


A gas is in a contaer with a pistorid

and is taken fromhee state], to a
statef, by several diffeznt paths,
A, B, andC, in theP-V plane.

pressure

D: none of the above

Thework done by the gas greatest for?
The heat added thé gas is greatekir?

The change in internal energy is gesttfor?
The change in entpy is grestest for?

The change in tempature is greate$or?
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The figure shows tinitial
state ofan ideal gas and an
iIsotherm throughhiat state.
8 arrows mark podsie paths
on theP-V plane

pressure

How many of thesegihs result in amirease in tempenraie of the
gas?

A.3 B.4 C.5 D. none of the prevus

Which path is mostearly adiabatic?

A.2 B. 4 C.6 D. none of the prevus

Which of these pathis isobaric?

A.3 B.5 C.8 D. none of the prevus

Which of these pathis isochoric?

A.2 B.5 C.7 D. none of the prevus



A guantity of an iéal gas is compread to half its inial volume. The
process may be adiabatisothermal, orsobaric. Rank thasthree
processeqiorder of the workequired, least tgreatest.

A. adiabatic, isobati isothermal
B. isothermal, adiabat, isobaric
C. isobaric, adiabatidsothermal
D. isobaric, isothermaadiabatic

The figure shows #hinitial state obn ideal gas and asotherm through
that state. Which ahe paths shown selt in an increasm temperature of
the gas?
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An ideal gas is tadn reversibly fronstatel, at temperatura_l, to another

statef, at temperatura_z. Of the three pragsses shown on tle-V

diagram below, wizh results in thergatest change imé¢ entropy of the
gas?
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A gas, confined tan insulated cyliner, is compressediabatically (and
reversibly) to halfts original volume Does the entropgf the gas increase
decrease, or rermaunchanged durinthis process?

A. increase
B. decrease
C. remain unchanged

Rank, from smalldégo largest, theltanges in entropyf@ pan of water on
a hot plate, as éhtemperature of thwater

1. goes from 20°Cot30°C
2. goes from 30°Cot40°C
3. goes from 80°Cot85°C

A. 1<2<3
B. 3<2<1
C.3<2=1
D. 1=2<3



An electric heateis suppling heat at rate of 1 J/s ttwo samplesA

andB) that have the saermass. The tempure of each sanmis

each sample iszcorded as a fution of time and mitted below. Which
sample has the lgest specific heat?

A.A }
B.B _ A
C. they are equal 3!l
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D. can't tell = n
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As above, but in ik case the !
samplegnelt. /A
Which sample has ¢hlarger latent = /
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10 liters of Argomat a pressure of @&m are in thermadquilibrium
with 20 liters of Heliumat a pressure of dtm. Which molecuke have
more kineticenergy, on avera@e

A. Argon

B. Helium

C. they have the same

D. not possible to sa additional detds required

Which molecules arenoving faster, omaverage?

Three gases with ehtical volumes angressures are ihérmal
equilibrium. One consists of anatomic moleculegne consists of
diatomic molecules,ral one consists gfolyatomic molecule. They
remain in hermal equilibriumas the temperaturs raised. The gas
greatest change internal energy is:

A. monoatomic
B. diatomic
C. polyatomic

D. the temperature @mge is the same $ioe energy change the
same.



Two objects are madof the same maiat, but have diffeent masses
and tenperatures. If thebjects are broughhto thermal contat,
which one willhave the greaterngperature change?

A\. the one with theigher initial tempeature
B. the one with thedwer initial tempeature
C. the one with the saller mass

D. the one with the lgher specific heat

Two equal-mass ligds, initially atthe same temperatyrare heated
for the same time ovehé same stove. Yameasure the tempsures
and find thaone liquid has aigher temperaturhan the other. Wah
liquid has a hlgher specific heat?

A. the cooler one
B. the hotter one
C. both the same

You are having prdems removing a mat lid from a glasgar. You
can remoe the lid by placig it under hot runimg water for a sh
period of timeWhat is the best gxanation this?

A.. The air inside thgar expands and ghes the lid off.

B. Metal expands morénan glass for aigen change in tengrature.
C. The metal’s thermiaonductivity is geater than that dhe glass
D. The metal lid softes,making the lid &sier to remove.

A block of wood and block of metal i@ at the same
temperature.When the tcks feel cold, thenetal feelscoldethan the
wood:; whenthe blocks feel pthe metal feelsbtter than the woad

A. The cold from the mtal flows more raigly to your finges.

B. Metals are naturi cooler objects.

C. The metal can gmta lower temperate than the wood.

D. Energy can flow me rapidly betweegour fingers and # metal.



A pitcher contain$.50 kg of liquid water and 0.50 kg ok all at 0°C.
You let heat flow ito the pitcher untithere is 0.75 k@f liquid water and
0.25 kg of ice. Dung this process,

A\. the temperature dhe ice—water mixte increases sliglt
B. the temperature dhe ice—water mixtre decreases slit.
C. the temperature dhe ice—water mixite remains the same
D. The answer depend® the rate at whh heat flows.

