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Physics 103 Exam 3

Name ?E'L' ID4

Section # TA Name

Fill in the information on the scantron sheet. Use your student ID #
and not your social security #. Fill the letters given for the first 5
questions on the scantron sheet. These letters determine which version
©of the test you took and are IMPORTANT to get right.

1. B
2. E
3. C
4. D
S. A

6. In an elastic solid there is a direct proportionality between strain
and:

a. elastic modulus
stress

c. temperature

d. cross-sectional area

e. density

7. The quantity "strain® expressed in terms of the fundamental quantities
(mass, length, time) is equivalent to:

a. MrT-1
b. ML-1l¢-2

. M2p-1p-3
@I: gimznsionless quantity A L A V 4 X
T 13 ———I; ) ‘—V p) h

8. By what factor is the total bPressure greater at a depth of 850 m of
water than at the surface where the pressure is one atmosphere?

a. 100 - = (1ot q,g?! SV )+ ) 013%10 % Pa.
b. 19 P@‘H"m ( _,’:.9( 5")( ™

> 84
. 74 Min: = Pa

o p = 53350 +1.01 (05 = 843x/9° Pa

P SH3KO' oy g
T s T 0%
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9. A foun
pressu

tain sends water to a height of 100 meters. What must be the
re (above atmospheric) of the underground water system?

;?TM P = Peh + ) KM = /000(9'8) (WO)"P //“"‘1

. 4.2

d. 7.2

e, 10.

10. Which
B for
linear
. B =
B =
. B =
d. B =

e. B
11, If the
a. the
b. the
the
. the

e, the
12, A 10 g
is war
transf
P

. 48

c. 22

d. 34

e. 54

13. Heat f
in wha

da. mas
tem
. Spe
d. den
e. hea

25?2 T
S AP P =AM = TRHO"Pe fanies

best expresses the value for the coefficient of volume expansion,
given material as a function of its corresponding coefficient of ¢
expansion, oa? }
; AP =967 A
[s 4 '

i
3a !
2a e e
o .

= @2

temperature of an ideal gas contained in a box is increased:

S
average velocity of the molecules in the box will be increased. WIE:TCD
number of molecules in the box will be increased. NO
average speed of the molecules in the box will be increased.)ﬁﬁgaf¥~
distance between molecules in the box will be increased. NO (Ste Am:,,y)
average time between collisions will be increased. bgcrzm (’,q'_syE'z_
piece of aluminum (which has a specific heat of 0.215 cal/gm-°C) Aﬁﬂttuts)
med so that its temperature increases by 5°C. How much heat was
erred into it?

T - Cat 7~ o
cal A@= m CAT= /O%M(O,ZtQF%)sg/
z:;lL = (0178 CAL

low occurs between two bodies in thermal contact when they differ
t property?

s
perature
cific heat
sity

t capacity
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14. Which one of the following processes occur only in a fluid?

a. conduction — G—AS, L(d\/!A) Sa D
b. compression
. radiation /MYWE'QE
@ convection - G«S,uaVlD ( 807)( w
€. evaporation __ L(&UIBJ SQ le F:w”)s )

15. A window pane is half a centimeter thick and has an area of 1 m2. The
temperature difference between the inside and outside surfaces of the
pane is 15°C. What is the rate of heat flow through this window?
(Thermal conductivity for glass is 0.8 J/s-m-°C.)

a. 48,000 J/s AGZ _ }1_78( 4T"__ 0% 3 (,N\ ) /1S s
= == =

b. 500 J/s
@2,400 J/s TE L s ~ 2upp T
71,000 J/s - - oo 2
e. 4,800 J/s oSxto " K S

16. A swimming pool heater has to be able to raise the temperature of the
40,000 gallons of water in the pool by 10°C. How many kiloWatthours of
energy are required? (One gallon of water has a mass of approximately
3.8 kg and the specific heat of water is 4186 J/kg-°C.)

a. 1955 kwh l kwh = [ oop g.—x 3600 S = ngX/OcT

@f%-‘;okﬂ;h AR= m C AT = }LIOWO)(B'SB [q‘,gq(,g)

. 330 kWh _
e. 180 kWh A& - 0'30 x{ho (2.6 xrv® 3‘7‘(‘””)2 1767 [(WH

17. Iced tea is made by adding ice to 1.8 kg of hot tea, initially at 80°c.
How many kg of ice, initially at 0°C, are required to bring the mixture
to 10°C? (Zg = 80 kcal/kg)

kg AQ:ro:E Mz cp L+ + Wy Cwm@? “Trcc>

b 105 Tl
1.6 kg
& o _ ATz,
Ner = Mypy Copp (‘T\Z-Tm)

AQree + AQves =0

Cumn = Cyea = N hen fug So . _
g, LSO + [ (1= 0%) [ + 18 (1N(0C-%0c) =0

Mg = r»"%\)o)@?o)/[?p“o] = L%({) = /,L{ hc}_
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18. A 5 gram lead bullet traveling in 20°C air at 300 m/s strikes a flat
steel plate and stops. What is the final temperature of the lead bullet?
(Assume all heat is retained by the bullet). The melting point of lead
is 327°C. The specific heat of lead is 0.122 J/g/°C and the heat of
fusion of lead is 24.7 J/qg.

