Purple Dye

A crystal of potassium  (IV) manganate produces a dark purple dye when it dissolves in water. On the diagram below show where the dye will move in the beaker when the water is warmed up.
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What sort of energy transfer does this illustrate?
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Cooling Investigation
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A girl who was interested in mountain walking and camping decided to do a physics experiment to investigate different plastic cups. She wanted to know which of two cups would keep hot drinks hot for the longest time. The two cups were made of the same plastic, but were different shapes and different thickness.

She poured the same amount of hot water into each cup, and recorded the temperature every minute. She the repeated the whole experiment, starting with hot water again, but this time she had a fan blowing cold air past both cups. A few of her results are sown below:

	
	Tall cup (no fan)


	Short cup (no fan)


	Tall cup (with fan)


	Short cup (with fan)

	Time for temperature to fall from 80oC to 40oC
	14 min
	10 min
	10 min
	5 min


1) How does the hot water lose energy to its surroundings

a) through the sides of the cups

b) from the top of the cups?

c) Which cup has thinner sides?

d) Which cup loses more energy through the sides?

e) Which cup has water with more surface area?

f) Which cup loses more energy from the water surface?

(6)

2) The answers to d and f above show that one cup loses more energy through the sides, and the other one through the top. By looking at the girl’s actual results (without the fan) say which is the more important energy loss.







(2)

3) For this particular girl, with her interests, why is repeating the experiment with a fan a sensible thing to do?



(2)

New Clothing Material
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A new material has been invented for making warm clothing. The best sort of warm clothing up until now has had a windproof and waterproof cloth on the outside, some sort of insulation inside this, and then another layer of cloth on the inside. The insulation can be down (small fluffy feathers) or some sort of fluffy fibre. This means that lots of air is trapped in the insulation. The new material uses fine metal-coated plastic strips as the insulation. These trap air in just the same way as the normal insulation, but have the extra advantage that the metal coating is shiny.

During tests on the new material it worked very well, except when the material was squashed. The metal coatings then touched each other, and there was a lot of heat loss. The problem has been overcome by making the strips especially springy and treating the edges so that the metal is much less likely to touch. The new material is as good as the best down-filled materials, but is a low cheaper.

1) Name three ways in which heat can be lost from the body.



(3)

2) Why is air a poor conductor of heat?




(2)

3) The air trapped in the material described above cannot more around easily. What form of heat loss does this help to prevent?

(1)

4) The metal-coated strips are shiny. What sort of heat loss does this cut down?
(2)

5) Why was there a lot of heat loss when the material was squashed, and the metal touched?







(2)

Storage Heaters









Electric storage heaters operate on cheap electricity supplied at night, which is used to heat concrete blocks. During the day, heat stored in the blocks is transferred to the room.

Concrete is a suitable material for this application because it has a high density and is good at storing thermal energy. The energy stored in warming 10kg concrete through 1oC (costing 0.01p) will raise the temperature of 1m3 air by 7oC. If the concrete were replaced by the same mass of water, however, the energy stored in raising the water temperature by 1oC (costing 0.03p) would raise the temperature of 1m3 of air by 35oC.

1) Explain why electricity is cheaper at night?

2) Give two reasons why water is not used in preference to concrete in electric storage heaters.

3) Do storage heaters warm a room mainly by conduction, convection or radiation?

4) How much would it cost to heat a room of 25m3 by 5oC

Home Insulation

The diagram below shows some of the main energy losses from a home in Britain.









1) Energy is lost through the cavity walls.

a) What percentage is this of the total energy loss?

b) Explain how filling the cavity with foam reduces heat losses.

2) Suggest two reasons why the rooms on the north side of the house may be colder than those on the south side.

3) The owner of the house decides to improve insulation by either fitting double glazing or insulating the roof.

a) Which of these two methods would save more on fuel bills? Explain your answer.

b) What additional benefit would be gained from double-glazing?

4) Explain how each of the following reduces fuel costs:

a) fitting aluminium foil behind radiators

b) blocking off unused fireplaces and their chimneys

c) lagging the hot water cylinder

d) laying carpets

5) Explain why energy conservation is an important issue on a global scale.

Energy Calculations

Using block and tackle, an engine is hoisted out of a car. 

The engine has a mass of 400kg and is raised to a height of 1.5m.

· Calculate the weight (force) of the engine. 

(Remember 1kg mass has a weight or force of 10N)

· Use the formula work done (J) = force (N) X distance (m) to calculate the work done in raising the engine through 1.5m.

The mechanic operating the block and tackle pulled the chain through 20m with a force of 1600N. 

· Use the formula work done (J) = force (N) X distance (m) to calculate the work done by the mechanic.

· Use the formula


Efficiency = work done (output to the engine) x 100

   %

work input (by the mechanic)

….to calculate the efficiency of the block and tackle.

· What is the main cause of the low efficiency?

Calculate the Efficiency of a Kettle

Whenever you heat up water in a kettle, some energy is always transferred to the surroundings. You will nearly always heat up more water than you need. Both ways, energy is being wasted. In this experiment you are going to measure the efficiency of a kettle.

Remember:-



Efficiency = useful energy transferred X 100





Total energy transferred

You will need to:-

· Measure the energy transferred to some water in the kettle

· Compare the energy transferred to the water with the energy transferred from the ‘mains’ (a plate somewhere on the kettle will tell you the power taken from the electricity).

· Calculate the efficiency of the kettle from your results.

Measure some water into the kettle. Record how much water you put in.

Take the temperature of the water.

Turn the kettle on and time how long it takes to boil the water.

Record your results in the table below.

	Mass of water (kg)
	

	Start temperature of water oC
	

	Time to boil (seconds)
	

	Power rating of kettle (W)
	


· Calculate the energy transferred to the water using the formula


Energy transferred to water = 4200 X temperature rise X mass of water (in kg)

· Calculate the energy transferred to the kettle using the formula


Energy transferred to the kettle = power (Watts) X time (seconds)

· Calculate the efficiency of the kettle using the formula for efficiency given above.

Plastic ‘jug’ kettles are replacing traditional metal kettles. 

What are the advantages of a jug kettle over a traditional metal kettle?
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