A substance that bés up relatively aickly has a

A. high specific hea

B. low specific heat

C. high thermal condttivity.
D. low conductivity.

Complete the followng statement: Mosif the heat thasilost to space
from the Earth occurgy

A. conduction.

B. convection.

C. radiation.

D. a combination ofwo or more of the lzove

A system undergoemn adiabatic procesn which its intenal energy
decreass by 20 J. We cazonclude:

A.W=20J

B. Q=0
C.AS=0

D. all of the above



During soccer pidice one of youteammates
sprans her ankle. You take an "insnt cold
pack" fom the first al box to use orher ankle.
It Is not at all old when you tak it out. The
Instructions tellyou to punch theack so that qu
break open aack of chemical inside it. Whe
you do that gu notice thathe cold pack ragly
becomes quat cold. What hamened?

A. By punching thepack you gavehe chemicals
Inside the energy dy needed to pemt the
cooling down.

B. A chemical rea®mn produced cd as one of
its products, whichcooled down thecold pack.

C. The cold packiorcefully expelle heat into its
surroundings, wich lowered its @mperature.

D. Thermal energyvas used up ifiorming
chemical bonds, which madé¢he cold packcolder.



In a bathroom, whatan you say about

the temperature dhe ceramic tilesmthe floor
comparéd to the temperatarof a bath mat madof a
material sinar to a towel?

A. The mat is at a leer temperature @sdoes not
absorbenergy well.

B. The tiles are at bower temperaturesathey
conduct enayy well.

C. The tiles are at bwer temperaturas they do not
store energy well.

D. They are both ahe same temperatuas they
have beem contact with edt other for days.

The average speed ar molecules atoom
temperature isbout:

A. zero

B. 2 m/s (walking sped)

C. 30 m/s (fast car)

D. 500 m/s (supersoniirplane)

averagevelocity?



The temperature @&fn ideal gas is cinged from
30°C to ®°C while the volura is kept constanHow
does the presse of the gas chae as the
temperatte is increased?

A\. the pressure is tin half

B. the pressure douss

C. the pressure incases but by lessah double
D. the pressure incases but by more dim double

Two identical roomsre connected bynaopen
doorway. Thdéemperatures in éhtwo rooms are
maintained at differetwalues. Which rom contains
more aif

A\. the room with thdigher temperature
B. the room with thedwer temperature
C. the room with thénigher pressure

D. neither: same amotiof air



A greenhouse has bndentical roomgsame
pressure, volume drtemperature). Gnroom
simulatesajungle withhigh humidity; theothera
desert witHow humidityair. Compare the density
of the airin thetwo rooms.(pjdenotes the air

dersity in the jungleroom; pp denotes thair
density in the deseroom.)

B. pJ:pD
C. pJ>pD

Consider two glassapillary tubes; tbhe A has half
theradius of tubd3. Let Fa denote theotal
surfacetensio force pulling thewater p tubeA
andFpg thetotal surfacetension forcepulling the
water up tubd3. Which of the fdbwing holds:

A. Fao >Fpg
B. FA:FB
C. FA <Fp



A kilogram of grape have more skin aa than a
kilogramof:

A. blueberries

B. apples

C. grapefruits

D. Each has the sans&in area

Which one of the filowing temperaturg is the
warmest?

A.100c B.10k C.10°F D. 250K

Which one of the fibowing temperaturehanges
representshe largest amoumtf cooling?

A.-10°C B.-10K C. -10°F

Which has more inteal energy:

A. Lake Superior  B. Your Instructor

Which is hotter?



During an eveningews broadcast in Henki, Finland,
the meteorologist indated that the day lowest
temperatre was —4.0 °C. W4t is the correspaiing
value of thigsemperature on thieahrenheit scale?

A. -72°F
B. -4.0°F
C. 17 °F
D. 25°F

Which of the following could be saidotinvolveheat

A\. coffee cup coolingff

B. temperature in Plemix

C. the hocky team iMiami

D. the internal enesgof Lake Superior



Consider a brass wher. When heatedpes the hole In
the middle of the wsher:

A. Increase in radius
B. Decrease in radius
C. Stay the same size




Two identical muggontain hot coffeérom the same
pot. One mug is full, whe the other is oy one-quarter
full . Sitting on the Kchen table, whicmug stays
warmer lager?

A. the mug that is U
B. the mug that is arquarter full
C. neither mug

Which one of the fibowing statementbest explains
why convection does naiccur in solids?

