Chapter 18: Temperature, Heat, and the First Law of
Thermodynamics — E0|
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(a) Tc = —15°C
Tp = %(—15) +32=—27+32=|5F
T = Te +273.15 = =15+ 273.15 =
(b) Tr = 95°F
T = g(TF —32) = 3(95 —32) = 3(63) =
() To =Tr= 52H
7= 2743
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(a) 2= #3}k: AT =40 — (—20) = 60°C

AL = LaAT = (12.000)(11 x 1079)(60)

AL =792 %10 m = 7.92 mm|

(b) 7t&21Q| M X s}

AT =45 —15=30°C

AV = VBAT = (60.0)(9.5 x 1074)(30) =

of 1.7 Le| 7t&El0| Fxct.
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(a) 20]50°COllM 0°C= W4 Z o W&ESH= 2|0 &

Qavail = MuwCu AT = (0.300)(4187)(50) = | 62805 J ~ 62.8 kJ|

A =0l o Lo B
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—5°COll M 0°C=:

Q1 = MiceCice AT = (0.200)(2220)(5) = 2220 J

2EHA — 0°COllM TR =0]7]:

Q2 = miceLr = (0.200)(333 000) = 66 600 J

Qneeded = Q1 + Q2 = 2220 + 66 600 = | 68820 J ~ 68.8 kJ|

(€) Quail = 62.8 kJ < Qpocdeq = 68.8 kJOIDZ, BSS HE 0|70l Zo| KF B}ct.

EES 0°CE 22 = =017(0f AFEE = U= E:

Qmelt = Qavail — @1 = 62805 — 2220 = 60585 J

. _ Qmett _ 60585
melted = 7" ™ 333000

—0.182kg =182 ¢

=X A2 HS: 200 -182=18¢g

Ty =0°C, 2482g+ZZ18g=¢ &El
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a) $HHo ZO|7} L' = L(1 + aAT)0|BE:
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V' = (L) = L3(1 + aAT)3

V=L [1+ 3aAT + 3(aAT)? + (aAT)?]

V' =V [1+43aAT + 30*(AT)? + o*(AT)?]

(b) aAT < 10|H («AT)22t (aAT)? &2 FAIE = UL

V'~ V(1 + 30AT)



AV =V ' —V ~3aVAT

B Wi ZA AV = VAT H| W SHH

(c) 72|12l 3%

B=3a=3x17x107%=|51 x 1079/°C
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(a) O| A7 |H| MEHUHAOZHE p = nRT/VOICL S2 ™M T = const0| 2 2:
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(b) Ol&7IX|o] LiF oflX|= 20T QESC: Eyy = nCyT (BHEAE Cy = 3R). S BHM T7¢
HOHX| FLE=2:

AFEi = nCy AT =0
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Aot M1HE AE = Q — WOIAL:

=Q-W = Q=W
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c)n=2mol, T =300K, V;/V;, =

v
W =nRTIn Vf = (2)(8.314)(300) In 2 = 4988.4 x 0.6931

i

|W = Q = 3456 J ~ 3.46 kJ |
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CERl: 1atm-L=1.013 x 10° x 1073 = 101.3 J



() B2 A: S%(p=p; =3atm)+SH

Wa=pi(V;—V;))+0=3x(3-1)=6atm-L

| Wa=6atm-L=607.8 J|
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&(p =ps =1atm)

WB—O+pf(Vf—V)—1><(3—1):2atm-L

\WBzzatm-L:202.6J\

(b) AE, = ¥El & 0|22, AR MEH i2t & el f7t 2™ ZZ20i| 204|210] 2to] Z Lt

AEint,A = AEint,B

FFH

OfAXI= 2 (2 AlEH)0iSt O ZSH= Mef B40ICk Q% W B2 AEHOIKS, Q — W =
L StA
(€) BB RILHA Q = ALjy + WOIM, AE 7t 5 Z20IM SUot0=:

Qa—Qp = (AEint +Wa) — (AEint + W) = Wa - Wp

[Qa — Qp = 607.8 — 202.6 = 405.2 J |

BEANM 7|M7tH B2 LESIER, R ZHE O B2 S S+3M0F Stt.

Ty —To _ 1.0)2.0)2° (;0(5—010) _ (1.0)0(.20.503(30)

| Peond = 1200 W |

(b) O|& RE| (REl-37|-Rrel S&4H). 4 B2 ENAE R, = B AE HolotH 2E HEO|EE Ry =
(A
Zi Riolj'—
Ty —Tc
P
cond Riot
2x18gon
0.025 .01
Ry = Rg = =0.0125 K/W, Ry = 0-010 =0.1923 K/W

(1.0)(2.0) (0.026)(2.0)



Riot = 2(0.0125) + 0.1923 = 0.2173 K/W

30
FPeond = 55173

Peond = 138 W|

1200 — 138
W X 1000/0 = 8850/0

S7|50| HE FIHE I =0|=0|F: S7I2 EHEE(k = 0.026 W/(m-K))O| RE|(k = 1.0W/(m - K))ELCt
OF 40HH =ICt MH2tAM gf2 S7|Z0(2te iR 2 SN S MSSHH, 2|0 AMEt E XY Rior = 0.2173
K/W & 37|50l Ry = 0.1923 K/WE 2 88.5%% AHX|BtCt. 0|230] 0| 5%, &5 % R2|2| ¢t @l2|o|Ct.



