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1. How many calories are needed to change 1 gram of O°C
ice to water?

80 c ~ 1·0Y-l'~S ~
~ tATERj

·O°C!1
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~ Chapter 17 Change of Phase
tee, Water, and Steam

All matter can exist in the solid, liquid, or gaseous phases. The solid phase normally exists at
relatively low temperatures, the liquid phase at higher temperatures, and the gaseous phase at still
higher temperatures. Water is the most common example, not only because of its abundance but
also because the temperatures for all three phases are common. Study "Energy and Changes of
Phase" in your textbook and then answer the following:

2. How many calories are needed to change the temperature
of 1 gram of water by 1°C?

J C~ loV"Ce

3. How many calories are needed to melt 1 gram of 0 °C ice
and turn it to water at a room temperature of 23 °C?

80 C'o.to~\·e~+ f3 cCffovle$ ::- 103 c~/or-(.'e? f~~ ~tO·c J -~t~o~
4. A 50-gram sample of ice at 0 °C is placed in a glass beaker

that contains 200 g of water at 20°C.

.~ ..a. How much heat is needed to melt the ice?

400 Q car o'/'(.· e$

s-,'"Ce +~eW"'e i; 50 ~ o,f lee I ~"CJ s:'o CAlo"'t es
i 5 YPQl4l'reJ y>EtY' ~"'~-. J -4-L...e '" ~OIt ."r~ q....l'"..~J '"> .
. So q x. 80 c&tf I~ := 40,00 ccdo'r'Pf.
b. By I'f6w much would the temperature of the water change if it gave up this much heat to the ice?"'1 20°C )\·~ce .f-'-'ewD\:hV"~ives -~.f.f Ic~f o.f "'fG\+ t"reac'"
\"c -,q~cY"e~se, z.ce a o~. ~.O\.f.t-r ~\ve.s ~ 2. COt' tOW'" -tAr~, IUC
dtc("~c>..se . I-t .f~e w~~~{" ~i.VE'~ 0,f.f 4000 Co.( I \ t- cJ..tc"'~()..;p J. ~'f. ()
c. What will be the final temperature of the mixture? 4"D() ~&4 ,_ t: 20 C
. (Disregard any heat absorbed by the glass or given off by the surrounding air.) '2.o0c""(~
oOe }..~ +~e ~~~t ~eecl~d +0 ""'el+ ~flce ",II CIJ'MeJ .(ro~ +l.,.e
cO'O(l~3 ok +"'-{) wc:dfr +~e Wo.+f'r \111\.\\ cool f't'""", 20°C . .f-oo°"l
~t:). ~,,~'" d tl"d w~~ce~ ~{"o"_ -\~e w..~H~ l.ce II\Iil' be tXt O°C.

5. How many calories are needed to change ~ gram
of 100°C boiling water to 100°C,steam?

5lto col","", FOO~ , ;>
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e )t100'Q )t21'~1
Q..=. ~L+MC6T ~[5lto+ (IOO-2?.)]c",lt)r-f.·fiJJ= 6f8ct:t/o'l"'p

,9. How many calories are given to a household radiator when 1000 grams of 100°C steam condenses
and drops in temperature to 90°C water?

f"'roo"", g,:: W"'L+ 'MCAT = 1000 [5'10+ (IC:W -~o)] cl4loY'\'t>)' = SSoIOOO ctil.lo"'t~

E\l4po~0\1eJ WQ+tV" Vd\r0V"' fCQ.,.... "'""'e "'e(lff& ~ CO'1",J CCtIll'+ ~$CAr£.
It CO'VI.d.€,If\S('$ 0\-1. +'-'e Lt ....dfrS;cle o~ .f."'~ ,{AstLe CI~d rlot"'-} (.~+() f4e <"£4

A+ ~i%~:t I c,,~cle ...$ah'oV\ ft"a\loA "''''-e "tM.d1f~e\""(;! Co flec I; 0\1"\

tOf ok f"'-e- ,Iasti c. i;
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Chapter 17 Change of Phase
Ice, Water, and Steam-continued

6. Fill in the number of calories at each step below for changing the phase of 1 gram of O°C ice
to 100°C steam. -

ot~EOf tEMP. CHAN6EOF

16RAM
PtIASE. rUSE PAAse.
--=) 1GP.AM ) 1~ -)~ ICE ~ WAT£R WATE'"

• O°C ~ O·c. 100·C

HEAT 80 CAL + 100 CAL + 540 CAL ::: 720 CALNEEDED =
7. How many calories are given up by 1 gram of 1boac steam that condenses to 100°C water?

frg~ Q E WI. L -= 540 cct(or'·fS·

8. How many calories are given up by 1 gram of 100°C steam that condenses and drops in
temperature to 22°C water?

10. Why is it difficult to make tea on the top of a high mountain?

vJ~~N' bOl \5 ~j ~ (ower te\Mfft'a1~ ...e } ,,± if c~'" ?Jet. ",0 &".otf-rr
-r""-Q. ... tt s bo\ It· ....J +-E'-f~"'Q.+II4.V"-e. _

11. To get water from the ground, even in the hot desert, dig a hole about a half meter wide and
a half meter deep. Place a cup at the bottom. Spread a sheet of plastic wrap over the hole and
. place stones along the edge to hold it secure. Weight the center-of the plastic with a stone so it
forms a cone shape.
Why will water collect in the cup? (Physics can save your life if you're ever stranded in a desert!)
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