[image: image1.png]Aluminium Rod Wax

R e Metel Pin

stooclock

sunsen Tripod stand Iron Rod

burner —_—



[image: image2.wmf]
Smithycroft Secondary
Science

Problem Solving

Energy

Problem Solving – Energy
1. The table shows amount of energy (in kilojoules) in 1 gram of two different foods. 

	Food
	Amount of energy in 1 gram (kj)

	Bread

Butter
	10

12


What is the amount of energy in a 25g slice of bread which is spread with 1g of butter?



         

       (2)

2. Jill carried out two experiments. 

Experiment 1

She filled three beakers with hot water.

She noted the temperature of the water in each beaker at the start of her experiment. 

Ten minutes later she noted the temperature of the water in each beaker again. 

Here are her results. 

	Type of beaker
	Temperature of water (°C)
	Drop in temperature (°C)

	
	At start
	After 10 minutes
	

	Large beaker
	80
	50
	30

	Small beaker
	80
	40
	40

	Small beaker with lid
	80
	45
	35



(a) Draw two conclusions from the results of this experiment.   (2)

Experiment 2

Jill then wanted to find out if fur can prevent heat loss better than wool. She took two beakers and wrapped fur round one and wool round the other. She filled each beaker with hot water. She noted the temperature of the water in each beaker at the start of her experiment. Ten minutes later she noted the temperature of the water in each beaker again. 
State two things she would have to keep the same to make this experiment fair






              (2)
3. A house loses 15,000 kilojoules of heat energy every 24hours. 4,500 kilojoules of heat energy are lost through the roof. 
How many kilojoules of heat energy are lost from:

(a)
the rest of the house in 24 hours?



     (1)

(b)
the rest of the house in one week (7 days)?

     (1)


Lee used the above apparatus to find out if heat would pass along aluminium rod faster than along an iron rod.
When heat travels along the rod, the wax melts and the pin falls off. The steps in Lee’s experiment are given below but they are in the wrong order.

A
Note the time taken for the metal pin to fall off

B
Light the Bunsen burner and start the stopclock

C
Compare the times for the metal pins to fall off

D 
Repeat the experiment with the iron rod

List the steps in the correct order




(1)

4. Sophie switched off the heating in her house. 
She took temperature readings every half hour as the house cooled. Here are her results. 

	Time (hours)
	Temperature (°C)

	0

1

2

3
	22

18

15

13


Predict the temperature of the house four hours after the start of her experiment ……………°C





     (1)

5. Part of the index of a book is shown below

Binary counter

6

Outputs
- buzzer

80









- lamp

12

Gates

-AND

10



-relay


33



-NOT

10





-OR

27

Pulse switch


5

Light emitting diode
12

Pulse unit



75

Light sensor

11

Reset button


53

Memory
-address
50

Temperature sensor

40



-counter
52









Truth tables


44

(a) Which two pages should Jennifer look up to find out about using a temperature sensor and a buzzer output 



 
(1)
(b)
Gillian looked up pages 27 and 44. 


What was she trying to find out about?




(1)
