
check your conjecture by' repeating step 2 until the prism is filled.
choose a cone-cy'linder pair with congruent bases and the same height and repeat
the procedure in Steps 2 and 3. (Try to use a pair with bases different from those of
other groups.)

compare your results with the results of others. Did 1,,ou get similar results $jth bothyour p)'ramid-prism and cone-cylinder pairs? You should be ready to make a coniecturr.

c'98 If B is the area of the basc of a py'ramid or a cone and H is the height of the solid,
then the formula for the volume is v- -? (pyramid-Cone vorume conjecture).

Notice that all p1'ramids, regardress of thc t1,pe rf base they have, use thc same
volume formula. r 'cl calculatc the r.,olume of a pyramid, f irst identit l,the ry,pe of base thcpy.ramid has and usc the area fclrmula for that basc to ctrlculate its area. Then find theproduct of the arca of thc basc and thc heighl of the pl,ramid and multipll,by thc
fraction you discovercd in Investigation 1 l.:1.

Toke Another look ll.4

LJsc algcbra ro show that if 1'ou double thc hcight ,f a prism, a cylinder, a
pyramid, or a conc, you double the volume, but that if you doubie thc
dimensions of lhe base, you increasc lhe vorume by, more than two trmcs. t iy
how many times does lhe volume incrcasc'/
Use a lgcbra to show that  i f  you doublc a i l  thrce d imcnsi rns of  a prrsm, a
cylindcr' a pyramid, or a cone, the r,,olume is increascd eightfclld but thc surface
area is incrcascd only four times.

lluild a m<ldcl of lhrctt py'ramids with cqual volumcs that can bc assemblecl
in to a pr ism.

Exercise Set | 1.4

l .  l)raw and label two diffcrcnt reclangular pl,ramids wirh vcllumes of .J8.{ cmr.
2. Draw and label two different circular cones with v' lumcs of 2.r0.1rr cmr.

i rnd the volumc of  each sol id  named in Exerc ises:J-8.  Al l  measurements arc g i 'en in  ccnrrmetcrs.
3.' frapezoidal pyramid 4.* Right cone 5.
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Step 3

Step 4
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3.*

Squarc pl,ramid
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6. Semicircular cone 7.- Right triangular
pyramid

8.' Cylinder with

cone removed

l< -12+

w
\ /

V

N\

W
Triongulor
pyromid

A
// i^
fi'

Use
b, h, H.

o .  V = - ? -

b .  v= -? -
c .  V = - ? -

l+- 12 ---)-l

1 4
1' t 6
I

9. Use the information about

the base and height of each solid

to find the volume. All measurements

are gir. 'en in centimeters.

Rectongulor
pyromid

N
/ii,\\tr'.\/,

b

Tropezoidol
pyromid

A
//i\\

,,rl-';Vl
b

Cone

Informotion obout Height

bose of solid of solid

b = 6 , b 2 : 7 , h = 6 , r = 3  H = 2 0

b = 9 , b 2 = 2 2 , h = 8 , r = 6  H = 2 0

b = 1 3 , b , = 2 9 , h = 1 7 , r = B  H = 2 4

Use
b, h, H.

d. v:  -?-

e. V= -?-

L  v = - ? -

Use
b, br, h, H.
g. v:  - ' t -  i .
h.  v= -?- k.

i .  v = - ? -  l .

Use
r, H.
r l  -  _ ' )_

V= - '?-

t /  -  _ ? -

In Exercises l0-12, express the volume of each solid with the help of algebra' All

mcasurcments are glven in centi.meters. The pyramid has a squarc base.

10. I  l . * 12.

A I
I

ln Exercises l. l-t5, f ind thc volume of the l iquid in cach rectangular prism and in the cone. AII

mcasurcments arc givcn in centimeters-

1 3 . 14 . * 1 5 .

t
2x

V

1
8x

!.

T
I

I
I2x
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* 6 y d

l<_ l6y______d
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For Exercises 16 and 17, sketch and label each solid described, then find the volume'

l 6 .Asqua repy ram id .Thehe igh to f t hepy ram id i sH fee t ,and thea l t i t udemee ts the
square base at the intersection of the two diagonals' Each side of the base

measures M feet.

17. A right cone. The slant height is 138. (The slant height is the length of a segment

from the vertex to the circumference of the base of a right cone.) The radius of the

base is 58. Calculate and label the height of the cone'

18.*As horrif ic as tanker oil spil ls are, they contribute only about 12%of the 3'5 mill ion

tons of oil that enters the oceans each year. The rest comes from routine tanker

operations such as loading and offloading oil, tank washings and wastewater

discharges, runoff from sewage treatment plants, natural sources, and offshore oil

rigs. One month's maintenance and routine operation of a single supertanker

produces up to 17,000 gallons of oil sludge that gets into the ocean! If a cylindrical

barrel is about 1.6, in diameter and 2.8'tall, about how many such barrels would be

needed to hold 17,000 gallons of oil sludge?

19. The conical-shaped container shown

a t  r i gh l  i s  t o  bc  I ' i l l cd  a t  a  s l ead l  r a te .

The time in scconds it takes to fi l l  the

container to thc top is graphed at far

right. As you see in the graph, because the

container is not uniform in radius, the

height of the watcr does

not increase in a l inear

fashion. lt is quick to fi l l

at f irst but continues to

fi l l  at a slower and

slower ratc.
Skctch an approximatc graph for thc container shown at

left, shclwing the relationship between timc ancl height of

water. Assume thc cclntaincr takes 30 scconds to fi l l '

' l
40 cm

II
I

50 cm

I
I
L I

20. Find thc volume of the solid

formed by rotating thc shaded

l igure abt- ru l  the x-ax is .

/OLUME

21. Sketch thc prism that can be

formed from this net.
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