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Thermal energy
1.
Complete the following sentences, using the words or groups of words in the box below. You may use some words more than once. 

	•
absorbed

•
agitation

•
c
•
cooler

•
degrees Celsius

•
delta
	•
different factors

•
heat

•
J/g°C

•
joules

•
mass

•
negative
	•
number of particles

•
one gram

•
Q
•
random

•
specific heat capacity

•
speed of the particles
	•
temperature

•
temperature variation

•
thermal energy

•
variation

•
warmer


a) 
________________________ results from the degree of ________________________ of the particles of a substance or from their ________________________ movement. It depends on two factors: the ________________________ present in a substance and the ________________________ of the substance. 

b) 
The transfer of thermal energy between two environments is called ________________________. Heat always passes from the ________________________ environment to the ________________________ environment.
c) 
The relationship between heat and thermal energy is expressed by the following mathematical formula: 


Q  ∆Et   where
Q is the heat (in ________________________)

∆Et is the ________________________ in thermal energy (in joules)
The Greek letter ________________________ (∆) symbolizes a variation. 

d) 
It is important to distinguish between heat and temperature. ________________________ takes into account only the ________________________ of a substance or their degree of agitation. ________________________ depends on the speed of the particles and on their ________________________, which is the number of particles. Temperature is usually expressed in ________________________ (°C), and heat, in _____________________ (J). 

e)   
        ________________________ is a characteristic property of each substance. It corresponds to the amount of thermal energy needed to raise the temperature of ________________________ of a substance by one degree Celsius. It is represented by the letter ________________________ and is expressed in________________________. In the case of water, it is 4.19 J/ g°C, which means that to increase the temperature of a gram of water by one degree, 4.19 J of thermal energy must be applied. 

f) 

The relationship between ________________________ makes it possible to calculate the heat absorbed or released by a substance. This amount of thermal energy depends on the ___________________, the specific heat capacity and the _______________________. Heat is represented by the letter ________________________ and is expressed in ________________________ (J). The mathematical relationship is expressed by the following formula: 


Q  mc∆T  where
Q is the ________________________ (in J)


m is the ________________________ (in g)


c is the ________________________ (in J/g°C)


∆T is the ________________________ (in °C)

g) 

The ________________________ is the difference between the final and initial temperatures. It is represented by the following formula:  ∆T  Tf – Ti.  If the temperature variation is ________________________, the substance has given off heat. If the temperature variation is positive, the substance has ________________________ heat. 

2. 
Does each of the following situations involve heat or temperature?

	
	a) Today it’s 30°C outside.







	

	
	b) 
The degree of agitation of the molecules increases when the substance is warmed.


	




	
	c) The warmer substance heats up the cooler substance.
	


	
	d) 
An oven is turned on to 350°F.






	




	
	e) 
Human body temperature is about 37°C.


 
	


3. 
Complete the table below by indicating whether each of the variations in temperature or in the number of particles causes an increase or a decrease in thermal energy.

	Variation
	Increase or decrease in thermal energy

	The temperature goes from 0°C to 10°C.
	

	The temperature goes from 5°C to –15°C.
	

	The number of particles goes from 15 g to 60 g. 
	

	The number of particles goes from 40 g to 4 g.
	


4. 
True or false?

	
	Below its freezing point, a substance cannot transmit heat.
	


5.
 
A student heats the same amount of six substances for 10 minutes. Place the substances in ascending order of final temperature. 

a) 
50 g of ice
d) 
50 g of iron

b) 
50 g of sand
e) 
50 g of ethanol

c) 
50 g of vegetable oil
f) 
50 g of glass

	
	


6.
When you put ice in a glass of water, does the ice cool the water, or does the water warm the ice? 

	
	

	
	

	
	

	
	


7. 

How much thermal energy is needed to make the temperature of 500 g of water go from

–5°C to 20°C?

	
	


	
	

	
	


8. 

Given a block of copper with a variation in thermal energy of 26 364 J, what must its mass

be if you want its temperature to reach 28°C? 

	
	



9. 
a)

If you apply 210 kJ of energy to 1.5 kg of water, what will the resulting variation in 
temperature be? 
	
	

	
	

	
	

	
	

	
	

	
	


b) 

If the final temperature of the water is 80°C, what was the initial temperature?
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