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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.
2.3  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.
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Assessment Task
Energy requirements and locomotion
A squirrel and a salmon both have the same mass of 200 g.

The squirrel runs along the ground at 3 km per hour, which is the same speed at which the salmon swims.

The squirrel uses 4 kJ (kilojoules) of energy to run 1 km. The salmon uses 0.3 kJ to swim 1 km. A bird of similar mass uses 1.5 kJ to fly 1 km at a speed which is 20 times faster than the squirrel runs or the salmon swims.

Answer the following (show calculations where applicable):

1.
Which method of movement uses least energy per kilometre?


[2]
2.
How much energy would the salmon use if it swam for 1 hour?


[4]
3.
1 g of fat provides about 36 kJ of energy. How far could the bird fly on a store of 
1 g of fat?









[3]
4.
How much stored fat would the bird require for a migratory flight of 100 km?
[2]
5.
Is it easier to move through air or water? Give reasons.



[3]
6.
How is a fish like the salmon adapted to moving quickly through water?

[6]
7.
Suggest why the squirrel has to use so much energy for running. In your answer, 
consider how energy is wasted moving over land.




[4]
8.
A migratory bird has to store fat before starting its migration. What factors would 
determine how much fat must be stored for its migration to be completed 
successfully?









[5]
9.
Suggest why birds often migrate long distances, but ground animals rarely 
migrate far.









[6]











 [Total: 35 marks]

Suggested Solutions
	Question number
	Possible marks
	Solution

	1
	35
	1.  Swimming uses least energy per km. ((                                           [2]
2.  0.3 kJ x 3 ( = 0.9 ( kJ ( for 1 hour of swimming, (                          [4]
3.  36 ( 1.5 ( = 24 ( km (                                                                      [3]
4.  4.17 (g (                                                                                            [2]
5.  It is easier to move through air ( – air is less dense ( and therefore offers less resistance (. Think of how much easier it is for you to walk on the ground, than it is to walk through a swimming pool of water.             [3]
6.  The fish is streamlined, ( it has a smooth surface, ( it has powerful muscles ( and fins ( with large surface areas ( which are ideal for use in displacing water. (                                                                               [6]
7.  The mass of the animal’s body has to be lifted vertically off the ground at each step. ( Much energy is therefore being used for this vertical movement, ( as well as the energy required to propel the animal horizontally. ( Each limb is also accelerated then decelerated again as it regains its position. ( This also takes energy – all this energy was not required by the fish. (                                                                              [4]
8.  To be considered: The mass of the bird, ( distance to be flown,  ( finding food on the way, ( wind resistance, ( rate of heat loss, ( flying efficiency, ( etc.                                                                                       [5]
9.  Flying uses much less energy ( per kilometre than running. ( It also is much more rapid. ( The energy cost and time involved for a small mammal would not be balanced ( by improved feeding opportunities, ( etc. Physical barriers, such as rivers, mountains, etc. ( make land migration more difficult than air migration. (                                           [6]









