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	CHAPTER 5

Developing Ideas

ACTIVITY 4 HW: Melting and Boiling 


Chapter 5

Activity 4 Homework 

Name:________________________________   Date:_______________  Group: ______

Purpose

In Activities 2 and 3 of this Chapter you made qualitative interpretations about the strength of electrostatic attractive forces between particles. In this exploration, you will investigate these forces using a characteristic property of materials—melting and boiling points. 
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	How do attractive forces between particles affect melting, boiling and physical state at room temperature? 


Initial Ideas

Consider two different materials, L and H.  The particles of L have a relatively low strength of attraction between them, and the particles of H have a relatively high strength of attraction between them.
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 Would you expect the two materials to have the same melting point, or do you think one would have a higher melting point than the other?  Why do you think so?
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 How do you think the boiling points would compare?  

You can test your ideas in the next section.

Collecting and Interpreting Evidence

Simulator Exploration: How do melting and boiling temperatures depend on the strength of attractive forces between particles?

STEP 1.  Go to the simulator index page and open Chapter 5 Activity 4 HW Setup 1. The container contains a solid with low strength of attraction between particles. A temperature meter is attached to the container.  The element beneath the container is set to Heater. You should also see the Ultrascope viewer. A snapshot of the simulator is shown below.  
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STEP 2. Run the simulator, pausing when the solid melts to record the melting temperature. Also record the temperature at which the liquid boils. Follow the instructions given in Steps 3-5 for completing the rest of the table.

Table 1: Melting and Boiling Data
	Strength of Attraction
	Melting point (K)
	Boiling point (K)

	Low
	
	

	Low/Medium 
	
	

	High
	
	

	Water/ice
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STEP 3. Stop the simulator to reset it. 

STEP 4. Activate the Select tool, and then double click on the container to open its property box.  Select Low/Medium Strength of Attraction, and click OK.  Run the simulator, pausing to record melting and boiling temperatures.

STEP 5. Repeat Steps 2-4 for materials with High and Water/Ice Strengths of Attraction. Record their melting and boiling temperatures in Table 1.
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  Beside melting and boiling temperatures, what other difference(s) did you notice about the melting processes of these solids?
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Based on the data, would you consider Water/Ice to have Low, Low/Med, or High attractive forces?  Explain your reasoning.
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As the strength of attraction (i.e. electrostatic attractive forces) between particles increases, what happens to the temperature at which a material will melt?  How does this compare with your response to the Initial Ideas question?
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As the strength of attraction between particles increases, what happens to the average kinetic energy required for particles to change their spatial configuration from solid to liquid? Explain your reasoning.
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As the strength of attraction between particles increases, what happens to the temperature at which a material will boil? How does this compare with your response to the Initial Ideas question?
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As the strength of attraction between particles increases, what happens to the average kinetic energy required for particles to escape the attractive forces of the liquid (and go into the gas state)?
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You probably noticed that the higher the strength of attraction between particles, the longer the melting process took. What does this observation suggest about the amount of heat energy added to change states (and hence, the amount of the increase in potential energy of the system)? 
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Use the data in Table 1 to deduce the physical state of the Low, Low/Medium and High strength of attraction materials at room temperature (25 °C, or 298 K).  Record your answers in Table 2. For example, ice melts at 273 K but doesn’t boil until 373 K.  At 298 K, ice has melted but water has not yet boiled.  Therefore it is in the liquid state.

Table 2:  Strength of Attraction and Physical State

	Strength of Attraction
	Physical State 

at 298K

	Low
	

	Low/Medium
	

	High
	

	Water/Ice
	liquid


Summarizing Questions

S1. 
For three different materials at room temperature—one is a gas, one is a liquid and the other a solid—how do the average kinetic energies of the particles compare?

S2. 
For three different materials at room temperature—one is a gas, one is a liquid and the other a solid—how would you rank the strength of attractive forces between particles for these materials? Explain your reasoning.
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