. Physics 2010-004 Name: _S0L0TION  KEY
' Final (A)-16 December 2009 |

- Part A: Hard Multiple Choice (20 points total, 2 points each). Circle the best answer. -
1. Which of the following best describes absolute zero?

) 0°C D) OF. ¢ —890°F ‘ 273°C . e)-82K .

2. A blackbody is measured to have a thermal energy of 6.13 X 10_21 J. What is its temperature7

a) 273°C  b) —460°F o) 5770°C d) 1380 K .296K

_ - ATE - ;IC(, 1% 4 /0 Y i
0T, T= S ‘Wﬁf}éﬁg HE

3. 2.02 cublc metels of a gas is at a pressure of 3.45 X 10° P4, Wlth an 1nterna1 energy. of 2 34 x 108

: T VVha’r is the enthalpy of this gas?
. o thisgss? S oo =
K @3 04 X 106 b) 1.64 x 10° J ©)3361 . - (05 S
1) 1. 71 X 105N ~e)6.97x10° N ' v +<3 45)‘ fo P‘“BCl‘DZ'
' o | = 3ol /D " | ;
Lo e : | . A, ©0.32m
4 /L, haus a 1¢1ﬁ.gt11 of 0.32 m. If.9 = 46°, what is the lengt‘h of A'7 A= M—%B ‘ ], © 140 ’D'4¢M L
2)'320 mm- - b) 022m - c) 0.52 cm @44 cm . e) 0.34m .

5 At its hottest, an ideal engine is at a temperature 1200 K and at its coolest, a temperature of
360 K. What is the efficiency.of this engine?

»os0 (oo o012 4020 - e)0.42

T g Bk 70
e=l-= = -G = O

6. An thClllELl force of 52.2 N is imparted on an obJect Wth].'l causes it to accelerate at a rate of
g Wha‘r is the mass of the object? -

()5330gm 1) 522 gm Oo7ike  d)0174ke ) 7.74 ke

) _F _ 5a. 7_/& |
Fz,/mg—') M—a T 430 520 m/a* 5377 %
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7. An ideal gas has a particle density of 2.34 x 10% particles/m® and temperature of 342 1<, Whal.
is the pressure of this gas?

5) 8.00 x 10 Pa @1.09 atm ¢) 1.01 x 10° Pa
d) 4.45 Pa e) 342 atm

= N T = (22400 Y138 1187 T 242 K},-z 10107 P= (0T

8. The Earth rotational angular momentum is 7.08% 10% J.s and has an angular speed of 7.27x10°
rad/s. What is the moment of inertia of the Earth as it spins about its axis?

(2) 0.4 x 10 kg m? Cb) 13 x10%kgm? . c)6.38 x 10° kg w?

d)598x 10Mkgm? - ¢)7.10 x 10¢ kg m?

23 - 4 Z

—_ U .02 x (0”7 I A — O~ 4/ 1D " Y2q M

= u) = = = . - -7 x/ , -
L=4 + T TR xS ped 7

9. A 1250—gram mass has a weight of 23.5 N on an unknown planet. What is the surface gravity
of this pla,net'? : = Mg

| a) 9.80:,n'1./s 8.8 m/s? .c)AQ.Zj:'O_m'/s2 g = _""I’-,- 234 ';)

M o AN :.2,5‘%

= 1'3'-5”‘7/4,‘? A \’

d)490m/e - e)53.2m/s

S 10 An 1sothermal process, such as an obJect changing state, occurs in an isolated systewn. Ii 11115 N
‘-process causes a change of entropy of +988 J/K in the system.when 3.45 X 105 Joules of therma.l .
‘ energy is added to the system what is the temperature of the system7 s - IR

a) 5880 K b 4220K ) 1220K  d) 989K @349 K

T B HEXOT
8S=2/7, "‘z%=~3-%%ﬂ—/72— = 247 K

Paft B: Easy Multiple Choice (20 points total, 1 point each). V:Circle t’he best answer.

11. P ‘as a function of 7" and V' is known as what in 'thermedynamiCE? i
a) conservation of momentum b) conseivation of energy  c) Kepler’s 3rd Law

=  d) Kepler’s 1st Law : ' @equé,tion of state
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12. The internal friction of a fluid is called its

~a) turbulence b) inertia ~ ¢) dynamics d) velocity iscosity

13. Which of the following processes is the one -which no energy is transferred by heat between the
system and its surroundings?

a) isothermal b) isobaric ¢) isochoric
d) isoenthalpic one of these

14. Which of the following describes an-incompressible fluid?

a) The pressure is uniform throughovut the fluid.
b) The temperature is uniform throughout the fluid.
¢) The heat is uniform throughout the fluid.

