Problems about Volume

Buckets of Thinking
There are three buckets: one red; one blue and one yellow. They each hold a maximum of 5 litres.


Liquid is measured carefully in whole litres and poured into the buckets, a different number of litres in each one.

If the liquid in the red bucket was poured into the blue bucket, it would then contain the same amount of liquid as the yellow bucket.

Half the contents of the yellow bucket is the same as twice that in the red bucket.

How much liquid is there in each bucket?
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Boxed In
The diagram shows a rectangular box (a cuboid).
The areas of the faces are 3, 12 and 25 square centimetres.
What is the volume of the box?
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The areas of the faces of a cuboid are p , q and r . What is the volume of the cuboid in terms of p , q and r ?
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2D - 3D
Two circles of equal size intersect and the centre of each circle is on the circumference of the other.
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What is the area of the intersection?

Now imagine that the diagram represents two spheres of equal volume with the centre of each sphere on the surface of the other.

What is the volume of intersection?
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A cylinder can contains lemonade, shown shaded on the diagram in which XY is diameter. What fraction of the volume of the can is filled with lemonade: 

just below a quarter; just over a quarter; exactly a quarter? 
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A solution for you to follow
Imagine the liquid became solidified. Rotate the can until the face which contains XY is horizontal. Now take the horizontal cross-section half way up the can which meets the plane face of the "liquid" in the line AB. Observing that AB bisects the radius PQ, rotate the upper section of the "liquid" about AB through 180 degrees. The new position is shaded darkly and fits into the bottom right hand quarter (with some space to spare). The actual fraction can be shown to be approximately 0.21. The answer is therefore less than a quarter. 
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