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Welcome Letter and Directions 
 
Purpose Of The Packet 
Summer brain drain is a real thing and it generally takes about a month to get back in the academic swing of 
things in the fall.  If we go back to school this year, we will not have the luxury of taking that month to get used 
to school again.  This packet will help keep your mind and skills sharp. 
 
If we do not go back to school, your teacher will issue you a second semester grade based on the evidence of 
your understanding shown by completion of this packet and the grade you had in Infinite Campus as of March 
13th.  
 
For two semester long classes: There is also material from the first semester included in this packet.  Your 
teacher may choose to use successful completion of the review and enrichment activities to improve your first 
semester grade if you had a failing grade. 
 
How The Packet Will Be Set Up 
Each assessment will start with some basic review of the concept(s) needed to complete the activity.  A review 
or enrichment assessment will follow.  Each review and assessment will minimally supply a technology free 
option and some will also include a technology option. Each assessment will also include a time length for 
expected completion.  A 1 Day activity should take you between 30 and 45 minutes to complete.  A 2 Day 
activity  should take you two days of work assuming you work between 30 and 45 minutes each day.  You may 
choose to work double the time and complete a 2 Day assessment in one day.  Each assessment will also 
include a rubric for you to use to make sure you include all of the information necessary to show your 
understanding of the topic. 
 
Where Do I Start 
This packet is going out to every student taking this course across the district. Start with what you know!  The 
packet is the best representation of what MOST classes had covered as of the March 13th shut down.  If your 
teacher had not covered a specific topic, you are not expected to teach it to yourself.  But you may choose to 
try it to challenge yourself!  If you are unsure if you have covered a topic, please contact your teacher.  
 
How Do I Turn In My Work? 
You may turn in your work digitally to your teacher based on their instructions.  If you do not have access to 
technology at home, the district will come out with instructions on how to turn in your work on paper.  
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Days of Review/Evidence 

Topic 
Objectives and 

Standards 
Review OR 
Evidence 

Online Option 
Resources and documents will 

be posted in Google 
Classroom. 

Paper Option 
All resources and documents 
are found after this section 

within the packet. 

Energy 

OBJECTIVES 
I can define, identify 
and describe kinetic 
energy, gravitational 
potential energy, and 
elastic potential 
energy.  
I can solve problems 
involving kinetic 
energy, gravitational 
potential energy, 
and/or elastic 
potential energy. 
 
STANDARDS 
HS - PS3 - 2 

Review REVIEW & PRACTICE (1 day): 
Read through the notes (link). 
After having reviewed the notes 
try the practice problems that 
follow. A link to the answers can 
be found after the practice.  

REVIEW & PRACTICE (1 day): 
Read through the notes on pg. 
4-5. After having reviewed the 
notes try the practice problems 
that follow. Answers to the 
practice problems can be found 
on pg. 30 

Evidence PROBLEMS (1 day): Provide 
evidence that you can solve 
problems involving different 
types of energy (link) 
WRITE (0.5 days): In a minimum 
of 1 paragraph answer the 
provided prompt (link) 
APPLY (1 day): Apply your 
understanding of types of energy 
to the real world. (link) 

PROBLEMS (1 day): Provide 
evidence that you can solve 
problems involving different 
types of energy (pg. 6) 
WRITE (0.5 days): In a minimum 
of 1 paragraph answer the 
provided prompt (pg. 7) 
APPLY (1 day): Apply your 
understanding of types of energy 
to the real world. (pg. 8-9) 

OBJECTIVES 
I can describe the law 
of conservation of 
energy.  
I can solve problems 
involving the law of 
conservation of 
energy. 
I can apply the law of 
conservation of 
energy to real-world 
scenarios. 
 
STANDARDS 
HS - PS3 - 1 

Review READ, TAKE NOTES, and 
PRACTICE (1 day): Read the 
Newsela (link). As you read the 
article take notes. You can use 
whatever format you would like 
to take notes. Here is an example 
of a format called  Cornell Notes 
(link). Complete this review by 
answering the practice questions 
in the google form. (link) 
REVIEW & PRACTICE (1 day): 
View the one page review and 
try the practice problems. (link) 
The link within the doc will take 
you to the answers for the 
problems. Need more 
information watch this 
VoiceThread (link) 
 
 
 
 
 

READ, ANNOTATE, & PRACTICE  
(1 day): Read the Newsela found 
on pg. 10-12. As you read the 
article annotate (Analyze, 
summarize, underline, highlight) 
the document. Complete this 
review by answering the practice 
questions at the end. Check your 
answers on pg. 30. 
REVIEW & PRACTICE (1 day): On 
pg. 13 You will find a review of 
the Law of Conservation of 
Energy. Read through it and then 
try the practice problems. 
Answers can be found on pg. 30. 
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https://docs.google.com/document/d/1Z2H-SxTzPpfsvh2z5pQ3U7HHKqvaSuzC4ozKDkUOnXA/edit?usp=sharing
https://docs.google.com/document/d/1kLcMJJo7afCcsTCnu0Hwfq-MmeWznrNFfS72LQJXp44/edit?usp=sharing
https://docs.google.com/document/d/1VWDIIoPTYxOcPnA9rZuYWYocuSrqRh3UblgPDSzfg5U/edit?usp=sharing
https://docs.google.com/document/d/1AsE9B-2jSZIlL-qr5SzPf-Vv7c9EsIhiK-agm4CnLMo/edit?usp=sharing
https://drive.google.com/file/d/1SP2voZSNdgjDgaj1CbtPot_qzEc_NvCS/view?usp=sharing
https://docs.google.com/document/d/1bBrEclKFMsXjAqMjTiIM0nv1iMyMt38pMLuZgO7k0Ao/edit?usp=sharing
https://forms.gle/WgXin2NFqxQJzfoD6
https://docs.google.com/document/d/1PD1nXxqSAKQEvZIhHQWqQy7QaiQUoR55Aocy9AD7eZw/edit?usp=sharing
https://voicethread.com/share/14021064/


 

Energy 
Cont. 

