Annem Rehman 10D

How can you explain the difference in times for a whole cup cake holder
to fall compared to when it is screwed up into in a ball due to surface area, air
resistance and mass?

Equipment
e 6 cup cake holders
e  Metre Ruler
o Stop Watch
e Blue Tack
Method

We started by weighing a single cup cake holder, it being (0.2g.) We dropped
it from a distance of 1.84m from the ground. We then recorded the time it took to fall.
We then screwed it up and dropped it from the same distance to see whether surface
area had an effect on the time.

After the first experiment we started investigating mass as well by adding 0.2g
of blue tack every time on 5 more cup cake holders, repeating the screwed up and non
screwed up procedure.

Fair Test

This will be a fair test as it will be the same distance (1.84m) for each
occasion and will be in the same condition room with no more or less wind. The Blue
tack will be exactly 0.2g each time it is added onto the previous weight.

Results

Screwed Up Cup Cake Holder

Mass (g) Time (s)
0.2 0.72
0.4 0.56
0.6 041
0.8 0.39
1.0 0.33

1.2 0.27

‘ Non — Screwed Up Cup Cake Holder ‘

Mass (g) Time (s)
0.2 1.47
0.4 1.05
0.6 1.03
0.8 0.84
1.0 0.76

1.2 0.66
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Conclusion

By carrying out this experiment I have learnt that surface area plays a great
part on an object being dropped from a distance, even if the mass of the object is the
same. The greater the surface area of the object, the greater air resistance, this is
because the more surface there is, the greater the number of particles that the falling
cupcake holder is likely to collide with resulting in increased friction. That is why the
screwed up cup cake holder tended to fall a little faster. The faster that the cup cake
holder was falling increased not only the frequency of impact but the force of impact
which resulted in greater friction forces acting between the holder and the air.

We added on extra 0.2g of blue tack each time and it seems to have made a
difference even though it shouldn’t have. This is because in Newton’s second law it
states that acceleration relies on two factors force and mass. In this experiment the
mass increased each time but the increased mass had an inverse effect on the cup cake
holders acceleration. The cupcakes were being pulled down by gravity, when they
were firstly dropped the force of gravity was unbalanced by all other forces and that’s
why it began accelerating. As it fell and began to gain speed and began encountering
the upward force of air resistance. Yet as the holder gained speed, it encountered an
increasing amount of upward air resistance force. In fact the holder should have
continued to accelerate until the air resistance force increased to a large enough value
to balance the downward force of gravity. Since every time the holders had more
mass and weighed more and experienced a greater downward force of gravity, it
would have to have accelerated for a longer period of time before their was enough
upward air resistance to balance the large downward force of gravity. That’s why
mass played a large part on the speed of the cup cake holders.

Evaluation

I tried to make my experiment as accurate as I could by measuring everything
correctly and making sure there was the same amount of blue tack each time and that
the distance remained the same. I could have improved this better by trying to find a
way to make sure my hand that dropped the cup cake wasn’t pushing an extra force
downwards. I made my best effort to make my evidence good enough for my
conclusion and I think I have reached that target.