A. Molecules in a sid are more closelgpaced than ir
a ns.

B. The molecules in solid are not freéo move
throughoutts volume.

C. Molecules in a sid vibrate at a lowr frequency
than hose of a liquid.

D. Solids are less copressible than gas.



Inside a room at aniform comfortabléemperature,
metalic objects generdl feel cooler tolie touch than
woode objects do. Thiss because:

A. a given mass of wanl contains more lag¢ than the
same masas of metal

B. metal conducts heaetter than wood
C. heat tends to flofrom metal to wood

D. the equilibrium teperature of metah the room is
lower than that of wood

On which blockA (which feels cooto the touch) oB
(which feels warnto the touch) wilice melt faster?

C. neither



The figure below sbws four slabs ofifferent
materialswith equal thicknes, placed side byide.
Heat flows fran left to right andhe steady state
temperatures of thaterfaces are give Rank the
materids according to thethermal conductiities,
smallest tdargest. 1.2 3.4

A. 1<2<4<3
B. 3<4<2<1
C. 4<3<2<1
D. none of above

35°C
30°C
20°C

~15°C~



A solid ball of platic of volumeV, mass
m, and density, Is floating in a ap of
water. (The dnS|ty of water ip,, .) What
IS the bugant force B, on the ball?

A. B=p,Vg

B. B=p, Vg

C. B=mg

D. None of the abay

The ball of plastias held under watdy
a string attaleced to the bottom/hat is
the buoyantorce on the plagt ball?

A. B=p,Vg

B. B=p, Vg

C. B=mg

D. None of the abay



An ice cube is floang in a glass of
water. As the iceube melts, the |}
of the water:

A. Rises

A

B. Falls
C. Stays the same

@

B

Two identical cup$ave exactly the sae water
level, bu cupB has a plastic bafloating in it.
(Of courseB has less total wat, since it has
plastic in some plasawhereA has water.)
Which cup weighs more?

A. The cup without t& ball.
B. The cup with the &il.
C. The two cups weigthe same.



An astronaut on eHr notes that in hesoft drink an
Ice cube floats with A0 its volume subrrged. If she
wereinstead on the mooithe ice in the sae soft
drink wouldfloat with

A. less than 9/10ubmerged.
B. 9/10 submerged.
C. more than 9/10ubmerged.

The inverted drinkig glass filled wi air is placed
mouh downward in wate As it is pushedleeper, the
air iscompressed. How dpanust the glass be
pushed in order Ht the air be compssed to half its
original volume?

At this depth, howvill the buoyant foce on the
submergd glass compare tohen it was submeegl
at the surface?

A. more
B. less
C. same



A boat carrying adrge boulder is
floating on a lake. Ténboulder is
thrownoverboard and sirsk The water
levelin the lake (with espect to the
shorg

A. rises.
B. sinks.
C. remains the same

A wood box falls of a boat that Is
floating on a lake. The box floats. As .
result, the levedf the water in théake

In the presence d@ir, the small irorball
and large plstic ball balanceaxh other.
When airis evacuated frorhe
container, théarger ball




A block of balsa wod with a rock tiedo it floats in
water. When the roclks on top, exacthyhalf the block
IS below the water line

@
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When the block isurned over so theock is
underneathrad submerged, thereount of block
below the water line is

A. less than half
B. half (i.e., same)
C. more than half

The water level ahe side of the cdainer will

A. rise
B. fall

C. remain unchanged



Two objects of theame volume are ptad in water.
Objed A floats and Objet B sinks. The
greater buoyant fge is on

A. object A
B. object B
C. both are same

Two objects of theame mass are platen water.
ObjectA floats and ObjecB sinks. The great
buoyant force i®n

The Wood and Irondwve equal volumed.he wood
floats whle the iron sinksn water. Which hathe
greater buoyarforce on it?

A. The Wood.
B. Thelron.
C. They have equal byant forces on them

Aluminum and the Lad hunks have equalasses. In
water,which has the great buoyant force on?

The Aluminum.

The Lead.

They both have theame buoyant force.
Can't tell withoutknowing their volunes.

COmxP



Two dams are idemil in size and sipe and the
water evels at both ardné same. One damlds

back a lake canining 2 million n® of water while

the other hold back 4 million m3 lake. Which
statenent is correct corarning the averag®rce on
the dams?

A. The dam with théarger lake has twe the total
forceon it.

B. The dam with themaller lake hasmMice the total
force on it.

C. The dam with théarger lake has glightly larger
total force on it.

D. None of the aba,



N~

The pressure on thHmttom is greategor?
D. none of the above




Which is larger:
A.F,

B.r

C. they are the same
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