@T he >density is uniform throughout the fluid.

e) The internal energy is uniform throughout the fluid.

15. Which of the following is a true statement describing the second law of thermodynamics"?’ :

a) For every action there is an opposite reaction.

1) Planets move faster when they are closer to the Sun.

- ¢) The entropy of a closed system must remain constant and the Helmholtz free energy describes

that entropy.
d) Heat can only be transmitted by the flow of photons.

@[solated systems tend towards greater disorder and entropy is a measure of that disorder.

16. When a final state can be returned to its initial state, the process is called

a) irreversible @eversible c) isothermal d) adiabatic e) isobaric
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17. Which of the following state variables describes the ‘disorder’ of the matorial thal makes up -
an object? '

a) encrgy - b) enthalpy ‘ @entropy d) sublimation ) prossure

'18. Which law shows us the direction in which time progresses?
a) first law of motion b) second law of motion ~ ¢) third law of motion

d) law of relativity . none of the above

(2-d ﬁms-ai[ :{Qﬁv»rB

19. An object moves in uniform motion. Which of the followmg must be trué concerning the object?

a) The object is accelerating.

b) The object is decelerating.

) The object is obeying Kepler’s 3rd law. o : R O .
ﬁ; :X a—- =
@ There is no external force actmg on the obJect CN‘"‘”’ ’D’ S > SRR

e) The object is isothermal. . ‘

"~ 20. The méasure of matter’s resistance to change in motion i§ better known as
a) conduction b) acceleration - _ @ingrtia

d) voltage . e) none of these |

. 21 An 1dea,1 absorber is called a(n

a) Carnot engme _ 'blackbody c) 'White‘bodlylr-ﬁ

d) opaqué. e) transparent

22. Whether a fluid becomes turbulent is dependent on its
eynold’s 'nﬁfﬁber b) Boltzmann’s number - c) Planck’s number ! R

d) Avogadro’s number e) wrong number




O

O
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23. The energy associated with the microscopic components of a system — atoms and molecules

is called

a) moment of inertia b) heat ‘ @n’oernal energy

d) entropy e) inertia

24. Which of the following does not describe an ideal gas?

a))The gas pressure is independent of the gés temperature.
~b) The molecules obey N ewton’s laWs of motion, but as a whole they move randomly.
¢) The molecules interact only by short-range forces during elastic collisions.

d) The molecules make elastic collisions with the walls.

)
e) The gas is homogeneous.

- 25. The farthest point from the Sun on a planetary orbit is called the

a) semimajor axis b) semiminor axis - @aphelion
- d) perihelion . e) eccentricity

26. The general form of the first law of thermodynamics is 1iothiﬁg more than the conservgpﬁion of

© a) momentum - - b) angular momentum | c) mass

@1161"{;37 - . * ‘e) entropy

27. Tce skaters rdtaﬁe faster when they bring their arms in towards their bodies due to the conser- -
vation of '

a) momentum - b) moment of inertia ' @ngul&r momentum

d) energy e) mass




hermal efliciency o e) Homer

' 29. The time-it takes for the Earth to orbit the Sun once is a

28. The ratio of the work done by a system to the heat input is called |

a) coefficient of performance b) entropy ~¢) énthalpy

" a) second b) day | ¢) month '@yom‘ - e) century

.30. The constant temperature gas law is'refer;*ed to as whose law?

a.) Charles’ olye’s - c¢) Gay-Lussac’s d) Hél‘ye’s

"PHYS-2010-004: General Physics I — Final Exam (A) — 16 December 2009 'l’n.;zg'(‘ §

¢) Kopler’s
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Part C: Problems (40 points total, 10 points each).

31. A high hurdle jumper starts a jump leaving the ground at an angle of 18.7° with a velocity
of 24.5 m/s. (a) How long does it take this jumper to reach her maximum height? (b) What
is this maximum height? (c) How far does this jumper travel horizontally before she lands .
on the ground? (Ignore air friction. Make sure you include a diagram. As always,

