[image: ]
Physics for Queensland Units 1 & 2 Fourth Edition
Practical lesson plan
Practical lesson 2.10 Specific heat capacity of liquids – on a hotplate
Recommended teaching time for this lesson: 1 x 60 minute period
• 40 minutes of explicit teaching (including suggested classroom activities)
• 20 minutes of practical work
• 30 minutes homework
Getting started
Learning intentions & success criteria
	I will:
	I can:

	be able to experimentally determine the specific heat capacity of liquids.
	use: 
the specific heat capacity formula to solve problems.  
calculate:
percentage error.
interpret:
data from specific heat capacity experiments.
compare:
the specific heat capacity of water and oil.
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Science understanding
Solve problems involving specific heat capacity using Q = mcΔT. 
Interpret data from specific heat capacity experiments.
Science inquiry
Use digital and other measuring devices to collect data, ensuring measurements are recorded using the correct symbol, SI unit, number of significant figures and associated measurement uncertainty (absolute and percentage); all experimental measurements should be recorded in this way. 
Investigate specific heat capacity of a substance. 
Investigate percentage error by comparing the theoretical and measured temperatures of a mixture of two liquids.
Source: Physics 2025 v1.1 General Senior Syllabus © State of Queensland (QCAA) 2024 
Advice for teaching this lesson
Things to know before you start teaching
A risk assessment and lab technician notes are available for this practical.
Risk assessment
Lab technician notes
A video demonstration is also available.
Video demonstration
Preparation
Consult with your lab technician one1 week prior to teaching this lesson, as materials may need to be ordered or prepared.
Ask students to read through the practical and risk assessment as homework prior to the practical class. You may also ask students to watch the video demonstration. 
Potential difficulties
Mineral turpentine produces vapour that will affect the whole room when heated. You should consider doing this practical with a lunch break following it to allow time for the room to clear up.
Other food-safe oils make good substitutions for olive oil. This experiment has been performed with canola oil in the past with good success.
Turpentine was chosen due to being different from water but holds no significant reason. Ethanol can be a good alternative; however, do not perform this experiment with open flames if chosen.
If you choose a different liquid you will need to research an appropriate specific heat capacity for your students to use in their analysis.
If you cannot fit all three beakers on your hot plate at once you will need to preheat the hotplate to maximum and accurately time each beaker to stay for a fixed period of time. The method works as written because all beakers are heating simultaneously. 
Expected results
	
	Water
	Olive Oil
	Turpentine

	Initial Temperature (°C)
	22.5
	23
	24

	Final Temperature (°C)
	48
	63
	80



Practical alternatives 
This practical can be reduced in complexity and time by only doing two liquids. Three are included for the sake of variety.

Starter activity: Practical overview
Approximate time: 5 minutes 
Activity placement: Place directly above “Aim”
Activity summary: An overview of the purpose of the practical.
Notes for the teacher
Read the aim out loud and relate it to the science understanding subject matter students have been learning about.
Instructions for students
 Think about what you will learn by doing this practical activity.
Practical: Method and safety discussion
Approximate time: 10 minutes 
Activity placement: Place directly above “Method”
Activity summary: A run through of the practical method and discussion of any safety considerations.
Notes for the teacher
Run through the method with students.
Students should have reviewed the risk assessment as homework prior to this lesson. Ask them to identify the safety considerations. Prompt students until all considerations have been identified.
Remind students of best practice to ensure safety in the laboratory or classroom.
Instructions for students
Listen to your teacher run through the practical method.
Discussion questions
What are the key safety considerations for this practical?
What measures should you take to address them?
What are the disposal methods for the materials you will be using?
Helpful hints
Refer to this practical’s risk assessment to help you answer the questions.
Risk assessment
Answers
 Hot liquids. Phase changes for oil or turpentine. Fumes.
Safety gear: Lab coat/apron and goggles. Turn off hot plate at instructed value. Ventilate room.
Water can be poured down sink using small tongs to hold the beaker. Oil and tTurpentine should be returned for lab technicians to dispose of. Do NOT pour oil down the sink as it will coagulate and block drains. Turpentine can damage drain pipes if not disposed of correctly.
Practical: Results discussion
Approximate time: 25 minutes 
Activity placement: Place directly above “Discussion”
Activity summary: A class discussion about the results.
Notes for the teacher
Instruct students to complete the discussion questions in their logbooks.
During the last 5 minutes of class come together to discuss the results of the practical, including identification of errors, mistakes and anomalies, and clarification of any misconceptions.
Assign any incomplete questions for homework.
Instructions for students
1.	Answer the Results and Discussion questions in your logbook.
2.	Consider your results and identify any suspected errors, mistakes and anomalies. 
3.	Discuss these with the rest of the class.
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