~ ?
a. gg;:g KE = ;%_ a2 7:‘\(,003 )(‘300\ = 229 %
260°C AQ =753 = mCcAT

d. 293°C

_ '
= 30e AT = 225 /)T 2%/ 1oy = 247 °C

19. The tungsten filament of a lightbulb has an operating temperature of Sk
about 1800°C. If the emitting area of the filament 1s 1 cm?, and its ﬁe‘Lﬂt(]
emissivity is 0.68, what is the power output of the lightbulb? (o = 5.67

x 107 W/mKd) v Y
a. 100 W D:VAEQ‘*)OJ m (S "'273‘( { rooM
N TEMR) Avn FAMOOWELS Win, MAE 1T

70 W

T 60 W Tvo s TV CM/OC:’L) So
e. 150 W P =o-A eTq = $t7%(0’S (.01 m\* (.6&)“800?‘273)4::
20. In an isothermal process for an ideal gas system (where the internal - 7{,'2 W

energy doesn't change), which of the following choices best corresponds
to the value of the work done by the system?

@its heat intake ’ )SOW%M‘L => AT :AO
. twi th ti f its heat intak — -
wice € negative of its heat intake M = 2 Nk@T <0 u 0

C. twice its heat intake

d. the negative of its heat intake ‘Aa - Q-—W =Q ~:> &.’:W
Bu —

e. half the heat intake

21. A heat engine exhausts 3000 J of heat while performing 1500 J of of
useful work. What is the efficiency of the engine?

a. 155 WEAT INOUT MUST Hive Beery /00 + 3000

b. 60%
DB CFRIUENGY = W /@W = /57v /4,@0
e. 67% N e

[R(conTine) 369 wie akre Mue cets ABove (T3
MEDAE POINT 327° BUY umie 17 S
M&x,’ﬂl\:({ T Wt 52771'\/ A 927°, e
ANSwa 1S TUEN 327° o HeGuen, Bor
227° 15 THE Hrc[%s'r- AVHLAGLE | IV Fer, Tesee
IS NIT ENOUOH €ty TO MAT Tt Mal $gas
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22. A 5 mole ideal gas sygtem undergoes an adiabatic expansion, while
cooling from 80°C to ®0°cC. How much work is done by the system during
this expansion? (& = 8.31 J/mol-K)

;iggg ; Uu-= %Nk,,Tr %MRT = 4 U "'%'MQ#T

-1 g Adimgame > Q=0 AU-R-W=-W
w0 A= 383 (-wT) = — 24 J; W=-4y

23. One kilogram of water at the 1 ATM boiling point (100°C) is heated until
all the water vaporizes. What is its change in entropy? (For water, LVap

= 2.26 x 106 J/kg)

. 3030 J/K Ag > _A@/T = ”V\LV/T

. 2260 J/K
12118 J/K

éggg I AS = ('\(?.'lGX’O(')/(.IW{-Z?S) :6037%;

24. When gasoline is burned, it gives off 46,000 J/gram of hégg energy. If
an automobile uses 13.0 kg of gasoline per hour with an efficiency of

21%, what is the average horsepower output of the engine? (1 HP = 746 W)

a. 67.2up 13 kX /(900_@: x Y6ooo 37?‘\»\2 590 T
b. 223 Hp

@46.76 HP {'98)'/‘)&3-/3@05‘ = /166 X(og ;

7 33.6 up

e. 108.7 Hp [.bb x,o?W/WG N/"p - Z'LB HP YZI%?C{C;S'HP

25. A bottle with a fixed volume of 2 m3 contains an ideal gas at a pressure
of 1 ATM at a temperature of 300°C. The bottle is placed against a metal
block that is maintained at 900°C, and the gas comes to thermal
equilibrium with the block. What is the pressure of the gas after
equilibrium is reached?

(¢ Qﬁ@m

owm

Dl PU=ART s 900°C
c. 1 ATM —
&5 am Ve = Ve ] —~(70()‘r273)k
, T - *c
BV\"_ P"V"\::”\Q ;= 300
- —rL 7¢=(§°sz7?)"(

T

Ps T*( G)s 2,22
PC b t
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