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Physics 117
Quiz 6 (4/9/2003)

Use as far as possible formula and try to explain your reasoning.

A) If the temperature of 1000 gr of ethanol drops by 25 °C, how much heat is released?
(Specific heat of ethanol=c,,=0.75 cal/(gr °C) )

c=i=>Q=cmAT

mAT
cal

0=0.75

x1000 grx(-25 °C)=-18750 calories

o

gr°C

B) 100 grams of hot water at 90° Celsius are mixed with 200 grams of cold water at 0°
Celsius.
* (Calculate the final temperature of the water at thermal equilibrium assuming no
net heat loss from the system.

The amount of exchanged heat is the same for both the hot and cold water
but of opposite sign
ChotmhorAT;mt = _Q CcoldmcoldAYZ‘()ld = Q
So
Chotmhot(nw,inirial - 'Tfinal) = Ccoldmwld (T}inal - Z‘old,initiul)
(Chotmhot + Ccoldmcold )’I}'inal = Chotmhot’Z;ml,initial + Ccoldmcold T:‘old,initial
T _ (Cholmhotrrhot,initial + ccoldmcoldnald,initial) _ (9000 + 0) oC _ 30 oC
finat = (CporMor + Coota Mot ) 1004200
hot"" " hot cold """ cold

* After the above described system has reached thermal equilibrium a quantity of
heat is subtracted to the system. What would be the final temperature if 3000
calories of heat were lost from the system?

We have now 300 gr of water at 30 °C

_ _Qloxs

ater

We know thatc,,,,m,..,AT, ... ==0, = AT,

water water
Watermwater

\
Tt = Thniia = Qs _3pc- ig(l)o cal_ _30°C-10°C=20"C
water"" “water 1 - 300 gr
gr
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C) How much energy is required to convert 5 Kg of ice at 268 K in water at 278 K?
(Specific heat of water c,,,,,.,=4186 J/(Kg-K), Specific heat of ice c;,.=2090 J/(Kg-K),

latent heat ice-water transition=L, ,.,.=334 kJ/kg=334000 J/kg.)

The heat necessary to change the temperature of the ice from 268 K (-5 °C) to 273 K (0 °C) is

0. =Ci.m. AT,

ice""Vice ice

=2090 L-S Kg-(273—268) K =52250 J=52.250 kJ
Kg K

The heat necessary to complete the melting of 5 Kg of ice is

om, =334 X5 ke-1670 kJ

Kg
The heat necessary to change the temperature of the water from 273 K (0 °C) to 278 K (5 °C) is

Qlatent,water—ice - LwaZer—ice

0. =c,..m,. AT, =4186 LK-S Kg-(278-273) K =104650 J =104.650 kJ

water water’ water
Kg

Hence the total heat necessary is
thal = Qice + Qlatem,water—ice + Qwarer = 158570 k‘,
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