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Unit 2 Informing design decisions
		


Answers
1. Name one way in which new and emerging technologies are helping to reverse 
or stabilise the effects of global warming.	[1]
Award only 1 mark for an appropriate answer.
Answers include but are not limited to: battery farms, renewable energy sources, monitoring equipment and technology to better understand usage and issues; electric vehicles.
2. Study the article below:
Smartphone chips can detect earthquakes
Seismic surveillance networks have been set up to provide early warning systems using mobile phone sensor technology. MEMS sensors (also known as accelerometers) are used in smart phones to detect the rotation of the screen. These sensors have been discovered to be capable of detecting an earthquake above magnitude 5 on the Richter scale when situated close to the centre of the quake. Linked together, these phones and their GPS coordinates can provide accurate, location-based warning systems to provide alerts to others registered on an early warning network.
Traditional quake warning systems rely on very expensive sensory equipment that needs regular maintenance. These systems also require power and weatherproofing which makes the costs of installation and operation prohibitively expensive for some developing nations to afford.
(a) Evaluate the impact that the use of mobile MEMS sensors for quake alert systems could have on urban and rural populations, and consider the additional support that the emergency services may be able to provide.	[9]
Indicative content:
· Urban populations are more likely to ‘supply’ better data since a greater number of phones will be concentrated in the same locality. 
· If one phone sensor picked up vibrations, it would only trigger an alert if other mobile phone users in the same area also picked up similar vibrations at the same moment. 
· Rural communities are less likely to provide accurate data since the number of phone sensors may not be sufficient to justify an accurate or reliable reading. 
· Traditional systems may be more reliable and more effective along remote fault lines.
· Populations in quake areas can register for SMS text alerts. They will receive these on their phones when the collective data from surrounding MEMS sensors detects a quake. This may give mobile users outside the epicentre an additional 10-20 seconds to evacuate buildings or high-risk areas to find safer cover or evacuation muster points.



· Emergency services may be able to respond to quake more rapidly given an early warning system. 
· The system may be able to pinpoint the epicentre based on the amplitude of the vibration readings surrounding it. Service personnel can then assess and prepare a response accordingly.
· MEMS sensors may not provide reliable enough information for quakes reading below 5, that may also have the potential to cause fatalities and destruction.
· Mobile phones are regularly charged and serviced by individuals at no additional charge to the alert network.
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	1
	1 – 3
	· Attempts to interrogate and deconstruct information but connections and logical chains of reasoning are flawed.
· An unbalanced appraisal of the information/issues,
containing judgements that show a limited awareness of
the interrelationships between factors or competing
arguments.
· A conclusion may be presented but it is likely to be
generic assertions rather than be supported by relevant judgements.

	2
	4 – 6
	· Interrogates and deconstructs information and provides
some connections and logical chains of reasoning.
· A balanced appraisal of the information/issues,
containing judgements that show an awareness of the
interrelationships between factors or competing
arguments.
· A conclusion is presented that is partially supported by
relevant judgements.

	3
	7 – 9
	· Interrogates and deconstructs information and provides
sustained connections and logical chains of reasoning.
· A well-balanced appraisal of the information/issues,
containing judgements that show a thorough awareness
of the interrelationships between factors or competing
arguments.
· A conclusion is presented that is fully supported by
relevant judgements.




(b) Explain how the MEMS sensor technology could develop in order to become 
more effective for use as a pocket seismometer.	[2]
(c) Award 1 mark for an explanation and a second mark for justifying the response.
Sensor technology may become more sensitive enabling / accurately detecting earthquake further from the epicentre (1), therefore detecting lower levels on the Richter scale between 1 and 5 (1).
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