Year 9 Systems & Control: Structures and Mechanisms test.

The picture below shows a wheelbarrow. 
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Label the diagram to show the position of the following:

The part of the wheelbarrow that is a frame structure

The part of the wheelbarrow that is a shell structure

The point at which the load acts on the wheelbarrow

The point at which the effort acts on the wheelbarrow

The fulcrum point of the wheelbarrow

The manufacturer of the wheelbarrow has made the main tub of the wheelbarrow from plastic. 

Give three reasons why this would be an advantage and suggest one possible problem.

Advantage 1. ……………………………………………………………………………………………………………………………………………

Advantage 2. ……………………………………………………………………………………………………………………………………………

Advantage 3. ……………………………………………………………………………………………………………………………………………

Disadvantage ……………………………………………………………………………………………………………………………………………

The wheelbarrow originally had a frame that was made from solid steel but is now made from steel tubes. Give two reasons, with explanations, for using tubes rather than solid materials.

Reason 1. ………………………………………………………………………………………………………………..………………………………

………………………………………………………………………………………………………………………………………………….………………

………………………………………………………………………………………………………………………………………………….………………

Reason 2. ………………………………………………………………………………………………………………..………………………………

………………………………………………………………………………………………………………………………………………….………………

………………………………………………………………………………………………………………………………………………….………………

Read the descriptions below that apply to the wheel of the wheelbarrow. Label each statement ‘T’ or ‘F’ to indicate whether you think that the statements are ‘True’ or ‘False’.

The manufacturer uses a large diameter wheel so that it can go faster ……

The manufacturer uses a small diameter wheel so that the load is lower and less likely to tip ……

The manufacturer will use a wide wheel so that the load is spread over a large area ……

The manufacturer will use a narrow wheel so that the load is spread over a small area ……

The manufacturer will use a solid tyre so that the load is better supported ……

The manufacturer will use a solid tyre so that it is less likely to get a puncture ……

The manufacturer will use a solid tyre because it is cheaper to manufacture ……
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A load is now placed in the wheelbarrow as shown below.

Calculate the clockwise moment of the load.

……………………………………………………………………………….

……………………………………………………………………………….

……………………………………………………………………………….

What will the value of the anti-clockwise moment need to be if the wheelbarrow is balanced?

…………………………………………………………………………………………………………………………………………………………….

What force will be required at the handle to balance the load?

…………………………………………………………………………………………………………………………………………………………….

The illustration below shows a rotary clothes drier. 
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Assuming that there are clothes hanging from the drier and that they are evenly distributed, label the part(s) of the drier that:

Are in tension

Are in compression

Are bending
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Fig.1 below shows the rotary drier, from the side, in its open position. The arms of the drier are pivoted at A, B and C. In fig. 2 the part labelled A is lowered to close the rotary drier. Draw the position of the arms when the rotary drier is closed on fig. 2.
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The illustration shows the proposed design for a vehicle entered for Robot Wars.


An electric motor A, with an output speed of 3000 rpm is used to drive the vehicle. Use notes and sketches to show a method for connecting the motor A to the axle and give reasons for your decisions.






In what part of this buggy will the presence of friction be an advantage?

……………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

The hammer weapon is powered by a separate electric motor B. What type of motion conversion takes place between the motor and the hammer?

………………………………………………………………..…… to ………………………………………………………………………………

The drawing below shows motor B and the end of the hammer close up. Use notes and sketches to show a suitable method for connecting the motor to the hammer.



Have a look at the gear mechanisms above. 

In each case the gear on the left-hand side (or the top) is the input gear and the gear on the right-hand side (or the bottom) is the output. Answer the following questions.

For which gear mechanism is:

The direction of the output reversed compared to the input. …...

The direction of the output motion turned through 90( compared to the input. …...

The speed of the output remains the same as the speed of the input. …...

The speed of the output reduced the most. …...

Impossible to rotate the output and cause the input to rotate. …..

For each gear mechanism the input is connected to a motor that turns at a speed of 2400rpm.

What do the initials rpm stand for?  ……………………………………………………………………………………………………………

For each mechanism, calculate the gear ratio and the speed of the output gear.

Mechanism



Gear Ratio





Speed

A

B

C

D


Look at the 3 cams above labelled A, B and C and answer the following question.

What motion conversion takes place between a cam and a follower?

………………………………………………………………..…… to ………………………………………………………………………………

Which cam will cause a follower to rise and lower twice for each revolution of the cam? ……

Which cam will cause a follower to rise steadily and then fall suddenly? ……

Which cam will cause a follower to gently rise and fall once for each revolution of the cam? ……

The illustration on the right shows a bottle opener.


What motion conversion takes place as the bottle opener is screwed into the cork?

…………………….…….. to …………….……………..


What is the name of the mechanism (labelled A) that causes the cork to lift out as the handles are pushed down? 

……………………………………………………………………………

What class of lever is this an example of? ……….

Calculate the upwards force that is generated on the cork by pushing the handle down with a force of 150N

……………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………………………

A





B





A





B





C





A





C





150N





A








