 IGCSE Physics Year 11
Homework 01
Energy transfers Chapter Questions,	 p. 138		Q; 1 & 2
[bookmark: _GoBack]Bonus Questions for revision:		Q: 3 & 4
Notice: for the following Sankey diagrams no accurate scale is applied.

1. Describe the main energy transfers taking place in the following situations:
a. turning on a torch
b. lighting a candle
c. rubbing your hands to keep them warm
d. bouncing on a trampoline

a. Chemical energy stored in the battery turns to electrical energy running through the circuit turns to heat and light in the filament lamp.
b. Chemical energy stored in the wax turns to light and heat as the candle burns.
c. Kinetic energy from bones and muscles turns to heat.
d. Stored potential in the stretched elastic of the trampoline turns to kinetic energy of the trampoline moving upwards turns to gravitational potential energy as the trampolinist moves upwards (losing kinetic energy).

2. Copy and complete the following Sankey diagrams. Remember that the width of the arrows must be proportional to the amount of energy involved. This has been for you in part ‘a’.
a. 

								
						       1.2 cm		1200 J of light

		3600 J electrical 
			  energy
3.6 cm  

The above diagram is obviously incomplete. It’s going to look more like:


								
						       1.2 cm		1200 J of light

		3600 J of electrical 
			      energy
3.6 cm  
				


						2.4 cm


					2400 J of heat
The remaining energy (3600 – 1200 J) will be wasted as heat in the surroundings.
b. In a typical wash in a washing machine 1.2 MJ is transferred to the kinetic energy of the rotating drum, 6MJ of energy is transferred to heat the water and 0.8 MJ is wasted as heat transferred to the surroundings and sound.
				1.2 MJ of kinetic energy to 
rotate the drum
	

					6 MJ of heat energy


					0.8 MJ of energy wasted 
					      as heat and sound

The final diagram will be more like:


1.2 MJ of kinetic energy to 
rotate the drum
	

		8 MJ electrical		7.2 MJ of heat energy
			energy		AND kinetic energy

					


0.8 MJ of energy wasted 
					      as heat and sound

3. a. Draw a Sankey diagram for the following situation. An electric kettle is used to heat some water. 350 kJ of energy are used to heat the water, 10 kJ raise the temperature of the kettle and 40 kJ escape to heat the surroundings.

			
					10 kJ to raise temperature

					

	400 kJ electrical				350 kJ to heat
		  Energy					 the water


	
				40 kJ wasted in the
					surroundings 	

b. Calculate the efficiency of the kettle.

The efficiency will be:			efficiency =  = 0.875		

4. A ball is dropped. It hits the ground with 10 J of kinetic energy and bounces with 4 J of kinetic energy.

a. What happens to 6 J of the energy during the bounce?
6 J of energy is converted to heat in the ball and the ground and to sound.

b. Draw a Sankey diagram for the energy flow that takes place during the bounce.


			
						4 J of kinetic
						     energy
10 J of
kinetic
energy 				6 J of
					heat and 
					sound energy
