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3 Systems and Control
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Assessment Task 

Pulleys provide a speed advantage

The size of the pulleys in a belt drive affects the speed at which they rotate.  This is described as distance moved by effort, divided by distance moved by load. 
In other words:
Input distance

Output distance

For example, if, for one revolution of the driver pulley, the driven pulley revolves three times, we say the speed ratio is 1:3.

1.1
Calculate the following outputs of the driven pulley if the speed ratio is 3:1.

[4 marks]
1.1.1
Belt drive A:  Input 300 revolutions                 Output ………………..revolutions.

1.1.2
Belt drive B:  Input 75 revolutions                   Output ………………..revolutions
1.2
Complete the following for a speed ratio of 3:1.




[6 marks]
1.2.1
Belt drive C:  Input 330 revolutions
        
Output……………….revolutions

1.2.2
Belt drive D:  Input 150 revolutions

Output……………….revolutions

1.2.3
Belt drive E:  Input 210 revolutions       
Output ………………revolutions
1.3
Calculate the speed ratios for the pulley systems below.

In each case, A is the driver pulley.  The groove diameters of the pulleys are shown in cm.

	Driver pulley A
	Driven pulley B
	Speed ratio

	7
	21
	

	24
	8
	

	15
	30
	

	36
	4
	

	81
	9
	


                                                                                                                 


[10 marks]

 [20 marks]

Suggested Solutions 

	Question number
	Possible marks
	Answers

	1
	2 marks

2 marks

2 marks

2 marks

2 marks

5 x 2 marks
	1.1.1 Belt drive A   Output 900 revs

1.1.2 Belt drive B   Output 225 revs

1.2.1 Belt drive C   Output 990  revs

1.2.2 Belt drive D   Output  450 revs

1.2.3 Belt drive E   Output  630 revs

1.3

Driver pulley A

Driven pulley B

Speed ratio

7

21

3 :1

24

 8

1 : 3

15

30

2 : 1

36

4

1 : 9

81

9

1 :9




[20 marks]
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