Evidence PROBLEMS (1 day): Provide 
evidence that you can solve 
problems using the law of 
conservation of energy (link) 
WRITE (0.5 days): In a minimum 
of 1 paragraph answer the 
provided prompt (link) 
INVESTIGATE (1.5 days): 
Investigate a scenario to show 
your understanding of the law of 
conservation of energy (link) 

PROBLEMS (1 day): Provide 
evidence that you can solve 
problems using the law of 
conservation of energy (pg. 14) 
WRITE (0.5 days): In a minimum 
of 1 paragraph answer the 
provided prompt (pg. 15) 
INVESTIGATE (1.5 days): 
Investigate a scenario to show 
your understanding of the law of 
conservation of energy (pg. 
16-18) 

Thermal 
Physics 

OBJECTIVES 
I can describe and 
apply the 
laws/theories of 
thermal physics 
I can solve problems 
involving heat 
transfer and phase 
change.  
I can solve problems 
involving the 
conservation of 
thermal energy.  
I can apply the 
concepts related to 
conservation of 
thermal energy to an 
experiment.  
 
STANDARDS 
HS - PS3 -4  

Review TAKE NOTES & PRACTICE (1 day): 
View the presentation (link) on 
thermal physics. Throughout the 
presentation are places for you 
to summarize and practice.  
REVIEW & PRACTICE (1 day): 
Read through the notes related 
to the conservation of thermal 
energy. After reading, try the 
practice problems (link). The 
answers to the practice problems 
are linked in the document. 

TAKE NOTES & PRACTICE (1 day): 
Go to pg. 19-21 And read 
through the information. As you 
read, answer the questions. 
Once you are finished go to pg. 
31 To check your work 
REVIEW & PRACTICE (1 day): 
Read through the notes (pg. 22) 
related to the conservation of 
thermal energy. After reading try 
the practice problems and then 
check your answers on pg. 31 

Evidence PROBLEMS (1 day): Provide 
evidence that you can solve 
problems involving thermal 
energy (link) 
PROBLEMS (1 day): Provide 
evidence that you can solve 
problems involving the 
conservation of thermal energy 
(link) 
WRITE (0.5 days): In a minimum 
of 1 paragraph answer the 
provided prompt (link) 
DESIGN AN EXPERIMENT (1.5 
days): Design an investigation to 
answer a question related to 
thermal physics (link) 

PROBLEMS (1 day): Provide 
evidence that you can solve 
problems involving thermal 
energy (pg. 23-24) 
PROBLEMS (1 day): Provide 
evidence that you can solve 
problems involving the 
conservation of thermal energy 
(pg. 25) 
WRITE (0.5 days): In a minimum 
of 1 paragraph answer the 
provided prompt (pg. 26) 
DESIGN AN EXPERIMENT (1.5 
days): Design an investigation to 
answer a question related to 
thermal physics (pg. 27-28) 

Student 
Choice 
from 3rd 
Quarter 

Show your teacher 
what you know 

Evidence WRITE (1 day): Type your teacher 
a letter describing the concepts 
you learned during the third 
quarter. Assignment and Rubric 
Link 

WRITE (1 day): Write your 
teacher a letter describing the 
concepts you learned during the 
third quarter. (pg. 29) 
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https://docs.google.com/document/d/1bVayxnHVQpThev0NjGhdmhVK9wAylDF8HYjjmUfsbRA/edit?usp=sharing
https://docs.google.com/document/d/1ge-IZSVO07tdw7LA_n_CFTY9x-Ip8M9Hj4Boy4P3vQU/edit?usp=sharing
https://docs.google.com/document/d/1Zz_e4ueVMjbSDmT1IIA-Tw4UIT6LpLrFksUmh_PuJUs/edit?usp=sharing
https://docs.google.com/presentation/d/19ZfsnwFYH3jPZ-llcv6rO8JMoHsSo0MunS4nodQzGcc/edit?usp=sharing
https://docs.google.com/document/d/1icyL9hRNyj3I6u6VasW8XeyeFGh2mojTHYf9AiAkeuM/edit?usp=sharing
https://docs.google.com/document/d/1yS4ptTH6-P95msOrSDmk7PxOElllL3duh9dxnqbSLc4/edit?usp=sharing
https://docs.google.com/document/d/1ikNmDaR_2_wPrJ9hlJDC3HB5wdswLoqjV2H2N33IJWg/edit?usp=sharing
https://docs.google.com/document/d/1fl6c8uscKynYnHgsnddi7n27aTnQqVzOAgjBO-NeN9Q/edit?usp=sharing
https://docs.google.com/document/d/1KaHsVVor49BTod1guwFeR_dEIbG_CrdrGtzrS2mGPnw/edit?usp=sharing
https://docs.google.com/document/d/1oosXhEpjqsrWnaVhUXxuuBBGgM1Z48FQ1lg3kZ0CVgE/edit?usp=sharing


 

Types of Energy (Review) 
 

Energy is the ability to do work. 

There are many different types of energy and you encounter energy in your everyday life.  

Regardless of the type of energy the unit for energy is the Joule (J). 

 

Gravitational Potential Energy (GPE or PE) 

Gravitational potential energy (GPE) is the energy stored in an object as the 

result of its vertical position or height above the reference level. 
 

In the picture on the right, the ground is the reference level. This means that 

the ball’s height is measured from the ground.  
 

Mass and GPE are directly related. If the mass of the ball increases, its GPE 

will also increase by the same amount.  
 

Height and GPE are directly related. If the ball’s height above the reference 

level increases, its GPE will also increase by the same amount.  

 

Equation: GPE = mgh 

m = mass (kg) 

g = acceleration due to gravity (m/s2) 
         On earth 9.8 m/s2 
h = height (m) 

 

Kinetic Energy (KE) 

Kinetic Energy (KE) is the energy of motion.  
 

