
Andrea Primer
Period 2

IB Math SL
Mr. Moore

Crows Dropping Nuts

The following table shows the average number of drops it takes to break open a large 
nut from varying heights. 

Large Nuts

Height of Drop(m) 1.7 2 2.9 4.1 5.6 6.3 7 8 10 13.9

Number of Drops 42 21 10.3 6.8 5.1 4.8 4.4 4.1 3.7 3.2
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For the graph above the variable are as follows.
X= The height of drops in meters. Y= The number of drops.
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The equation of the graph above is y=200e-x+4.  To find these I had to derive an 
equation using the data given.Therefore, the parameters for this are 200 & 4.

Basically, these parameters mean that the graph will shift. If the 200 are changed on the 
“x” axis, the graph will move horizontally. If the first 4 are changed on the “y” axis, the 
the graph will move vertically. Therefore, this graph graph resembles an exponential 
function, which is shown by its behavior and shape. Furthermore, I observed that the 
equations are very similar, and the only difference I can see is that the y axis has a 
slight change, and the x axis is longer.

An equation that closely models my graph is as follows: y=25(1/x)+2. This equation fits 
the original graph very well because it hits almost all the same points. at one point it 
also acts as a tangent.
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The blue line represents the first equation I derived: y=200e-x+4.
The black line represents the second equation I derived: y=25(1/x)+2.

The above graph is a representation of the above equation. It is clearly shown that the 
equation resembles the first points almost exactly. There are slight differences on both 
axes, but the x axis is almost exact.

Medium Nuts

Height of Drop(m) 1.5 2 3 4 5 6 7 8 10 15

Number of Drops - - 27.1 18.3 12.2 11.1 7.4 7.6 5.8 3.6
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The above graph is a representation of the points of the medium nuts, and the points 
that were given.
The below graph is a comparison of the medium nut points, and the first equation I 
derived, y=200e-x+4. 
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It is apparent that this equation is not as accurate with the medium nuts, as it was with 
the large nuts. So, i used this equation and tweaked it to make it work better. I derived a 
new equation: y=450e-x+7
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This is obviously a better equation. The only differences that can be seen are the slight 
ones on the y axis, and the extension in the x axis. The numbers can be shifted a little 
to perfect the graph, however I feel that the numbers I have derived are acceptable, and 
feel any more shifts could be too dramatic.

Small nuts

Height of Drop(m) 1.5 2 3 4 5 6 7 8 10 15

Number of Drops - - - 57 19 14.7 12.3 9.7 13.3 9.5
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The graph above is a representation of the small nuts. I used this graph and compared 
it to the first equation I derived, y=200e-x+4, and had compared with the graphs of the 
large and medium nuts. The graph below shows this.
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The equation is pretty similar to the graph of the small nuts, but the equation could still 
be tweaked. Therefore, I played with the equation to find one that is closer to the graph. 
I came up with y=1500e-x+10.
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This is equation is pretty much the same as the original small nuts graph. The only 
visible difference is that the equationʼs graph is a lot longer on the x axis. 


