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First { aw Beview

1} The ideal gas in a tank originally has V = 16.0 cm3, P=100kPa, and’
T =40.0°C. itis now compressed aa:,harmauay 10 8.00 cme. Whatisthe

new pressure? (2&"!'03} LA C/( QA Vi=r2 i/,
0 190= 20042
2] A series of processes that an ideal gas system has undergens is shevm
p below. Find the work done by the system ingoing ajffrom At B = AV [ o s

pjfrom B0 C W< /“’41/ "”M/’
cyfromCtoA ¢ @)
d} entire cycle
ey What is the internal energy change in going

s the ints W= ffi st
around the entire cycle? , <2435 7
Al / W v id
) a)-2.404 by 1.35J c)0Jd d)- -1.05 g} 0 d =~/
4 . ‘ =TLo%
3 Some W’HL
*lm"vo oo 5o Some T U=

1 A gas expands by 1.2 L af a constant pressure of 2. 5 x 105 Pa. During the
expansion 500 J of heat is added. Find the change in internal energy

ofthegas. (2008 AU=@ u/t)

S@O-»/OA v
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4} Draw a P-V graph showing a isobaric, isothermal, and adiabatic expansion.
&) Which expansion represents the greatest work? /SO085RIC.

b) How doss the temperature vary céursrsg ach expansion? (see teacher, M) La
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51 For the reversible process shown above, the temperature of the ideat gas at

By & 8 7 -
Ais327C C, What is the temperature at Band C? (777 °C, 188°C)
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6] in the diagram shown below a system undergoss a procsss from A io B,
How much work is done by the system on a) path 1 and b) path 27
if process 1 is carried out adiabatically, what is the change in the

internal energy? &) AP0 T b) =4 2 ¥ /{8 c)'/oﬁz‘X/J EQ‘ , @'
5~—~-§-A—r (v NEYS y Wearew . %Ccvlca(,f):z/ T
g — + . ey [0 WA =
i s ey 18 — ’:jgs Fall =120 %10 & A =t G2
il A L ¢ ?
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7] in undergoing the process from A to B in the figure below, the increase in

internal energy of a substance is 3 x 105 J. How much heat is absorbed
by the system? 3.24 X0 T

AU =0+w 0 av,
-p A 300° - @ , rytornn’) (.09
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8]  Find the change in internaienergy of a system when a system absorbs i ( ;
2@%}? J of heat and produces 500 J of work?  /see o

W~ - ‘
@+ Az QW e /500 | |

What is the efficiency of a Carnot engine operating between a hot region at
? i i i25°C? (. 7.
‘i-;zogf;andacoﬁd region of %?‘SC (766)@:/“:;“:“3 ) ?éé
3¢ 4§ kK H
/ 76.6%
10] A Carnot engine absorbs 1.0 x 108 J of heat from a resevoir at 300 °C and

exhausts heat to a reservoir at ; 50 °C. Find the work it dc.»es’.fy’ 2b2%s0¥F T | :
c /- T Finds % askf o ccoo dds 53k |
e-= 7"—"‘ cegeoh ‘

e # . ST
1 A y :@24;07 Xeneqlyin = a/m?L = 2,62x0 o
11} A Carnot engine absorbs 200 kJ of heat at 500 K and exhausts 150 L WZ’
What is its exhaust temperature? B75K) - ‘/‘:'C}?——g L
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One kilogram of water at 28 °C is mixed with 1.00 kg of water at 31.0C.
estimate the change in entropy of the system. (+0.0#i5g)

N

7 )

T Ave = 30£C ht Towe 29.5°C @/(;. |
| = 303% 200.5K% | (’ .
| ~ ,’” : 303 z) ) HI¥6 éos‘g'ff_‘_',%sm

: - 30

) S = A?H *AS(’—V() "/ q%_(’_f_,_‘?‘;‘_.’ * 303.% v
" e d7 R LT . -.5) 4K (,,6)

;Cp ;‘C)' e MI%("\L,../——-»

- K =< 77T 7 293 < 203.5




1& Compared with a mole of titanium (atomic mass = 48), the number of
atoms in a mole of carbon (atomic mass = 12) is .

