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DESIGN AND TECHNOLOGY 0445/43
Paper 4 Systems and Control May/June 2019
 1 hour
Candidates answer on the Question Paper.
No Additional Materials are required.

READ THESE INSTRUCTIONS FIRST

Write your centre number, candidate number and name on all the work you hand in.
Write in dark blue or black pen.
You may use an HB pencil for any diagrams or graphs.
Do not use staples, paper clips, glue or correction fluid.
DO NOT WRITE IN ANY BARCODES.

Section A
Answer all questions in this section.

Section B
Answer one question in this section.

You may use a calculator.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or part question.
The total of the marks for this paper is 50.

Cambridge Assessment International Education
Cambridge International General Certificate of Secondary Education



2

0445/43/M/J/19© UCLES 2019

Section A

Answer all questions in this section.

1 Fig. 1 shows safety symbols that could be found in a workshop.

Fig. 1

 State the meaning of each symbol.

A .......................................................................................................................................................

B .......................................................................................................................................................

C .......................................................................................................................................................
 [3]

2 Give one example of each of the energy sources named below.

Renewable energy  ...........................................................................................................................

Fossil fuel  .........................................................................................................................................
 [2]
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3 Fig. 2 shows two types of joint that can be used for joining a chair rail to a leg.

mortise and tenon
with wedges

A B

dowel joint

Fig. 2

 (a) Explain why joint A will resist tensile force better than joint B.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

 (b) Explain why joint A will resist shear force better than joint B.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [2]

4 Steel plates on a building structure can be joined together using temporary or permanent methods.

 (a) Give one temporary method of joining two steel plates together.

 .............................................................................................................................................  [1]

 (b) Give one permanent method of joining two steel plates together.

 .............................................................................................................................................  [1]
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7 Use sketches and notes to show what is meant by a compound gear arrangement.

 [2]

8 (a) Fig. 4 shows the outline of an IC.

Fig. 4

  Add pin numbers to the outline. [2]

 (b) Using the data in the table state the number of the IC shown in Fig. 4.

IC description IC number

Quad 2-input NAND gate 4011B

Quad 2-input OR gate 4071B

Quad 2-input NOR gate 4001B

Quad 2-input XOR gate 4070B

 .............................................................................................................................................  [1]
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 (c) Complete Fig. 5 to show how an LED could be connected to indicate the logic level of the 
logic gate output.

+5 V

0 V

Fig. 5
 [3]
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Section B

Answer one question from this section.

9 (a) Fig. 6 shows a model truss bridge that has been made in a school to span a 270 mm gap.

80

300

Fig. 6

  Use sketches and notes to show how the model truss bridge can be tested.

 [3]
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  (iv) The seat and mechanism rotate at point C.
   Use sketches and notes to show how point C could be designed to provide support and 

allow for rotation.
   Name all components and materials used.

 [4]

 (b) Two types of jack are shown in Fig. 12.

handle rotates
horizontally

end of handle to
centre of jack – 300 mm

vertical movement – 5 mm for
360° rotation of handle

release
valve

hydraulic jack

screw jack

Fig. 12

  (i) State the conversion of motion used in the hydraulic jack.

   ................................................................ to ................................................................ [2]
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  (ii) Describe the purpose of the release valve in a hydraulic jack.

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

  (iii) Calculate the mechanical advantage given by the screw jack.

   Use the formula circumference = 2 π r for the distance moved by the handle for one full 
rotation.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [3]

  (iv) Fig. 13 shows the ratchet and pawl mechanism used on the screw jack operating handle.

handle fixing point

ball bearing race

pawl ratchet

Fig. 13

   Explain why this mechanism is used.

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

  (v) Give two other uses for a ratchet and pawl mechanism.

1  ........................................................................................................................................

2  ........................................................................................................................................
 [2]
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  (vi) Explain why the ball bearing race will improve the efficiency of the jack. 

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

 (c) (i) Use sketches and notes to show what is meant by the pitch of a thread.

 [2]

  (ii) Screw threads are often used in measuring instruments such as the micrometer shown 
in Fig. 14.

5

0 5
0

45

distance being measured

spindle thimble

section through thimble to show thread

anvil

Fig. 14

   Two rotations of the micrometer thimble will result in the gap between the anvil and 
spindle moving 1 mm.

   State the pitch of the thread used in the micrometer.

 .....................................................................................................................................  [1]
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 (d) Fig. 15 shows part of the gear system from a rechargeable electric drill.

plain bearings

plain bearingsØ38

Fig. 15

  Give one reason why plain bearings are suitable for the gear system.

 ...................................................................................................................................................

 .............................................................................................................................................  [1]
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 (d) A design for a low voltage paper shredder needs a relay circuit to reverse the motor when the 
shredder gets paper jammed in it. 

  The motor voltage is 12 V. The control circuit voltage is 6 V.

  (i) The contacts on the relay are DPDT.
   Give the full name of this abbreviation.

 .....................................................................................................................................  [3]

  (ii) The switched output voltage for the shredder is 12 VDC.
   Calculate the maximum power rating of the motor if a 5 A fuse is used on the output of 

the circuit.

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [2]

  (iii) State the order code for a suitable relay from the table below.

order code coil voltage contact rating contact 
arrangement

20-1534 6 V 5 A SPST

20-1026 12 V 6 A SPDT

20-4310 6 V 6 A DPDT

20-5525 5 V 1 A DPST

20-9195 12 V 10 A DPDT

 .....................................................................................................................................  [1]
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