PHYS 211 FINAL FALL 2004 Form A

1 Two boys with masses of 40 kg and 60 kg are holding onto either end of a 10 m long masdess polewhichis sg/1
initidly at rest and floating in Sill weter. They pull themsdaves aong the pole toward each other until they mest.

When they do meet, the 40 kg boy will have moved approximately how far relative to a stationary 300 kg
toad on the shore:

mooOw>

4.0m

50m

6.0m

10 m

Y ou can't tell because you don't know how hard each boy pulls.

2. The symbol for infinity can be made out of two uniform circular wire loops of radius R and mass M as shown. 724
What isits moment of inertia around an axis perpendicular to the page and through the point O?

mooOw>

O

2MR2
4AMR2
6MR2
8MR2
12MR2
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PHYS 211 FINAL FALL 2004 Form A
3. You are shown four objects: 72/8
Object #1 isahollow cylinder of mass4 kg andradiusR =4 mand lengthL =2m
Object #2 isa hollow cylinder of mass4 kg and radiusR=2m andlength L =4 m
Object #3 isasolid cylinder of mass4 kg and radiusR =2 mand lengthL =4 m
Object #4 isahollow cylinder of mass8 kg and radiusR =2 mand lengthL =8 m

Rank these objects in order of increasing rotationd rotationd inertia (from smallest to biggest):
R

- 32,14
- 3241
- 1,423
©4,1,2,3
- 2,314

mOOwm>

4. A heavy wooden block is dragged by aforce F dong arough sted plate, as shown for two cases. The 317
magnitude of the gpplied force F is the same for both cases. The normd forcein (i), as compared with the
normd forcein (i) is

[T7T7777777777T1T777777
|

the same.

greater.

less.

less for some angles of theincline and greater for others.

less or greater, depending on the magnitude of the gpplied force F.

mooOw>
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PHYS 211 FINAL

The diagram below shows a smple pendulum consisting of amass M suspended by athin string. The

FALL 2004

37/8

megnitude of the tenson is T. The mass swings back and forth between +q,. Which of the following Satements
isfalse?

mooOwx>

6. The coefficient of kinetic friction in the figure bdow is mk=0.90, and the dope angle is 60°.

What is the magnitude of the acceleration of the block (parallel to the surface) if it has been given an upward
shove and is il diding up the dope? Remember that in(60°) = 0.866 and cos(60°) = 0.5.

A.

B
C.
D
E

T dependson g.

T islargest at the bottom q=0.

T equas Mg when g = .

T issmdlest when q= +qp.

T=Mg a some angle between zero and .

17.0 m/s2

- 9,81 m/s2

4,08 m/s2

- 12.9 m/s2
- 15.3m/s2
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A particle moving in one dimension is subject to the potentid energy curve shown inthe plot. Which of the 4914
following Statementsis true?

U(x) Joules
®

4

3

2

m U

\ /

\/{ X
Xa Xb XC X
meters

At point X5, the force on the particle isin the negative x direction.

If the particle has total energy of 4 Joules a point X, and its velocity isin the pogtive x direction, it
will eventudly reach point x5

If the particle has kinetic energy of 2 Joules a point X it can reach point .

If the total energy of the particle at point X, is 3 Joulesit can reach point X.

If the particle is released from rest at X, it will travel in the positive x direction.

8. A 050 kg block attached to an ided spring with a spring constant of 80 N/m oscillates on a horizontal 47/4
frictionless surface. The total mechanicd energy is0.12 J. The grestest extension of the spring from its
equilibrium length is

mOoOm>»

- 0.003m
- 0.039m
- 0.0015m
- 0.054m
- 0.118 m
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A 150 kg skier starts from rest at the top of aski dope that is 50 m long. If her find

Speed at the bottom of the dopeis 10 m/s, where the bottom of the dopeis 20 m below the top, what isthe
average force of friction between the skis and the dope?

50/3

length of curved path

/ S0m
N

20m

A. ON

B. 1500 N
C. 150N
D. 600N
E. 450N

10. A dider of mass 10 M is moving to the right with avelocity of 10 Vs on an air track. Another dider of mass  g31
M ismoving to the left at 50 m/s. The two diders collide and gtick together making one dider of mass 11M.
What is the velocity of this resultant block (moving right isthe + direction)?

-50 m/s
-4.5m/s
Om/s
45m/s
50 m/s

mooOw>

11 A hawk and aquail are moving directly toward each other. The hawk has mass of 2.0 kg and speed of 50 M/sez/7

while the quail has mass 4.0 kg and a speed of 25 m/s. The birds collide and stick together (viathe hawk's
talons). The kinetic energy logt in the collison is approximately:

0J
100J
1250 J
2500
37507

moOoOwx>
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12. A 20 g coinis placed on aflat, horizonta turntable. The turntable is observed to make threerevolutionsin - 704
3.0 s. The coin is observed to dide off the turntable when it is more than 8.0 cm from the center of the
turntable. What is the coefficient of static friction between the coin and the turntable?

- 2.90

- 1.32

- 0.899

- 0.322

- 6.45x 104

moOOwm>

13. Find the net torque on the whedl shown below about the axle through O if a=10 cm and b=25 cm? (A 7311
clockwise rotation is negative)

10N
>

12N b
9N

1.2Nm
3.45Nm
5.95 Nm
-3.55Nm
-1.2Nm

mooOw>

14. Force F =8Ni +6Nj acts on a particle with position vectorr = 3ni + 6] . 80/3
What is the magnitude of the torque on the particle about the origin?

