
Volume and Surface Area ANSWERS

The Maths Habit

1 (3 marks)

A cylinder and a sphere have the same radius, r, and the same volume.

Find the height of the cylinder in terms of r.

πr²h = 4
3
πr³

Divide both sides by πr²

h = 4r
3

2 (5 marks)

A cylindrical glass, radius 3 cm and height 12 cm, is full of water.

The water is poured into an empty cone, point down. The cone's radius is always half

its depth.

How deep is the water in the cone?

Water = π × 3² × 12 = 108π cm³

At depth d, radius = d ÷ 2: volume = 1
3
π(d/2)²d = πd³

12
πd³
12

 = 108π, so d³ = 1296

d = 10.9 cm (3 sf)

3 (3 marks)

A solid metal cube with edges of 10 cm is melted down and made into spheres of radius

1 cm.

How many complete spheres can be made?

Cube = 1000 cm³, one sphere = 4
3
π = 4.189 cm³

1000 ÷ 4.189 = 238.7
238 spheres (round down)

4 (5 marks)

r

A solid is a cylinder with a hemisphere on top. The cylinder's height is twice its radius.

The volume of the solid is 72π cm³.

Work out the total surface area in terms of π.

πr²(2r) + 2
3
πr³ = 8

3
πr³ = 72π, so r³ = 27 and r = 3

Curved cylinder = 2π × 3 × 6 = 36π, base = 9π
Hemisphere = 2π × 3² = 18π
Total = 63π cm²