! a. one fourth as great c. twice as great

o Sthe same d. four times as great

Study the information below; then complete statements ﬁm q

|
|
i

!
;o The graph represents the relation
’ between temperature and pressure

| for 10 g of oxygen gas.

e ]

Az 183 9P 7 473 Y2
-200 —100 0 +100 +200+300

6 W:) /‘(/U.)/J wy Temperature (°C)

Pressure (atmospheres)
O 0 O O 0 = -
o bd 0,0 N

c. inversely as the temperature

9atm

' Q For the relation shown in the graph, the volume of the gas must be
a. continually increasing @constant '
increasing then decreasing

" b continually decreasing

i‘ %@e pressure of the oxygen gas varies
/ directly as the temperature

i directly as the square of the d. inversely as the square of the
{ temperature temperature

Jf . At 273°K, the pressure of the gas is closest to

i a. 0.5 atm c. 1.0 atm

‘ d. 1.5 atm

t
Py . .
Select the term that best-completes each of the following statements

‘;1

2

| g The universal gas constant R may be obtained from the pressure P, tem-
(

perature T, number of moles %, and volume V according to the relation
e')R PV/nT

| a. R=PVT/n : .
R=PT/nV / 40 ¥

b. R=PTn/v
If 2 moles of gas confined in a 10 m3 tank at a temperature of 127 C exerts

A

|

a pressure of 1.5 X 10° N/m, the number of moles of tms same gas needed to
maintain the same pressure in a 50 m? tank at 73° p V - ’,2 7,

1.2 \ 200K ‘

- a. 0.25 @ /{
20
‘ A=l
7 7%7/

74

i b. 0.8
. The values for a gas at standard conditions are
A @Po=1atm;no=lmole: c. Py = 0 atm; ny = 2 moles; /?i
Ty = 273° K; V, = 22.4 liters ‘ Ty = 273°K; Vj = 10 liters V
b. Py =1 atm; ny = 1 mole; d. Py =0 atm; ny = 2 moles; SV /q*£00
. T, =0° C; Vy = 1 liter M: ’é’o/
10

| Ty=0"K; Vy =1 liter

\
;’x Assuming constant mass. and temperature, the graph that best represents
the relation between pressure and volume is &;y(o/) ,

As the mass of the gas in a given container is doubled, the number of

s do /:e* gV

I impacts per second on the walls of the conta
W
¥4 1s doubled [—) it 0/ g@ o

a. is halved N ‘r‘//o( i ,‘V Arunlod
5 r'm ?is quadruple
bd‘):/ s d whneh, iAo st N

b. remains the same
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Vo (ens? P, Vs R
Pl 7
A gas taok contains 1.0 m? of air with a mass of 1.5 kg at a pressure of
1800 mm Hg. If another 0.5 kg of air is pumped into the tank, the pressure

becomes : o

a. 760 mm Hg ¢)2400 mm Hg (.

b. 1800 mm Hg A d. 3000 mm Hg ey
F' The number of moles in 6 g of hydrogen (molecular mass = 2)is - D= Zﬁ\j B '

. 1/3 c. 6 ol gpe s

)3 d. 12 0 < molec” OO
'l If the pressure of 1000 cm® of a gas in a closed tank is 2.02 x 108 N/m? at = .

a temperature of27°L, the pressure of this gas at 327°C is < Lo0 /< !

a. 1.4 x 10° N/m? T~ 4.04 x 10 N/m? * i

b. 1,01 x 108 N/m? PexT -d. 24.24 X 108 N/m? . :

. 3@0‘< 5(;49/(')

B. etals are especially good conductors of heat because they have many free ?r:«ﬁ

(BN el

d. atoms
N A physical medium is required for the transfer of energy by
a, conduction and radiation only c. convection and radiation only .
conduction and convection only d. conduction, convection, and
‘ ’ : radiation

only its molecular kinetic oth its molecular potential

§ M gien a substance is heated but does not cha@(ﬁts state, (P W=0 .

energy increases and kinetic energies increase —
b. only its molecular potential d. neither its molecular potential !

energy incréases nor kinetic energy increases o ,
The specific heat of ice is 0.50 cal/g-C® and that of water is 1.00 cal/g-C°. R - ‘
The amount of heat required to raise the temperature of 100 g of ice at . o f\ '
0° C to water at 5° C is @: il e t Qi @1.\ A
a., 450 cal ¢, 7500 cal

b. 550 cal 8500 cal s 1 (g,;yw‘) + /¢:v‘f viag

: (i ;gj;t}‘
’f' Ten grams of mercury change from a liquid to a vapor at its boiling point gooo™ g '
of 357° C when 706 cal are added. The heat of vaporization of mercury is i \
-a, 35.7 cal/g \ c. 3570 cal/g cmmly
! @ 70.6 cal/g : \Q: Wt d, 7060 cal/g Y206 0 £y
%(,/': }ﬂcAfT w The mechanical equivalent of heat is 4.18 J /al. Assuming no losses, the !
/ I ) g/f( height from which a 1 g mass must fall in order to raise the temperature P
j /L‘ 3) " Z) of 2 g of water 1° C is ‘ | . meah: e A7 .-
F a. 214m &Dgs53m dA* L(X) \r(é
b. 427 m d. 1706 m 1 Gk~ $L H3 R
A? e calorie is the amount of heat needed to raise . éw\ oo
_ @ g of water 1°C c. 1 kg of water 1°C Sb\&l/ b
. . 1gof water I°'K ) d. 1 kg of water 1°K , ;

o
Study the paragraph below; then complete statements % - z l !

