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SECTION A

Answer all questions.

1 Fig. 1 shows a wall mounted waste paper log maker and a fuel block.
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=
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L 4
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\o\

\

~——— fuel block made
in the log mould

Fig. 1
(@) On Fig. 1 label, with arrows, the Load (L) Effort (E) and Fulcrum (F) of the lever arm. [3]

(b) (i) Name a suitable metal for the lever arm.

© OCR 2013



3

(c) Fig. 2 shows part of the waste paper log maker mechanism.

~200mm 1000 mm

\

Fig. 2
If the user exerts a force of 10Nm, calculate the force applied to the load.
Use the formula below
Moment = force x distance

In equilibrium Mc=Mac
Mc = clockwise moment Mac = anticlockwise moment

©OCR 2013 Turn over
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(d) Using sketches and notes show on Fig. 3 three ways in which the waste paper log maker
could be improved.

Fig. 3

[3]

[Total: 12]
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Fig. 4 shows part of a machine.

(@) (i)

(ii)

(iii)

(iv)

©OCR 2013

Fig. 4

Name the type of drive mechanism shown in Fig. 4.
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(v) Name a single component that could replace nuts A and B.

Fig.5

(i) Name the type of drive system shown in Fig. 5

[Total: 12]
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3 Fig. 6 shows a hand held jigsaw.

connection for dust

extraction
Fig. 6
(@) Complete the sentence below.
THE M motion of the motor is transferred into
ettt e e e motion of the jigsaw blade. [2]

(b) The jigsaw has a connection for dust extraction.

Explain why dust extraction is needed.

.............................................................................................................................................. [2]
(c¢) Fig. 7 shows part of a mechanism on a tie-down strap used for securing loads.
’
@ G
Fig. 7
Give the full name of the mechanism shown in Fig. 7.
.............................................................................................................................................. [2]

©OCR 2013
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(d)* Explain how mechanisms such as gears and levers have made the modern bicycle much
easier and safer to use.

Marks will be awarded for the quality of written communication in your answer.

[Total: 12]
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SECTION B

Answer all questions.

4 Fig. 8 shows a child’s pull along toy.

side to side

3

up and down

string

Fig. 8
As the toy is pulled along the lower jaw opens and closes and the tail moves from side to side.

(@) Use sketches and notes to design two mechanisms that will provide movement of the jaw
and tail as shown in Fig. 8.

Label all parts of each mechanism.

[6]

© OCR 2013
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(b)* Discuss how ergonomics and anthropometrics are considered when designing toys that
include a mechanism.

Marks will be awarded for the quality of written communication in your answer.

[Total: 12]
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12

Fig. 9 shows an electro-mechanical servo motor for use in a model aircraft.

o

servo output
arm

Fig. 9

(@) (i) Explain why a spline has been used on the output shaft.

...................................................................................................................................... [3]
(ii) The servo output arm has a number of different holes to provide adjustment.

Explain why it needs to be adjustable.

...................................................................................................................................... [2]
(iii) The servo motor shown in Fig. 9 is a high-torque servo motor.

State what is meant by torque.

...................................................................................................................................... [11]
(iv) State the Sl unit used for measuring torque.

...................................................................................................................................... [11

© OCR 2013
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(b) Fig. 10 shows the internal gear train used in the servo motor.

(ii) Name a suitable non-ferrous metal for the gears shown in Fig. 10.

©OCR 2013

(i) Tick (v) the term below that describes multiple gears used in the train.

Fig. 10

Conversion

Compound

Complicated

Turn over
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(c) (i) Fig. 11 shows a ball bearing race fitted to the servo motor output shaft.

ball bearing race

Fig. 11

Give one advantage of using a ball bearing race rather than a plain bearing.

control rod
connector

rudder

Fig. 12

The control rod connector is moved from the hole labelled X to the hole labelled Y on the
servo arm.
Describe the effect on the movement of the rudder connected to the servo arm.

[Total: 12]
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