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Areas and Volumes of Similar Solids 

(Lenon 11 · 7) 

If the scale factor of two similar solids 1s 

a : b, then 
• the ratio of the ir areas is a2 : b2 

• the ratio of their volumes is a3 : b3 

' (~apter Vocabulary 
• .11:itudf (pp 699, 701 , • edge (p. 688) • lateral face (pp. 699, 708) 

DB r '> • face (p . 688) • polyhedron (p . 688) 

• . t>r'ter of a sphere (p. 733) • great circle (p. 733) • pr ism (p. 699) 

.,ont.- 1P 71i1 • hemisphere (p. 733) • pyram id (p. 708) 

• -·O\s semon (p 690) • later a I area (pp . 700, 702, • right cone (p. 711) 

" l rl1ri o er (p 701) 709, 711) • ri ght cylin der (p. 701 ) 

Choo~ Lhe t:orrect term LO complete each sentence. 

1 ~c- ol µu1m:, in :,pace equidistan t from a given point is called a(n) _J_. 

2 \ r. '_ ,:,a JJGl)11ed ron in wh ich one face can be any polygon and the lateral faces 

ct. c lnctrigle:, thct t meet a t a common vert ex. 

3 ·' u ~liu· d p11w1 with d plane, the irn ersec tion of the prism and the plane is a(n ) 

rJJ l1 u-- JJ! !S fl l. 

Surfa<.e Areas .tnd Volu~ 

of Spheres {Les~n 11-6) 

SA 4-rr-r ; 

4 ' 
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• right pr ism (p . 699} 

• slant he ight (pp. 708, 711 ) 

• sphere (p . 733 ) 

• surface area (pp. 700, 702, 

709,711 ) 
• volume (p . 71 7) 
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1. sphere 
2 - pyramid 
3 · cross section 



Answers 
Chapter Review (continued) 

4-5 . ArJ..vc-r~ 11rt\ V<1I) <.arnples are given . 

4. / " 

I 

" / 

6. 8 
7. 8 
8. 5 

10. 

11 . E, r rr,• 

12. GG1T r-1· 

13 . )0811 1 / 

14. J( 11 r rn 1 

15. 3) L.1T en · 

l 1-1 S ace Figures and Cross Sections 

Quick Review 
i\ polyhedron is a three-dimensional figure whose surfaces 
are polygons. The polygons are faces or the polyhedron. 
i\n edge is a segment that is th e intersection or two faces. 
i\ vertex is a point where three or more edges intersect. A 
cross section is the intersection of a solid and a plane. 

Example 
How many faces and edges does 
the polyhedron have? 

The polyhedron has 2 triangular 
bases and 3 rectangular faces for 
a total or 5 fac es. 

The 2 triangles have a total of6 edges. The 3 rectangles 
have a total of 12 edges. The total number of edges in the 
polyhedron is one half the total of 18 edges, or 9. 

Exercises 

Draw a net for each three -dimensional figure. 

5. 0 
G 

Use Euler's Formula to find the missing number. 

6. F = 5, V = 5, E = 7. F = 6, V = , E = 
12 

8. How many vertices are there in a solid wilh 
4 triangular faces and l square base? 

9. Describe the cross section in the 
figure at the right. 

10. Sketch a cube with an equilateral 
triangle cross section. 

l 1-2 Surface Areas of Prisms and Cylinders ; ¥ 
Quick Review 
The lateral area of a right prism is the product of the 
perimeter of the base and the height. The lateral area of 
a right cylinder is the product of the circumference of the 
base and the height of the cylinder. The surface area of 
each solid is the sum of the lateral area and the areas of 
the bases. 

Example 
What is the surface area of a cylinder with radius 3 m and 
height 6 m? Leave your answer in terms of rr. 

S.A. = L.A.+ 28 Use the formula for surface area 
of a cylinder. 

= 2m /1 + 2( rr 2
) Substitute formulas for lateral 

area and area of a circle. 
= 2rr( 1)(11 ) + 2-rr( 1)2 Substitute 3 for r and 6 for h. 

- :lfrrr ~ I Brr Simplify. 
5,1 rr 

ll w ~111 lai-e .irea of lhL· ry ll11d e r is 5,1 rr m 2. 
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Exe rcises 

Find the surface area of each figure. Leave your answers in 
terms of 7T where applicable. 

11. 

13. ~ ~ 

~ 4 

12. 0 
I I • 
I 

I 

14. 

15. A cylinde r has radius 2.5 cm and lateral area 
20-rr cm2. What is the surface area of the cvlinder 
in te rms o r rr ? 



surface Areas of ramids and Cones 

11-

3-:~--------;.;:.~=~---------. k Review Exercisec, 
0111' 1 area of a regular pyramid is half th e prod 

1atera b d I I · u r t HncJ lhc., r . 
inc perimeter of ~he ase an_ t , e s Ant height . ·n,e .,ur ece area or each fl urc 

0f1he 
8 

of a right cone 1s half th e produc t o f the to the ncurc111 tenth. g · Hound yriur an.c;werc; 
al are 

1ater . nee of the hase and the slant hPight. ·n,c surf 
• 1n1tere . ace 

, 1ri I ch solid 1s the sum of the lateral nrca and tlw ·ir, 
area ofea . ,en 

rf1l1e base. 

[,ornple 
'h 

I 
is t:he surface area of a cone with radius 3 in. and 

11 8 
h"luht 1 o in,? Leave your answer in terms of 1T. 