A 5.0 g ice cube at 0° C is dropped into 10 g of water at 30° C. The final :
temperature of the mixture is 0° C. i

H

JG The amount of heat given up by the water in r aching the final temperature is Q‘:'mc/f?-\i‘a '

a. 50 cal ¢)300 cal Sl
b. 150 cal d. 400 cal = -
3’. The number of calories required to melt the first gram of ice is ( | (\, ‘
a. 5 c. 30 A L-F e = o -

b. 10 d 80> g

21 As the ice melts at 0° C, the potential energy of its molecules , |
. increases c. remains the same ?

ydecreases ‘ d. increases, then decreases



Unlike convection and conduction, radiation Javolves ine LransSier Ul euerpy u_y

ﬁ". a. ‘molecular motion ,)electromagnetic waves 1 oo\ - L
b. variations in density d. the flow of air ‘ K - O&
0
e first law of thermodynamics is concerned with the conservation of L G
@ energy ¢. charge \\
f momentum : d. matter - C(Q/ ,1(/
jzs If 1. 00 g of steam at 100° C loses 560 cal of heat, the resulting temperature is .. ‘>
! _ C. 99 C ) - -k/},)
N Sl VTR~ COR : b s s 539
E If 10 g of water at 0° C turns to ice at 0° C, the number of calories of heat mﬂé/ o

. released is . < - F coden
,, 0x Lp = ?qg AT -
i a. 0 / . ¢. 8001} . 9] o - |
| . <7 Mal <02/

b. 10
AN
‘g’ Ten kilograms of silver (specific heat = 0.056) at 80° C are placed in an msu/) : 3__0__% - 02/%
lated container with 10 kg of water (specific-heat = 1.00) at 60° C. Assuming ) // )
o losses to the container or surroundmgs th final temperature will be ( / .

E
| between 80°.C-and 70° C between 70° C and 60° C
2 . 70° C ; 47 less than 60° C
I ) a/y H/%
! Study the mformatlon below; then complete statementsz 030 -{ [ (1;) ( AR ,@[ /(7’ ~f j
{ The graph shows the addition 70 : ; 0557— ‘;ﬂqy + M5, yor
! of heat at a rate of 10 cal/min 60 Gas|,”” 4 ’
! to a 10 g mass of substance A o~ 7 N M50 - Ve
| and a 10 g mass of substance B, % 50 Gasl 77{ égi" 24§
: 5 40 Al iquid Fe5Z2C
| g iaen 1y d
(3] 30 P /
i g “"Solid A Liquid
th E o0
| Streni. Ml (a/ﬁa K] IN :
! et “&M /m , 10 Sollid
: 7,/1;@&@%_%«‘//”/ 0 2 46 8 101214 1618 20 22
; LicLag ‘ Time (min)
‘{Q 3. The heat of fusion of A, compared with that of , 18
X a. half as great : twice as great
b. the same . three times as great
‘E? The specific heat of 4 in the 11qu1d state, compared with that of B, is
a. half as great / /1571.‘.4, l.em‘ ¢. twice as great ! :
Sorl Qlopa O
the same eonst, Y0 T (,,,Ld) three times as great W.e.
3 The specific heat of B in the solid state is AT:5° 47
a. 0.63 cal/g-C° c. 110 cal/g:C° P /fj’
@1.20 cal/g-C° . d. 3000 cal/g-C° bt Q: /ﬁcn/) Lose 2l
. . m—— X atisd '/c¢
}% Losses of mechanical energy due to friction become gains in
thermal energy , c. nuclear energy
b. electrical energy d. gravitational energy

3& In the metal ring at the right, the inner circum-
ference, outer circumference, and height are
labeled 1, 2, and 3 respectively. The dimensions 1
that will increase if the ring is heated are
a. 1and 2 only ¢. 2 and 3 only
b. 1 and 3 only @1, 2, and 3

ar . . e e hd .

3? The maximum density of pure water occurs at
. ~40°C (ed4°C

% b 0°C d. 32°C

| gq Among the following, the poorest conductor of heat is

| a. iron C. copper
{

b. silver (B glass



The change in length of four 1.0012

different metals A, B, C y a.nd D : 1-0010 v
exposed to a range of temperatures A
is indicated in the graph The ~ 1.0008 Bl
length of each rod at 20" C is } E 1.0006<f
1.0000 m. /\__ 2; % A % 1.0004 = -
Al= Lo ’7 1.00004 — f
Ve 2 1 M 0.9998
e o

—10 O 10 20 30 40 50 60 70 80 90 :
Temperature (°C) A/. 000 o~ .