78 Nm
4 Nm
76 Nm
18 Nm
ONm

mOoOw>
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16.

17.
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A certain whed has a moment of inertiaof 12 kg-n?. Asit turns through 5.0 revolutions its angular velocity 745
increases from 5.0 rad/s to 6.0 rad/s. If the net torque on the whed is congtant during this change in angular
veocity, the magnitude of the torque is most nearly:

0.48 N-m
2.1 N-m
2.4 N-m
12 N-m
69 N-m

moOoOwx>

A car isbeing towed by a horizonta force and its speed isincreasing. What must be true for the whedsto roll 7g/1
without dipping?

A. The coefficient of kinetic friction must be sufficiently small.

B. The coefficient of atic friction must be aufficiently large.

C. The coefficient of static friction must be sufficiently small.

D. Thelinear acceleration of the car must be larger than the whed radius multiplied by the angular

accderation of thewheds.
E. none of the above

Two objects are moving as shown in the figure. If the top object has mass m, = 5 kg, velocity 83/1
v1 =5 m/s, and distance d; = 7.5 m from the origin, and the rightmost object has mass m, = 9 kg, velocity v,
=8 m/s, and distance d, = 3.5 m from the origin, whét is the two-body system's total angular momentum
about the origin?
i
- vi

i

L.

P d2 ~
- 439.5 kg /s

- 64.5 kg me/s

- 97.0 kg nme/s

- 47.0 kg me/s

- 187.5 kg né/s

mOooOwm>
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18. A merry-go-round of radius R = 2 m has amoment of inertial = 200 kg mg, and isrotating a w =4 rev/min. gse
A child whose massis 30 kg jumps onto the edge of the merry-go-round, heading directly toward the center
a 6 m/s. What isthe new angular speed of the merry-go-round immediately after the child has boarded it?

- 1.76 rev/min
- 3.64 rev/min
- 250 rev/min
+ 6.40 rev/min
- 4.00 rev/imin

moOOwm>

19. In asciencefiction story | once read, Mars had a third moon orbiting the planet. This moon orbited the planet g5/2
a aheight of 1 m above the surface (making it very dangerous for any unsusecting astronaut standing in the
path of the moon). The acceleration due to gravity on the surface of Marsis g, = 3.72 m/s2. The speed this
moon would need to have in order to maintain this orbit is?

1.27 x 108 m/s
3.56 x 103 m/s
1.27 x 104 m/s
1.42 x 104 m/s
9.33x 107 m/s

mOOw>

20. Thetransverse di splacement for a sanding wave on a gtring is given by: 102/4
y(x,t) = (4.2 m)sin [(p/2 m1)x]cos [(2.0s1)t]. The velocity of apiece of the string a x = 5.0 meters at time
t = p/4 seconds is most nearly given by which of the following?

- 0m/s

- 4.2 m/sinthe +y direction
- 4.2 m/sin the -y direction
- 84 m/sinthe +y direction
- 84 m/sinthe-y direction

mOoOm>»

21. When amassof 10 kg is attached to the end of a particular spring the naturd frequency isfoundtobe4 Hz. 10379
If the 10 kg is replaced by a5 kg mass, the new natura frequency is.

16 Hz
8Hz
5.65 Hz
2.82 Hz
2Hz

mooOwX>
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22. The wavefunction of a harmonic wave on a dri ng isy(x,t) = 0.004 Sn(59.7x + 293.0t), wherex andy arein 11411
mandtisin s. What isthe speed and direction of the wave (taking postive to bein the +x direction and
negative to bein the -x direction).

491 m/s
0.128 m/s
Om/s
-0.125 m/s
-4.91 m/s

moOoOwx>

23. A 1.0 kg ball moving at 2.0 m/s perpendicular to awall rebounds from thewall at 1.5 mvs. The changeinthe  ss/6
momentum of the bdl is:

- 0.5kg - m/s away from wall
- 0.5 kg - m/stoward wall

- 0.0kg - m/s

- 35kg - m/stoward wall

- 35Kkg - m/s away from wall

moOOwm>

24. The figure shows the velocity as afunction of time for aparticle. At which of the following timesisthe 6/3
magnitude of the acceleration the greatest?

¥ [mes)
-

time(s]

2.25s
475s
550s
6.25s
al four times have the same accel eration

mOOw>
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25. Atthe Sydney Olympics, a sprinter runs the 100 m dash. Assuming he accel erates from rest at 10 m/s2 during 74
the first second and runs at constant speed afterwards, how long does it take him to reach the finish line?

9.0s

10.0s
10.3s
105s
109s

mooOw>

26. 'y ou throw aball with agpeed of 15 m/sat an angle of 40.0° above the horizonta directly toward awall (asin 22/12

the figure). Thewdll is 22.0 m from the release point of the ball. How far above the release point does the ball
hit the wall?

271m
-7.1m
36.4m
576 m
0.50 m

moOoOwx>
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Answer Key for Test "P211FAO4Final .tst", 11/24/2004

No.in No. on
Q-Bank Test Correct Answer
5% 1 1 C
72 4 2 E
72 8 3 B
31 7 4 C
37 8 5 C
35 17 6 D
49 4 7 B
47 4 8 D
50 3 9 E
63 1 10 D
63 7 11 E
70 4 12 D
73 1 13 D
80 3 14 D
74 5 15 B
78 1 16 B
83 1 17 B
8 6 18 C
9%5 2 19 B
102 4 20 E
103 9 21 C
114 1 22 E
55 6 23 E
6 3 24 D
7 4 25 D
2 12 26 E
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