									Name: _________________

Density and Specific Heat
Unit 2


(or is it density?)
(Larson, G. (1984). Beyond the Far Side. New York: Andrews & McMeel, Inc).





Unit 2 Outcomes
Classify unknowns as elements compounds and mixtures by applying the characteristics of each group.
Understand the concept of density by solving density problems and calculating the density of unknown objects.
Distinguish between physical and chemical properties and physical and chemical change by applying these concepts in lab situations
Understand the concept of calorimetry and specific heat by solving word problems.
Apply the law of conservation of mass in lab situations by predicting and confirming the mass of products in a chemical reaction.

	Density Problems

	Density Problems
Show your work with units by using the following format:
Formula
Rearranged Formula (if necessary)
Substitute numbers in formula
Calculated answer
Answer in significant digits with units

1)  What is the volume of a tank that can hold 18,754 kg of methanol whose density is   0.788g/cm3?
 
2) What is the density of an object whose dimensions are 5.54 cm  x 10.6 cm  x 199 cm and whose mass is 28.6 kg? Will this object float or sink in water?
 
3) Calcium chloride is used as a de-icer on roads in the winter. It has a density of 2.50 g/cm3. What is the mass of 15.0 L this substance?
 
4) In the Macy's Thanksgiving day parade, 2000, there was a new float, the Cheerios' bee,
Buzzbee.  The jar of honey it was holding contained  36,763 L of helium.  The honey jar was1/10 of the body size.  What is the volume of the entire float?  If the density of helium is  0.000178 g/cm3, what is the mass of the helium for the entire float in kg? 
 


5) My gas tank in my car has a total volume of 68 L.  The manual says the gas gauge light will come on when there are only 5 L remaining in the tank and that the car will not be able to draw on the last 2 L in the tank.  Practically speaking, what is the functional volume of the gas tank?  If I ran out of gas, the car won't go, and I put in 5 L of gas, what is the total volume of gas in my tank?  If 5 L of gas has a mass of 3.4 kg, what is the mass of the gas in my tank? What is the density of the gas?
 


6) The density of paper is 1.20 g/cm3.  What is the mass of the paper in a notebook that is 76 mm thick, 215.9 mm wide, and 279.4mm long?  


7) In pottery class, you throw a pot from a lump of wet clay.  Your pot's mass is 5.5 kg.  After the pot is fired, its mass is 4.9 kg.  The density of wet clay is 1.60 g/cm3 and the density of fired clay is 1.36 g/cm3.  What was the volume of your pot before it was fired?  What was the volume of the pot after it was fired? 


 
8) In Italy is the statue of David sculpted by Michelangelo.   If the statue has a volume of 4.9 m3 and the density of marble is 2.76 g/cm3 , what is the mass of the statue?  



9) The volume of the aquarium in our classroom is 1890 L.  The density of seawater is 
  1.03g/cm3.  What is the mass of the water in our tank?      



10) Spanish mahogany is a red, lustrous wood.  It is prized over Honduras mahogany, which does have the characteristic red color and similar grain, but is the wood is not as compact and has a looser appearance than the Spanish mahogany.  A hope chest made of Honduras mahogany has a volume of 0.648 m3 and a mass of 349 kg.  An identical hope chest made of Spanish mahogany has a mass of 550.8 kg.  What is the density of Honduras mahogany?  What is the density of Spanish mahogany?  






Specific Heat Problems

Show your work with units by using the format given in the density worksheet:
1. How many joules of heat energy are required to raise the temperature of 1.00 kg of water from 10.2 oC to 26.8 oC?
2. What temperature change will 100.0 mL of water undergo when it absorbs 3250 J of heat energy?

3. What will the final temperature be if 45.0 mL of water at 15.4 oC absorbs 2.50 x 103 joules of heat energy?

4. What is the mass of a sample of water that is heated from 10.0 oC to 24.6 oC while absorbing 12.4 kJ of heat energy?

5. What is the specific heat of an unknown metal, if 30.0 g of the metal undergoes a 250 oC change in temperature while absorbing 961 joules of heat energy?

6. Suppose a piece of zinc (Cp=0.389 J/g oC) with a mass of 10.5 g at a temperature of 195.0 0C is dropped into an insulated container of water. The mass of the water is 125 g and the starting temperature of the water before adding the zinc is 20.0 oC. What is the final temperature of the system?

7. A piece of unknown metal with a mass of 18.0 g is heated to 100.0 oC and dropped into 30.0 g of water at 25.0 oC. The final temperature of the system is 35.0 oC. What is the specific heat of the metal?

8. A 45.0 g piece of lead at 10. oC is heated strongly in a Bunsen burner flame. In the process the lead absorbs 0.500 Kcal of heat energy. Will the lead melt in the process? (Specific heat of lead = 0.129 J/goC; the melting point of Lead is 327 oC)

9. Your dumb brother has used all of the hot water after reenacting the ancient sea battle of Salamis (480 BC) in the bathtub. Your water heater holds 50. Gallons of water and is now at 25 oC. The water needs to be at 40. oC for a comfortable shower. The water heater can provide 190.0 kJ of heat energy to the water per minute. How long will it take for the water in the water heater to get back to the proper temperature?  


