A Level Physics A and B Arithmetical and Numerical Computation — Topic Exploration Pack

Activity 1 — Adding Fractions

Resources: Activity Sheet 1 (2 copies per page)

Instructions: Hand out a copy of Activity Sheet 1 to the students. Ask them to rearrange the

formula to find the letter in red. Encourage them to show every stage of their workings out.

Pedagogy: This is a very simple activity aimed at students to practise manipulating algebraic
fractions in formulae. You may wish to use the example above as a teacher-led example before
letting the students embark on this activity. This could be used as a starter activity or as a

homework activity to help prepare them for the actual formula used in the context of AS Physics.

Timing: Depending on the proficiency of the students this should take about 10-15 minutes to

complete. Early finishers can make their own questions up to test their peers.
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Activity 2 — Percentage Changes

Resources: Activity Sheet 2

Instructions: Go over an example of how to calculate percentage increases/decreases on the
board. Use mini-whiteboards to see if students have understood by going over a couple of other
examples. When students are comfortable with the calculations hand out Activity Sheet 2 and
explain the task. Students have to use percentage increases to find out the final investment plan.
For example if we invest £1 and get 25% interest once every 4 of a year we will have the final
amount:

1%x1.25% 1.25x 1.25 x 1.25 = 1 X 1.25* = 2.44

Encourage students to develop their own strategies for working out the final amounts. You may
wish to let them know of the indices shortcut or you may wish for them to discover this by
themselves. At the end of the investigation students should realise the final amount appears to
converge to approximately 2.7. In fact if we were to take an infinitesimally small percentage every
infinitesimal time period over a year the final amount would converge on approximately 2.7182818
which is actually exponential e. This is a bonus of this activity as it gives a context as to why
exponential e is used in formulae to describe growth and decay etc. The formal mathematical

statement is:

X

e = lim (1 + —)
X—00 X

You could ask the very strong students to research exponential e and find a mathematical proof for
this statement. This is probably only for the very able and the ones who are doing Further

Mathematics at the same time. It could be left as a research task however.

Pedagogy: This is a very simple activity aimed at students to practise finding percentage
increases effectively and quickly. It also introduces the concept of exponential e which is useful for

the A2 section of the course.

Timing: Once students realise the trick with the calculations this activity doesn’t take long. It
should be used as a starter activity lasting 5-10 minutes to a lesson where percentage increases

and decreases have to be found.
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Extension: Tell the students to increase £1 by 10% and then to decrease the new amount by
10%. The answer doesn’t go back to 1. Ask them to try it with different percentages, i.e. 15% or

20%. Can they explain what is happening mathematically?

Solution:
Let x be the percentage amount to increase and then decrease. If the initial amount is £1 then after

the increase the new amount is:
1x (1 + —)
After the decrease it is:
x x
X — ) %X (1——
1 (1 + 100) (1 100)

This can be simplified to:

1= 10000

And this explains the results the students would have got. So for 8% they would have got

1 o4 =0.936
10000
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