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                                                                     WORKSHEET 21
School: Ba Sangam College        Year: 13
Subject: Chemistry        Name: 
Strand 3- Reactions
Sub strand 3.2- Thermo chemistry
Content Learning Outcome -Define a system and a surrounding

-Describe the three types of ‘system’ associated with thermo-chemistry
-Define enthalpy change and perform calculations on enthalpy change 
  related to it.
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PH: 6674003/9264117      E-mail: basangam@connect.com.fj

System and Surrounding
-System is the part of the universe (everything) we 
want to study.
-Surrounding is everything in the universe apart 
from the system.
Types of System
1. Open system – is a system where the energy and 
the matter can be transferred in and out of the 
system. Example,burning rubbish.
2. Closed system – is a system where only energy 
can be transferred out of the system. Example, 
cooking curry.
3. Isolated system - is a system where neither 
energy nor matter can be transferred. Example, a 
bomb calorimeter.
Note:
A system is defined in terms of properties or 
functions like pressure, temperature, volume, heat, 
enthalpy and entropy.

Heat of Reactions
Heat of reaction is the change in the enthalpy of a 
chemical reaction that occurs at a constant pressure.
Types of Reactions
1. Exothermic Reaction
-Reaction in which energy is released into the 
surrounding, therefore the temperature of the 
system decreases.
-Since heat is released, the products have less 
energy than the reactants.
-Energy flows from the system to the surrounding, 
thus surrounding becomes warmer.
-Has a negative value for change in enthalpy.

In an exothermic reaction, energy is released into 
the surrounding as heat. As a result, the temperature
of the surrounding increases.

Reaction Profile of an Exothermic Reaction

2. Endothermic Reaction
-Reaction in which energy is absorbed from the 
surrounding, therefore the temperature of the 
system increases.
-Since heat is absorbed, the heat energy of the 
products is higher than the heat of the reactants.
-Energy flows from the surrounding to the system, 
therefore the surrounding becomes cooler.
-Has positive value for change in enthalpy.

In an endothermic reaction, energy is 
absorbed from the surrounding. As a result, the 
temperature of the surrounding decreases.

Reaction Profile of an Endothermic Reaction

Summary
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Enthalpy
Enthalpy is a measurement of energy in a 
thermodynamic system which is equivalent to the 
total heat content of a system.

Enthalpy Change (ΔH)
Enthalpy change is the heat change under constant 
pressure. It is also known as heat of reaction.

Heat Capacity (C)
Heat capacity of an object is the amount of heat that
will change the temperature of the object by 1 ℃. It 

is also known as thermal capacity. It has units as 
joules per degrees Celsius (J/℃) or joules per kelvin

(J/K).

Specific Heat Capacity (c)
Specific heat capacity of an object is the amount of 
the heat that will change the temperature of 1 gram 
of the object by 1 ℃.

Example: Reference 2019

Reference: 2018

Reference: 2017
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Reference: 2016

Reference: 2015

Exercise
1. 88.2 J of heat raises temperature of 45.8 g lead 

by 15 ℃. Calculate the specific heat capacity 

of lead?
______________________________________
______________________________________
______________________________________
______________________________________
______________________________________
______________________________________

2. The following results were obtained for 
combustion of ethanol in the laboratory:

Volume of water in the calorimeter = 400 mL
Initial temperature of water = 33 °C
Final temperature of water = 44 °C
Mass of ethanol burnt = 1.95 g
Specific heat capacity of water = 4.2 J/g.K
M of ethanol = 46 g/mol
Calculate the heat required to raise the 
temperature of water from 33℃ to 44 ℃.

______________________________________
______________________________________
______________________________________
______________________________________
______________________________________
______________________________________
______________________________________

3. 89.3 J of heat is required to raise the 
temperature of 10 g of copper by 100 ℃. 

Calculate the heat capacity of copper?
______________________________________
______________________________________
______________________________________
______________________________________
______________________________________
______________________________________

4. A gold ring with a mass of 5.5 g changes in  
Temperature from 25.0 ℃ to 28.0 ℃. How 

much energy in joules has it absorbed?
     (Specific heat capacity = 0.129 J/g.℃)    

_________________________________________
_________________________________________
_________________________________________
_________________________________________
_________________________________________
_________________________________________
_________________________________________
5. The temperature of 250 g of water is changed 

from 25 ℃ to 30 ℃. How much energy (kJ) 

was transferred into the water? (Specific heat 
capacity of water = 4.2 J/g.℃ )

_________________________________________
_________________________________________
_________________________________________
_________________________________________
_________________________________________
_________________________________________
_________________________________________
6. How much energy (in joules) is needed to 

increase the temperature of 15.0 g of Fe from 
20.0 ℃ to 40.0 ℃?

      (Specific heat capacity of Fe = 0.45 J/g.℃)

_________________________________________
_________________________________________
_________________________________________
_________________________________________
_________________________________________
_________________________________________
_________________________________________
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7. A sample of copper was heated to 120 ℃ and 

then thrust into 200 g of water at 25.00 ℃. The 

temperature of the mixture became 26.50 ℃.

(Specific capacity: Water = 4.2 J/g.℃ ; 

Copper = 0.387 J/g.℃)

a. How much heat in joules was absorbed by the 
water?

_______________________________________
_______________________________________
_______________________________________
_______________________________________
_______________________________________
_______________________________________
_______________________________________

b. How much heat in joules is lost by the copper 

sample?
_________________________________________
_________________________________________
_________________________________________
_________________________________________
_________________________________________
_________________________________________
_________________________________________
c. What was the mass in grams of the copper 
sample?
_________________________________________
_________________________________________
_________________________________________
_________________________________________
_________________________________________
_________________________________________
_________________________________________
_________________________________________
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Calorimetry 
Is the science of measuring the amount of heat. 
Is the science of using calorimeters and obtaining 
heats of reaction.
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