Specific Heat and Calorimetry

a et
m= 6‘5"(3 1. How much heat is required to raise the temp of 654 g of water from substance ¢ (J/g"C)
34.5°C t0 89.7°C? 4= mCasT . water 4.184
A _ . = 65+04‘.l74"6512 O
T=Te-N - 151%105T ethanol 2.452
= 3a7q-345 Ans .31 % 10°3 graphite 0.720
= §5.2°C o
2. How much heat is required to raise the temp of 654 g of silver]‘t%m diamond 0.502
34.5°C to0 89.7°C? 9= mCaT s iron 0.444
= . . 2.
“T="-Th o4 - 0.25% copper 0.385
=9A1-34S = 3.5b%x103 T ,
= 55,200, Sex G silver 0.237
Ans Z.___Kl gold 0.129
R ice 2.092
3. 1f 7350 J were added to 152 g of ethanol, its temp would go up by how AT ?
aQ= + 73507 (m-C)
m = 1524 1350 o
— = - lqc-l C D
C =252, coproME S
4. 16.25 g of water at 54.0°C releases 402.7 ). What will be its final temp?A-r e
m=16.259 DAl - s0 A"f‘+Ti =Te
C=4.1847T13°C AT =_F_ = TH2Z2T
T =54.0°C | (M-C) (1625 - 4.194)
q=—402.FJ aT = —5.9224...°C e 48.1°C

5. Eéaf 1 are added to a 36.8 g of kerosene and the temp increases from 22.5°Cto 34.7°C. Determine

kerosene's specific heat. = 4
e €7 (mem
W = . - — 2
AT=Te-T, =3471°225 Gee @ = PP/ e 155750
AT = |2.2°C

6. 25 copper pennies (each weighing 3.12 g) are placed in 36.0 g of ethanol at room temp (22.1°C). How
much heat will it take to raise the temperature up to 65.8°C? Both Cu and. ethansl_warm up @
same starbing T

£T= 9 ptal = 9, 1o haat cogper ¥ G b heat eanel

Te-Th — Meu *Cew’ &T + Metn’ Cetr - T
= 58—l = 9 -0.%‘3‘5-'—!—3-':!*-}36.0-2.4‘52443.':!- 5 3
= 437°C = S5,1F X107 Ans 21107
7. What mass of 54.0°C water must be added to 468 g of 21.0°C water to make the final temp of both
comeouttobe 29.0°C? — G, H0@54.00C = | H20@ 21.0°C
£T=Tp-T —~(Muo- CHzo + aT) = (Mmuzp - CHeo e AT)
= Mugo +CHzo - 2T _ 468 d4.Igu- (23.0-2).0)
M Y2 - 79 Ans 150
suee  —Cua0 AT — 4,134 - (24.0-54.0) Ans -9
8. What mass of 54.0°C gold must be added to 468 g of 21.0°C water to make the final temp of both
come out to be 29.0°C? — A gold = A 20
— (Maold » Cqeld = 6Tgeld) = (M g0 e Ciz0 5T Hab)
E@ Maold = Migo ® CHa0 * ATHes _ HEB-4.%4 - (39.0-31:0)

= (Caold - 2Tgold) —~(b.129 - (29.0-54.0))
= |H4%0




ans 1869

9, A 325 g brass rod at 100.0°C is placed in a cup containing 162 g of 24.3°C water. The final temp comes
out to be 37.4°C. Determine brass's specific heat.

= Qlorass = QHz0
oy — (Muass - Corass - € Torass) = (Muzo *Chad = STz
d% Cprass = Myz0 ° CH?;O '&1 N0 _ 162 - 4.124 - (3—,‘4_2,_}_3)
— (Momes - & Torass) | — (335 (F1.4-1008)s  0.4367Tlg-°C

10. 100.0 g of water at 20.0°C are mixed with 200.0 g of copper at 40.0°C. What will the final temp come
outtobe? Tg =7 (Same oth cases)

~Qq.cu = 9 H20
ﬁ ~(mew - Cey, = 24 Tew) = (M w20 ° Cwzso 'b—erDB
Y/  — (200.0 - 0,385 (T -40.0) = (100,0 - 1% (& - 20.0))
— FF(Te-40.0) = 4\%.4 (TF -20.0)
~3FTE + 3080 = 44T — 936%

l44% = H95.47T¢
asz.l°C= Tg

Ans 95.1 OO

Ans (JRO+1): 0.436 1.55 19.7 23.1 29.5 48.1 150 4860 5170 8560 151,000 units {IRO+1):JJ1"C°C°C°Cggl/eg’Cl/g’C

3.9: Enthalpy of Phase Changes

All matter is made of uncountable numbers of particles. All particles are in constant motion. Even solid
objects are in motion, even though we cannot detect motion. With two bodies in contact, energy will
transfer from the body with the higher energy to the body with the lower amount of energy until the
temperatures of each body are the same. Melting of ice is an example of this transfer. Heat enters
melting ice, but as long as both solid and liquid are present the temperature does not change. The
energy is being used to rearrange the molecules. The potential energy of the liquid water is higher than
the ice, therefore the melting of ice is endothermic. Evaporation of sweat is another example.

More Thermodynamics:

Remember: If q > 0 we say that the object gained heat - heat flowed into our sample (endothermic), the
system absorbed heat. Likewise if q < 0 we say that our object lost heat, heat flowed out of our sample
(exothermic). The system lost heat.

The temperature change, AT, is also related to heat. It can be positive or negative. It is obvious that if AT>
0 then the temperature increased and if AT < 0 then the temperature decreased.

Clearly whenever AT> 0 then q > 0, and vice versa.

Changes of State: If you have a glass of ice water (the glass contains both ice and liquid water) and you
add some heat to the ice water the temperature does not change. The heat melts some the ice rather
than changing the temperature of the system. During a change of state even though energy is being