! 3 . The c‘oefﬁcient of expansion of metal B is

a. 1.5 X 10-§C*~! e. 1.5 x 105(C*-1 ﬂfﬁ ,;&f 20~/0 ;

£0 x 10~ S%C °)-1 d. 6.7 x 105(Cc*)-t f N

3‘ The metal that has the smallest coefficient of lmear expansion is :
a. A j

b. B ‘ @D | -
31 At 90° C, bar C compared with bar D is !

0.0002 m longer

c. 1.0008 m longer
b. 0.0006 m shorter d. 1

0 : :
.0002 m shorter ;

For a Carnot engine to have an efficiency of 100 percent, the temperature of 7

1t cold reservoir must be | / i o=/

‘ j | | c. 0°C e - ;
100 K ‘ d. .100°C

jq A heat engine is operated in reverse in ;

a. an electric motor - ' Qa refrigerator i C :
b. a gasoline motor . a jet engine ST

=

The average kinetic energy of the molecules of a body is a measure of the ;

body’s - , ‘
a. heat Cc. mass : e
temperature : d. volume
r v The Carnot efficiency of a steam engine in which the mput steam temperature
ig~250° C and the output steam temperature is 150° C is closest to e /) #*3
"):z;zzo% c. 60% ""/’ ’/» 53
40%" ‘ d. 100% ‘

vz A measure of the disorder of the molecular motion of a system is obtained
from the system’s

a. force . ‘ . temperature
b. momentum . ( df )entropy

q; A machine does 2 X 108 J of mechanical work for an input of 4 X 107J from }
the heat source. The efficiency of the machine is . L
& 3% c. 50% .
b7 20% , d. 100% ' ;
The number of molecules m each mole of gas is |

-27 18
a. 1.67 X 10 c. 6.25 X 10 ﬂ[//ﬂ’«’z% ;?a/a

b. 6.67x 107% | (@) 6.02 x 102
?‘ The temperature of a reservoir to which a Carnot engine will reJect no heat is ~f / 00/f ‘7
a. 0° c. 100°C

570K d. 273°K | o
S S

Thermal energy is. transferred between any two bodies of different , i

: a. heats of fusion c. specific heats
b. heats of vaporization - ( d. t§mperatures
X q.q A gas molecule whose momentum is +mv strikes a wall and bounces back

w1thout loss of energy. The change in mome}}gum of the molecule is

— -~ [y PR,




,ém{ 2‘27/ oécuywk/ 5

et cap Ty e

According to the second law of thermodynamics, the term gatropy [describes

[

]
[
|
.,' the ‘ .
unavailability of energy c. minimum available energy
/ b. availability of heat d. maximum available heat
|
; %Q solute temperature is proportional to . -
j a. gverage kinetic energy per ¢, kinetic energy per cubic é L= _?, LT
{ molecule centimeter v
;! Iy\ average potential energy pe . potential energy per Lo
; molecule : * cubic centimeter Z1m
ﬁ@ A mass Nm of gaé is placed in a cylinder of volume V at a pressure P. o P
The average speed v of the molecules of gas may be obtained from the. [ =< ﬁ £
relation ’ .
. L
a. v = YNm/3PV ‘¢. v =+Nm/3P 3
; Y v = 3PV/Nm P L3 4 d. v = VPV/3Nm 4
| Nz aR  LYT M CLZET e 54 PU o S 3XLTG 7=
i n: o F{ E4 ) 3 ‘,f‘: N p
| 5& An engine whose mﬁﬂfg efficiency is 50 perc,gnt gains its epergy ffom a _ A
i source whose temperature is 1000° K. The temperature of the cold reservoir is
a. 50°K co=/ T (Ce2 500°K o L -
| b. 100°K 0207 L i d. 1000°K r: 3Pv
E +T.
| 60 < 750

Study the information below; then complete statements }

i A source at a temperature of 1500° K puts
? heat into the engine in the diagram. The
P "engine puts out 5.0 x 104 J of work for a
)i heat input from the source of 1.0 X 10° J.

| The temperature of the cold reservoir is
N 500° K.

PcFund 50 _ 50

?& The actual efficiency of the engine is /Q
: a. 15% @' 0

b. 20% —100%
{ .
} Thé Carnot efficiency of the engine is
: a. 20% @D
i b. 50% - d. 100% Q, @, W
5" Che useful work W of the engine is determined from the relation
W=Q1‘Qz : c. W=0Q-@1
b. W=@q+@Q, 4. W=Q;xQ

® A temperature of 30° on the Celsius scale is the same as a temperature

on the Kelvin scale of
a. 243° | (<) 303°

b. 273° d. 373°

-

g‘ If the pressure of 10 g of an ideal gas at 50° Cis 1 atm, the pressure of

this gas at absolute zero is
el | iam P A

b, 0.5 atm d. 2 atm o~
. L, T
LA oxl= 3235
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