,1anl"'"" 
· ~ = U \ . + B Use the formula for surface area of 

s .. · a cone. 

Substitute formulas for lateral area 
and area of a circle. 

= 1T(3)(10) + 1r(.~)2 Substitute 3 for rand 10 for e. 

= 30r. + 9r. Simplify. 

= 39r. 

r~e surface area of the cone is 391r in. 2. 

17 Lj/ 
f,ir 

19.D) 
20. Find the formula for the base area of a prism in terms 

of surface area and lateral area . 

11-4 and 11 -5 Volumes of Prisms, Cylinders, Pyramids, and Cones 

Quick Review 
Tne volume of a space figure is the space that the figure 

x rupies. Volume is measured in cubic units. The volume 

of a prism and the volume of a cylinder are the product 

of the area of a base and the height of the solid. The volume 

of a pyramid and the volume of a cone are one third the 

product of the area of the base and the height of the solid. 

Example 
What is the volume of a rectangular prism with base 3 cm 

by 4 cm and height 8 cm? 

V = B Use the formula for the volume of a prism. 

= (3 • 4)( ) Substitute. 

= 96 Simplify. 

The volu me of the prism is 96 cm3
. 

Exercises 
Find the volume of each figure. If necessary, round to the 

nearest tenth. 

21. 

rrh 7m 
~ 3 rn 

4 rn 

23. ~ iyt.J 
-

d 

22. u -2sft 
5 ft 

, - ' 

24. 

, J Ill ~ ITI 
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16. about 185 .6 ft
2 

17 . 576m2 
. 2 

18. about 50 .3 1
~ -

2 
19. about 39 1.6 ,n . 

S A - L&, 
20. B = 2 

21. 84 m3 

22. 24 .5 ft3 

23. 410.5 yd
3 

3 24. 13 .9 m 



Answers 
Chapter Review (continued) 

-3142 · 2 v- s23 5 · 3 25. S.A. - . in. , - . 1n. 

26. S.A. = 1 53 .9 cm 2; V = 179 .6 cm3 

27. S.A. = SO 3 ft ' ; V = 33 .S ft3 

28. S.A. = 8.0 ft2; V= 2.1 ft 3 

29. 904 .78 cm3 

30. 314 111 2 

31. 8 .6 in .3 

32. Answers may vary Sample: 

4 ~ ~ 
5 J- -

5 
4 5 

33. 27: 64 
34. 64 : 27 
35. 324 pencils 

,, 11 -6 Surface Areas and Volumes of seheres 

Quick Review 
The surface area of a sphere is four tim es the product o f 
rr and the square of the radius of the sphere. The volume of 
a sphere is ~ the product of rr a nd th e cube o f c.he rad ius of 
the sphere. 

Example 
What is the surface area of a sphere with radius 7 ft? 
Round your answer to the nearest tenth. 

S.A. = 4rrr2 Use the formula for surface area of a sphere. 

= 4rr{7)2 Substitute. 

= 615.8 Simplify. 

The surface area of the sphere is about 6 15.8 f1 2
. 

Exercises 
Find the surface area and ~·ohm1e or a sph • l'r!.' \\ ' lh 
given radius or d.ia.mete r. Round your anS\ 

1 1ht 
nearest tenth. \ er~ l'l lh, 

25. r = 5 in . 

27.d = •l ft 

26. rt - - rni 

28. r - (} fl ft 

29. Wh a t is the vol um r of a sµher C' with ,1 ~urr 1 . • 
- r ? d t'J~ 1 o f 4:,2 .39 cm-7 Rou nd you r a nswe r lo il1<· n .. t,tr~,1 

hundred th . 

30. \Vh a 1 is th e su rface area of a spherr " ith 11 I ) ' U UIT\e 
of 523.6 m ·, Ro und yo ur a nswer 10 th e II L'Mc,, 
squa re m e te r. 

31. Sports Equipment '(h e c ircuni fr rencP of 1 1, ' urross, 
bal l is 8 in . Find its vo lu me ro th P nPn rL'SI 1e,nhola 
cubi c inc h. 

11 -7 Areas and Volumes of Similar Solids 

Quick Review 
Similar solids have the same shape and a ll their 
corresponding dimensions are proportiona l. 
If the scale factor of two similar solids is a : b, then the ratio 
of their corresponding surface areas is a2 : b2, and the ratio 
of their volumes is a3 : LJ3. 

Example 
Is a cylinder with radius 4 in and height 12 m· sun· ii . · • . ar to a 
cylinder with radius 14 in. and height 35 in.? If so, give the 
scale factor. 

4 12 
T4*E 

·n1e cylinders a re not s imilar because the ratios of 
co rresponding linear dimensions are not equal. 
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Exerc ises 

32. Open-Ended Ske tch two s imil a r solid s ll'ilosr 
surface a reas are in th e rat io 16: 25. lnclud t' 
dime nsions. 

For each pair of similar solids, find the ratio or rhc volUl!lf 
of the first figure to the volume of the second. 

33. 

6 A .. 34. D 
Ll ---

R 

LJ 
35. Packaging Th . . . I . e 1e are 12 p e nc ils in a rpgul.1 r- , 11e, 

b?x. If a_ Jumbo box is mad ~ by tri pling ,tll rh,' 
dime nsions ofth . . e regu la r-s ized box , hOI,· 111.1111 
p enc ils will rhe jumbo box ho ld ? 
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