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2. A copper wire of length 2.0 m, cross sectional area 7.1 x 107 m? and Young’s modulus 11 x 10" N/m’ has a
200-kg load hung on it. What is its increase in length? (g = 9.8 m/s?)

2.0.50 mm E — Y %

b. 1.0 mm A
Gsomm AL = FL/AY = tnaL/AY

e. 10. mm
200X 4.8X2 -
TIx]0" 8w nx 0" = L oxXio™m

3. The bulk modulus of a material, as a meaningful physical property, is applicable to which of the following?

2. only solids An mate tal W

b. only liquids 4 H Ckame Velume
c. only gases W l"‘“\ chan Cn e SUn

d. liquids and gases % n ﬁ fress 'ﬁ ’

(®)solids, liquids and gases

4. How deep under the surface of a lake would the pressure be double that at the surface? (1 atm=1.01 x 10°
Pa, density water = 1000kg/m’)

2. 1.00 m P = P& +f>g’h = 2f,

b.9.80 m h P / 5/ a
¢.2.00 m - - (.0l X/0 {00 X AQ,
/D 10. )
Sim B

- lo.2m

5. A bhmp is filled with 400 m’ of helium. How big a payload can the balloon lift? (The density of air is 1.29
kg/m’; the density of helium is 0.18 kg/m’.)

vite B =mg = (fa= PuelV 9
fi.%%zg Mm = (fa."fwa\\/ |
(C)pa4 k
g = (1.29 —0,18) x o0
= Wi kq

2
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6. Water (density = 1.0 x 10* kg/m’) flows at 15 m/s through a pipe with radius 0.040 m. The pipe goes up to
the second floor of the building, 3.0 m higher, and the pressure remains unchanged. What is the speed of the

water flow in the pipe on the second floor?

z _ 2
pom VIEY ml%""

c. 14 m/s

e U= JUS h
o Vi -zeh
_—:\/fmﬁmzxq.&xz = 12,81 M/S

7. A rectangular steel plate with dimensions of 30 cm x 25 cm is heated from 20°C to 220°C. What is its
change in area? (Coefficient of linear expansion for steel is 11 x 107°/C°.)

a. 0.82 cm’ _BP\ = 24 Am A‘T

b. 1.65 cm®

?2:22$2 =2xwyp~*® ¥ 35 X 25 X 200

e. 33 cm’

= 33Cm°

8. What happens to its moment of inertia when a steel disk is heated?

It increases. I e mr mass Sf"\aS 'H"'@ sam

Ctd . '
ecreases rac[\ vs (nereases

c. It stays the same.
d. It decreases for half the temperature increase and then increases for the rest of the temperature in-

crease.
e. It increases for half the temperature increase and then decreases for the rest of the temperature in-

crease.

9. A helium-filled weather balloon has a 0.90 m radius at liftoff where air pressure is 1.0 atm and the tempera-
ture is 298 K. When airborne, the temperature is 210 K, and its radius expands to 3.0 m. What is the pressure

at the airborne location? ‘ \
Number of wmoles (or wmolecules) (s constant

a.0.50a
b. 1.0 atgn P,-V, e Pz\; 2
¢.0.013 atm "r’ - ..T-
.019 atm ! 4
= Pt 12 _ <....x. s (,._....w 212
'V, “‘; - ., 3/ 298
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10. Two one-liter containers each contain 10 moles of a gas. The temperature is the same in both containers.
Container A holds helium (molecular mass = 4 u), and container B holds oxygen (molecular mass = 16 u).

Which container has the higher pressure and by what factor?
PV = NRT
a. Container A has 8 times the pressure of container B.
: 1 4t ' :
b. Container A has 4 times the pressure of container B V) N , R , T are Sam e

c. Container A has 2 times the pressure of container B.
oth containers have the same pressure.

¢. More information is needed to answer this question. $ P L 5 t‘&'\ £ Lame

11. For an ideal gas of a given mass, if the pressure remains the same and the volume increases:

a. the average kinetic energy of the molecules decreases. P \I - N RT
b. the average kinetic energy of the molecules stays the same. J——
(©)the average kinetic energy of the molecules increases. Vet T ot KE

d. Nothing can be determined about the molecular kinetic energy.
e. This process cannot happen.