The square of velocity and KE are directly related. If the velocity of an object 

doubles, its KE will quadruple (22 = 4). If the velocity of an object halves, its 

KE will quarter (½2 = ¼). 
 

Mass and KE are directly related. If the mass of an object increases, its GPE 

will also increase by the same amount.   
All moving matter has KE 

Equation: KE = ½mv2  
m = mass (kg) 

v = velocity (m/s) 
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Elastic Potential Energy (EPE) 

Elastic potential energy (EPE) is the energy stored in 

elastic materials as the result of their stretching or 

compressing. 
 

The spring constant (k) is representative of how stiff 

the spring is. The more stiff a spring is (aka the harder 

it is to stretch the spring), the larger its spring 

constant is.  
 

Equation: EPE = ½kx2  
k = spring constant (N/m) 

x = distance spring is compressed or stretched (m) 

 

Links to More Information 

GPE and EPE: https://bit.ly/39Rr1xw  

KE: https://bit.ly/2JLfsgQ 

Article on PE and KE: https://bit.ly/2yGz4Av  

 

Practice Problems 

1. What type(s) of energy is/are present in the following scenarios?  
a. A bird flies south for the winter occasionally the birds honk. 
b. A book rests on the top shelf of a bookcase.  
c. A spring loaded nerf gun is loaded with a dart and the dart is then released and hits the bullseye of a 

target. 

2. Calculate the kinetic energy of a 8.3 kg object moving at 4.3 m/s. 

 

3. What is the spring constant of a spring that gains 9.2 joules of potential energy as a result of being 

compressed 0.5 meters? 

 

 

4. Three springs are each stretched to a distance of 0.05m. The first spring stores 0.125J of energy. The second 

stores 0.156J of energy. The third stores 0.106J of energy. Which of the springs has the highest spring 

constant? Explain why. 
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Types of Energy - Problems to Provide Evidence 
Directions: Answer each question completely. Make sure that you completely and clearly show your work. In 
order to completely show work, you need to include equations, plug in numbers, and give an answer with 
units.  

1. What type(s) of energy is/are present in the following scenarios? (level 2) 

a. A hand-cranked generator causes a lightbulb to light up.  

______________________________________________________________________________ 

b. A music box is wound-up and begins to play a tune.  

______________________________________________________________________________ 

2. Calculate the gravitational potential energy of a 4.6 kg block positioned 2.1 m above the ground. (level 2) 
 
 
 
 
 

3. Calculate the speed of a 7.6 kg object that possesses 32.4 J of kinetic energy. (level 3) 
 
 
 
 
 

4. A spring-loaded toy dart gun has 5.5 joules of potential energy. The gun has a spring constant of 13 N/m. 
Determine how far the spring was compressed from its equilibrium position. (level 3) 

 
 
 
 
 
 
 

5. Two slingshots are loaded with marbles. The first slingshot is stretched a distance of 10.5 cm and has a 
spring constant of 90 N/m. The second slingshot is stretched 0.07 m less than the first and has double 
the spring constant. Which slingshot has the most elastic potential energy? Use a calculation to prove 
your answer (level 4)  
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Types of Energy - Write to Provide Evidence 
Prompt: There are many different types of springs that can be used to manufacture many different types of 
devices (ex: pens, clocks, wheelchairs, etc.). Why is it important to consider the spring constant of a spring 
when using it to manufacture a device? In your response please correctly the words: spring constant, elastic 
potential energy, and stretch/compress distance. 
 
________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________  
 

Rubric for Writing 

4 3 2 1 

The student correctly and 
clearly responds to the 
prompt. The student 
correctly uses all the 
required words in the 
response. The student 
provides examples and 
details to support their 
explanation. 

The student correctly and 
clearly responds to the 
prompt. The student 
uses at least the first two 
required words correctly. 
The student provides at 
least one example or 
detail to support their 
explanation. 

The student correctly 
responds to the prompt. 
The student correctly 
uses one of the required 
words. The response 
lacks details and 
examples to support the 
explanation. 

The student incorrectly 
responds to the prompts 
and/or does not use any 
of the required words 
correctly.  
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Types of Energy - Apply to Provide Evidence 
 

Types of Energy in Your House (level 2) 
Guideline: To earn this level you must correctly identify 5 types of energy around your house. 

What types of energy can you find around your house? Where did you find these types of energy?  

 Type of Energy or Energies Location Energy was Found 

1. _______________________________ ______________________________ 

2. _______________________________ ______________________________ 

3. _______________________________ ______________________________ 

4. _______________________________ ______________________________ 

5. _______________________________ ______________________________ 
 

 

Energy Stored in Elastics Materials (Level 3)  
Guidance: To earn this level you must correctly identify 3 elastic materials. You must correctly provide 

evidence or data for your answers to B-E. Evidence and answer must show understanding of the concepts of 
elastic energy.  

Find three elastic materials (ex. rubber bands or things with springs) around your home.  
A. List the items that you found. What type of energy can be stored in each?  
B. Which of your items do you think has the largest spring constant? Provide evidence for your claim 
C. Which of your items do you think has the smallest spring constant? Provide evidence for your claim.  
D. Which of your items do you think can store the most energy? Provide evidence for your claim.  
E. Which of your items do you think can store the least energy? Provide evidence for your claim.  

 

______________________________________________________________________________________ 

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________ 

______________________________________________________________________________________

______________________________________________________________________________________

______________________________________________________________________________________ 
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Calculate Gravitational Potential Energy and Kinetic Energy (Level 4) 
At various points throughout your day you have gravitational potential energy (GPE) and at other points you 
have kinetic energy (KE). Often you have both GPE and KE. There are two parts to this question.  
 

Part A: Pick a time throughout your day when you have gravitational potential energy. Collect data 
and then calculate the amount of gravitational potential energy you have at this point in your day. 
Guidance: In order to earn this level you need to describe the time within your day, clearly present 
the data you collect, and show a complete calculation. A complete calculation includes a formula, 
plug in of the numbers, answer, and units.  
 
