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Learning Outcome 2:  Technological Knowledge and Understanding
The learner will be able to understand and apply relevant technological knowledge ethically and responsibly.
Assessment Standards
We know this when the learner

1 Structures
1.1 Demonstrate knowledge and understanding of structures:

· Properties of materials that affect their performance in structures (e.g. mass, hardness, stiffness, flexibility, corrosion resistance, strength  in tension, compression, shearing);

· Analysis (no calculations) of the effects of different loads (even/uneven, static/dynamic)
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Assessment Task 

Structural analysis

A structure always changes shape when a force is applied.  In a straw model you can see this easily.  The members may be stretched (tension), squashed (compressed) and bent, and in this way internal forces are set up to push against the forces of the load.

When designing a frame structure, ask yourself, “What would happen to the member if it broke – would the two ends move apart or would they cross over?”
Straws are strong in tension, because they are difficult to pull apart and snap.  They are weak in compression, because they are easy to crumple up.

1.
Look at the following diagrams and indicate the forces acting on them:
	1.1
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	1.2
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	1.5

[image: image5.jpg]Load




	1.6

[image: image6.jpg]Load





	1.7

[image: image7.jpg]O





	1.8

[image: image8.jpg]




	1.9

[image: image9.jpg]e




	1.10

[image: image10.jpg]





[20 marks]

Suggested Solutions 

	Question number
	Possible marks
	Answers

	1
	20 marks

[10 x 2]
	1.1 Cantilever beam is in tension.

1.2 Cantilever beam is in compression.

1.3 Cantilever beam is in torsion.

1.4 With the load at D, there will be compression.  D-E and D-F will be under

compression and could snap.

1.5 With the load at G, E-G and F-G will be in tension and could snap and pull apart.

1.6 Although the triangulation strengthens the structure, if the load is too heavy D-E might be in tension and snap and pull apart or D-G might be under compression and break, causing the two ends to overlap.

1.7 The compression of the speaker has caused the strut to shear.

1.8 The cables are in tension in both directions, pulling from where the car is to the top of the posts and then from the tall posts to the securing blocks.

1.9 The tie is in tension and has snapped.

1.10 The king post is supporting the roof, and the position of the beams on either side cause triangulation for strength.  In addition, the beams are ‘edge on’.


[20 marks]

Appendix of Assessment Tools











































































