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We’ve seen these a few times… 

Energy Power



Car Brakes

A 2000-kg car starts on top of a 100 m hill and rolls down while applying 

the brakes as to not exceed 15 m/s. What is the temperature change of the 

four 8-kg iron brakes if the specific heat of iron is c = 448 J kg-1 K-1?



Adding a Layer to Heat Energy

How much energy is needed to increase the 

temperature of 0.755 kg of iron 20 K?
Material Specific Heat 

(J kg-1 K-1)

Aluminum 910

Copper 390

Iron 448

Lead 130

Water 4180

Air 1000

Dry Earth 1250

= (0.755)(448)(20)

𝑄 = 6,765 J

𝑄 = 𝑚𝑐∆𝑇

How much power is required to output this 

much energy in 1 minute? 



More Specific Heat Calculations

A microwave rated at 1000 W and efficiency of 60% runs for 25 seconds. 

How much -15 °C ice could be fully melted?  

𝑄 = 𝑚𝑐∆𝑇

𝑄 = 𝑚𝐿

Specific Heat of Ice 2090 J kg-1 K-1

Specific Heat of Water 4180 J kg-1 K-1

Latent Heat of Fusion 334,000 J kg-1

Latent Heat of Vaporization 2,260,000 J kg-1



Electric Heater

An engineer designs an electric heater to melt ice from the rear 

window of a car. The heater consists of a single thin metal wire made 

from a high−resistance alloy. The horizontal parts of the wire are 

0.60 m long and are separated by a vertical distance of 0.030 m. The 

heater is designed for a 12 V supply and for an output power of 150 W.

a. i.  Calculate the resistance of the heater when it is at its working temperature.

a. ii. The total length of the metal wire is 5.0 m. Calculate the radius of the wire if the resistivity of the 

high-resistance alloy = 1.5 × 10-6 Ωm



Electric Heater

An engineer designs an electric heater to melt ice from the rear 

window of a car. The heater consists of a single thin metal wire made 

from a high−resistance alloy. The horizontal parts of the wire are 

0.60 m long and are separated by a vertical distance of 0.030 m. The 

heater is designed for a 12 V supply and for an output power of 150 W.

b. i.  The heater is used to clear a layer of ice from the window over an area indicated by the dotted line on 

the diagram. The water that has melted immediately flows away from the heater. Determine the minimum 

time required to melt the ice.
Thickness of ice layer = 0.50 mm

Initial temperature of ice = 0°C

Density of ice = 900 kg m-3

Specific latent heat of fusion of ice = 0.336 MJ kg-1



Lesson Takeaways

❑ I can use conservation to calculate the temperature 

change when mechanical energy is converted to heat

❑ I can relate power and time to the applied heat energy 

❑ I can connect electrical power to heat energy for 

electrical heating elements
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