Composite Solids




Example Question 1 Composite Solids

An aeronautical engineer designs a small component part made of copper, that is
to be used in the manufacturer of an aircraft. The part consists of a cone that sits

on top of a cylinder as shown in the diagram below. Find the volume of the part.
(Leave your answer in terms of r).

Volume of cone = 1/3 nréh

=1/3xntx42x9

= 48n cm3

Volume of cylinder = nr?h

=ntX42x6

= 967 cm?3

Total volume = 48x + 961 = 1447w cm?3




Example Question 2 Composite Solids

The shape below is composed of a solid metal cylinder capped with a solid metal
hemi-sphere as shown. Find the volume of the shape. (to 3 sig fig)

Volume of hemi-sphere = 2/3 nr3
=2/3xmx33

=18t m3

Volume of cylinder = nrh

=nx32x4

= 361 m3

Total volume = 181 + 367 = 541 m3
=170 m3




Example Question 3 Composite Solids

The diagram below shows a design for a water tank. The water tank consists of a
cylinder capped with a hemi-spherical dome. Find the capacity of the water tank.
(Give your answer in litres to 2 sig fig).

Capacity of hemi-sphere = 2/3 nr?
=2/3xnx33

=18t m3

Capacity of cylinder = nr?h

=ntx3?2x5

=45t m3

1 000@DBrom3 Total capacity = 18n + 451 = 63t m?3
= 63 000 000% cm3

R = 63 000r litres
=200 000 litres (2 sig fig)




Example Question 4 Composite Solids

A solid shape is composed of a cylinder with a hemi-spherical
base and a conical top as shown in the diagram. Calculate the
volume of the shape. (answer to 2 sig fig)

Volume of cone = 1/3 x nr2h

=1/3x 1t Xx62x14
= 168n cm?3

Volume of cylinder = rreh
=1 X 62 x 40

= 1440m cm3

Volume of hemi-sphere = 2/3 nr?
=2/3xnx63

= 1447 cm3

otal volume = 168n + 1440x% + 144w = 17527 cm?3

= 5500 cm? |




Question 1 Composite Solids

An aeronautical engineer designs a small component part made of copper, that is
to be used in the manufacturer of an aircraft. The part consists of a cone that sits

on top of a cylinder as shown in the diagram below. Find the volume of the part.
(Leave your answer in terms of r).

Volume of cone = 1/3 nréh

=1/3xmtx5%2x12

=100 cm?
Volume of cylinder = nr?h
=nX5°x6

=150 cm3

Total volume = 100x + 1507 = 250t cm?




Question 2 Composite Solids

The shape below is composed of a solid metal cylinder capped with a solid metal
hemi-sphere as shown. Find the volume of the shape. (to 2 sig fig)

Volume of hemi-sphere = 2/3 nr3
=2/3xn x93
= 486n cm?

Volume of cylinder = nrh

=nx92x10

= 8101 m3

Total volume = 486x + 810 = 12967 cm3
= 4100 cm?




Question 3 Composite Solids

The diagram below shows a design for a water tank. The water tank consists of a
cylinder capped with a hemi-spherical dome. Find the capacity of the water tank.
(Give your answer in litres to 3 sig fig).

Capacity of hemi-sphere = 2/3 nr?
=2/3xnx63
= 1447 m3

Capacity of cylinder = nr?h

=nx62x10

= 3601 m3

1 000@DBrom3 Total capacity = 144rx + 360n = 5041 m?3
= 504 000 0007t cm3

R = 504 000x litres
=1 580 000 litres (3 sig fig)




Question 4 Composite Solids

A solid shape is composed of a cylinder with a hemi-spherical
base and a conical top as shown in the diagram. Calculate the
volume of the shape. (answer to 2 sig fig)

Volume of cone = 1/3 x nr2h
=1/3xntx32x9
= 271 cm3

Volume of cylinder = rrh
=1 x3%2x20

=180 cm3

Volume of hemi-sphere = 2/3 nr?
=2/3xnx33
=18n cm?3

Total volume = 27x + 180 t + 18n = 225 n cm?

=710 cm3 I
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