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Fall 2000- BHS

PH2100 EXAM 1 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.Atatimet, an ojed isat positionr; . At alater timet; theobjed isat r,. If youaregiven
valuesfor t, t;, r;, andr,, which ore of the following can be computed from this information
alone?

A) Thetotal distancethe objed travels.
B) The average velocity of the objed.

C) The sped o the objed.

D) The average accéeration d the objed.
E) Nore of the &owe.

2. A ball istossed straight up from the groundwith an initial speed v;. The ball will travel
upwards and then will fall badk down. What isthe accéeration d the ball wheniit isat its pesk
height, h? Use coordinates where the y-diredionis up and the x-diredionis horizontal.

A)O B) 9.80m/&j  C)-9.80m/S] D) -9.80m/& E)vh j

3. A ca travelsarounda drcle of radius R at a mnstant spedd, v, . It takesthe ca atime
At =t; - t, to go half-way aroundthe drcle. What is the magnitude of the ca’s average
acceleration for thistime interval ?

A)O \
B) 2v/R

C) 2v/At

D) 2[(v/R)? + (v/At)* 1"

E) Y2 [(VAR)? + (v/At)?]¥2 t;

4. The x-comporent describing the position d an oljed of mass M moving in the x-y plane & a
function o time, t, is given by the equation: x = 3t*- 2t , where x isin metersandt isin
seawnds. They-comporent isnat known. Which ore of the following is an incorrect statement
abou this obed’s motion?

A) The velocity of the objed at t = 0 may be zero.

B) The accéeration canna be constant.

C) The x-comporent of the velocity isgiven by v, = 12t - 2 (in m/swhen t isin seconds).
D) The objed may be traveling ona drcular arc & t = 0.

E) The x-comporent of the net forceonthe objed iszero at t = 0.
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5. A basebdl i sthrown up owr level groundwith aniinitial velocity of (v, i + v, j) where the
y-diredionis up andthe x-diredionis horizontal. When the ball i s at the pe&k of itstrgjedory,
what is the velocity of the ball ?

A)O  B)Vv,i Q)] D)V, i +V, ] E) None of these.

6. A bookis at rest on apoaly constructed table where the table top is not quite horizontal.
Careful measurements ow that the table topistilted by abou 5° from the horizontal. Which of
the following is a crred statement for this stuation?

A) Sincethe bookis at rest, there ae no forces ading on the book.
B) Thediredion d the normal forceis graight up.

C) The mefficient of static friction must be negative.

D) The accéeration o the bookis 9.80m/s* down.

E) Nore of the &owe.

7. A cube exadly 10 cm onaside hasavolume of 1 liter (1L). How many mL is1m??

A)10° B)10* C)1® D)1  E) 10 P1F  G)10°

8. Two masses are being pushed together along a horizontal surface & shown. The surfacehas
a wefficient of kinetic friction, u, = Ofor these masses. How many distinct forces are a¢ing on
the semndmass m, ? (i.e. for a omplete freebody diagram showing the forces onm,, how
many forces would be shown?)

A) 0

B) 1 F
C) 2 m,m,
D) 3

E) 4

9. Two masss, m; and m,, are mwnreded by a (masdess rope which is woundthrough four
(masdess frictionlesy pulleysas shown. When m, isreleased from rest, it isfoundthat it
remains at rest. What is the magnitude of the force T, onthe celi ng hooklabeled “A” ?

A)m.g B) (M, +m,) g

C)m,g D)5m, g

E) Nonre of the &owe.
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10. Below isafigure showing the position d an oljed undergoing one dimensional motion
along the x-axis as afunction d time, t.

05

Which figure below most acarately shows the accéeration d thisobjed asafunction d time?

(A) (B)

a(mis )

t (sec) t(sec)

© )

a(mis?)

o) t(sec)
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Problems

Write your answer in the gopropriate spaceon the answer shed. Include units, diredions for
vedor quantities, and wse threesignificant figures for numericd answers unless pedfied
otherwise (e.g. for problem 11 oy 2 significant figures).

11.Below isaplot showing one-dimensional motion d an oljed along the x-axis.

E 4-

(For this problem, answers should be to two (2) significant figures only)

A) What is the displacement for the timeinterval from t=1.00stot=3.00s?
B) What isthe average velocity for thetimeinterval fromt=0tot=1.00s?
C) What isthe objed’svelocity at t = 1.50s ?

D) At what time(s) isthe objed’ s velocity zero? (If none, write “nore”)

12.A ball is hat out of a canonwith aninitial velocity (131i + 173j ) m/swhere the x-axisis
horizontal andthe y-axisisverticd. Asaume the groundisflat and haizontal.

A) What is the magnitude of the objed’s initial velocity?
B) At what angle, measured upfrom the horizontal, was this ball shat at?

C) What is the maximum height of this ball during itsflight?
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13.Twoforces, F, andF, , ad onan oljed with massm = 3.25 Ig as shown. The magnitudes
of thetwo forcesare F, =12.0N andF, =10.0N . What isthe accéeration o the objed?

Ya
30°
~
Fz
,—D
m F1 X

14. A block slides down an incline having an inclination o 25.0°.
A) What is the magnitude of the accéeration d the block if the inclineisfrictionless?

B) If the incline has asmall coefficient of kinetic friction d 0.035,what will be the diredion d
the forceof friction onthe block when the block is%2 -way down ?




PH2100 Page 6 Exam | - Fall 2000

15. Two masss are onreded by a (masdesy string over a (masdess frictionlesg pulley, as
shown below, with ore masson a horizontal table and the other hanging verticdly. Initialy the
masses are & rest.

m, = 6.22 kg
_ B

[ Jm,= 345 kg

A) Asauming the masses dart to move and the wefficient of kinetic frictionis 0.243,what isthe
tensionin the string?

B) If the woefficient of static frictionislarge enough, then the masses will stay at rest and will
never move. What is the small est value the wefficient of static friction can have so that the
masses day at rest?

16. Two masses, m, = 3.00 kg andm, = 2.00 kg, are being pushed together along africtionless
surfaceby aforceF = 2.35N as siown. What is the net force on the ssoondmass m, ?

F=235N