Part B: Pick a time throughout your day when you have kinetic energy. Collect data and then 
calculate the amount of kinetic energy you have at this point in your day. Guidance: In order to earn 
this level you need to describe the time within your day, clearly present the data you collect, and 
show a complete calculation. A complete calculation includes a formula, plug in of the numbers, 
answer, and units.  
 

________________________________________________________________________________________ 

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________  
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  Energy transfers and transformations 
By Kelsey Danielle Harper, National Geographic Society on 09.12.19 
 

Energy cannot be created or destroyed, meaning that the total 
amount of energy in the universe has always been and will always 
be constant. However, this does not mean that energy is 
immutable; it can change form and even transfer between objects. 

A common example of energy transfer that we see in everyday life 
is the transfer of kinetic energy — the energy associated with 
motion — from one moving object to a stationary object via work. 
In physics, work is a measure of energy transfer and refers to the 
force applied by an object over a distance. When a golf club is 
swung and hits a stationary golf ball, some of the club's kinetic 
energy transfers to the ball as the club does "work" on the ball. In 
an energy transfer such as this one, energy moves from one object 
to another, but stays in the same form. A kinetic energy transfer is easy to observe and understand, but other important 
transfers are not as easy to visualize. 

Thermal energy has to do with the internal energy of a system due to its temperature. When a substance is heated, its 
temperature rises because the molecules it is composed of move faster and gain thermal energy through heat transfer. 
Temperature is used as a measurement of the degree of "hotness" or "coldness" of an object, and the term heat is used 
to refer to thermal energy being transferred from a hotter system to a cooler one. Thermal energy transfers occur in 
three ways: through conduction, convection and radiation. 

When thermal energy is transferred between neighboring molecules that are in contact with one another, this is called 
conduction. If a metal spoon is placed in a pot of boiling water, even the end not touching the water gets very hot. This 
happens because metal is an efficient conductor, meaning that heat travels through the material with ease. The 
vibrations of molecules at the end of the spoon touching the water spread up the spoon, until all the molecules are 
vibrating faster (i.e., the whole spoon gets hot). Some materials, such as wood and plastic, are not good conductors — 
heat does not easily travel through the material — and are instead known as insulators. 

Convection only occurs in fluids, such as liquids and gases. When water is boiled on a stove, the water molecules at the 
bottom of the pot are closest to the heat source and gain thermal energy first. They begin to move faster and spread 
out, creating a lower density of molecules at the bottom of the pot. These molecules then rise up to the top of the pot 
and are replaced at the bottom by cooler, denser water. The process repeats, creating a current of molecules sinking, 
heating up, rising, cooling down and sinking again. 

The third type of heat transfer — radiation — is critical to life on Earth and is important for heating bodies of water. 
With radiation, a heat source does not have to touch the object being heated; radiation can transfer heat even through 
the vacuum of space. Nearly all thermal energy on Earth originates from the sun and radiates to the surface of our 
planet, traveling in the form of electromagnetic waves, such as visible light. Materials on Earth then absorb these waves 
to be used for energy or reflect them back into space. 

In an energy transformation, energy changes form. A ball sitting at the top of a hill has gravitational potential energy, 
which is an object's potential to do work due to its position in a gravitational field. Generally speaking, the higher on the 
hill this ball is, the more gravitational potential energy it has. When a force pushes it down the hill, that potential energy 
transforms into kinetic energy. The ball continues losing potential energy and gaining kinetic energy until it reaches the 
bottom of the hill. 
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In a frictionless universe, the ball would continue rolling forever upon reaching the bottom, since it would have only 
kinetic energy. On Earth, however, the ball stops at the bottom of the hill due to the kinetic energy being transformed 
into heat by the opposing force of friction. Just as with energy transfers, energy is conserved in transformations. 

In nature, energy transfers and transformations happen constantly, such as in a coastal dune environment. 

When thermal energy radiates from the sun, it heats both the land and ocean, but water has a specific high heat 
capacity, so it heats up slower than land. This temperature difference creates a convection current, which then 
manifests as wind. 

This wind possesses kinetic energy, which it can transfer to grains of sand on the beach by carrying them a short 
distance. If the moving sand hits an obstacle, it stops due to the friction created by the contact and its kinetic energy is 
then transformed into thermal energy, or heat. Once enough sand builds up over time, these collisions can create sand 
dunes, and possibly even an entire dune field. 

These newly formed sand dunes provide a unique environment for plants and animals. A plant may grow in these dunes 
by using light energy radiated from the sun to transform water and carbon dioxide into chemical energy, which is stored 
in sugar. When an animal eats the plant, it uses the energy stored in that sugar to heat its body and move around, 
transforming the chemical energy into kinetic and thermal energy. 

Though it may not always be obvious, energy transfers and transformations constantly happen all around us and are 
what enable life as we know it to exist. 

Practice Questions:  
1. A student conducts an experiment. She freezes a thermometer in each of four cups of water. Then, she places 

the frozen cups on a table and makes observations.  
Observations: The temperature increased until there was a mixture of ice and water. Then, it started increasing 

again after there was mostly liquid water.  
Which statement BEST describes a molecular-level model of water when it first comes out of the freezer?  
 

(A) As heat transferred to the water molecules they started moving faster and farther apart.  

(B) The coldness from the water molecules moved into the warmer air and caused the ice to start to melt.  

(C) The frozen water molecules gain potential energy as the temperature increases because they can store 
more energy.  

(D) As heat moved in a cycle between the water molecules and the air the movement of energy causes the ice 
to break bonds and change into liquid water.  

2. Read the following selection from the article.  
Generally speaking, the higher on the hill this ball is, the more gravitational potential energy it has. When a force 
pushes it down the hill, that potential energy transforms into kinetic energy. The ball continues losing potential 

energy and gaining kinetic energy until it reaches the bottom of the hill.  
Which of the following can be inferred from the selection above?  
 

