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Phys24-001, Fall 2001 Exam 3
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Name Key - PID: ' Sequence Number: 101

Honor Pledge and signature:
I have neither given nor received unauthorized aid on this examination.

Instructions:
This exam is closed book, closed notes. However, you may use a calculator.
Mark your answers to the multiple-choice questions on a Scantron answer sheet.
If you do not find your answer, write your solution on these pages and mark option 5.
You may write on these test papers, but partial credit will not be given on the multiple-choice section.
Turn in your Scantron answer sheet and these test papers at the end of the hour.

Equations and conversion factors that may be useful:
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S5% 1. Atire stops a car by use of friction. What modulus should be used to calculate the stress and strain on
the tire? Vo e e : O« 25 0.3)
€ - 1. Young’s modulus - length elashedty
3 - 2. Compression modulus — (bulk modeiur)™" s il
19— 3. Bulk modulus — volume elactety cheac olitec
26 -(4) Shear modulus - Shape. elactiect Shear moolulues = "

—omithed heccure 2 ancuwens are valid,

An aluminum ball has a diameter that is slightly larger than a hole in the center of a steel plate when
they are both at room temperature. How can the ball be made to fit through the hole without deforming
either the ball or the plate? (Hint: Aluminum has a higher coefficient of linear expansion than steel.)
Class 32 -@ heat the steel plate — bert opho (mosct efifechive) ' o

£ - 2. heat both the ball and plate

6 (3 cool both the ball and plate — could alro Work cmee alummum contractr farfer Hau stee (
“ - 4. none of the above '

f_ud'm}(

' 0. 26 0,38
/577 3. Abrick is tied to a toy balloon that is inflated with just enough air so that it remains suspended just

below the surface in a pool of water (the brick and balloon combination are essentially neutrally
‘{EL‘?"» buoyant). If the balloon is pushed down and then released, what will happen?
fume |7~ 1. the balloon will rise back up to the surface The volume of fhe balloon Adecreares ar IT
7 -(2) the balloon will sink to the bottom of the pool  éxperiencec hgher precccre , co ffe dencd, eveare,

22 —3. the balloon will not float or sink, but will remain at the depth to which it was pushed down el (* ckn,
© — 4. there is not enough information to answer this question

47% 4. Anice cube contains several pebbles that make it heavy enough that it sinks to the bottom of a glass of
water. When the ice melts, what happens to the water level in the glass? 0,62 O Ys

Cless 15 ~ 1. nothing — the water level stays the same ~ A¢ +4he ice meltz, |'t dicplacer lece water

AL N the_waterievel rises as the ice melts (ice & lesr dence than water) <o the [evel s e glaer 1ol
22 -(3) the water level falls as the ice melts Wk The amcwer winid be the rame. even ' '

FT F = €A 6 ar .
& - 4. the answer depends on the relative size and density of the pebbles I CH 2 af:,; !

36% 5. When a rock is suspended in air by a spring scale, the scale shows a force of 50 N. When the rock is
L submerged in water (but not touching the bottom), the scale reads 30 N. How much force will the floor
{200

of the container exert on the rock when it is allowed to sink to the bottom? O\HYy 0.43
Yemo 2 _ 1. Zero Fecate =30 - .
t-2 20N =W o> - The sede v & puly
17 _@ 30 N " 20 N replaced by the nevwal fovee
(3-4. 50N The wersht and budyant fiveer
F@ =S - 50N do not Change.
7¢% 6. The zeroth law of thermodynamics pertains to what relational condition that may exist between two
systems? O Lo ocll

! - 1. zero net forces

0 = 2. zero velocities _ -

| - 3. zero temperature are af ke game fepmperature.
Hs thermal equilibrium

(e
Two objeoﬁ on %\c«wp! e@ulbrivm wiTh ecach other



0% 1. You decide to use your physics knowledge to make iced tea by heating a cup of water in a microwave
oven and adding tea bags to make a concentrated hot tea. You will then add equal amounts of cold
water and ice, but which procedure will yield the coldest pitcher of tea after 10 minutes?

2¢-(D Wait 10 minutes for the hot tea to cool, then add cold water and ice 0. 0% 013
4~ 2. Add cold water, wait 10 minutes, then add ice The rate of caoling is pripehimal o 5T
2 - 3. Add ice, wait 10 minutes, then add cold water T e Wat 10w them add (e « cell prater
€~ 4. Add both cold water and ice immediately .
oo P

77% 8. Some emergency blankets are made of Mylar, which is a thin plastic material that is coated with
aluminum. These blankets utilize which heat transfer process to keep a person warm?

