BIG CHEM: Unit 7 - Heat and Energy
Problem Set #7

Due: Wednesday, February 13th, 2008
Mr. Darlington

1  Write a summary paragraph on the article: "Are the  re upper and lower limits to temperature?"

2 Energy Basics
a Define energy and state its units.
b What important advancements were a direct result o f the Physicist whom the units of energy are named after?
¢ Imagine you must generate electricity. At minimum, what objects do you need? What process makes this happen?
3 Describe and provide examples of each of the follow  ing that were not given in the notes (this requires research):
a  Potential Energy
b Kinetic Energy
¢ Chemical potential energy
d  Electricial potential energy
e  Thermal potential energy
f  Atomic potential energy
g Activation energy
4 Describe the difference between heat and temperatu  re.
5  Convert the following to degrees Celsius if given K elvin, or to Kelvin if given degrees Celsius.
a 273K j. 273T
b 373K k. 373C
c 15K I.15C
d 623 K m. 623C
e 80K n. 80C
f 0K 0.0C
g 500K p. 500C
13K g. 13T
| 157 K r.157C
6  Phase Basics
a  What happens to gases under pressure?
b What happens to liquids under pressure?
What happens to the shape of a liquid as itistra  nsferred from one container to another?
What happens to the volume of a liquid asitistr ~ ansferred from one container to another?
e How would a solid, such as a coin or a rock, behav e under pressure or if its transferred to another ¢~ ontainer?

7 In a room are a glass of water, air and a table. A |l three objects are at equal temperature.

Explain why the table is a solid, the wateris ali  quid and the air is a gas.
Correctly use the terms intermolecular forces and k inetic energy in your explanation. Your answer sho
8  Vancouver, British Columbia is much further north than Fargo, North Dakota. Yet the weather in Fargo
and much colder in the winter. Using your knowledg e of specific heat, explain why.
Specific heat calculations
The specific heat of aluminum is 0.88 J/g. How m
ample is heated from 24.0C to 49.0C by adding 468
joules will it take to make the temperature of a 15

le is heated from 20.T to 24T by adding 117 J?

any joules will it take to make the temperature of
What is the specific heat of silver if an 80.0g s 2J?

The specific heat of iron is 0.46 J/gT. How many
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What is the specific heat of copper if a 75 g samp

10  For each phase change, state the name of the proces s for each phase change and provide an example:

uld be at least one paragraph.

is much hotter in the summer

50. g of Al go from 20.€T to 70.CT?

0. g bar go from 25 to 60.C?

Solid to liquid Gas to solid.
Liquid to solid Solid to gas.
Gas to liquid Liquid to Gas
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Calculating joules: Round 1

How many joules are needed to change the temperatu  re of 100 g of water from 20T to 40C?

How many joules are needed to change the temperatu  re of 15 g of water from 65C to 95C?

How many joules are needed to change the temperatu  re of 40 g of water from 33T to 23T?

How many joules are needed to change the temperatu  re of 25 g of water from 40C to 100C?

How many joules are needed to change the temperatu  re of 22 g of water from 18T to 33C?

Phase diagram. Refer to the 'Figure A" at the end  of this problem set to answer the following questio ns.

What is the temperature at which the substance can be both in the solid and the liquid phase?

During which lettered intervals is the internal pot  ential energy of the substance increasing?

During which lettered intervals is the kinetic ener gy of the particles increasing?

How much heat is added to the substance from the ti ~ me it stops melting to the time that it begins to b ail?

What is the total heat needed to melt the substance (starting at time 0)?

What is the total heat needed to vaporize the subst  ance (starting at time 0)?

What is the heat of vaporization of the substance?

During which lettered intervals is the substance so lid?

During which lettered intervals is the substance in the liquid phase?

During which lettered intervals is the substance in the vapor phase?

What is the temperature at which the substance can be both in the liquid and the vapor phase?

Calculating joules: Round 2

Note: For part d, you will have to do research to f  ind its density and then do some converting. Only factor label will be accepted.
How many joules of heat are needed to change 23 gra  ms of ice into liquid water at its melting point?

How many joules of heat must be removed from 56 gra  ms of steam to change it into liquid water atitsc ~ ondensing point?
How many joules of heat must be removed from 2.00 k ilograms of liquid water to turn it into ice at its freezing point?
How many joules of heat must be added to 10.00 lite  rs of liquid water to boil it if its at its boiling point.

Calculating joules Round 3. For all calculations, temperature is given in degrees Celcius.

How many joules of heat are needed to change 96 gra  ms of ice at -32 degrees into liquid water at 54 de  grees?

How many joules of heat must be removed from steam at 121 degrees to change it into liquid water at 2. 00 degrees?
How many joules of heat must be added to liquid wat  er at 10.0 degrees to turn it into steam at 142 deg  rees?
Calculating joules Round 4 - The final round. For all calcuations, temperature is given in degrees Ce  Iclius.

How many joules of heat must be removed from steam at 111 degrees to turn it into ice at -41 degrees?

How many joules of heat are required to turn ice at -8.00 degrees into steam at 117 degrees?

How many joules of heat are needed to heatice at 0 .00 degrees into steam at 132 degrees?

How many joules are involved in changing steam at 1~ 00 degrees into ice at 0.00 degrees? Does heat nee d to be added or removed?
Explain why sweating cools you off. Correctly use the following terms in your explanation:

Vapor pressure. Refer to the 'Figure B' at the en  d of this problem set to answer the following quest ions.

Which of the substances above has the lowest boili ~ ng point?

Which of the substances above has a boiling point of 100C?

Which of the substances above has the highest boil ing point?

Which of the substances above has the highest vapo r pressure at 40C?

Which of the substances above will boil at 79C?

At what temperature will alcohol boil when the atm ospheric pressure is 50 kPa?

At what atmospheric pressure will propanone boil a t20C?

At what atmospheric pressure will water boil at 90 T?

Which of the substances above has the lowest vapor pressure at 70C?

As the pressure decreases, the boiling point of wa  ter (a) increases, (b) decreases, (c) remains the s ame.

What is the vapor pressure of water at 60C?
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Vapor Pressure of Four Liquids
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