Is It Endothermic or Exothermic?

(Laboratory Activity)

Background:  All matter is made of elements.  Most matter is in the form of compounds which are a combination of two or more elements.  Some elements are more reactive than others.  Where the elements are located on the periodic table is largely due to their reactivity, along with their other properties.  
Engage:  Use projector or laptop computers to review www.webelements.com.  What do students notice about the elements?  Discuss trends on the periodic table.

Explore:  Show two video segments on the reactivity of metals and non-metals 
www.unitedstreaming.com. (chemical properties of metals)

Explain: Most matter on the planet is in the form of compounds.  The properties of compounds are usually completely different from the properties of the elements that make up the compound.
Whether the reactions are between elements or compounds, they can sometimes release energy (exothermic) or absorb energy (endothermic).   
Problem:  How can you tell if a reaction is endothermic or exothermic?

Hypothesis:

Materials:  

test tubes


goggles

Alka-Seltzer tablet

test tube racks


thermometer  

10 ml. graduated cylinder

sodium carbonate

sodium hydroxide
dilute hydrochloric acid

copper sulfate solution
magnesium pieces
iron filings

hydrogen peroxide

water


paper towels

Procedures:

1) Carefully measure 10 ml. of sodium hydroxide in a graduated cylinder.  Use a dropper for accuracy.  Pour the liquid into a test tube.

2) Measure the temperature of the liquid in the test tube with a temperature probe.  Record this beginning temperature in the data table on page two.     

3) Carefully measure 10 ml. of hydrochloric acid in a graduated cylinder.  Use a dropper for accuracy.  Pour the liquid into the test tube with the sodium hydroxide.

4) Watch the temperature change and record the lowest or highest temperature attained in the data table.  Record any other observations or evidence of a chemical reaction.
5) Calculate the change in temperature by subtracting.

6) Measure 30 ml of water using a graduated cylinder.  Pour the water into a test tube.  Record the initial temperature of the water.

7) Break an antacid tablet into pieces and add them to the water.  Record the lowest or highest temperature attained in the data table. Calculate the change in temperature by subtracting.  Record any other observations or evidence of a chemical reaction.

8) Measure 10 ml of copper(II) sulfate solution using a graduated cylinder.  Record the initial temperature in the data table.

9) Add 5 small pieces of magnesium and record the greatest temperature change during the reaction.  Calculate the change in temperature by subtracting.  Record any other observations or evidence of a chemical reaction.

10) Place half a spoonful of sodium carbonate powder into a test tube.  The temperature will be the room temperature.  

11) Add 20 ml of water and record the greatest temperature attained during the reaction.  Calculate the change in temperature by subtracting.  Record any other observations or evidence of a chemical reaction.

12) Place 2g. of iron filings into a test tube.  The temperature will be the room temp.  

13) Add 10 ml. of hydrogen peroxide and record the greatest temperature attained in the data table.  Calculate the change in temperature by subtracting.  Record any other observations or evidence of a chemical reaction.

14)  Clean your lab area and answer questions.
Temperature (T) in degrees Celsius  

	Reactants


	Before
	After
	Temp.
Change
	Other Observations

	sodium hydroxide      + water
	
	
	
	

	water + Alka Seltzer


	
	
	
	

	copper sulfate + magnesium pieces
	
	
	
	

	Sodium carbonate + water
	
	
	
	

	Iron filings + Hydrogen peroxide
	
	
	
	


Questions:
1) How do you know if a chemical reaction has happened?

2) Molecules are made of atoms bonded together.  Where is the energy stored in a molecule?

3) Which reactions are endothermic and which are exothermic?

4) What causes some reactions to absorb energy and others to give off energy?

5) The chemical formula for copper sulfate is  CuSO   Is this an element or a compound?  

How many atoms of copper are in the compound?  

How many atoms of oxygen are in the compound?
6) If an endothermic reaction is absorbing heat, why does it feel colder?