(A) You can find the total amount of energy being used by the ball if you subtract the amount of potential from 
kinetic energy at any given moment.  

(B) You can find the total amount of energy being used by the ball if you multiply the amount of potential and 
kinetic energy at any given moment.  

(C) You can find the total amount of energy being used by the ball if you add the amount of potential and 
kinetic energy at any given moment.  

(D) You can find the total amount of energy being used by the ball if you divide the amount of potential by 
kinetic energy at any given moment.  
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3. How does energy transformation account for why a bouncy ball does not bounce back to the original height 

from which it was dropped?  
(A) The ball speeds up and gains additional kinetic energy as it falls.  

(B) The material a bouncy ball is made out of is not a good conductor of energy.  

(C) The potential energy of the ball at the start becomes kinetic energy when the ball is dropped.  

(D) Some of the kinetic energy is transformed into heat and sound energy when the ball passes through the air 
and collides with the floor. 

4. Read the following paragraph from the article.  
In a frictionless universe, the ball would continue rolling forever upon reaching the bottom, since it would have 
only kinetic energy. On Earth, however, the ball stops at the bottom of the hill due to the kinetic energy being 
transformed into heat by the opposing force of friction. Just as with energy transfers, energy is conserved in 

transformations.  
Which idea is BEST supported by this paragraph?  

(A) Energy transfers are the same as energy transformations.  

(B) A frictionless environment would stop energy transformations.  

(C) Friction is the opposite of kinetic energy.  

(D) Heat and friction are both different forms of energy. 

5. Three types of thermal energy transfer are conduction, convection, and radiation. While they can work 
separately, this is not always the case. Which example BEST shows all three forms of heat transfer being used?  

(A) The Sun heats the atmosphere by radiation, warm air near the equator rises through convection and air 
molecules transfer energy to each other by conduction.  

(B) A campfire heats the air by radiation and conduction. You roast a marshmallow in the flames of the fire 
through convection.  

(C) A burner on a stove warms a pan through conduction, which then heats the contents by radiation. You feel 
the heat above the pan by convection.  

(D) While pedaling a bicycle the tires get hot through convection with the ground. You begin to sweat due to 
conduction with the bicycle and radiate the heat into the air.  

6. Why did the author introduce how energy is transferred before introducing how energy is transformed?  
(A) to build the background knowledge of two different types of energy before introducing more types which 

are required for transformations  

(B) to explain how thermal energy is conserved in an effort to better describe how kinetic energy is conserved  

(C) to list all of the different types of energies before attempting to distinguish between transfers and 
transformations  

(D) to convey the importance of energy transfers in nature before introducing the role transformations play in 
the environment 

7. Which statement describes the energy conversion of a rock as it sits and then rolls down a hill?  
(A) The rock starts out with low gravitational potential energy (GPE) and low kinetic energy (KE) and then 

increases both GPE and KE until all of the GPE is transformed into KE.  

(B) The rock starts out with low gravitational potential energy (GPE) and high kinetic energy (KE) and then 
increases GPE and decreases KE until all of the KE is transferred into GPE.  

(C) The rock starts out with high gravitational potential energy (GPE) and no kinetic energy (KE) and then 
decreases GPE and increases KE until all of the KE is transformed to heat energy due to friction.  

(D) The rock starts out with high gravitational potential energy (GPE) and high kinetic energy (KE) and then 
decreases both GPE and KE until all of the KE is transformed to heat energy due to friction. 
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Law of Conservation of Energy - One Page Review 
 

Law of Conservation of Energy (LCE) Definition 
The Law of Conservation of Energy states that when one form of energy is transformed to another, no 
energy is created or destroyed in the process.  

 

Describing the Law of Conservation of Energy 

Qualitatively 
● Total energy of a system is 

conserved or constant 
● What you put in is what you 

get out 
● Machines are considered 

less than 100% efficient 
because some of the 
original energy is converted 
to nonusable/dissipated 
energy (usually heat) 

Quantitatively 

 

 

Using the Law of Conservation of Energy to Solve Problems Practice 

1. Use the law of conservation of energy (assume no friction nor air resistance) to determine the kinetic and 
potential energy at the various marked positions along the roller coaster track below. Finally, fill in the bars of 
the bar charts for positions A, B, C, D, and E 

 
2. Use the law of conservation of energy (there are friction and air resistance) to determine the amount of 

energy that has been transformed into heat once a 45g ball has reached point C in its bouncing.  
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Law of Conservation of Energy - Problems to Provide Evidence 
Directions: Answer each question completely. Make sure that you completely and clearly show your work. In 
order to completely show work, you need to include equations, plug in numbers, and give an answer with 
units.  
 

1. Use the law of conservation energy (assume no friction) to fill in the blanks at the positions for the ball. 
Don’t forget to show your work! (Level 2) 

 
 

2. Use the law of conservation of energy (assume no friction) to fill in the blanks at the various marked 
positions for a 1000-kg roller coaster car. Don’t forget to show your work! (Level 3) 

 
 
 
 

3. A skier of mass 65 kg starts from rest at point A as shown in the diagram below.  During the ski course, 
some of the gravitational potential energy transferred to kinetic energy. Between points A and B, 8000 
J of energy is converted to heat. What is the speed of the skier at point B? 
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Law of Conservation of Energy - Write to Provide Evidence 

Prompt: Before the current health crisis there were many discussions in the news and 
government that focused on the need to conserve energy (drive more efficient cars, use less 
electricity, etc.). If the law of conservation of energy is correct, why are people worried?  
 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________

__________________________________________________________________________________________ 

 
Rubric for Writing 

4 3 2 1 

The student correctly and 
clearly responds to the 
prompt. The student 
shows excellent 
understanding of the law 
of conservation of energy 
within the response. The 
student provides 
examples and details to 
support their explanation. 

