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The final temperature will be
A) 50°C B) Greater than 50°C C) Less than 50°C
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Substance

Aluminum
Beryllium
Copper
Ethanol
Ethylene glycol
Ice (near 0°C)
Iron

Lead

Marble (CaCO,)
Mercury

Salt (NaCl)
Silver

Water (liquid)

Specific heat values

Table 17.3 Approximate Specific Heats and Molar Heat Capacities
(Constant Pressure)

Specific Heat, ¢
(J/kg-K)

910
1970
390
2428
2386
2100
470
130
879
138
879
234
4190

Molar Mass, M
(kg /mol)

0.0270
0.00901
0.0635
0.0461
0.0620
0.0180
0.0559
0207
0.100
0.201
0.0585
0.108

0.0180
Phys157 Lecture 4

Molar Heat Capacity, C
(J/mol - K)

24.6
177
24.8
111.9
148.0
37.8
26.3
26.9
879
217
514
23.3
75.4
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Demo:

https://www.youtube.com/watch?v=1WggUu31-Ys
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From PHET: states of matter simulation, https://phet.colorado.edu/sims/html/states-of-matter-basics/latest/states-of-matter-basics _en.html
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Exercise: two objects with mass 1kg are put in thermal contact but
insulated from their environment. If the initial temperatures are T,
= 100°C and T, = 0°C, and the specific heats are ¢, = 300 J/kg-K and
c, = 900 J/kg ‘K, calculate the final equilibrium temperature.



Exercise: two objects with mass 1kg are put in thermal contact but
insulated from their environment. If the initial temperatures are T,
= 100°C and T, = 0°C, and the specific heats are ¢, = 300 J/kg-K and
c, = 900 J/kg ‘K, calculate the final equilibrium temperature.
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Exercise: two objects with mass 1kg are put in thermal contact but
insulated from their environment. If the initial temperatures are
T, =100°C and T, = 0°C, and the specific heats are c; = 300 J/kg-K
and c, =900 J/kg ‘K, calculate the final equilibrium temperature.
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Clicker: For the object initially at 100°C, the amount of heat added is

A) Q,=300J/K-T

B) Q,=300J/K-100°C EXTRA: what is Q,? How are
C) Q,=300J/K - (T-100°C) Q, and Q, related? Why?

D) Q,=300J/K-(100°C-T)

E) Q,=300J/K- (T + 100°C) Discuss!
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Clicker: For the object initially at 100°C, the amount of heat added is
Qf-M'C'AT m=lkg
A) Q,=300J/K-T A?f3°°‘5/11<3\<
B) Q,=300J/K-100°C " Tl Tkl ExTRA: what is Q,? How
@) Q,=3001/K-(T-100°C) ' ~1°O are q, and Q, related?
D) Q,=300)/K-(100°C-T) y . Why?
E) Q,=300J/K-(T+10 oW
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M= |k3, c, = 3003‘/'(5.'(
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Have. Q,= 3903/ (T-(00°C)
Q, = 900Yk - (T-o0"c)
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Have . Q,= 30T/ (T-(00°C)
Q,= 990k - (T-o0°c)

E"Wﬁy Conservaton: Q+0,=0

2003/ - 1 -300003=0 — | = 25°C
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The graph shows the
temperature vs time in an
experiment where heat is
T ] / supplied to ice water at a
S/ power of 240W.

Temperature (in deg C) as a function of time
7.00 - -

A50 |

(1 Watt = 1 Joule / second).

_______/ N Why does the graph look like

this?

0 375 750 1125 1500

=+ Time in seconds

NEXT: How much ice was present initially?



Temperature (in deg C) as a function of time

The graph shows the
| temperature vs time in an
experiment where heat is
supplied to ice water at a
Wt | power of 240W.
el (1 Watt = 1 Joule / second).

525

A50 |

175 1

Roughly how much ice was
present initially?
= | =334 x 103 J/kg.

(oX. |
Con'S cm'\ ‘\'OW\?.
750

yv;g\‘\'mb “'\ A

0 375

A) 0.05kg B) 0.5kg C) 5kg D) 50kg

EXTRA: why is the graph curved?



Temperature (in deg C) as a function of time

The graph shows the
| temperature vs time in an
/" experiment where heat is
- supplied to ice water at a
Wt | power of 240W.
el (1 Watt = 1 Joule / second).

7.00

525 |

A50 |

175 1

- Roughly how much ice was

eliong ot 2% g | bresent initially?
e = = =|[,=334x10%J/ke.
+ Time in seconds B Q Q = L“o'j/s 3 qoo’
Q=\"’\ L Gives WM~ T‘_ = 1680003

A) 0.05kg  (B)0.5kg > C)5kg D) 50kg

L = 3y oo S/kg

EXTRA: why is the graph curved? _ a4 0-S ko
™= T
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ice/water
0°C

057

all liquid water,
well mixed

Temperature (in deg C) as a function of time

7.00

525

380 +

poor mixing as
ice melts, non-
uniform
temperature

175
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0 a7s 750 1125 1500

=+ Time in seconds

24
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