Cheetah’s Lunch	HL066 scoring rubric
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The problem could be approached either symbolically or graphically. The three groups of graphs below, each respond to some of the questions. The second and third diagram allow us to answer all of the questions of the type presented in 1 and 4. There is no reason to extend the graphs beyond the first eight seconds — once the cheetah tires, it slows down substantially and no longer gains on the other animals. If the graphs intersect before the expiration of the 8 seconds, the cheetah catches its prey, otherwise, it goes hungry.


Part 3 can be answered because any separation short of some yet unknown distance will allow the cheetah to catch its prey. The maximum separation is achieved when the prey is caught at the last moment, so the intersection point needs to be exactly at this time marker. Any distance shorter will result in a kill and any longer distance will allow the animal to escape.


�EMBED MSDraw.1.01  \* MERGEFORMAT����EMBED MSDraw.1.01  \* MERGEFORMAT����EMBED MSDraw.1.01  \* MERGEFORMAT���


In 1 and 2, the antelope escapes — in 2 just barely. The zebra, however, is not so lucky.


In 3, the longest separation for an antelope is just short of 300 ft, while the longest separation for a zebra is between 525 and 530 ft. A finer detailed diagram may give a more accurate distance.


In 4, the distance allowed the antelope is just longer then the maximum possible for a catch. Once again, the zebra gets caught.


A symbolic solution would require converting all the data to the same units (as does a graphical solution, under normal circumstances) and writing a set of equations, each representing a particular situation.


�EMBED Equation.3���


If the sum of the initial separation and the distance covered by the prey is less than the distance covered by the cheetah in 8 seconds then the animal will be caught. Otherwise, it escapes.


1a.	In 8 sec, the cheetah will only get to the point where the antelope started — the antelope is long gone.


1b.	Now the distance is only 200 ft, but the cheetah has only 4 sec left to run at full speed. The zebra covers 174 ft. The initial separation is insufficient to prevent its untimely demise.


2.	The antelope covers 581.6 ft, therefore escaping the cheetah by less then 2 feet. However, at this point, the cheetah must break off the chase.


3a.	The maximum separation for an antelope (or a zebra) would put it at the 880 foot mark after 8 sec of running at full speed. So the distance is �EMBED Equation.3��� feet.


3b.	The distance for a zebra would be �EMBED Equation.3���.


4a.	In both cases, the cheetah is only 230 ft away with 6 sec left. For the antelope that is a relief: �EMBED Equation.3���.


4b.	The zebra is not so lucky: �EMBED Equation.3���.


�
partial level�
full level�
�
Modeling/�Formulating


(weight: 2)�
Convert to the same units throughout.�
Convert all the information to algebraic or graphic form.�
�
Transforming/�Manipulating


(weight: 2)�
Write general equations or sketch accurate graphs for some cases.�
Accurately write general equations (or outline the procedure verbally) for each case.


or


Sketch matching accurate graphs.�
�
Inferring/�Drawing Conclusions


(weight: 2)�
Interpret what it means for an animal to be caught, in graphical or algebraic terms.�
Modify the model appropriately between 1, 2, 3 and 4.�
�
Communicating


(weight: 2)�
Answer all the questions in clear prose (with some accompanying graphical or numerical illustrations).�
Explain how the situation is affected by the change in conditions.


or


Give verbal descriptions to accompany all graphs and/or computations.�
�
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