"d/\

show all W01k')

fﬁ“m@ <
(24?’—“30&!%7
=2%. 7-/Wl/¢

Ty * o7 AonBo

= (zlbls ’L’lswm 7

7,,%6 e’ /‘Q"

aj,w = D +4T%’t/

= (72 N (oo2a>
= = ,(aD‘ )
c> T, = Qt’/l .oy . >
A = Aot AT, (et = T Ty = CLZ«Q— 2N GO A
| =37, & o]
R W'M
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32. A circular disk of radius 3.88 meters and mass 181 kg has a cord attach toits (~i1-<:umI"ur(u'_n('-(s
edge. A force of 812 N is applied to-this cord in a tangential direction to the disk which
causes the disk to start spinning from rest. This force is applied for a total of 2.88 secouds’
and after this time, the disk continues to rotate at & constant angular spead. (n) Whal s the
moment of inertia of this disk? (b) What is the angular speed of the disk at 2.88 seconds? .
(c) How many revolutions will the disk make in 20.0 seconds? (d) What is the rotat tional

. kinetic energy of this disk at the 20.0 second mark? (Note that I'= (1/2)ME? for a isk
spinning about its center. (Ignore frlctlon in the bearings. Make sure you include a
: d1agram Show all work!) - B=1 t,= }”%3 o ‘

aSI $MR

4 ( & %B{a g3 f@

. 'l (1 3/ pr//L Béz,zi /«,S §7 ;7
(‘9‘ = ‘i ’a"IW/ (é: (a(e M)(za D,L_-';z Z’ﬁ’L)
IQ-L/ }um( X m LCI - -

4 ket Lol =4 (e by X@eeﬂ}
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- 33. A piston in a cylinder of radius 13.2 cm moves without friction. The cylinder is filled -
m with CO, gas. Initially the volume in the cylinder is 2.44 liters, pressure of 1.22 atm, and
" temperature 32.3°C. The piston is compressed to a new volume of 0.556 liters. At this new
volume, the pressure of the CO, in the cylinder has increased by a factor of 2.66 times its
initial value. (a) How many moles of COy are in the cylinder? (b) How many CO, molecules
‘are in the cylinder? (c) What is the final temperature (in °C) in the cylinder when the
- volume is at its minimum? (Assume no gas leaks from the cylinder during its motion. Show
~all work!)
-5

-2
Vo =add Q~" ’OLM = oY 5 o T

L K
g - - (. >
PC 2‘lm )( D'?’)(/D Pc" = l,’lﬁl )(/AD PCL N P{;wﬁ:b_(a l:l,
{ .
'1;—37-3("*757315' 20575 1&

—-’b?:

\/ anslb()ﬁx—ffré/é[p)(/OL/M

D)

—

M=

“ ) R-—-—— ig 3,,_/ MWQ>(3D€>'T£> //\>
Q | - :@H?WQJ

| aB P‘/‘—“%KT’ _ PV (24%/0 PwS(ZL/“/X/OaM

_  BS u bf M\M _ W 07,?:7‘/ ,W;Q

O
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- 34. A total work of 1590 Joules is applied to-a movable piston which causes the volume in o - )
© cylinder to contract. Assume this cylinder is filled with 84.6 mol of an ideal gas which . 7
remains isobaric at a pressure of 8.60 atm as the piston moves. If the initial temperature of '
the gas is 12.6°C, what is the final temperature of the gas (in °C) affer the work is pollouuwl !
(Assume no gas leaks from the cylinder durmg 1ts motion. Show all work!)

W= !b‘?o T om=gd b WQ L L
P ﬁ(o()j::\.x DISX/D ;ﬁl g—;{x/o ch :w.,\:é]'

“a’;:/z,l;@ +~~'}7°>'/5, ~;zzs > l<

\J""IA\/

-3

SR R R _/Ef_?._‘)__ 83D
A P 371%/01 T

Ix\/ -'—".'/VLRAT"”LR(' '/B

P [27 x i Px 1.33x10 om™)
T P = 225 g Ko+ — X .
‘“,_MZ VO IRN 4

PPV - CWRT, AR 3
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s Extra Credit Problem (10 points, 5 points each — do this only if you have time).

35. You are on the home planet of the Klingon Empire. You drop a ball of mass 1.24 kg from
a 334 m tower and it takes 6.54 s to reach the ground. The diameter of the Klingon home

world is 1.55.times the diameter of the Earth. What is the mass of the Klingon home world?
(Show all work!) -

g = B 120, T ™0 g M/
\l}__v‘g ' ' . M (5\5 R@S
N L e L

ol BG@QM

B ‘ﬂ’QL— 2 b.L7> A0 /\)MZ/.%
et o LN -1 R —
YU _f/u,g/ét/‘tzs 96({: Z _ M
>

)

[

30'3) M@

36. A ‘metal Tod that is 92.2 cm long at 22.2°C is observed to be 94.6 cm long at 96 6°C. What
is the coefﬁment of linear expansion of this metal? (Show all -work!)

11

‘DZ" . Lo .= — 9;2,7_.&m o
D,0260
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