Unit 2 Brain Busters
1) In the "good old days" on a cold night it was common to take a hot object to bed with you (!). Would it be better to keep warm with a 10 kg brick or a 10 kg container of water? Why?


2) Which will remain cooler for the longer time after they have been removed from the refrigerator on a hot day ...a watermelon or a sandwich? Why?


3) Bermuda has the same latitude as North Carolina, so why does Bermuda enjoy a tropical climate whereas it can get pretty cold in North Carolina?


4) In the movies and on TV you often see characters wetting a finger and holding it in the air to determine wind direction. Is this nonsense... if not what is going on?


5) If you step out of a swimming pool on a breezy day you may feel a chill. Why?


6) Often on cooking shows, you are told to bring the water in the saucepan to a vigorous boil. Why is that?


7) If freezing weather is expected overnight, orange growers in Florida often spray their trees with water. Why is that?


8) Water boils in a vacuum, like on the moon. Could you boil an egg in this water? Explain.



9) Why does wrapping a can or bottle of soda in a wet cloth produce a cooling effect on the soda? (try this at your next chemistry picnic)


10) When you take a baked potato that is wrapped in aluminum foil from the oven you can touch the foil without burning yourself but the potato remains very hot. Why?


11) When you park on a very cold night and remain in your car, you notice that moisture often forms on the interior of the windows. Why? (Scientific explanation ... please!)


12) Everyone knows that warm air rises... so why is it cold on the top of mountains?


13) Why are mountaintops often shrouded in clouds?




























Physical & Chemical Changes

Directions: 
Cut out all the boxes with a scissors.
Arrange the boxes in a concept map that groups like concepts together.
Glue boxes to a blank sheet of paper
Add three concepts of your own in the blank boxes



	Color
Change
	Light
	Temperature
Change
	Color
Change
	Gas given
Off
	Precipitate

	Chemical
	Physical
	Exothermic
	Burning
	Condensation
	Endothermic

	Freezing
	Evaporation
	Endothermic
	Grinding
	Tearing
	Phase
Change

	New
Products
	Dew
Point
	“Cold Pack”
	Exothermic
	Melting
	Evaporation

	Condensation
	No New
Products
	Solid Formed

	
	
	




 (
Changes
)













Grading Points

The main topic must be divided into a minimum of four groups.
You must include at least three of your own ideas.
The concept map must go from general to more specific.
Neatness is a must.
Density and Specific Heat	(Answers in Bold)			Name _____________________
Unit 2 Test  Pre-test
Mr. M. Sebald

Solve the following problems. All work with units must be shown.

1. An object has a mass of 75.0 g and occupies a volume of 75.8 cm3. What is the density of the object? Will this object float or sink in water? (0.989 g/cm3; float-density is less than 1 g/cm3)



2. A certain gas has a density of 3.20 x 10-3 g/cm3. What volume will 13.5 g of this gas occupy?
	(4220 cm3)


3. If the density of silver is 10.5 g/cm3, what is the mass of a sample of silver that occupies 40.5 cm3?
	(425 g)


4. A student was trying to find the density of an irregular object.  She started by putting 50.0 mL of water in a graduated cylinder. After dropping the object in the graduated cylinder, the level of the water rose to 55.7 mL. The mass of the object was 2.56 g. What is the density of the object?
	(0.449 g/cm3)


5. How much heat energy (in kJ) is required to raise the temperature of 5.00 kg of water from 15.5oC to 25.0oC?  (199 kJ)


6. If 1200 g of water at 95.0oC loses 95 kJ of heat energy, what is the final temperature of the water?
	(76 oC)


7. Copper has a specific heat of 0.387 J/goC. What is the mass of a piece of copper that goes from 20.0oC to 50.0oC when it absorbs 196 J of heat energy? (16.9 g)



8. In an experiment to determine the specific heat of an unknown metal, a student put a piece of the metal into boiling water (100.0oC). She then dropped the metal into a calorimeter containing water. She also collected the following data:

Mass of calorimeter				1.99 g
Mass of water and calorimeter		55.90 g
Mass of metal					75.0 g
Starting temp. of water in calorimeter	20.0oC
Final temp. of water in calorimeter		23.7oC

What is the specific heat of the metal?  (0.146 J/goC)

List each of the following as exothermic or endothermic

9. burning gasoline (exo)

10. evaporation of water (endo)

11. firecracker going off (exo)

12. freezing of water (exo)


List each of the following as a chemical or physical change

13. burning gasoline (chem.)

14. evaporation of water (phy)

15. grinding chalk into powder (phy)

16. chemical A  +  chemical B = chemical C + heat  (chem.)


Review questions

State the number of significant figures in the following:

17.  0.0020 (2)		18.  120 (2)		19.  3.6 x 1010	(2)	20.  11 000 (2)


Do the following calculations. Express your answers to the correct number of significant figures:

21. 34.789  x  23.0 =  (800.)

22. 21.00    4.0  = (5.3)

23. 0.009  +  1.400 = (1.409)



24. The melting point of a certain metal was listed in a reference book as 455oC. A student measured the melting point of the same metal as 425oC. What is the percent error in this experiment? (6.6%)
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