Yr 9 Revision - HEAT

1. What is the temperature a measure of?    A measure heat. 

2. A cup of hot tea has more joules in it then a cold cup of iced tea. Why? 

Joule is the unit of heat.  The hotter the object is the more joules it contains. 

3. A group of people are sitting around a campfire.  How do they receive heat? 

By radiation. 

4. A boy is holding a metal bar above a fire.  The fire is touching the end of the bar 20cm from his hand.  How does he feel the heat? 

By conduction.

5. Two persons went shopping and parked their cars in the open.  After 1 hour they came back to their cars.  Jack has a white car and James has a black car.  Inside each car there is a thermometer indicating the temperature inside the car.  Which statement is true? 

a) The temperature inside the black car has risen more than that of the white car. 

b) The temperature inside the white car has risen more than that of the black car.

c) The temperatures of both cars are the same because both were parked under the sun.

d) The temperature inside the white car has not risen because white reflects all light energy. 

Answer: (a)

6. Two metal cans one black and one white.  They were each filled half-way with water then left under the sun for an hour.  Which one will contain more heat? 

The black can since black absorbs more heat then white the water will heat up faster than the white container, therefore, will contain more heat.

7. A builder inserted a shiny aluminium foil under the roof.  What was the reason behind this?

He wanted to prevent heat entering the house from the roof.  Shiny silvery aluminium surface reflects heat, keeping the ceiling cool. 

8. Two containers were each filled up with hot water.  After two hours, which container will have the lowest temperature?

The black container will have the lowest temperature because black emits heat faster than white, therefore, will lose heat faster and have a lower temperature. 

9. Jennifer wanted to open a jar of jam but couldn’t open it.  She then dipped the metal lid of the jar under hot running water and the lid opened up easily.  Why?  

The metal lid expands when heated according to the kinetic theory. 

10. How does a vacuum flask prevent heat from escaping by radiation?

By using silvered-glass.  Silver reflects radiation back into the fluid inside, preventing heat from escaping.  Glass is also an insulator/poor-conductor. 

12. How does a vacuum flask prevent heat from escaping by conduction?

By using plastic top cap so it doesn’t conduct heat out of the flask.  Also by using vacuum between the two layers of glass so the heat does not conduct from one glass panel to the other. 

13. Some cookware use copper at the base of their cooking pots.  Explain why food is cooked faster in a copper pot than in an iron pot.

Copper is a good conductor of heat.  Food inside the pot will receive heat faster than in an iron pot. 

14. George parked his bike, with slightly deflated tyres, outside his office on a sunny day for 8 hours.  When he came back to it, he noticed that his tyres were slightly firmer.  Explain why.

The radiant energy of sunlight heated the tyres.  Heat was transferred to the air inside the tyre by conduction.  Hot air particles vibrate faster than before and collide against the walls of the tyre.  This collision creates pressure inside the tyre and they feel firmer to the touch. 

15. Name two states of matter through which heat can be transferred by convection. 

Air and liquid. 

16. Nowadays, butchers provide barbecued meat on a wooden skewer instead of metal skewer.  In other countries they still use metal skewers but they insert a wooden handle at one end.  Explain why. 

Metal can conduct heat.  Wood is an insulator/poor conductor.  It prevents heat from reaching your hand and causing a burn. 

17. Describe in how many ways heat can enter a home, and, state a method of preventing it. 

Windows – heat enters by radiation;  use curtains or double glazed windows. 

Roof – heat enters by conduction; use insulation material and aluminium. 

Ground – heat enters by conduction; use carpets. 

Walls – heat enters by conduction; use insulation between the walls.  Paint the walls white. 

18. A nut was heated above a Bunsen burner then it was immersed in a beaker of cold water.  Upon immersion into the water the temperature of the water increased and steam was released.  Explain why. 

Heat was transferred from the hot nut to the water. As the water gains heat its particles vibrates faster causing the water to expand until it is changes into water vapour (gas). 

19. The nut was very hot- above 200ºC, yet the temperature of the water has risen only by 20ºC.  Where did the extra energy go to?  

The extra heat energy went into changing water to vapour.  Also, the volume of the water is greater to that of the nut, therefore, the water can absorb more heat than the nut to get to the same temperature. 

20. After 6 minutes, the temperatures of both the water and nut were similar. How will the temperatures of both the nut and the water change in the next five minutes?

They will lose the same amount of heat as time goes by; meaning, their temperature will decline with time at the same rate. 

21. Identify energy transformation in the following scenarios: 

a) A girl cycling on a bike. 

Chemical energy in her muscles to kinetic energy and heat.

b) A washing machine in action.

Electrical energy into motion energy and sound energy. 

22. If the cost of 1 kilowatt hour energy is 15 cents, how much would it cost to leave a 2000 watt heater on for 10 hours (1000 watts = 1 kilowatt)
1kW = 15 cents, therefore, 2kW = 30 Cents.
2kW for 10 hours = 2 x 30 = 60 Cents per hour
Per 10 hours: 60 x 10 = 600cents or $1.60