Sl 7] conduct_ion The Sheay  afuminum coatng reflects infrayed 0.50 0,49
g2 convection rediaton back to the pean who 3 i ppecl
2+(3) radiation the blanket
O-4. vaporization
28% 9. The internal energy of a gas is most closely related to which quantity? O 6H 0.39
13- —
cary @D temperature W~ KE ~ ,i_ k\/{'} _
{ 4-2. pressure
Claa 22-3. heat Al = Q- W co e Cﬂ\ﬂnze Tw twiternel energy i
¢-4. entropy re leded to heat aned wok

62% 10. A plastic sphere is 1.0 cm in diameter and has a mass of 1.0 g. Will it float in water?

g 0,26
3= 1. yes i s a0 : 042 !
Slllr# — e e = 3 £y

26-(2) no bensity = 5 217 0:05e)° ¥ 9tem® . 7 Citger =100 /i3

§- 3. it depends if the sphere is solid or hollow  Siuce Hie cphere iz more dence than water, 't will sk,

4%% 11. An air bubble has a volume of 0.25 cm® when it is at a depth of 20 m in a pool of fresh water. What is

o its volume just before it reaches the surface? : 022 0,2¢
RUEED ) 1. 025 ens® Omesr Py dan. P=p, +g,5h '
12-2, 0.50 cm’
23__@ 0.75 exi 10 m @) 5 =:l0/3 o Mt (fooo ko/w? }(9.8 M52 ) (20 wm)
¢-4. 1.0 cm® e T P = 24973 x05 M = 2,93 atwm

: X VI:., = -‘-:3"-” =21 (0‘?—‘5_""3) =073 Cm‘g
3¢% 12. A deflated rubber balloon is placed on a digital balance and found to have a mass of 5.0 g. Itis inflated
with air to a diameter of 30 cm, and placed on the same balance, which now shows a reading of 5.7 g.

Dewma What is the magnitude of the buoyant force acting on this inflated round balloon? 0,62 051
10 00069N ﬁuﬂ}’a.ﬂf foee = Wﬂi}h!‘ of a4 olicplaced
- 2. 0.056 N : e
¢-3. 0.14N = Car Vg = (.29 Fg/n’){?f;r(o,u M)](c;;g».-g,a,)
BN =018 N |

¢6% 13. Anideal fluid flows through a pipe made of two sections with diameters of 1 and 4 inches,
respectively. The speed of the fluid through the 1-inch section will be what factor times that through the

Fz{l Zodo z £
4 tion? : : ; .70 M6
e 1_“fh o AsCummg eonctunt Flows vate o
3-@ 16 ANV 2 AT
23 1/4 z
10-4. 1/16 _(} Apes éﬂqf = W/&)

L

/ ! 7%&!2)1

fu';f =




7% 14. If the column of mercury in a barometer stands at 72.6 cm, what is the atmospheric pressure? (The
density of mercury is 13.6 x 10 kgfm3) O 00 0.04
3-1.0.925 x 10° N/m? zo P=ptegh
42-(2) 0.967 x 10° N/m? Py = Gy g h = (13,600 s/t et ) (0726 )
2-3. 1.03 x 10° N/m? |

= 9 2
0-4. 1.07 x 10° N/m® Py = 9.68 X107 Wi

78% 15. What is the maximum weight that could be supported by a suction cup that is 6 inches in diameter?

¢- 1. 90 Ibs. If caction Cup Creater oo perfect Vacuuwm  +hen 027 0.z}
A0 y- 2. 140 Ibs _ :
. : = 1 z
37-(3) 400 1bs. F=b,A =117 /o) (W5 =yl
0-4. 1700 Ibs. Fm. oo ks
-87% 16. Blood flows through a human aorta at a speed of about 50 cm/s. What is the rate of blood flow if the
average inner diameter of this heart vessel is 2.0 cm? . 0.31 0.3%
llzoms O~ 1100 cm/s Blo s vate = A i o) (50ent) & e
‘NF@ 160 cm?/s -
3-3. 310 em’/s = 160 emt

3-4. 630 cm’/s

2% 17. One mole of an ideal gas is at a pressure of 5.4 atm and a temperature of 22 °C. If the gas is heated at a

constant volume until the pressure triples, what is the final temperature? 062 Dite
wues 6 1. 669OCC PV = nRT Podtatm  f=30 ° T =92%= sq5k
32,3398 :
- yilh
2‘?"@ 610 °C —_[E:'— Y, = consth X ',F;: __?;_-']: = i.}i'/(zq_(k) = gecp - e .
9-4. 885°C o ! d -
o =
$°3% 18. How much hot water at 70 °C is needed to completely melt 100 g of ice that is initially at a temperature
of =10 °C? Salae Ocll oy
Sl 2o 21500 —-% Qlort‘ 0\3:&:\1&:{
ozt =) 100mL M C0uoT = Mo Coe 6T + M L,
’ 4 £
6-3. 110 mL ., 1% T/%“C)QODC) =(0.1k5) (2090 Thse)(lo C) +(0cl b5)( 3 33210° T/kg)
Zf@ 120 mL 29300 M, = 2090 + 333007
Moo= Oty = 1209 S jloml (€w‘415/~‘;)
4% 19. A cup (250 mL) of water is initially at room temperature. Estimate The power of a microwave oven
that requires 2.0 minutes on high to bring this cup of water to a boil. Pibd . 0.7
,Cv:fg L Y Q mcel <0r25_1:j)("(f¢°6 T/ 'c)(100°c—237C)
23-C) 650 W e = =
§-3. 750 W K2 |
7-4. 850 W P- 670w

72% 20. The filament temperature of a light bulb is 1000 K when the bulb delivers 20 W of power. If its
Fatl 2000 €MiSSivity remains constant, what power is delivered when the filament is at its rated operating

temperature of 2000 K? e Octl oS
Ctacs - 1. 40 W P= cheT
= 2. 100 W
/- 3. 160 W 71 Y
3‘?—@320W PLZF?:? Pr = @ml{ (Zow) =l (ZOLJ) — 320W
: (1000 K)



