Physics 103 Final Exam 16 December 2001
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6. A bullet of mass m is fired at speed v into a wooden block of mass M. The bullet

instantaneously comes to rest in the block. The block with the embedded bullet slides

along a horizontal surface with a coefficient of kinetic friction .
initial position final position

Which one of the following expressions determines how far the block slides before it
comes to rest (the magnitude of displacement s in the figure)?
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7. If the temperature of an ideal gas contained in a box is increased: ‘

A) the distance between molecules in the box will be increased. No - Volume { &\)W Sf?‘\/ SAA =
the average speed of the molecules in the box will be increased — ves

C) the number of molecules in the box will be increased. —A/9 - A0 Gas 5 400

D) the average time between collisions will be increased. _ A0 =
E) the average velocity of the molecules in the box will be increased. ‘ oLeweEs
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8. A tungsten filament of a lightbulb has an operating temperature of about 1800 °C. If the
emitting area of the filament is 1 cm?2, and its emissivity is 0.68, what is the power output
of the lightbulb? (¢ = 5.67 x 10-8 W/m2 K4)

A) 60W ~ -
B) 100 W ’0-’»’ VCAT ) T v KaNIN 1S 1$00¢273 2073 <

40 W _
('g%)mw Pz Semo¥(06%)(102u)* (2073)1

E) 150 W P':?//? W

9. A European sports car dealer claims that his product will accelerate at a constant rate
from rest to a speed of 100 km/hr in 8 s. What is the speed after the first 5 s of
acceleration?

17.4 m/s 100 hamfug ¥ /O?M/M v M )30ns T 2078 Wi = AV
) 53.2m/s '
C) 44.4m/s 4.\..”: 22 %® _ 2,y)2 Mfs2 = A
D) 34.7 m/s At g
E) 28.7m/s (\r: at = 3/‘/7ZM/$2 ¥S$ ¢ = 17.3¢ W/s

10. Arvin the Ant is on a picnic table. He travels 30 cm eastward, then 25 ¢cm northward and
finally 15 cm westward. What is the magnitude of Arvin's net displacement?

A) 70 cm s
29 cm R /3 V
) 57 cm 2, p52 = , _ .
D) 52cm A 25 /s E V?ﬁ“o = 29,1 cm
E) 42cm .(
1
20

11. An airplane of mass 1.2 x 104 kg tows a glider of mass 0.6 x 104 kg. The airplane
propellers provide a net forward thrust of 3.6 x 104 N. What is the glider's acceleration?

A) 6.0 m/s?
B) 9.8 m/s? _
2.0 my/s? F=mq
) 4.0 m/s2
E) 3.0 m/s? 3,06 Y(0IN = il,w 10+ 0.6 ¥ro? kg? A
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12. A 100 kg cannon at rest contains a 10 kg cannon ball. When fired, the cannon ball leaves
the cannon with a speed of 90 m/s. What is the recoil speed of the cannon?
A) 4.5m/s -
oN ; '
B) 90 m/s O NSCAVYATY G- MOMENTVAA
C) 45m/s MV + mv = O

D) zero
@9m/s ({00 ('J"P\/ + (/05\73[90 ”/S) =0
V = ‘”/0/70/100 = ,,_,ﬁ "'/g

13. A physics student standing on the edge of a cliff throws a stone vertically downward with
an initial speed of 10 m/s. The instant before the stone hits the ground below, it is
traveling at a speed of 30 m/s. If the physics student were to throw the rock horizontally
outward from the cliff instead, with the same initial speed of 10 m/s, how fast would the
stone be traveling just before it hits the ground?

A) 20 m/s Bam srw:s PANE wme: N

B) 40 m/s pPE

C) The height of the cpf% must be specified to answeﬁ his question.

C]}%lom/s SO (30T HAYE SMME Frath me? = i muo- X
30 m/s EmvdL SPEcD v~ MUST ge SAME ”'bwﬁ«w
Dipeeron 6= TINEL Wwitle E& fw:;re«wl .

14. The coefficient of linear expansion of steel is 12 x 10-6/C°. A railroad track is made of
single rails of steel 1.0 km in length. By what length would these single rails change
between a cold day when the temperature is —10 °C and a hot day at 30 °C?

B 2am AL = LWAT =(107m)( 20N )( 30 - (0
5 e20m AL = 0UE » 5
E) 480 cm - . yi
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15. Arope of length L is clamped at both ends. Which one of the following is not a possible
wavelength for standing waves on this rope?
A) 2L/3 M=3
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C) L m=2 QL
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16. In which one of the following situations is linear momentum not conserved?

A) A golfball is struck by a club. '

B) A bomb suspended by a string explodes into one hundred fragments.

C) An astronaut floating in space throws a hammer away and subsequently moves in the
opposite direction.
A tree limb is struck by lightning and falls to the ground.

E) A bowling ball collides with ten pins.

