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Useful links:
1. Heating and Cooling Processes 101: https://uhdmediasite.uhd.edu/Mediasite/Play/e0eabec7800943e7ba58e71578fc74ec1d
2. Thermal Equilibrium 101: https://uhdmediasite.uhd.edu/Mediasite/Play/a3782f0680564f9da79a67b4d6e9aaf51d
3. Exothermic and Endothermic processes: https://youtu.be/zIVLq5IBcDI 
4. Calorimetry: https://youtu.be/Q0eYcdAK3Qs 
5. Coffee-cup Calorimeter: https://youtu.be/AhSOwwACmNc 
6. Ammonium nitrate Dissolution: https://youtu.be/RtgiqsfrZVw 
7. Invisible Writing: https://youtu.be/TQ4flt5222U 

Prelab and Calculations: (It is worth up to 30 points based on completeness and correctness)

1. (Representation) Prepare your chemical table including the mass of chemicals. Use the demonstrations from the videos to select the amount of materials used. You can use this general template, including each chemical with its name and formula.
	Chemical Name
	Chemical Formula
	Molar Mass
(g/mol)
	Used amount
	Hazards
	PPE

	
	
	
	
	
	

	
	
	
	
	
	



2. (Analysis) Identify the equipment (type AND size) needed for the experiment, and include the name and image of each.
3. (Manipulation) Using the measurements from the Coffee-cup Calorimeter experiment, calculate the heat capacity of the two metal pieces combined in J/°C and the specific heat of the metal in J/g×°C.
4. (Manipulation) Using the measurements from the Ammonium nitrate Dissolution experiment, calculate the molar heat of dissolution of ammonium nitrate in kJ/mol.
Discussion: (It is worth up to 70 points and is evaluated based on the discussion grading rubric)
1. (Analysis) Provide a detailed description for how each experiment is conducted using the demonstration videos as your guides. Make sure to describe:
· what materials and how much of each is used;
· what type and size equipment is used;
· what are the steps of the process and why.
2. (Representation) Describe the heat transfer that occurred between the metal and the water. Draw a diagram to illustrate the direction of the heat flow and identify the exothermic and endothermic processes.
3. (Representation) Describe the heat transfer that occurred when ammonium nitrate dissolved in water. Draw a diagram to illustrate the direction of the heat flow and identify the exothermic and endothermic processes.
4. (Representation and interpretation) Write the formula for calculating heat using heat capacity and explain what it means.
5. (Representation and interpretation) Write the formula for calculating heat using specific heat capacity and explain what it means.
6. (Representation and interpretation) Write the formula for mathematical expression describing thermal equilibrium between the system and the calorimeter and explain what it means.
7. (Experiment design) Describe how a calorimeter is used to determine the heat capacity or the specific heat of an object using the Coffee-cup Calorimeter experiment as your guide. Provide as many details as possible.
8. (Assumptions) Describe the direction and magnitude of the change in the calculated heat capacity of the metal, if you used a glass beaker instead of the Styrofoam cup.
9. (Assumptions) Describe the direction and magnitude of the change in the calculated heat capacity of the metal, if the experiment was conducted outside on a hot summer day or a cold winter day.
10. (Analysis) The Invisible Writing experiment is an example of a combustion reaction. Describe how you would identify a combustion reaction and explain how this reaction meets the requirements.
11. (Assumptions) In the Invisible Writing experiment the paper that was treated with the sodium nitrate had to be completely dry in order for the hot metal to initiate the burning. Describe what you would expect to observe if the paper was still moist and provide at least one explanation for it.
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