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Ex m I]
This Part A of Exam III co sists
of the full exam. For each p oble
answer on the NCS answer heet
line corresponds to the nu er o
correct answer for each pro lem.
Use only lines 1 through 8 n the

[I, Part A: Multiple Choice
:>f 8 problems worth 10 points eac;h and comprises 67%
n fill in the circle next to the letter of your chosen
using a #2 pencil, making sure that the number of the
~ the problem you are answering. There is only one

and no subtractions will be made for wrong answers.
NCS sheet.

1. One kilogram of a certai matc
the material, most ne'4r1 ?
a. 21.5 g/cm3
b. 19.3 g/cm3
c. 16.9 g/cm3
d. 13.6 g/cm3

<9 10.7 g/cm3

~~

li1~:.d#IS

At what depth under th surf
pressure at the surface (1 at
a. 1.00 m
b. 9.80 m
c. 10.3 m
d. 32.2 m

~ 72.1m -p

2.

Ha.D =

~r-=

~

~s-
{1.")

'0.1 -
n Id -s..«

J...r~~

(Over for Page 4 of 10)

rial is a cube with each edge 45.4 mm in length. What is the density of

I
,ce of a lake would the absolute fressure be eil~ht times the atmospheric

rI = 1.01 x 105 Pa; 1 Pa = 1N/m )
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tOUghly mixed and at thermal equilibrium in a single container. The
t of Y. What is the ratio of root-mean-square velocities of the two

3.

IJ' p.,.~ ~ ,4t(,-JAv~ t'E"-r
~~

,~~:
, 4 ~ 2: .,., " , ,. 2,.

U " = -:0£: 1~ ...
),..( q

~)'l'fS :. r~ (1JIJ)~-..'S

..

..

~

l increased from 30 °C to 330 °C while its volume is doubled, the
rcule would increase (approximately) by a factor of:

If the temperature of ide~l gas i

average kinetic energy ofla mo1[
4.

a) 11.0 times; b) 4.0 ti1es; c~

k'E"I=

tu R--1\ 1\lc1~1

1;. =. 2. '71 ...3 (J : 3D ~ !:

to Tf ~ 3.s(J' 2.1~ : t~3'=

J~ = f.ff '-
JtJJ1,~4.kr

Two ideal gases, X and Y,
molecular mass of X is 9 ti
gases, v x. nnsfv y. nns ?

a. 911

b. 311
c. 111
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~ ~equired to change a 1.0 gm ice cube from ice ~t -0.5°C to steam
lfic heats are 0.5, 1.0, and 0.5 cal/gm- ° C, for Ice, water and

nt heats are 80 and 540 cal/gm for fusion and vaporization,

Approximately how much erergy at 100.5 o C? (Assume that the sp

steam respectively, and that the lal

respectively.) I

5.

a) 1 cal; b) 81 cal; c) IO~ cal;

6.~
ti)

(i;)
Idl

I~

~

-=(i.ty (/~ O 0) .1
ti 11) 4f.6 d ~ L.t/

{11) (4. S"X6.~)

~ I.( JIed � -1t1

-=-

~
--

72(1.$".:.-/

r te that Star x has a surface temperaturc: of 1400K and Star y has a
both stars have the same radius, what i~, the ratio of the luminosity
tar y to the luminosity of Star X? (Botll stars can be considered to be

an emissivity of 1.0.) The ratio is, most nearly

Measurements on two sta! indic surface temperature of 33 OK l'

(total radiated power outp t) of :

ideally black body radiato s witl

6.

c) 8;a) 2; b) 4;

.:!i.+

1;+

I!lM
l-M.6D~ -= r~~

.-=~'fo
-X-.

1X+

IS

(Over for Page 6 of 10)
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A hypothetical heat engire rec~

through the exhaust and ~OO J 1
7f

93.8%
81.2%
74.9%
25.0%
18.7%

a.

b.

~

e.
I~d@ '1

I at 1.00 atm. (boiling point = 100 °C) is heated reversibly until all the
Jange in entropy most nearly? (For water, the latent heat of vaporizationOne kilogram of boilin ~ wate] water vaporizes. What i its cl

is Lv=2.26XlO6Jfk .) I

8.

22 600 J/K
8 280 J/K
6 060 J/K

3 030 J/K
1515 J/K

a.

b.

~

e.

bS~

!7=

T.:

~u

'S'I~rE)

QIr ~= 2.;2(,X/~~.:r..~hf)= CI,,", ~

-:fi3 K ~

'1. ~ ~; 1.".
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~ 1, 12) worth 10 points each will be fully graded and
omplete solutions. For full credit, youlmust show that
swer alone is not enough.

ThetO»OWing 4 problems ~ ' 10,

part"al credit will be given r in<

you nderstand the physics; the a

I it. A gas at 1.00 atm. at 27.01; C is compressed to one eighth of -its9. O~e way to heat a gas is to coftpresi

odginal volume, and it r~ache, 40.0 Iitm, pressure. Obtain and eva.uate an expression for its new

tetnperature. ,
.ft, Wt. ~ k.,.{ 111

.s-1-' ., I\-4-IJI --~
--0 s

(~)
-
-
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~
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~PlaCed in 50 grams of a water at 29 °C in a thf:rmally isolated
ached at 30 °C Obtain an expression for the specific heat of the

e in cal/gm-oC.
Ilt:4 btd 1~d= h~JIl" Hl.d.

I

r)t ~C )
(s = ~~'.I) --~~l);(.9-4) -
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and Student I.D. No:
~Iete the above identifications on pages 7 and 9!

Pri1ted Family Name: I I

Every student must I corn)

t are fully graded problems. Show enough work on this
the process. For these fuly graded prc>blems, the

ra paper if needed.

(P~ B, continued) The fOli win she t to show that you und stan

ans er is not enough. Ask or ex

f as are initially in state A at pressure, volume, and temperature,

lumetric heating raises the temperature from T o to T B = ST o along

al expansionalong pat ~ :arries the system to the state C:

isobaric compression turns the system to its initial state, A,

Sc.

11. Three moles of an ideal mo ~ tomiC~ 0, V 0. T 0), respectively. n iso,

ath AB of Fig 11. Then an i other
Pc=Po, Vc, Tc=TB=5To). Fi allya
long the path CA in Fig 11.

I

.for PB (in terms of p 0).~. (5 points.) Obtain an exp t essiol

~: (Pe. v.,~=-s?;) I

%
t
)!
~'1

~,
A;yy.,V.,-ro} 4 ~{Jyo

V4 ~(~~ )-"> ~

II F.,- II.
b. (5 points.) Obtain n exp~'ession for V c (in terms of Po and V 0)'

1"!( = ~ rrrB = ~ ~~ (5To)

}J R --ro

0! I~ v.I
~~ ..-:= ~ =., ~

; ~t-r1
,

-11.-
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" .-.f"
an ideal monatomic gas is U = 3nRT/2. Then for the processes of12. Recall that the internal entirgy o~

problem 11 above, I I

a) (5 points.) Obtain an e~pressil
the process which carries ~t fro~

.61..l=t;yA~:

Au=

~tl 1(.,t(

***t** End of Exam III******

I)n (in terms of p o and Vo ) for the heat (:nergy entering the system in

IAtoB.

-le J;... d


