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Module 14_Lesson 1:
“Energy”

Inspire Chemistry



Outcomes: 
After this lesson I can:
◗ Define energy.

◗ Distinguish between potential and kinetic energy.

◗ Relate chemical potential energy to the heat lost or gained 
in chemical reactions.

◗ Calculate the amount of heat absorbed or released by a 
substance as its temperature changes.



Part 1

Learning objectives:

• Define Energy, Potential Energy and Kinetic Energy and chemical potential .

• State the law of conservation of energy.

• Compare and contrast temperature and heat.





Focus Question

What is energy?

https://www.youtube.com/watch?v=dmcevC55K3s



New Vocabulary

❑ Energy 
❑ Law of conservation of energy 
❑ Chemical potential energy 
❑ Heat
❑ Endothermic
❑ Exothermic
❑ calorie 
❑ Joule
❑ Specific heat 



Review Vocabulary

temperature: a measure of the average
kinetic energy of the particles in a sample
of matter.



The Nature of Energy

• Energy is the ability to do work or produce heat.

• Energy exists in two basic forms: potential energy
and kinetic energy.

• Potential energy (PE) is 
energy due to the 
composition(تكوين) or 
position of an object. 

• Kinetic energy (KE) is 
energy of motion.

• Define Energy, Potential Energy and Kinetic Energy and chemical potential .



• Define Energy, Potential Energy and Kinetic Energy and chemical potential .



kinetic and thermalD

kinetic and electricalC

potential and kineticB

potential and electricalA

What are two basic forms of energy?1.

CORRECT

Quiz
• Define Energy, Potential Energy and Kinetic Energy and chemical potential .



The Nature of Energy

• Chemical systems contain both kinetic 
energy and potential energy. 

• The kinetic energy of a substance is 
directly related to the constant random 
motion of its representative particles 
and is proportional to temperature. 

• The potential energy of a substance 
depends on its composition: the type of 
atoms, the number and type of chemical 
bonds, and how the atoms are arranged.

• Define Energy, Potential Energy and Kinetic Energy and chemical potential .



The Nature of Energy

• The law of conservation of energy states that in any chemical reaction or
physical process, energy is neither created nor destroyed, but can change
from one form to another.
• This is also known as the first law of thermodynamics.

What can you say about the value of KE +PE in every position? Is it changing? 

No, their sum is constant (doesn’t change)

PE+KE=10 J PE+KE=10 J PE+KE=10 J

• State the law of conservation of energy.



• State the law of conservation of energy.



https://edushare.moe.gov.ae/Uploads/Re
sources/78e0121d-a7a5-4ea3-aff5-
c8f6c5f155db/767204/index.html
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• State the law of conservation of energy.



It states that energy cannot be converted from one 
form to another.

C

Both A and B are true.D

It is the first law of thermodynamics.B

It states that energy is neither created nor destroyed 
but can be transformed.

A

Which of the following best describes the law of 
conservation of energy?

2.

CORRECT

Quiz



The Nature of Energy

• Chemical potential energy is energy stored in a 
substance because of its composition(تكوين):
❑ the type of atoms.
❑ the number and type of chemical bonds, 
❑ and how the atoms are arranged.

• Chemical potential energy plays an important role 
in chemical reactions.

• Define Energy, Potential Energy 
and Kinetic Energy and chemical 

potential .



It is energy stored in a substance due to its ability to 
undergo chemical reactions.

D

It is energy a substance has due to the motion of its 
particles.

C

It is energy stored in a substance because of its 
composition.

B

It is energy a substance has due to the charge of its 
electrons.

A

Which of the following best describes chemical 
potential energy?

3.

CORRECT

Quiz



Which of the following gas stoves is hot? Why?



Is energy “heat” produced in this 
chemical reaction? How do you feel it?

Yes. We feel it 
through the 

high 
temperature.



The Nature of Energy

• Heat is energy that is in the process of flowing from a 
warmer object to a cooler object. 

• The symbol q is used to represent heat.

• Compare and contrast temperature and heat



Part 2

Learning objectives:

• Perform interconversion between units of temperature and heat.

• Describe the relationship between the specific heat capacity of a 
substance and  the resistance to change in temperature.

• Calculate the amount of heat absorbed or released by a substance as its 
temperature changes.



What are the used 
units to measure 

heat “q”?



Measuring Heat

• A calorie (cal) is defined as the amount of energy 
required to raise the temperature of one gram of 
pure water by one degree Celsius (1°C).

• The energy content of food is measured in 
nutritional Calories.

• 1 nutritional Calorie equals 1000 calories, or 1 
kilocalorie (kcal).

• Perform interconversion between units of temperature and heat.



Measuring Heat

• A joule (J) is the SI unit 
of heat and energy. 

• A joule is equivalent to   
0.2390 calories.

• Perform interconversion between units of temperature and heat.



kilocalorieC

jouleD

calorieB

nutritional CalorieA

Which of the following is the SI unit for energy and 
heat?

4.

