You want relief – and fast!  What actions could you take to speed up the reaction of the antacid tablet?  Choose all that apply
A. Heating the water even more
B. Cooling the water down
C. Using half a tablet
D. Breaking the tablet into smaller pieces
E. Decreasing the amount of water
F. Heating the water and breaking the tablet at the same time

9. Reptiles, amphibians, and fish are all cold-blooded animals. Their body temperatures are determined by their surroundings. How does a cold-blooded animal’s ability to digest food change in colder temperatures?
A.  It digests food at the same rate regardless of the temperature
B. It digests food more quickly at lower temperatures
C. It digests food more slowly at lower temperatures

Analysis and Conclusion

1. Was your first hypothesis supported in this experiment?  Explain.

2. Was your second hypothesis supported in this experiment?  Explain.



[bookmark: _GoBack]
1. Create a graph showing the results for the first hypothesis.  Temperature would be the independent variable on the x-axis, and reaction rate is going to be on the y-axis.  Make sure you are using reaction rate, not reaction time.  Write 2-3 sentences explaining your results.

Applications of Reaction Rates
2. Give two examples of the effect of temperature on reaction rates.

3. Give two examples of the effect of particle size on reaction rates
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