Yr10 Investigation 

Jenna wanted to investigate the relationship between temperature and the speed of a chemical reaction.  She set up six test tubes containing 5mL of 2M hydrochloric acid each and she added 0.5g of magnesium metal to each test tube.  She set up a control test tube at room temperature (20ºC).  The other five test tubes were placed in beakers filled with water at different temperatures. She recorded the time it took for the magnesium strip to react completely with the acid in each test tube.  These are her results: 

	Temperature (ºC)
	Time (seconds)

	5
	150

	10
	134

	15
	126

	20
	118

	25
	108

	30
	96

	40
	80

	50
	58

	60
	45

	70
	24

	80
	20


1) Graph the following table. 
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2) Write an hypothesis for this investigation. 

The higher the temperature of the chemical reaction the faster the rate of the reaction. 
3) Identify the independent variable. 

Temperature of reactants (ºC)
4) Identify the dependent variable. 

The rate of chemical reaction as measured by time (seconds)

5) State FOUR controlled variables. 

Concentration of the acid (2M/L); amount of magnesium metal; amount of acid used; surface area of magnesium; 
6) Why did Jenna have a control test tube? 

To use it as a comparison to determine the effect of temperature on rate of reaction. 
7) List 3 steps Jenna can take to improve the reliability of her experiment. 

Repeat the experiment with averaging; replicate the experiment; increase sample size at each temperature; reduce errors. 
8) List 2 practices Jenna can implement to improve the validity of her experiment. 

Control as many variables as she can; make sure the experiment is measuring what the hypothesis is stating; the set-up of the experiment is correct.
9) Identify two sources of errors that could have contributed to invalid data. 

Random error- The stopwatch is not timing correctly; 
Systemic error- the scale used to measure the mass of magnesium is off by few units.
10)  Describe the trend in the graph, and explain why temperature affected speed of reaction as shown in the above table. 

As temperature of the reaction increases, the speed of the chemical reaction increases as seen by the reduction of time it takes to complete the reaction.  This is because by increasing the temperature of the reactants, kinetic energy is increased which in turn increases the speed of the collisions of reactants, therefore increasing the rate at which products are formed. 
11)  Using the graph determine the speed of the reaction if magnesium was reacting with the acid at 45ºC?

70 seconds. 
12)  What did Jenna conclude from her investigation? 

The higher the temperature of the reaction the faster the rate of the reaction. 
END
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