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ACTIVITY C3.1 Fence it Off

We often use mathematics to make the best possible decisions about resource allocation.

In the problems which follow, the farmer has to decide how best to use a limited amount of
fencing.  Builders, planners and engineers often have similar problems to solve.

1. A farmer has exactly 200 metres of fencing
with which to construct a rectangular pen
for his sheep.  In order to enclose as much
grass as possible, the farmer tries out
different dimensions and finds the area in
each case.

Complete the table, and find the dimensions which give the maximum area.

2. The farmer again wants to form a
rectangular pen, but this time has a long
straight wall which can form one of the
sides.

With his 200 m of fencing, what is the
largest area of grass that he can
enclose?

3. The farmer now wishes to use his
fencing to cut off a corner of a field, as
in the diagram.

If the length of fencing is again 200 m,
what is the maximum area that can be
enclosed?

4. Can you generalise the results of the three questions above to a fencing length of
x metres?

Dimensions (m) Area (m2)

5 and 95 475

10 and 90 900

15 and 85 1275
.......... .....
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ACTIVITY C3.2 Equal Areas

Draw a line connecting a figure in column A to another in column B which has the same area shaded.

Column A Column B
Column A Column B
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ACTIVITY C3.3 Equal Perimeters

From each figure in the middle column, draw a line to a figure in column A, and one in column B,
that have the same perimeter length.

An example is shown for you.

Column A Middle
Column Column B

Column A Column B
Middle
Column
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ACTIVITY C3.4 Track Layout

The sketch opposite shows the two main
dimensions of a standard 400 metres
running track.

1. Find the inside perimeter
of this shape.

Why do you think that it
is not equal to 400 metres?

The inside runner cannot run at the very edge of his lane (there is normally an inside kerb)
but let us assume that the athlete runs at a constant distance of, say, x cm from the inside
edge.

2. What is the radius of the two circular parts run by the athlete in the inside lane?

3. Show that the total distance travelled, in centimetres, is

2 3650 16878π +( ) +x

and equate this to 40 000  cm to find a value for x.  Is it realistic?

For 200 m and 400 m races, the runners run in specified lanes.  Clearly, the further out you
are the further you have to run, unless the starting positions are staggered.

The width of each lane is 1.22 m, and it is assumed that all runners (except the inside one)
run about 20 cm from the inside if their lanes.

4. With these assumptions, what distance does the athlete in Lane 2 cover when running
one complete lap?  Hence deduce the required stagger for a 400 m race.

5. What should the stagger be for someone running in Lane 3?

6. If there are 8 runners in the 400 m, what is the stagger of the athlete in Lane 8
compared with that in Lane 1?  Is there any advantage in being in Lane 1?

Extensions

1. The area available for a school running track is  90 173 m  m× .  How many lanes
could it be?

2. Design a smaller running track, with lanes, to fit an area  40 90 m  m× .

36.5 m
84.39 m

Lane 3
Lane 2
Lane 1
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Notes and solutions given only where appropriate.

C3.1 1. 50 50 2500× =  m2

2.  50,  100,  50  ⇒  5000 m2

3.  Place symmetrically ⇒ area  m2= 10 000

4.  
x x x2 2 2

16 8 4
 ;    ;  

C3.2 13.3

C3.4 1.   398.111 m ; the athlete cannot run on the edge

2.  3650 +( )x  cm

3.  about 30 cm

4.  407.0385 m ⇒ stagger of 7.04 m

5. 414.7039 m ⇒ further stagger of 7.66 m

6.   53.03 m

Extensions 1.  6 lanes     2.  A 200 m track with only two lanes.

ACTIVITIES C3.1 - C3.4 Notes for Solutions

Column A Column B Column A Middle
Column Column BColumn A Column B


