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Fall 2000- BHS

PH2100 EXAM 1l Instructions

1. Put your name and redtation sedion number onyour answer shed.

2. An equation shed is provided. You shoud not use one of your own and you shoud nd use
eguations dored in your caculator.

3. If you reed extra paper, pencils, or a cdculator, contad your exam proctor.

4. Answers which areill egible or ambiguous will be graded as zero.

5. For numericd answers, supdy your answer to threesignificant figures even if the data given
has a diff erent number of significant figures unlessyou are explicitly told to use adifferent

number of significant figures.

6. There ae 23 answers ead worth 5 pants. Your threelowest scores for individual answers
will be dropped, giving atotal posgble onthe exam of 100.

7.Whenyouleare, turnin ONLY YOUR ANSWER SHEET. Keep therest of the exam for
reference and for review for the final.

Reatation Sedions

Sed Meds I nstructor
1 8am Ledkenby
2 9am Ledkenby
3 10am Daavettila
4 1lam Agin
5 noon Ledkenby
6 1pm Agin
7 2 pm Daavettila
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Multiple Choice
Circle the letter correspondng to your answer onthe answer shed.

1. Given vedors A = 4.30i + 3.23j andB = 1.281 - 0.781j what isA+ B (to threesignificant
digits)?

A)2.98  B)5.50i -2.52] C) 8.02 D) 6.87 E) 5.58i + 2.45;]

2. Givenavedor A =652 i, whichisaongthex-axis, andavedor B = 185i + 1.07 j , which

makes an angle of 30° with the x-axis, what is the magnitude of A x B (to threesignificant
digits)?

A)12.1  B)6.97 C) 13.9 D) 14.9 E) 29.8

3. A small plastic ball of mass m, initialy traveling with speed, v, colli des with abrick wall .
For which of the foll owing situations is the magnitude of the impulse (for the ball) the largest?

A) The ball travels perpendicular to the plane of the wall and it undergoes atotally
inelastic oolli sionwith the wall.

B) The ball travels perpendicular to the plane of the wall and it undergoes an elastic
collisionwith the wall .

C) The ball just grazes the wall (that is, the ball’s motionis amost parall e to the plane of
thewall) andit undergoes atotally inelastic colli sion.

D) Theball just grazes thewall (that is, the ball’s motionis aimost parallel to the plane of
the wall) and it undergoes an elastic oolli sion. o

E) The ball just happens to hit an eledric outlet. v

1

- v

Motion for A and B Motion for C and D

4. A masstied to a string undergoes uniform circular motion ona
frictionless harizontal table top, as srown. The view islooking North
down onthe table top from abowve, and for that view the massis
traveling courter-clockwise, as shown. Thediredion d the
angular velocity of this massis ‘m\;\
West ! \]

Table Top

East

A) North B) South C) East D) West
E) Up F) Down G) None of the dowve.

South
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5. Two identicd cars traveling 55 miles per hour in oppaite diredions have ahead oncollision.”
Which ore of the foll owing physics rules and/or principles can best be used to explain why the
damage to eat of the cas can be expeded to be (nealy) identicd.

A) An oljed in motionwill stay in motion, an oljed at rest will stay at rest.

B) Conservation d mechanicd energy for an elastic colli sion.

C) Conservation d angular momentum for an inelastic colli sion.

D) For every adion, thereis an equal and oppaite readion, and work isthe average force
times distance

E) The work-energy theorem for conservative forces and the definition d potentia
energy.

6. An ohjed withmass m,isatrestatt=0. A force F, isthen applied to the objed until atime,
t=2s. Thetota work dore by F onm during thistimeisW =-6.79J. Based onthis
information alone, which ore of the foll owing statements must be true.

A) TheforceF isnonconservative.

B) There must have been at least one other force a¢ing on m during thistime.
C) Thekinetic energy of the objed at timet = 2 sis negative.

D) The momentum of the massat thetimet = 2 sis negative.

E) TheforceF is conservative.

7. Two particles with masses m; and m, (m; # m,) are observed to have the same momentum.
Which ore of the foll owing statements must be true.

A) The particles have the same kinetic energy.

B) The total momentum of the system of two particlesis zero.

C) The particles have the same spedl.

D) The center of massvelocity is the same & the velocity of one of the particles.
E) The particles are traveling in the same diredion.

8. A ball isthrown upwvards at an angle of 7C° from the horizontal. Which ore of the foll owing
quantitieswill NOT be zero when the ball is at its pes height. (Ignore ar resistance).