WHEN TRE TE€ LrMB (ANDS ON THE Caouned /TS Douwnmamas
MoMevium IS (oST

17. A periodic wave is produced on a stretched string. Which one of the following properties
is not related to the speed of the wave?
@ amplitude 7 Awy MPUTVDE { _
B) tensioninthestring — /= v F/,q 'F A=
C) period .. - -
D) wavelength \ T= _§_ = X A
A=

E) frequency -

18. Two boys are whispering in the library. The radiated sound power from one boy's mouth
is 1.2 x 10~ W; and it spreads out uniformly in all directions. What is the minimum
distance the boys must be away from the librarian so that she will not be able to hear
them? The threshold of hearing for the librarian is 1.00 x 10~12 W/m?Z,

‘f;; ;22 The CMISPER Sovap  SPZGRDs Ovrm T 7h¢
C% 23 m Aneh OF A SPrCaE of PADIVS 1, B Y IFpL 5o
9.8 m
-9 w
E) 100m 1, 2% (0 — Joxao™? WA'L = Yppr = /w0l

z

v W=l 2x70% Jare ' = 977 M

19. A solid sphere of uniform density and radius R rotates about a diameter with an angular
speed ®. The sphere then collapses under the action of internal forces to a new uniform
density and final radius R/2. What is the final angular speed of the sphere?

A) 02 |
%)2/4 CONSERVETION OF AWGUAL MoMET K Iw

4o - _ . X 2 2 . /
S I goes wwe ™ (Zwk?) 0 1F Vxh Ta,
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20. Which would cause a more serious burn: 30 g of steam or 30 g of liquid water, both at
100 °C; and why is this so? (The specific heat of water is 4186 J/(kg °C). The specific
heat of steam is 2010 J/(kg °C). The latent heat of vaporization is 2.26 x106 J/kg.)

@ Steam, because of its latent heat of vaporization. — AF:_};E:_’L TGS VP (T
)

Steam, because of its specific heat. LATENT H&AT, )T 15 S
C) Either one would cause a burn of the same severity since they are both at the same
temperature. 306 0F WIRE A5~ W0°C ,

D) Water, because it is more dense than steam.
E) Water, because its specific heat is greater than that of steam.

21. A rock is thrown straight up from the earth's surface. Which one of the following
statements concerning the net force acting on the rock at the top of its path is true?
A) It is instantaneously equal to zero.
B) It is greater than the weight of the rock.
@ It is equal to the weight of the rock. — A ke PoiNTE ON ThE PATY
D) Itis less than the weight of the rock, but greater than zero.
E) Its direction changes from up to down.

22. Two canoes are 10 m apart on a lake. Each bobs up and down with a period of 4.0
seconds. When one canoe is at its highest point, the other canoe is at its lowest point.
Both canoes are always within a single cycle of the waves. Determine the speed of the

waves. R A >
A) 40m/s /}\/ "BZ - oM X:. 20M
B) 80 m/s AN
C) 14m/s Mﬁ'« g {:-7\::7};,&

@S‘Om/s ! "3 V= {,\: —L%XEO?S'M/S

. 23. A 1.0-kg object is suspended from a spring with £ = 16 N/m. The mass is pulled 0.25 m
downward from its equilibrium position and allowed to oscillate. What is the maximum
kinetic energy of the object?

A) 02517 3

B) 1.0] PE“ v(;_h'x}‘ = :&__(/6)(0,25% =0.S 7T

C) 4.01J

DE 2.0] TVANS INTO ke jE A7 MROMYM ke Porwi

0.507 [ ureN PASS/W‘ ™M uovitm EQVIL'gﬂ’VM}
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, 1
X=vi+—at

24. Which one of the following statements must be true if the expression 2 is to
be used?
A) xisconstant. — WY Bomge T USE /7 1E x 5 W’W?

a is constant.

) vis constant. NT o= &Lf /S NI CONSTANMT™ MALLSS & /5 oS AN

D) Both v, and ¢ are constant. — UMY Be -
(< / ts CorSimf
E) tis constant. —_— 7 Ft .7

25. Young's modulus of nylon is 5 x 109 N/m2. A force of 5 x 105 N is applied to a 2-m
length of nylon of cross sectional area 0.1 m2. By how much does the nylon stretch?
A) 2x10°m

B) 2x10-'m
C) 2x102m )’Z »F/* co AL = FL/}/4

I}z@ixm“‘m AL fe |
T AL (ﬁ?c/of)ZZ)/@,\,oa)(a,,) = 2X0 T m

26. A rock is dropped from a high tower and falls freely under the influence of gravity.

Which one of the following statements is true concering the rock as it falls?
@It will gain an equal amount of momentum during each second.
) It will gain an equal amount of momentum for each meter through which it falls.

C) The amount of momentum it gains will be proportional to the amount of potential energy
that it loses.

