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1. 30m:1.5km:1(:m:.

The areas are in a ratio of 12 cm? : 0.52 km? = 1 cm? : 0.25 km?. This gives us the following
proportion:

A 025
20 1
A =5 km?

2. ’(a) S5mem (b) 2.5 cm‘

3. (a) We know that the volume of a cone is 1 - 772 - h = 120 cm?®.

1 h
1 1

V= g-m«? -3h
4 /1

V:§ (3-777‘2-11)
4

Vi=2-120 cm®

v =160 cnn’|

(b) This cone is similar so we can simply look at the ratio of the volumes. The ratio of the
measures is 1 : 2 so the ratio of their volumes is 1 : 8. This gives us that the volume of the

new cone is 8 x 120 = .
4. (a)

(b) The circumference of the circle is 28 cm so the major arc AB = 222 . 287 = 17.51 =

17.5(2) = 55 cu].

(c) This may have been graded incorrectly. The area of the circle is 14?m = 1967 cm?. The

area of the shaded sector is 32 - 196w = 73.5m = 73.5(%2) = .

A
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5. (a) | 3227 = 28.Cx

(b) The perimeter of the shaded region is AB + BD + CD + CO + AO.

AB:%-QSW:MT”CHL BD =7 cm. CD:%-IZLTFZ%CHL CO ="7cm. AO = 14 cm.

This gives us the perimeter to be 147” + 7+ %r +74+14 =28+ 357” cm = 28 4 5%7‘(’ cm |.

6. (a) The surface area we'’re looking for is the surface area of the cylinder in which the water
and the sphere occupy minus the top base of the cylinder. This surface area is the base of
the cylinder plus the lateral area of the cylinder.

The base of the cylinder is simply 7?7 = 497 cm?.
The lateral area of the cylinder is 147 - 14 = 1967 cm?.

The total surface area touching the water is 497 + 1967 = 2457 = 245(%2) = .

(b) The volume of the water in the can is the volume of the cylinder mentioned above minus
the volume of the sphere.

The volume of the cylinder with height 14 cm is 7?7 - 14 = 6867 = 2156 cm?.

The volume of the sphere is % T = % - 3431 = % . % = &312 cm?.

The volume of the water in the can is 2156 — % = @ = 718% cm? |.

Ol

14

7. [(a) 3.142 cm?®  (b) 9.426 cm?  (c) 10.278 cm?
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8. (a) This problem may have been graded incorrectly. The volume of the model is the volume
of the cone plus the volume of the cylinder plus the volume of the hemisphere. Note that the
radius for all of these solids is 7 cm (from the hemisphere).

The volume of the cone is % 727 -9 = 1477 em®.

The volume of the cylinder is 727 - 15 = 7357 cm?.

The volume of the hemisphere is % . % B = @ cm?.

The volume of the model is 1477 + 7357 + @ = @ = 1110%77 cm? |.

(b) This problem may have been graded incorrectly. The mass is the volume times the den-

sity: 2332% 5 0.4 = | 0% — 444t g

(¢) This problem may have been graded incorrectly. We are looking for the surface area of
the cone plus the surface area of the cylinder plus the surface area of the hemisphere (minus
their bases).

To find the surface area of the cone, we need its lateral height. Use Pythagorean Theorem to
find its height: v/92 + 72 = /130 cm. Its surface area without the base is then = 77 -/130 =
77v/130 cm?.

The lateral area of the cylinder is 147 - 15 = 2107 cm?.

The surface area of the hemisphere without the base is % -477? = 9871 cm?.

The total surface area of the model is 287v/2 + 2107 + 987 = | (308 + 7v/130)7 cm?|.

Copyright (© 2006 - 2010 m Avid Academy for Gifted Youth m www.AvidAcademy.com



(2= =\
MO . .
M \aﬂ Y Math Olympiad and Problem Solving Programs
b == g E130 - Honors Geometry Problem Solving
Avid Academy Problem Set 25.1 - Measures
for Gifted Youth Name: Date:

9. This problem may have been graded incorrectly. The diagram is drawn below.

(a) The volume of the hemisphere is - % 637 = .

(b) The volume of the cone is z7r?h. If we set that equal to % the volume of the hemisphere,
we get:

4 1
— . 1447 = =6%7h
3 3

192 = 12h

h=[16 m]|
10. (a) [2304 cm? |

(b) The volume is % base x height. We can use this to find the height:

144:%-96}1
h=[4.5 cm]|

(c) Supposing the width and length of the cuboid are 2z, 3z, then 622 = 96 so x = 4. This
gives us the width and length to be |8 cm X 12 cm ‘

24 cm ,
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