The student correctly and 
clearly responds to the 
prompt. The student 
shows understanding of 
the law of conservation 
of energy within the 
response. The student 
provides at least one 
example or detail to 
support their explanation. 

The student correctly 
responds to the prompt. 
The student shows a 
basic understanding of 
the law of conservation 
of energy within the 
response. The response 
lacks details and 
examples to support the 
explanation. 

The student incorrectly 
responds to the prompts 
and/or shows no 
understanding of the law 
of conservation of energy 
within the response.  
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Law of Conservation of Energy - Investigate to Provide Evidence 
 

Directions: Investigate a situation in which energy is transferred from one form to another. You may pick 
any situation in which energy is transformed and transferred. Keep in mind that you will be asked to 
quantify energy within your system - make sure you choose something that you can do this for. Examples of 
things you could look at include a bouncing ball, a person going down a slide, or a wind turbine.  Try to come 
up with your own situation but if you cannot you are allowed to use one of the examples.  

 

Describe Observe your situation several times and describe what is happening. Be sure to describe the 
energy transformation that is occurring within your situation.  
 
________________________________________________________________________________________ 

________________________________________________________________________________________  

________________________________________________________________________________________  

________________________________________________________________________________________  

________________________________________________________________________________________ 

________________________________________________________________________________________  

________________________________________________________________________________________  

Diagram Draw a detailed diagram of your situation. Pick three points within your diagram and label these 
points A, B, and C.  At each of these points, list the type(s) of energy present.  
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Data Measure and collect data so that you will be able to quantify each type of energy in your situation. 
Organize the collected data in a data table.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Calculate Use the data you collected to calculate the energy at each point you labeled in your diagram. 
Please clearly show each calculation. Once you have completed your calculations add the values to the 
diagram on the previous page.  
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Apply and Explain Now is the time to apply the law of conservation of energy. Think of everything you have 
done during this investigation and construct an answer to the following prompt using a claim, evidence, and 
reasoning format.  Make a claim that connects the law of conservation of energy to your investigation. 
Provide evidence from your investigation to support your claim. Use your scientific knowledge of the law of 
conservation of energy to provide reasoning for the observations and results of your investigation.  
 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________  

 

Rubric for Investigation 
4 3 2 1 

The student has done the 
following correctly and with 
great detail using complex 
scientific vocabulary. 
❏ Described a situation 

that involved the 
transformation of 
energy 

❏ Collected data that 
allowed for calculation 
of energy 

❏ Calculated energy for 
the situation 

❏ Explained how the law 
of conservation of 
energy relates to the 
situation.  

The student has done the 
following correctly and with 
some detail using complex 
scientific vocabulary. 
❏ Described a situation 

that involved the 
transformation of 
energy 

❏ Collected data that 
allowed for calculation 
of energy 

❏ Calculated energy for 
the situation 

❏ Explained how the law 
of conservation of 
energy relates to the 
situation.  

The student has done some 
of the following correctly 
using basic scientific 
vocabulary 
❏ Described a situation 

that involved the 
transformation of 
energy 

❏ Collected data that 
allowed for calculation 
of energy 

❏ Calculated energy for 
the situation 

❏ Explained how the law 
of conservation of 
energy relates to the 
situation. 

The student has done most 
of the following incorrectly 
and without the use of 
scientific vocabulary 
❏ Described a situation 

that involved the 
transformation of 
energy 

❏ Collected data that 
allowed for calculation 
of energy 

❏ Calculated energy for 
the situation 

❏ Explained how the law 
of conservation of 
energy relates to the 
situation 
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Thermal Energy  

Heat (Q): The transfer of 
thermal energy between two 
materials with different 
temperatures. 

Calculating Heat 

Equation: 

Q = mcΔt   “Q m Cat” 

Variables and Units: 
Q: Heat (J) 
m: mass (kg) 
c: specific heat (J/kg0C) 
ΔT: Change in temperature (0C) 
         T = Tf - Ti 

Practice Questions: 
1. How much heat is added to a 4.25 kg glass skillet to raise its temperature from 200C to 1000C? 

 
 
 

2. If 1.4 x 105 J of heat is added to 0.6 kg of water at 300C what temperature does it reach? 
 
 
 

 

Specific Heat Capacity 

Specific Heat is a property of 
matter. (Like density). It is a 
calculated value when you can 
measure the amount of heat 
added/loss, mass and 
temperature change of the 
material. 
 
If a material has a low specific 
heat, its temperature changes 
quickly. The same is true if the 
material has a high specific 
heat, its temperature changes 
slower. 

All matter has 
its own 

unique value 
of its specific 

heat. 

 

Questions:  
3. Explain why there is a difference in the two columns in the specific heat table above. 

 
 

4. Two identical blocks of aluminum and iron with the same mass and temperature are placed on a 
block of ice. Which metal will melt more ice and explain why. 

 
 

 

19 



 

3 Types of Thermal Energy Transfer 

Conduction: Energy transfer 
through the material. Metals are 
good conductors. 
 
Everyday examples of Conduction 

(or preventing it). 
● Cooking Utensils 
● Windows 
● Buildings have two doors to 

go through. 
● Wall construction. 

Convection: Hot particles rising 
through space. 
 
Everyday examples of Convection 
● Fireplace chimney 
● Ovens 
● Hawaiian Island Formation 

 

Radiation: Transfer by wave 
energy. No material is needed. 
 

Everyday examples of Radiation 
● Radiators Park High School 
● Feeling a flame 
● Fireplace warming a room. 
● Sun's energy reaching earth 
● Light, radio, TV, microwaves... 

 

 
 

Phase Change 

A phase change is one a 
material goes from one state 
of matter to another.  
 
There is no temperature 
change when materials 
melt/freeze or 
boil/condense. 