A) The net torque on the ball computed for rotations abou the ball’ s center of mass
B) The net torque on the ball computed for rotations abou the ball’s garting position.
C) The net torque onthe ball computed for rotations abou a point diredly beneah the
ball.

D) Nonre of the &owe.

“Professonal drivers on closed course, do nd attempt this.
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9. A whed with adiameter of 0.132m isrolling aong a horizontal surface & sxown. The ceanter
of massvelocity is measured to be 1.45m/sto theright. How fast isthe oylinder rotating (abou
its center of masg?

vV,

A) 11.0rad/s B) 0.191rad/s C) 0.0957rad/s -
D) 22.0rad/s E) 1.45rad/s —

10. A first objed ismade of material X. A second oljed is constructed to have exadly the
same size and shape asthefirst, bu is made of material Y. The massof the second oljed is 2
the massof thefirst. If the same @nstant torque is sparately applied to these two oljeds, then
theratio o the angular acceeration olserved for the first objed, ay, to the angular acceeration
observed for the seaond obed, o, will be

A) 4 B) 1/4 C) 2 D) 1/2 E)1

Problems

Write your answer in the gppropriate spaceon the answer shed. Include units, diredions for
vedor quantities, and wse threesignificant figures for numericd answers unless pedfied
otherwise (2 significant figures for problem 12 only).

11. A block of mass m = 3.50 g, initially at rest is pushed 5.30m along africtionless
horizontal table by a cnstant force, F, dreded 35.0 below the horizontal. After the masshas
traveled 5.30m, the work dore by the force F onthe massis 65.7J.

A) What isthe speed of the massafter it has traveled 5.30m?

B) What is the magnitude of the force, F?
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12. A singleforce dong the x-axis, F,, adsonamass m =6.30 kg, as the massmoves along
the x-axisfromx = 0to x = 14m. Theforcevarieswith pasitionasis siown in the graph kelow.
Expressyour numericd answersto two (2) significant figures for this problem. The velocity of
the massat x = 0is 1.39m/stowards the +x diredion.  4_

A) How much work was dore by F,, from
Xx=5.0mtox=9.0m?

B) At what position, for the range of x shown on
this graph, is the kinetic energy a maximum?

4L

C) What isthe kinetic energy of the masswhenitisat x =5.0m?

D) Asauming theforce, F, , is conservative, which graph below most acairately shows the
shape of the potential energy, U(x), associated with thisforce? Circle the @rrespondng
number onthe answer shed.
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13. The potential energy associated with a particular (conservative) forceis given by

U (x) =340 x% =520y + 9.70

whereU isin Joulesand x andy arein meters. What istheforce F, at x =2.00m, y = 3.00m?
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14. Threesmall masses are mwnneded by rigid rods of negligible massand are dong the y-axis
as down.
y

A) Whereisthe center of massfor this g/stem?

4.00 kg . y=3.00m

>X

B) What is the moment of inertiafor this system for 200ke @ y=-1.00m
rotations abou the x-axis?

3.00ke @ y=-4.00m

C) The system now begins rotating abou the x-axis. What is the speed of the 4 kg masswhen
the system isrotating at 1.50revolutions per seand?

15. A satellite, which isin the shape of asolid dsk, isin degy space adis gruck by a meteor as
illustrated below. Theinitial path of the meteor istangent to the satellite's surface The ollision
istotally inelastic, so the meteor remains guck onthe satellite. The moment of inertiafor a
solid cylinder (or disk) for rotation about theitsaxisis| = (1/2) MR?. Use the data shown
below, assume the satelliteis gationary before the impad, and assume that rotation o the meteor
before the impad is negligible.

A) What isthe (linea) spedl, v, d the satellite’s Meteor
center of massafter theimpad? "o 20 mis st Just After
0.400 kg

Satellite
(end view)

B) What istherotational speed, w, of the satellite
abou its axis after the impad?



PH2100 Page 6 Exam 1 |- Fal 2000

16.A small 20.0g marble in the shape of a solid sphere of radius, r = 0.500cm, is placeal onthe
inside surfaceof alarge hemi-sphericd surface(abowl) with radius R = 50.0cm, and mass

M =3.00 lkg. The bowl isfixed to ahorizontal table top. The bottom of the marbleisinitialy
40.0cm abowve the lowest point of the surface &d the marble starts from rest.  The marbleis
then released and it rollswithou slipping. What is the speed of the center of massof the marble

when it reades the lowest point onthe sphericd surface?

(For your reference, the moment of inertia of solid sphere éou an axis through its center of
massis|,, = (2/5) mr?, andfor ahdlow sphereitisl,, = (2/3) mr?

TN




