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SECTION 12.5:
AREAS &VOLUMES OF SIMILAR SOLIDS

Standards:

8.0: Students know, derive, and solve problems involving the perimeter,
circumference,

area, volume, lateral area, and surface area of common geometric figures.

9.0: Students compute the volumes and surface areas of prisms, pyramids, cylinders,
cones,and spheres; and students commit to memory the formulas for prisms,
pyramids,and cylinders.

| 1.0: Students determine how changes in dimensions affect the perimeter, area,and
volume of common geometric figures and solids.




SIMILAR SOLIDS

Similar polygons are polygons that have the same shape
but not necessarily the same size. Similar solids are
solids that have the same shape but not necessarily the
same size. Ju§t as all circles are similars, all spheres are

similar. CSqUﬂrq gt cchs)

Two solids are similar IFF their bases are similar and their
corresponsding lengths are proportional.




AREAS & YOLUMES OF SIMILAR SOLIDS

If the scale factor of 2 similar solids is a:b, then

1) the ratio of the corresponding perimetersis a:b
2) the ratio of the base areas, of the lateral | areas, and

the total areas is a*:b’ Sld-?S
3) the ratio of the volumesis a3:b3 . 51 Lt -,q
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I-4: Are the given solids similar?

) Two regular square pyramids have heights 10 | 2) One rectangular solid has length 7, width 5,
and |2. The bases are squares with sides 4 and height 3. Another rectangular solid has
and 4.8, respectively. length 14, width 10, and height 9.

<4 YES \ 2




I1-4: Are the given solids similar?

3) Two right triangular prisms have heights 4 4) Two cylinders have radii 4 cm and 3 ecm. The
and 6. Their bases are triangles with sides of heights are |2 cm and 8 cm, respectively.
3,4, 5 and 6, 8, 10, respectively.
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5-9: Complete the table, which refers to similar prisms.

3)

6)

Scale factor

2:5

<> 1:3

Ratio of base perimeters

|| <>2:5

<{>1:3

Ratio of heights

14> 2:5

1:3

Ratio of lateral areamo,

44325

<4 139

49

Ratio of total areas

A3

425

< 19

Ratio of vqlum.es%

<>8:125

<> 1:27
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|0) Two similar cones have volumes 277 and é47. Find the ratio of:

a) the radii b) the slant heights c) the lateral a:%s

+ 34 * o # 9




| 1) Two spheres have radii 5 cm and 7 cm. Find the ratio of:

a) the areas b) the volumes

4 <




|2) Two spheres have diameters 12 and 28. Find the ratio of :

a) the areas b) the volumes

4 <




|3) Two foam plastic balls have scale factor 2: 3.

a) If the smaller ball has radius
6 cm, what is the radius of the

larger ball?

¢ 9dm



|3) Two foam plastic balls have scale factor 2:3.

b) If the area of the larger ball is

367 cm?, what is the area of the

smaller ball?

4



I3) Two foam plastic balls have scale factor 2: 3.

c) If the larger ball weighs 12 g,
about how much does the
smaller ball weigh! (Hint:

Weight is related to volume.)

<



The ratio of the volumes of 2 similar solids is 16:54.
If the total area of the smaller solid is 10, find the
total area of the larger solid.




The ratio of the volumes of 2 similar solids is 16:54.
If the total height of the larger solid is 9, find the
height of the smaller solid.




17. Two similar pyramids have lateral areas 8 ft> and
18 ft2. If the volume of the smaller pyramid is
32 ft*, what is the volume of the larger pyramid?

A
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itten Exercises

Two cones have radii 6 cm and 9 cm. The heights are 10 cm and 15 cm,
respectively. Are the cones similar?

; 3 % . i 13. Two balls made of the same metal have radii 6 cm and 10 cm. If the
'l'l}e he_lghts R Tight oo 181t and 30 . A e b.‘m?" o b g smaller ball weighs 4 kg, find the weight of the larger ball to the nearest
with sides & ft and 15 ft, respectively. Are the prisms similar? 0.1 kg

Two similar cylinders have radii 3 and 4. Find the ratios of the following:

a heights b, base circumferences . lateral areas  d. volumes 14. A snow man is made using three balls of snow with diameters 30 cm,

40 cm. and 50 cm. If the head weighs about 6 kg, find the total
weight of the snow man. (Ignore the arms, eyes, nose and mouth.)

JRMETE VI Mne gissssswa o=

Two similar pyramids have heights 12 and I8. Find the ratios of the
following:

a. base areas b. lateral areas ¢. total areas d. volumes

sk : T f 2 2 >
Assume that the Earth and the moon are smooth spheres with diameters 17. Two similar pyramids have lateral areas 8 ft* and 18 ft". If the

12,800 km and 3,200 km, respectively. Find the ratios of the following: volume of the smaller pyramid is 32 ft®, what is the volume of the

a. lengths of their equators b. areas ¢. volumes larger pyramid?

Two similar cylinders have lateral areas 817 and 144, Find the ratios of: 18. Two similar cones have volumes 127 and 967. If the lateral area of
. beights b. e Wil o, N YOl en smaller cone is 15, what is the lateral area of the larger cone?
Two similar cones have volumes 87 and 277, Find the ratios of:

a. the radii b. the slant heights ¢. the lateral areas

Two similar pyramids have volumes 3 and 375. Find the ratios of:
a. the heights b. the base areas ¢. the total arcas

The package of a model airplane kit states
that the scale is 1:200. Compare the
amounts of paint required to cover the
model and the actual airplane. (Assume
the paint on the model is as thick as that
on the actual airplane.)

| The scale for a certain model freight train
is 1:48. If the model hopper car (usually
used for carrying coal) will hold 90 in.*
of coal, what is the capacity in cubic feet
of the actual hopper car? (Hint: See Ex-
ercise 10, page 477.)

Two similar cones have radii of 4 cm and 6 cm. The total area of the
smaller cone is 367 cm’. Find the total area of the larger cone.



. Find the arca and volume of a sphere with diameter 6 cm.

. The volume of a sphere is % m’. Find the area of the sphere.

, The students of a school decide to bury a time capsule consisting of a
b';-cylinder capped by two hemispheres. Find the volume of the time
- capsule shown.

. Find the area of the circle formed when a plane passes 12 cm from the
~ center of a sphere with radius 13 cm.

5. One regular triangular pyramid has base edge 8 and height 6. A similar
- pyramid has height 4.

~ a. Find the base edge of the smaller pyramid.

b. Find the ratio of the total areas of the pyramids.

6. The base arcas of two similar prisms are 32 and 200, respectively.

-‘ a. Find the ratio of their heights. b. Find the ratio of their volumes.

7. A solid metal cylinder with radius 2 and hei .
i : eight 2 is recast as i
with radius 2. Find the height of the cone. 000 poow

8. A prism with height 2 m and a id wi i
. pyramid with height 5 m ha
triangular bases. Find the ratio of their volumes.g b s