D) It will gain an equal amount of speed for each meter through which it falls.

E) It will gain an equal amount of kinetic energy during each second.

Ap = FAE F 15 (ensoanT /mg_ﬁ

Fo (B) P€. = /wa h so7 GA NS EQuh. WE o
Exveld ME
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27. A block of mass M is hung by ropes as shown.

% % ThE VBN oML
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é % MST WINE Cq b MACITDE,

é ? Thvs £, = Fo (MAGMAADE 0%4/)

The system is in equilibrium. The point O represents the knot, the junction of the three
ropes. Which of the following statements is true concerning the magnitudes of the three

forces in equilibrium? _ |
A) B> F3 M Fba"f:z% - E'F?tq_ = :(2”:2

0 |
™
=<

1
b
b4

B) Fi=F= _ o |
@F1=F2=F3 ALso .,['w% /Fp = Sw 30 T =
D) F,<F,

E) F,=2F, S0 B, T 2,{?“1-; Fz  so

= F o
28. A boy is whirling a stone around his head by means of a string. The string makes one
complete revolution every second, and the tension in the string is F1. The boy then
speeds up the stone, keeping the radius of the circle unchanged, so that the string makes
two complete revolutions every second. What happens to the tension in the string?
The tension increases to four times its original value.
B) The tension reduces to half of its original value.
C) The tension increases to twice its original value.
D) The tension reduces to one-fourth of its original value.
E) The tension is unchanged.

E=-wmv?/n S DovBles (2 X 2mr PESecoan
Tr
COMPANED TO  Tennr W‘Qﬁawf*ﬁ) so E xY
-
SINCE V' AM) M STRy ConSVT
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29. Car One is traveling due north and Car Two is traveling due east. After the collision
shown, Car One rebounds due south. Which of the lettered arrows is the only one which
can represent the final direction of Car Two?

© CAL 2 HAD SMME X Momedum,
(b) THE 2€30uxDrA(— CAe | DOES NO7T™

(5 —o HIVE ANy OF 1T, So CAt 2
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30. How much power is needed to lift a 75-kg student vertically upward at a constant speed

of 0.33 m/s? >
A) 25W lonk v ) sccon = Fus (o586
B) 125W »

243 W = O33M N | SEC ) FF Mt
D) 115W

E) 230 W S W= (7511),/%3 “e) (033 M) = 243 TT
Joues/s = whiTs 5o P=2v3 34k = 243w

31. A fountain sends water to a height of 100 meters. What must be the pressure (above
atmosphere) of the underground water system?

/
491:;2:2 P + I)r'ﬁo\ = (D%& + /)}7{

C) 10.7 Atm .
D) 1 Atm - . R |
E) 7.2 Atm P /000 —e/—:i"’ 9% T JOoM - 7:8 X/0% P

_ S ) ATM
D= 9,665 Pax = G,74m
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32. Two vectors A and B are added together to form a vector C. The relationship between
the magnitudes of the vectors is given by: 4 + B=C. Which one of the following

statements concerning these vectors is true? ‘ *‘ 3
A) A and B must be displacements. > .
B) A and B must have equal lengths. P
A and B must point in opposite directions. C

A and B must point in the same direction.
E) A and B must be at right angles to each other.

33. Using the value of atmospheric pressure at sea level, 1 x 10 Pa, estimate the total mass
of the earth's atmosphere above a 5-m? area.

5x104kg
B) 9 x 102kg ) Pa= ) N /m2

C) 3x10%kg
D) 2x10*kg SO Foa ™ME MASS 0~ JHE€ PaMoSO64.€
E) 4x102kg N
ABiNE G M
m (N)
, X {OSPA = ___’g——‘
5 ()
ma = Sxr0°5 A_a>
4 W

m= Sx07 2 SxroYL
oy /u& SXCQ ?
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34. A puck slides across a smooth, level tabletop at height H at a constant speed v,. It slides
off the edge of the table and hits the floor a distance x away as shown in the figure.

le o
| x h

Y 7
What is the relationship between the distances x and H?

x=v, |22 x = Vot  whene € 15 Time 19 Foour
/ Vg
_ vg ‘ H: _’_LL?tZ
B  2&H
2 7(2 = '\/Oit} S0
vO
C) e t*-= i: A0
Vs '
2x 2
H= o4l - L ___)_{ o~ y H
py Ve H= 2845 = ¥ ?—%—wv;‘
B x—vo"g— X = A, \’;Z“H

35. Argon gas at 305 K is confined within a constant volume at a pressure Py. If the gas has a
pressure P, when it is cooled to 195 K, what is the ratio of P, to P;?

o PV=eRT BV kT, wR s consmr
0.639 . | ‘
13 }:;.2 A v /S ConsimvT  Spo
/.}_/’_é - P' PL -‘> - 7_:7:...“. Lq__gj
% T, R T30S
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