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Learning Outcome 1: Scientific Investigations

The learner will be able to act confidently on curiosity about natural phenomena, and to investigate relationships and solve problems in scientific, technological and environmental contexts.

Assessment Standard
We know this when the learner 

1.3  Evaluates data and communicates findings: Seeks patterns and trends in the data collected and generalises in terms of simple principles.
Learning Outcome 2: Constructing Science Knowledge

The learner will know and be able to interpret and apply scientific, technological and environmental knowledge.

Assessment Standards

We know this when the learner 

2.1  Recalls meaningful information: At the minimum, recalls principles, processes and models.
2.2  Categorises information: Applies multiple classifications to familiar and unfamiliar objects, events, organisms and materials.
2.3  Interprets information: Interprets information by translating line graphs into text descriptions and vice versa, by extrapolating from patterns in tables and graphs to predict how one variable will change, by identifying relationships between variables from tables and graphs of data, and by hypothesising possible relationships between variables.
2.4  Applies knowledge: Applies principles and links relevant concepts to generate solutions to somewhat unfamiliar problems.
Learning Outcome 3: Science, Society and the Environment

The learner will be able to demonstrate an understanding of the interrelationships between science and technology, society and the environment.

Assessment Standard
We know this when the learner 

3.1  Understands science as a human endeavour: Recognises differences in explanations offered by the Natural Sciences Learning Area and other systems of explanation.
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Question 2


Assessment Task
Mission to Mars
Part One: Mars and the Earth
Consider the information in the box below, then answer the questions that follow.
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1.
What do these diagrams show about the orbits of Earth and Mars around the Sun?
[4]
2.
Sometimes Mars can be as close as 55 million kilometres away from Earth, but other times 
it can be as far as 400 million kilometres away. Which of the diagrams shows Mars at 
about 200 million kilometres away from Earth?





[2]
3.
These are some of the dates when Mars is closest to the Earth: 23 December 2007, 27 
January 2010, 4 March 2012, 10 April 2014. How long does the cycle seem to take for 
Mars to become close to Earth?







[2]
4.
How many days does it take for:

      
a.    Earth to orbit the Sun twice?


b.    Mars to orbit the Sun twice?


c.    Earth to orbit the Sun three times?


d.    Mars to orbit the Sun three times?






[8]
5.
You decide to launch a probe to Mars exactly 100 days before the date when Mars and 
Earth are at their closest. Give the launch date you would choose if you wanted the probe 
to land in 2010 and 2012.








[4]











           [20 marks]

Part Two: Temperature on Mars
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A probe collects data on the temperature on Mars. You discover that there is a difference in the temperature on the ground and 1m above the ground.  

1.
Which of these statements are true and which are false?


a.   The temperature at 12:00 is warmer at 1m above ground than at ground level.


b.   The temperature at 18:00 is the same at 1m above ground as it is at ground level.


c.   The temperature at 4:00 is colder at 1m above ground than at ground level.

d.   The highest recorded temperature is about -15°C.


e.   The lowest recorded temperature is about -77°C.


f.    The lowest temperature was recorded at about 2:00.














  

         [12]
2.
a.   At the south pole of Mars, the temperature was -80°C and it rose by 65°C. What is the  

                  new temperature?

b.   In the summer the daytime temperature was 8°C and it fell by 50°C. What is the new 
        

                  temperature?


c.   Find the new temperatures for each of these situations:



i.
The temperature was -2°C and fell by 28°C



ii.
The temperature was -3°C, rose by 7°C and then rose again by 6°C

iii. The temperature was -15°C, fell by 28°C and then rose by 13°C
iv. The temperature was -75°C, rose by 22°C, rose by 26°C and then fell by 14°C








         [12]

3. Concordia is a research station built in Antarctica. Why would NASA think of using Concordia to do research for planning a manned mission to Mars?

        [10]
4. When an astronaut leaves a space station in space, he or she must be wearing a very specially designed space suit. What would happen to the human body if it left a space station without a space suit? You may have to do some research to answer this question accurately.







       [12]
5. You will need to research some data to answer this question. What qualities do you think an astronaut needs to have?





       [14]










                    [60 marks]











          [Total: 80 marks]

Suggested Solutions
	Question number
	Possible marks
	Solution

	1.1
	4
	The Earth takes about 365 days to orbit the Sun. ( Mars takes 687 
days. ( Because the Earth and Mars take a different length of time to orbit the Sun, ( the two planets are sometimes close to each other ( and sometimes far apart, ( as these diagrams show. 

	1.2
	2
	B ((

	1.3
	2
	Just over 2 years and one month. ((

	1.4
	8
	a. 730 days ((
b. 1374 days ((
c. 1095 days ((
d. 2061 days ((

	1.5
	4
	18 October 2009 ((
23 November 2011 ((

	2.1
	12
	a. true  ((
b. true ((
c. true ((
d. false ((
e. false ((
f. false ((

	2.2
	12
	a. -15°C ((
b. -42°C ((
c. i.   -30°C ((
ii. 10°C ((
iii. -30°C ((
iv. -41°C ((

	2.3
	10
	NASA would use a research station such as this to find out how humans cope with being in conditions that are very cold (( and dark (( for long periods of time. (( Concordia is a remote area, so people would also be tested to see if they cope with isolation (( and getting on with the few people they are stationed with for long periods of time. ((

	2.4
	12
	Unable to breathe as there is no oxygen. ((
No air pressure to keep body fluids such as blood in a liquid state. Fluids in the body would freeze in about 30 seconds. ((
Skin and organs would expand and explode. ((
Burning or freezing, depending on whether there was exposure to sun or not. ((
Body subjected to cosmic radiation. ((
Hit by particles of dust and rock. ((
Death in as little as 15 seconds. ((

	2.5
	14
	Learner answers may differ but some ideas are:
Academic background in science, engineering, medicine, aeronautics ((
Healthy and fit. ((
Speak English well – international communication. ((
Get on well with other people in cramped spaces, be considerate and not selfish. ((
Determined and motivated – thousands of hours studying and 
training. ((
Award marks for the way in which the learner structures his/her answer.








