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In calculation problems, describe equations
clearly and systematically enough to show

how to solve the problems. If not enough,

you won’t get any point.

4 pt/question x 13 questions =52 pt Max 50 pt

/[Total 50 points]

Gravitational acceleration rate

Atmospheric Pressure
Avogadro’s Number
Universal Gas Constant
Boltzmann Constant

g =9.80 m/s?

1.00 atm =1.013 x 10°% Pa

Na =6.022 x 1023 molecule / mol

R =8.31 J/mol - K)
k=1.38x102 J/K

Specific Heat ¢ [J/(kg - K]

Water 4186

Ice 2090
Steam 2010

01l 1970
Copper 387
Ceramic 1090
Glass 837
Aluminum 900

Iron (Steel) 560
Lead 128

Density [kg/m?]

Gold 19,300
Silver 18,600
Iron 7,860
Sea water 1,025
Water 1,000
Ice 917
Air 1.29
Helium 0.179
Hydrogen gas 0.0899

Latent Heat of Fusion Latent Heat of
Vaporization
L¢ [J/kg] L.[J/kgl
Water 3.356 x 105 22,6 x10°5
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(1.2) A cylindrical flask is fitted with an airtight piston that is free to side up
and down, as shown the figure. A mass rests on top of the piston. The R
initial temperature of the system is 40.0°C and the pressure of the gas is held
constant at 137 kPa.

(1) The temperature is now increased until the height of the piston rises from
234 cmt026.0 cm. What is the final temperature of the gas?

(2) The initial conditions are 40°C and 137 kPa. When additional mass is
added to the piston, the height of the piston decreases from 23.4 cm to 20.0
cm. Find the new pressure applied by the piston.

(Equations)
. "4
(Boiloat Faors Lol
T T
T —¢0 0 + L2315
= 373./§° )
L.0~ T
, Vs x 2280 = Sagvy
T = T~ 23.¢xA

955 = 22345 = T2y = 75 ()

) By be’s Ravm pu=p VvV’

3 g
v 3 23.¢ A = 740, 3x00 — b0 %70 (Pce)

P/' P-—> =/37x0X 20.0 A

(1) Answer

78 C

(2) Answer

/60 /5’_7:25
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(3.4) An ideal gas is confined within a container. The pressure and volume [Pa]

5
of the gas is changed as shown, A 2 B> C. X 10
(3-a) The temperature at A is 3.0 x 10° K. Find the amount of the gas by 1.00 B
mole. ’
(3-b) Find the temperature at B. g 0.75
(4-c) The state of the gas is changed form B to C by keeping the temperature 5 ’
unchanged. The volume at Cis 2.5 m". Find the pressure at C, & 0.50 \

' C
(4-d) In the previous problem, the pressure of the state D is the same as that 0.25 S AOS T
of the state A. The volume of D is 3.0 m*.  Find the temperature at D. A D
(Equations)
4 F 3 0 1 2 3 4 my
P=02%x,0" Pa V=200 m Volume
; 3
( a) T=3.¢0xs0" K
, ‘ PV a,zs‘x/o‘\x/a
PV=mRT = m:——p = Rl
® P 3l x3e0 pppt
= p.ptoox ,p¥2
= /0.0 — /O
; £
(¢ P 1.0x16 x [, O

T:_- = =

nR 0.0 x & .31
() Poglen bawr PV =PV
" /0 —_—
I T\/L shex 40" x 5 F

o, /aZOX'/ﬂ(l =

/_:2—0 x/05(/<)

«©
= L ooxr0

(3-a) Answer

/o

et

(3-b) Answer
3
/.2 xro <

T s
v v’
./
# (Ve
T =T o
Yy
e 3,0xroax pis
£ 0

i
=P, 0xs0

(4-¢) Answer

4.0 Y/Dg P(.?«

(4-d) Answer

Poxs0 K
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(5,6) An ideal gas with a pressure of 1.2 x 105 Pa is confined in a
cylinder with a piston having a cross-sectional area of 1.0 x 102 m2.
The amount of heat, 2.0 x 104 J is added to the cylinder and then
the gas expands at constant pressure so that the piston moves
outside by 50.0 cm . w_putsiete.

(5-a) How much work does the’air do? i

(5'b) How much work does the piston do? ¢¥ f&=

(Equations)
- X £ —
W= pAV =12x10 kv 05,0 s 0x0

= 60_0)(/0:‘500

(5-a) Answer

— 600 J

(5-b) Answer

doe T

(6) A cylinder contains 4.0 moles of a monatomic gas at an initial
temperature of 27°C. The gas is compressed by doing 560 J of
work on it, and its temperature increases by 130°C. How much
heat flows into or out of gas?

M=% 0 Heel T=27C AT=7306"
w = —§éo J

s = Q-

ay=sy Cra T 9 |
cup 2R 130 =pox—3xP 3 x43D
o BB L

= ta P

@:AU("W
= beg2 -0 =

(6) Answer

$ 9 x70° At g
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(7) A fixed quantity of gas undergoes the changes from the state A [kPa]
to B through the three-step processes, 1 ~ 3, illustrated in the
diagram. Find the total work done by the gas.

