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Chapter: Energy & Chemical Change 

Section [1]: Energy 
 

Energy is the ability to do work or produce heat.  

Potential Energy is the energy due to the composition or position of an 

object. 

Kinetic Energy is the energy of motion.  

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

Chemical Potential Energy is the energy that is stored in a substance because of its 

composition. 

State the law of conservation of energy. 

Energy can neither be created nor be destroyed but it can be converted 
from one form to another_ also known as the first law of thermodynamics. 
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Describe how chemical energy is related to the heat lost or gained in 

chemical reactions (Exothermic and Endothermic reactions) 

 
In Exothermic Reactions: Chemical potential energy changes to heat, and 

the heat is released.  

In Endothermic Reactions: Heat is absorbed and changed to chemical 

potential energy. 
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Compare and contrast temperature and heat  

TEMPERATURE is a measure of the average kinetic energy of the particles in a sample of 

matter  

HEAT (Q) is energy that is in the process of flowing from a warmer object to a cooler object. 

 

 

 

 

 

 

 

 

MEASURING HEAT (Q)  

• The SI unit of energy and heat is Joule (J).   

• Bigger unit of Joule is Kilojoule 

• 1 KJ = 1000J 

• In the metric system of unit, calorie (cal) is the unit of energy. 

• Calorie is defined as the amount of energy required to raise the 

temperature of 1 gram of water by 1°C. 

• Bigger unit of calorie is kilocalorie (Kcal) 

• One nutritional Calorie equals 1000 calories, or one kilocalorie 

(kcal). 

• 1 cal = 4.184 J 

In the graph above two bodies A and B, different temperatures, the temperature of 
A is higher than that of B. 
(b) When they are in contact, heat is transferred from A warmer to B cooler.  
(c) Heat transfer will stop when both A and B reach the final temperature. 
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CALORIE is the amount of heat required to raise 

the temperature of one gram of pure water one 

degree Celsius (℃).  

 

JOULE is the SI unit for heat and energy. 

 

Q. A fruit-and-oatmeal bar contains 142 nutritional Calories.  

Convert this energy to calories. 

 

 

 

 

 

 

Q. An exothermic reaction releases 86.5 kJ. How many kilocalories of energy are 
released? 

86.5 kJ 1 kcal
4.184 kJ

 20.7 kcal
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SPECIFIC HEAT (c)  

It’s the amount of heat required to raise the 

temperature of one gram  

(1 g) of that substance by one degree Celsius (1 oC). 
 

- It is a physical property that can be used 

to help identify the substance.  

- Since different substances have different 

compositions, each substance has its 

own specific heat capacity.  
 

[Q] How would the temperature change of the 

concrete compare to that of the water on a hot 

summer day? 

The water is cooler because water must absorb five 

times the number of joules as concrete to reach an 

equivalent temperature. 
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Examples: 

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? Refer to Table 2. 
q  c  m  T 
q 2.44 J/( g • ° C ) 34.4 g 53.8° C

34.52 10 J 

 

  
A 155-g sample of an unknown substance was heated from 25.0°C to 40.0°C. In the process, 

the substance absorbed 5696 J of energy. What is the specific heat of the substance? 
Identify the substance among those listed in Table 2. 
q  c  m  T 

 
  

• 


5696 J
2.45 J/(g °C)

155 g 40.0 25.0°C



qc

m T

 

The specific heat is very close to the value for ethanol. 
  
A 4.50-g nugget of pure gold absorbed 276 J of heat. The initial temperature was 25.0°C. 

What was the final temperature? 
q  c  m  T 

 
   •

 
276 J

475 C
0.129 J/g C 4.50 g

qT
cm

  


 

T  Tf  Ti  Tf  25.0°C  475°C 
Tf  5.00  102°C 
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EXERCISE 

1-A 90.0 g sample of an unknown metal absorbed 25.6 J of heat as its temperature increased 1.18 C° what 
is the specific heat of the metal ?  

 

2-the temperature of a sample of water increases from 20.0 C° to 46.6 C° as it absorbs 5650 J of heat .what 
is the mass of the sample ?  

 

3-how much heat is absorbed by a 2.00 × 103 𝑔 granite boulder ( Cgranite = 0.803 𝐽/(𝑔. 𝐶°) as its temperature 
changes from 10.0 C° to 29.0 C° ?  

 

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 ? Cethanol = 2.44 𝐽/(𝑔. 𝐶°) 

 

5-a 155 g sample of an unknown substance was heated from 25.0 C° to 40.0 C° in the process , the 
substance absorbed 5696 J of energy , what is the specific heat of the substance ? identify the substance ? 

  

6- 4.50 g nugget of pure gold absorbed 276 J of heat the initial temperature was 25.0 C° what was the final 
temperature ?  

 

7- 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 ?  

 

8-if 335 g of water at 65.5 C° loses 9750 J of heat , what is the final temperature ?  

 

9- calculate the amount of heat absorbed by 5.00×103 g block of concrete sidewalk if temperature 
increased by 6.0°C Cconcrete = 0.84 𝐽/(𝑔. 𝐶°) and compare the absorbed heat by water if water has the same 
mass ?  

 

10- calculate the amount of heat absorbed when 5.5 g of aluminum is heated from 25.0 °C to 95 °C The 
specific heat of aluminum is 0.897 𝐽/(𝑔. °C)  

 

11- equal masses of Al , Au(gold ) , iron (Fe ) ,Ag(silver ) were left to site in the sun at the same time and for 
the length of time , arrange the four metals according to the increase in their temperature. 

 