CORRECT

Quiz

• Perform interconversion between units of temperature and heat.



CONVERT ENERGY UNITS 

Use with Example Problem 1.

Problem 
A breakfast of cereal, orange juice, and 
milk might contain 230 nutritional Calories.
Express this energy in joules.

KNOWN

amount of energy = 230 Calories

UNKNOWN

amount of energy = ? J

SOLVE FOR THE UNKNOWN

Convert nutritional Calories to calories.

• Apply the relationship 1 Calorie = 1000 
cal.

230 Calories ×
1000 cal
1 Calorie

= 2.3 × 105 cal 

Convert calories to joules.

• Apply the relationship 1 cal = 4.184 J.

2.3 × 105 cal ×
4.184 J

1 cal
= 9.6 × 105 J 

• Perform interconversion between units of temperature and heat.





Specific Heat

• The specific heat of any substance is the amount of heat
required to raise the temperature of one gram of that
substance by one degree Celsius.

• Because different substances have different compositions, 
each substance has its own specific heat.

• Some objects require more heat than others to raise their 
temperatures.

• Describe the relationship between the specific heat capacity of a substance and  
the resistance to change in temperature.



Specific Heat

• Describe the relationship between the specific heat capacity of a substance and  
the resistance to change in temperature.



Specific Heat

Which substance will resist(تقاوم) the 
change in temperature when heated
more than the other:
Concrete or Silver.  Why? Concrete

Because the specific heat of concrete is 
higher. Concrete needs 0.84 J to heat up 1 
gram by 1 oC. 

However, Silver needs only 
0.235 J to heat up 1 gram by 
1 oC

• Describe the relationship between the specific heat capacity of a 
substance and  the resistance to change in temperature.



Think Critically!

The specific heat of concrete is 0.84 J/(g・°C), so 1 g of concrete 
absorbs 0.84 J when its temperature increases by 1°C.

Imagine that the temperature of a 5 Kg of concrete increased by 6 oC. 
How much heat did it absorb? 

Hint: Use the 
specific heat.

• Calculate the amount of heat absorbed or released by a substance as its temperature 
changes.



Specific Heat

The following equation can be used to calculate heat 
absorbed and released. 

• Calculate the amount of heat absorbed or released by a substance as its temperature 
changes.



q = c × ΔTC

q = c × m × ΔTD

H = c × m × ΔTB

q = c × m × ΔHA

Which of the following is the equation for calculating 
heat?

5.

CORRECT

Quiz

• Calculate the amount of heat absorbed or released by a substance as its temperature 
changes.



CALCULATE SPECIFIC HEAT

Use with Example Problem 2.

Problem 
In the construction of bridges and 
skyscrapers, gaps must be left 
between adjoining steel beams to 
allow for the expansion and 
contraction of the metal due to 
heating and cooling. The 
temperature of a sample of iron 
with a mass of 10.0 g changed from 
50.4°C to 25.0°C with the release of 
114 J. What is the specific heat of 
iron?

• Calculate the amount of heat absorbed or released by a substance as its temperature 
changes.



CALCULATE SPECIFIC HEAT

Use with Example Problem 2.

Problem 
In the construction of bridges and 
skyscrapers, gaps must be left 
between adjoining steel beams to 
allow for the expansion and 
contraction of the metal due to 
heating and cooling. The 
temperature of a sample of iron 
with a mass of 10.0 g changed from 
50.4°C to 25.0°C with the release 
of 114 J. What is the specific heat
of iron?

KNOWN

energy released = 114 J    Ti = 50.4°C

mass of iron = 10.0 g Fe    Tf = 25.0°C

UNKNOWN

specific heat of iron, c = ? J/(g•°C)

SOLVE FOR THE UNKNOWN

Calculate ΔT.

ΔT = 50.4°C – 25.0°C = 25.4°C

• State the equation for calculating heat.

q = c × m × ΔT 

• Solve for c.

c × m × ΔT
m × ΔT

= 
q

m × ΔT 

c = 
q

m × ΔT 
• Calculate the amount of heat absorbed or released by a substance as its temperature 

changes.



CALCULATE SPECIFIC HEAT

SOLVE FOR THE UNKNOWN (continued)

c = 
q

m × ΔT 
• Substitute q = 114 J, m = 10.0 g, and ΔT = 

25.4°C.

c = 
114 J

(10.0 g)(25.4°C) 

• Multiply and divide numbers and units.

c = 0.449 J/(g•°C) 

• Calculate the amount of heat absorbed or released by a substance as its temperature 
changes.



4.If the temperature of 34.4 g of ethanol increases from 25.0°C to 
78.8°C, how much heat has been absorbed by the ethanol? The specific
heat of ethanol =2.44 J/(g oC)

Known
m= 34.4 g
Ti= 25.0°C
Tf = 78.8°C
c= 2.44 J/(g oC)
ΔT = Tf – Ti = 78.8 – 25 = 53.8 oC

Unknown
Heat absorbed (q)? 





a b

c d

“Critical thinking”



a b

c d

“Critical thinking”