(Equations)

120 ceeeeeiioas

Pressure,p
>
<

e ]
.
w
w

W = IZOXJCJ\ x (0.5¥~0.25)

i O 035 040 034 (m?)
-t-i[ (!90“/20)"/03*’(0'5(("0""0) Volume, ¥

3 3
3£ &0 x(0 + 4,20x/0

Wi

P

3 *
39 0 x/0 =uw 3 F A0

\i

(7) Answer

fL?X/0¢ J

(72274)
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(8) 9.00 moles of a monatomic ideal gas at a temperature of 251 K are expanded
isothermally from a volume of 1.12 L to a volume of 4.33 L.

(8-a) Find the work done.

(8-b) Find the heat flow into or out of the gas.

(Equations)

M = P oo M.j?
T= 26/ K

v=rrs2 L v q 330

[

W =nRT La (V)

Fopx 31 x281 L (433 1.12)

i

= 2¢83PC — 2,5¢x yp"

&)
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(8-a) Answer

.2,J"(./_'x/0¢ f

(8-b) Answer

¢
2,5 xjo J _,Mjﬁd"(w
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(9) The efficiency of a particular Carnot engine is 0.300.

If the high-temperature

reservoir is at a temperature of 555K, what is the temperature of the

low-temperature reservoir?
(Equations)

- Tc
C}M/W'?[ L L ==
J ! p 2"
£ =p . 3ocC
’T.ﬁ = §§-S_
....;_% S-€ - Te=Te(l~%)
= 5»;-5-(; ~p.3ec )
= 33 ——s 3078

(10) On a cold winter’s day heat leaks slowly out of house at the rate of

22.0 kW.

QL

= __ 22000
ASk Ta 2 PP IS
_ R 22000
Ade® T, T
LS Tt = ASE tH3C

- 73,79 +EE3 )
-+ ;7 b0

(T/k /&

2 2

If the inside temperature is 25 "C, and the out side

temperature is —15.5°C, find the rate of entropy change.
27340 #2585 = 28 /¥

= - 73,79
= §8539

)
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Engine
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(9) Answer

3¢ K

(784 )

27308~/ 55 2287 55 %

(10) Answer

/2 Wk (20%)
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(11) A reversible refrigerator with a coefficient of performance of 5.0 is used to
keep a temperature of 3.0°C inside in a kitchen at 26°C using a mechanical work

(3072)

of 86 kl.
(11-a) Find the rate of heat removed from the refrigerator. I
(11-b) Find the rate of entropy change in this system. \_':_:-——-
(Equations) et
F}M‘d;@@ 302 = 278./¢ K |
Kifefou 286°Cc = 2pP9 15K
8 6 E J 5“’pr»€:‘,€"'{ 2
eoP =256
Qe = v §L(BT) = 430 kBT
cop = — — @c = Sox§6(BD) = 430 kT)
w T4
Qe = Q.+ W = 430 hJ + §6ET = (/6 ET Lae
Ny p G
hF, = o Hoxed 3 P
¢ T T T8 T T LSS TR/ E
3
. S$7Exr0 —_— 3
= - 726 x/0
4958 z PEIE i
A‘\S‘Tpfe/ = 4 SC +A5ﬁ
— 3
= p. /L& x/0 J/K
(11-a) Answer
430 AW
(11-b) Answer
200 W/
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(12) A charge rod is brought near a suspended object , which is repelled by the rod.
Can we conclude that the suspended object is charged? Explain.

(12) Answer
%6; we Care . Jf A a//"e@f,d;;,“mmﬁw/ Aaelbatei,
W pet aellceefesl é/ o nal Lecate He iinsclbelre o |
CRavged by potavglion . Jf /e aé;ﬁcf4;; a rec el
ifal (Coctistrrs) A & a,-l?/t@c‘ﬁf-’c/ ﬁyﬂf;z ol T ESkeal
oo el &5 cBanged by ndiccTana.

3 9 by @ cac ace o
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(13) An object of mass m=3.10 g and Q=+48.0 1 C is attached to a string and

placed in a uniform electric field that is inclined at an angle of 35.0° with the A i T
horizontal. The object is in static equilibrium when the string is horizontal. ! L -~ ™ o i ///“ B
Find the magnitude of the electric field. ‘-ffi/— T i — ”QQ 2 T
(Equations) i T - // /'/ e #/,/ /// //
B U _Assgs o AT A
- - = = T
- -4 F
> - = > vl "
F=23E = 4q8oxs0” E (W T
R A

. -3
g = 3. /0x00 XRF0 = 30 3Fxr0" N

MB’?F,@M;SJQ
- -~ & " @ —_
30.38x00° = 48 0x0 a3t £

~3
3038 x/70
E = :

L4890 x10

SEE——

BB S

J
= g, e 3 x L0

(13) Answer )
b 3
1.70%x00° N/ cqs)
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