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TOPIC 4:  
ENERGY CHANGES 
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CHAPTER 
ANALYSIS 

THE ABOUT 

TIME 

EXAM 

WEIGHTAGE 

• Relatively straight forward chapter 

• Understand big idea: ‘system’ & ‘surroundings’ 

• Learn how to calculate bond energy  

• Learn how to sketch energy profile diagram 

• Light-medium overall weightage 

• Constitute to 3% of marks for past 5 year papers 
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ENERGY FROM CHEMICALS 
EXOTHERMIC 
ENDOTHERMIC 
ENERGY PROFILE DIAGRAM 

Pay special attention to your understanding of ‘system’ & surrounding.  

It is the foundation of this chapter. 

KEY CONCEPT 
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ENERGY FROM 
CHEMICAL 

REACTIONS 
 
ENERGY FROM CHEMICAL REACTION 
  
During chemical reactions, chemical bonds within the 
reactants are broken and new bonds are formed, creating new 
products.  
 
 
The reactants and products make up the system and when it 
releases or absorbs heat energy, the surrounding would 
experience a change in temperature. 
 
 
 
For an exothermic reaction, the chemical reactions causes 
the system to release heat energy to the surroundings. The 
overall energy level of the system would hence decrease. 
 
 
For an endothermic reaction, the chemical reactions causes 
the system to gain heat energy from the surroundings. The 
overall energy level of the system would hence increase. 
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EXOTHERMIC 
REACTION 

EXOTHERMIC REACTION 
  
An exothermic reaction occurs where energy is expelled out to 
the surroundings. 
  
Examples of exothermic processes would include 
condensation and freezing as heat is expelled out to the 
surroundings to lower the units’ temperature. 
  
- Combustion reactions are also exothermic. Burning a 
hydrocarbon in the presence of oxygen will produce heat and 
raise the temperature of the surroundings. 
  

C2H4 (g) + 3 O2 (g)  2 CO2 (g) + 2 H2O (l) + heat 
  
  
- Neutralisation reactions are also exothermic. Heat is 
produced when H+ ions undergo bond forming with OH– ions 
to form water. 
 

H+ (aq) + OH– (aq)  H2O (l) + heat 
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Exothermic reaction 

Progress of reaction 

Energy level 

AE 

ΔH 

C2H4 (g) + 
3 O2 (g) 

2 CO2 (g) + 2 H2O (l) 
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ENDOTHERMIC 
REACTION 

ENDOTHERMIC REACTION 
  
An endothermic reaction occurs when energy is absorbed 
from the surroundings. 
  
Examples of endothermic process are melting and boiling 
where heat energy is absorbed to change states. 
  
- Dissolving ionic salts in water is endothermic. For example, 
dissolving sodium chloride in water causes the temperature of 
the solution to decrease.  
  

NaCl (s) + heat  NaCl (aq) 
  
- Thermal decomposition is an endothermic process as heat 
is required for most compounds to be decomposed.  
  

PbCO3 (s) + heat  PbO (s) + CO2 (g) 
  
 
- Electrolysis is an endothermic reaction which occurs without 
absorbing heat energy. Instead, electrolysis occurs by 
absorbing in electrical energy for a reaction. 
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Endothermic reaction 

Energy level 

Progress of reaction 

2H2O (l) 

2H2 (g) + O2 (g) 
 

AE 
ΔH 



For more notes & learning materials, visit: 
www.overmugged.com 
 
‘O’ levels crash course program 
 

IG handle: 
@overmugged 
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Join our telegram 
channel: 
@overmugged 

Need help? 
 
DARRELL 
(Private tutor with 7 
years of experience) 
 
8777 0921 
(Whatsapp) 
 
@Darreller 
(telegram username) 

Professionally designed crash course to help you get a condensed revision before your ‘O’ Levels! 
 
The 4 hour session focuses on going through key concepts and identifying commonly tested 
questions! 
 
Our specialist tutors will also impart valuable exam pointers and tips to help you maximise your 
preparation and ace your upcoming national exam! 
 
The crash courses will begin in June 2021 and last till Oct 2021. 
 

Register now on our website and secure your slots! 

 
 
 

http://www.overmugged.com/
https://www.instagram.com/overmugged/
https://t.me/overmugged
https://www.overmugged.com/crashcourses

