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One of the faces of a rectangular prism has area 27 cm?. Another face has area
32 . 1f the volume of the prism is 144 cm?, determine the surface area of the
‘prism in cm?.
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A triangular prism has a volume of 120 cm®. Two edges of
the triangular faces measure 3 cm and 4 cm, as shown. The

height of the prism, in cm, is
(a)12 (®)20 (©)10
(D) 16 (B)8

(Source: 2012 Gauss (Grade 7), #21)
Primary Topics: Geometry and Measurement
Secondary Topics: Volume | Prisms | Measurement
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1. A company builds cylinders. Its Model A cylinder has
radius r = 10 cm and height i = 16 cm.

Volume of a Cylinder: V = 7r2h
? (a) What is the volume in cm? of a Model A cylinder?

? (b) The company akso builds a Model B cylinder having a radius of Scm. Each
Model B cylinder has the same volume as each Model A cylinder. What is the
height in cm of a Model B cylinder?

() The company makes a rectangular box, called
Box A, that holds six Model A cylinders. The
eylinders are placed into the box vertically
and tightly packed. as shown. Determine the
volume in cm” of Box A.

(d) The company makes another rectangular bos, called Box B, that holds six
Model B cylinders. The cylinders are placed into the box vertically and tightly
packed. just as was shown in part (c). State whether the volume of Box B is
less than, greater than, or equal to, the volume of Box A.
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4. The volume of a cylinder with radius 7 and height / equals 7r2h.
The volume of a sphere with radius r equals 4775,

(a) The diagram shows a sphere that fits exactly
inside a cylinder. That is, the top and bottom
faces of the cylinder touch the sphere, and the "

cylinder and the sphere have the same radius, 7.
State an equation relating the height of the i
cylinder, h, to the radius of the sphere, 7.
(1) For the cylinder and sphere given in part (a), determine the volume of the cylinder
*> " if the volume of the sphere is 2887.
(¢) A solid cube with edges of length 1km is fixed in outer space. Darla, the baby
space ant, travels on this cube and in the space around (but not inside) this cube.

1f Darla is allowed to travel no farther than 1km from the nearest point on the
cube, then determine the total volume of space that Darla can occupy.
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3. Cylinder A has radius 12 and height 25. Cylinder B has radius 9 and height . Cylinder A
is filled with water to a depth of 19. Cylinder B is empty. Cylinder B is lowered to the
bottom of Cylinder A, as shown. Depending on the value of h,

(i) some water may spill out of Cylinder A onto the ground (Figure 1), or

(ii) some water may pour into Cylinder B (Figure 2), or

(i) (i) then (i)
| e
u

Figure | Figure 2
The walls and bases of the two cylinders are thin enough that their width can be ignored.

(a) Suppose that & = 30. What is the volume of water that spills out of Cylinder A
onto the ground?

@ (b) Suppose that h = 20. Determine the volume of water that spills out of Cylinder A
onto the ground and the depth of water in Cylinder B when it is on the bottom
of Cylinder A.
(¢) Determine the range of values of & so that when Cylinder B is on the bottom of
Cylinder A, there is some water in Cylinder B but it is not full.
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4. A cube with edge length 9 cm contains a certain amount of water.
(a) When the cube has one face resting on the
ground, the depth of the water is 1 cm, as
shown. What is the VGIié of water in the

cube? M,

P

(b) The cube is turned so that one edge, PQ, is on the ground with the opposite
edge, MN, directly above it. Calculate the depth of the water in the cube.
&Y. (c) The cube is now positioned so that a single corner, P, is on the ground with the
*> " opposite corner, N, directly above it. To the nearest hundredth of a centimetre,
calculate the depth of the water in the cube.




