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Engineering for Expansiom
Homework for Lesson 5
1. ,\ str-rclent periormed the iollos ing
in irames 3 and -1. \\'rite r-our ans\\-er

1. The cold ball

just passes

through the ring.

2. The ball is

heated with a

Bunsen burner.

3. What will happen

when the student

tries to pass the

hot ball through

the ing?

4. What will happen if
the student tries to

pass the ball through

the ring after it has

been allowed to cool?

E,-rransion and contraction cause problems for en$ineers. Look at the examples 2n6l 1i15uer
'-:csri',n in rerms of expansion (or contraction).

(continued)
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LEssoN s TElrpoR,truRE AND DENSITy

Student Sheet 5 (continued)

Why is this bridge supported at one end by rollers?

What is the purpose of the gap in the road on this bridge?

Why are the bolts that hold these steel rails together in oval holes? Why are there gaps between adjoining rails?

(continued)
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LEssoN 5 Tol,tpBn,\TuRE .lxn Dnivsrrv

, r hot air!
:: \-Otl \\'ill

--; -t hot air
. .1. q'hr-

,,ir help a
--:.? IIot air

. . -h- on the
: .:re density

of air decreases as it
gets hotter. A gas

burner, mounted
above r halloon's bas-

ket, is used to heat

the air inside the bal-

loon. As the air heats,
it increases in volume,
or expands. You

alreadl'knor,v that
densitv is equal to
mass divided by vol-
ume. So u'hat happens

if the volume of the
air inside a balloon
increases lvhile the
mass of the air sta.vs

the same? The densitv
of the air in the bal-

loon decreases. \\rhen
the average density of
the balloon (including
the burner, basket,

and passengers)

becomes less than the
densitlr of the sur-

rounding air, the bal-
loon begins to rise. It
tloats in the air.

The balloonist can

alter the height of the
balloon by switching
the burner on and off.

If the burner is

turned off, the air
inside the balloon
cools. .t\s the air
cools, its volume
decreases, it becomes

denser, and the bal-
loon goes down. The
balloonist can also let
some of the hot air
out of the top of the
balloon to make the
balloon go down. If

the burner is
turned on,
the air in the
balloon
becomes hot-
ter. The air
takes up
more volume,
becomes less

dense, and

the balloon
rises.

The first
free flight of
a hot air bal-
loon was in
1783, rvhen the
N'Iontgolfier brothers
sentasheep.aduck,
and a rooster into
the air in a balloon
made from linen. A
few weeks later, in
the first manned free
flight, tr,vo French-
men, using burnin$
straw as a heat
source, piloted a
\,fontgolfier balloon

This is a scale model of the

balloon used for the first

manned balloon flight. The

balloon reached a height of
almost 7000 meters and

stayed aloft for 25 minutes.
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The hot air balloon rises

because its average den-

slty ls /ess than the sur-

rounding air.

about 5 miles
across Paris.

Todar'. most hot
air balloons are

made from ripstop
nylon and use

propane gas burners
insteacl of strau'. The
average hot air bal-
loon is as tal1 as a

seven-storY br-ri1ding,

is about 20 meters
across at the $'idest
part, ancl is big
enou$h to carry four
adults. IIor air bal-
loons can be built in
man)'shapes. E

QUESTTOf{

How does a balloon
pilot use density to
control the altitude
of a balloon?

Basket
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