Calculating Heat Added or Lost during a Phase Change 

Melting/Freezing 

Q = mHf 
Melting (+Q) Freezing (-Q) 

Variables and Units: 
Q: Heat (J) 
m: mass (kg) 
Hf: Specific Latent Heat of fusion (J/kg) 
 
Hf for water 3.34 x 105 J/kg 

Boiling/Condensing 

Q = mHv 

Boiling (+Q) Condensing (-Q) 

Variables and Units: 
Q: Heat (J) 
m: mass (kg) 
Hv: Specific Latent Heat of vaporization 

(J/kg) 
 
Hv for water 2.26 x 106 J/kg 

Practice Questions: 
5. How much heat is removed when 0.5 kg of water at 0oC freezes into ice at 00C? 

 
 
 

 
 

Important Values for Water 

Specific Heat Capacity (c) 
Ice: 2080 J/kg0C 
Water: 4186 J/kg0C 
Steam: 2020 J/kg0C 

Specific Latent Heat (H) 
Heat of Fusion: 3.34 x 105 J/kg 
Heat of Vaporization: 2.26 x 106 J/kg 
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Phase Change Diagram 
Graphs of Heat vs Temperature 

 

 

 
 
 

Practice Questions: 
 

6. You have 1.5 kg of snow at -50C and want to make hot chocolate at a temperature of 700C. How 
much heat is required? 

 
 
 
 
 
 
 
 
 

7. Explain in detail between the two graphs. (Hints: Why does one graph give phase changes while the 
other gives mathematical formulas?) 
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Conservation of Thermal Energy (Review) 
 

Conservation of Thermal Energy 

● Calorimetry: when hot and cold matter are mixed together the heat energy 

gained by the cold matter is equal to the heat energy lost by the hot matter. 

● Written as an equation: Qcold = - Qhot
 
Take 

a look at the expanded version of this equation 

below.  

 
  
 

 

Practice Problem #1 

0.2 kg of an unknown metal at 270oC is placed into 0.5 kg of water at 25oC. After a few minutes the 

temperature of the water with the metal in is 34oC. What is the unknown metal (Use the data table on pg. 

19 to help you)? Explain your reasoning. 

 

 

 

 

 

Practice Problem #2 

When 130 g of water at 3oC is poured into 95 g of water at 80oC, what will be the equilibrium temperature? 
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Thermal Energy - Problems to Provide Evidence 
Directions: Answer each question completely. Make sure that you completely and clearly show your work. In 
order to completely show work, you need to include equations, plug in numbers, and give an answer with 
units. For some of the problems you may need to use the data table on pg. 19 and important values for water 
on pg. 20.  
 

1. Years ago, a block of ice with a mass of 20.0 kg was used daily in a home icebox.  The temperature of 
the ice was 0.0°C when it was delivered.  As it melted to water at 00C  how much heat did the block of 
ice absorb? (level 2) 

 
 
 
 
 
 
 

2. What quantity of heat is required to raise the temperature of 0.450 kilograms of water from 15°C to 
85°C? (level 2) 

 
 
 
 
 
 
 

3. If 2.3 x 103 J of energy is used to convert water at 1000C to steam at 1000C. What amount of water was 
turned to steam? (level 3) 

 
 
 
 
 
 
 
 
 
 

4. Jon has discovered a new liquid and wants to determine the specific heat capacity of the liquid. He 
adds 4500 J of energy to 56g of the liquid at 220C. The liquid reaches a temperature of 500C. What is 
the specific heat capacity of the liquid?  (Level 3) 
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5. If 430 grams of water at a temperature of 400C is heated to steam at a temperature of 1300C. Calculate 

the amount of heat that was supplied to the water. (level 4) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6. How much heat is released from a radiator when 25 kg of steam at 1250C cools into water at 300C? 
(level 4)  
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Conservation of Thermal Energy - Problems to Provide Evidence 
Directions: Answer each question completely. Make sure that you completely and clearly show your work. In 
order to completely show work, you need to include equations, plug in numbers, and give an answer with 
units. For some of the problems you may need to use the data table on pg. 19 and important values for water 
on pg. 20. 

1. A piece of copper with a mass of 5 kg  is placed in a bucket of 3000mL of water to cool it down. The 
water in the bucket absorbs 2.3x105J of energy during the process. Assuming no energy is lost to the 
surroundings how much energy did the copper metal release during the process? (level 2) 

 
 
 
 
 
 
 
 

2. A sample of brass metal at 26.5°C is placed in a Styrofoam cup containing 0.05 kilograms of water at 
88.6°C. The water cools down and the metal warms up until thermal equilibrium is achieved at 87.1°C. 
Assuming no heat was lost to the surroundings what was the mass of the brass metal? (level 3) 

 
 
 
 
 
 
 
 
 
 
 
 
 

3. If 35g of sea water at a temperature of 500C is mixed with 0.22kg of water at a temperature of 210C. 

What is the final temperature of the water? (Level 4) 
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Thermal Energy - Write to Provide Evidence 
Prompt: Peter Quill, everyone’s favorite intergalactic traveler, is stranded on a previously undiscovered planet. 
He needs to find a way to send out an emergency signal but he is out of fuel to do this. He figures the easiest 
way to get his signal working is to burn a solid fuel into a liquid and then a gas to turn a turbine. He has found 
an unusual solid that he thinks he can burn to power his turbine. He needs to ensure that he has enough of 
this fuel when he begins burning it or there will not be enough energy to fuel the signal. He has calculated that 
he needs a minimum of 4.3 x 106J. Describe in detail how Peter Quill could determine how much solid fuel he 
will need to burn. Be sure to use the concepts of thermal physics.  
 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________  

Rubric for Writing 

4 3 2 1 

The student correctly and 
clearly responds to the 
prompt. The student 
shows excellent 
understanding of the 
concept of thermal 
physics. within the 
response. The student 
provides examples and 
details to support their 
explanation. 

The student correctly and 
clearly responds to the 
prompt. The student 
shows understanding the 
concept of thermal 
physics within the 
response. The student 
provides at least one 
example or detail to 
support their explanation. 