12. A 120-g block of hot copper is placed into a beaker of negligible heat capacity containing 300 g of water.
The water temperature rises from 15°C to 35°C. Given cc, = 0.10 cal/g-°C, and cyaeer = 1.00 cal/g-°C, what
was the original temperature of the hot copper block?

a. 500°C ™., Coo (‘T’-—-353 =M, C, (55-!5'\)
b. 360°C

c. 720° ™ C

e T = 35+ - (35415)

Ex35°C cy Leu

= 360X\ y 2o = 5387
35+ i2ex et c

13. Which of the following best describes a substance in which the temperature remains constant while at the
same time it is experiencing an inward heat flow?

a. vapor v
b. Y : ; ‘ .
olqua [ TWAYS heat cavses tewperature rise
d. solid

substance undergoing a change of state
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14. In cloud formation, water vapor turns into water droplets which get bigger and bigger until it rains. This will
cause the temperature of the air in the clouds to:

O getwarmer. D€ rau lost by water heats +he alr
b. get cooler.
c. will not affect the temperature of the air in the clouds.
d. There is no air in clouds. ,
e. There is not enough information given to answer the question.

15. How much heat energy is required to vaporize a 1.0-g ice cube at 0°C? The heat of fusion of ice is 80 cal/g.
The heat of vaporization of water is 540 cal/g, and cyaer = 1.00 cal/g-°C.

G @=m (e 00T Co)
c. 820 cal ‘ | 3
o 1000 el = |y (8p + 100 tSH0O

= 120 cal

16. A 2.0-m* window is constructed, using two layers of glass 4.0 mm thick, separated by an air space of 5.0
mm. If the temperature difference is 20 C° from the inside of the house to the outside air, what is the rate of
heat flow through this window? (Thermal conductivity for glass is 0.84 J/s-m-°C and for air 0.0234

J/sm-°C.) _ Q _ A (T_‘ "‘rc’}
a. 7700 W P= Nt T - ’
b. 1900 W L, /ﬁ, + Lz/féz

c. 1000 W
d. 547 W 2 Y 20

fe)180 W =
0,008 /p, 34 + 0.005/0.023 %

= {719 W

that same system is equivalent to which of the following?

a. entropy change A U — Q + W

@internal energy change se=—"
c. temperature change
d. specific heat
e. None of the above

17. According to the first law of thermodynamics, the sum of the heat gained,by a system and theywork dong on
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18. A cylinder containing an ideal gas has a volume of 2.0 m’ and a pressure of 1.0 x 10° Pa at a temperature of
300 K. The cylinder is placed against a metal block that is maintained at 900 K and the gas expands as the
pressure remains constant until the temperature of the gas reaches 900 K. The change in internal energy of
the gas is +6.0 x 10° J. How much heat did the gas absorb?

2 0 Q:&U-—W"‘JAU*\'PAV

b.2.0x10°7J

c.40x10°7 — AU + P\I\ AT/Ti

d.6.0x10°) -

®10x10°J =
= &XID” 4 102y 2 % 600 /300

= lo><1053’

19. A heat engine receives 6 000 J of heat from its combustion process and loses 4 000 J through the exhaust and
friction. What is its efficiency?

(2)33% e = == o= QN - @'5: — } - Qﬁ
b. 40;% Q b ' {m.} et ‘ Q

¢. 67% N b W
d. 73%

e. 100% = [ — 4000

Cooe = /3

20. The maximum theoretical thermodynamic efficiency of a heat engine operating between hot and cold reser-
voirs is a function of which of the following?

| L= |~ Qe

a. hot reservoir temperature only - w—— l - T
b. heat transferred from the hot reservoir Q H
¢. cold reservoir temperature only

both hot and cold reservoir temperatures
e. None of the above choices are valid.

21. One kilogram of water at 1.00 atm at the boiling point of 100°C is heated until all the water vaporizes. What
is its change in entropy? (For water, L, = 2.26 x 10° J/kg)

212100 J/K NE= /T = MLV /T
060 J/K
c. 3030 K

d. 1220 J/K = X228 XI08/3'73
e. None of the above
= 6059 J /K
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