The student correctly 
responds to the prompt. 
The student shows a 
basic understanding of 
the concept of thermal 
physics within the 
response. The response 
lacks details and 
examples to support the 
explanation. 

The student incorrectly 
responds to the prompt 
and/or shows no 
understanding of the 
concept of thermal 
physics within the 
response.  
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Thermal Physics - Design an Experiment to Provide Evidence 
Prompt: You have been asked to design an at home experiment that demonstrates your knowledge of thermal 

physics. Please include the following sections/parts in your design. Make sure that you organize your work in a 

clear and concise manner.  The goal is to provide evidence that you understand a thermal physics law/theory.  

(a) What thermal physics law/theory are you going to determine or prove? (Stuck look back at the 

review section of the packet.) Write a question related to the thermal physics law/theory that your 

lab experiment will answer.  

(b) Draw a diagram of the experimental set up including any equipment found at home or from your 

school’s physics laboratory. In your diagram, include what quantity would be measured and draw or 

state what equipment would be used to measure it. 

(c) Describe the overall procedure to be used. Use enough detail that another student could replicate 

the experiment. 

(d) From the quantities measured in part (b), derive the calculations/formulas needed to arrive at an 
answer to your question in part (a).  

 
__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

27 



 
__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________ 

__________________________________________________________________________________________  

 
Rubric for Design and Experiment  

4 3 2 1 

The Student can design 
an at home experiment 
that uses proper 
equipment with 
necessary measurements 
and analysis in thermal 
physics.  

The Student can design 
an at home experiment 
that uses proper 
equipment with the 
necessary measurements 
in thermal physics. 

The Student can design 
an at home experiment 
with proper equipment 
and measurements. 

The Student  designs an 
at home experiment that 
does not include proper 
equipment and 
measurements. 
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Letter to My Teacher 
Directions: What did you learn during 3rd Quarter? Now is your opportunity to really 
show off. Use examples, pictures, descriptions and diagrams to demonstrate your 
level of learning. Be creative. Attach more paper if needed. 
__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________ 

________________________________________________________________________________________  

Rubric for Letter 
4 3 2 1 

The student uses complex 
scientific vocabulary and 
detailed examples to show 
understanding of the 
chosen topic.  

The student uses complex 
scientific vocabulary and 
examples lacking detail to 
show understanding of the 
chosen topic 

The student uses basic 
scientific vocabulary to 
show understanding of the 
chosen topic 

Student does not show 
understanding of the 
chosen topic 
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Answers to Practice Problems 

Page 
Number 

Answers/Solutions 

5 

1a. KE, GPE, and sound  

1b. GPE 

1c. EPE and KE 

2. KE = ½mv2 = ½(8.3 kg)(4.3 m/s)2 = 76.7 J 

3. EPE = ½kx2 you must rearrange the equation giving you  

3.6 N /mk = x2
2EPE =

(0.5)2
2(9.2J) = 7  

4. The amount of elastic energy stored in a spring can be determined using the equation 
EPE=½kx2, EPE is directly related to k (spring constant) and x2 (distance stretched). 
Given that each spring was stretched to the same amount, the difference in EPE comes 
from the difference in K. Since EPE and k are directly related the greater the EPE the 
greater k. Spring 1 stores the most EPE and therefore has the greatest spring constant.  

11-12 
 
1. A             2. C             3. D              4. B              5. A              6. A              7. C 
 

13 
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Page 
Number 

Answers/Solutions 

19 - 21 

1.) Q = mcΔT = (4.25kg)(670Jkg-1K-1)(1000C - 200C) = 2.28 x 105 J 

2.) Q = mcΔT rearrange for  then use ΔT = Tf - TiT 5.56 CΔ = Q
mc = (1.4 x 10  J)5

(0.6kg)(4200 )J
kg  Co

= 5 0  

rearrange for Tf = ΔT + Ti = 55.560C + 300C = 85.60C 

3.) The first column the mass units use kilograms. The second column the mass units 

use grams. 

4.) Aluminum. It has more thermal energy than iron with the same mass and at the 

same temperature. It has a higher specific heat so it will melt more ice. 

5.) Q = mHf = (0.5kg)(3.34 x 105 J/kg) = -1.67 x 105 J (The answer is negative because 

heat is being removed.) 

6.) To melt the ice requires three actions - heat up the solid, melt the solid to a liquid, 

finally heat up the liquid. This means three equations.  Q = mciceΔT + mHf + 

mcwaterΔT = (1.5kg)(2080 )(00C - -50C) + (1.5kg)(3.34 x 105 J/kg) + (1.5kg)(4186J
kg  Co

J
kg  Co

)(700C - 00C)  = 9.56 x 105 J 

7.) First, the x and y axis are flipped. Second, there is no temperature change when 

matter changes state from solid-liquid or from liquid-gas. So, in the first graph the 

graph curve is vertical and in the second graph the curve is horizontal. The heat 

lost/gained during a phase change is dependent on the matter’s latent heat of 

fusion/vaporization. While the state of matter is unchanged and the curve is 

increasing/decreasing in both graphs. The heat lost/gained during a temperature 

change is dependent on its specific heat and the temperature change. Graph two 

also illustrates the names of the phase changes between solid-liquid and liquid-gas. 

22 

1.) -Qmetal = Qwater expand to -mmetalcmetalΔTmetal = mwatercwaterΔTwater solve equation for 

cmetal  This makes the metal copper99cmetal =
−(0.2kg)(34 C − 200 C)0 0

(0.5kg)(4186 )(34 C − 25 CJ
kg  Co

0 0

= 3 J
kg  Co  

because 399  is closest to its specific heat of 400 .J
kg  Co

J
kg  Co   

2.) -QHot = Qcold expand to -mhotcwater(T-Ti, hot) = mcoldccold(T-Ti, cold) notice that the final 

temperature of the hot and cold water will be the same because once mixed 

together they will reach thermal equilibrium. Solve for T.  T = 35.50C 
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