PH 1111: PRINCIPLES OF PHYSICS: Mechanics

A TERM, 2007
KOLECT .

NAME (please include Iast name):
SECTION Number:

SAMPLE EXAM III (NOT THE ACTUAL EXAM!)

9 AM - 9:50 AM
CLOSED BOOK EXAM

PLEASE ANSWER ALL THREE QUESTIONS IN THE SPACE PROVIDED. QUESTIONS ONE AND
TWO ARE WORTH 35 POINTS, EACH. QUESTION THREE IS WORTH 30 POINTS. PLEASE BE
SURE TO SHOW ALL WORK AND JUSTIFY ALL YOUR ANSWERS. GRADING WILL BE BASED
ON EVIDENCE OF YOUR UNDERSTANDING OF THE BASIC CONCEPTS AND PRINCIPLES—
PLEASE PROVIDE THOROUGH SOLUTIONS TO THE PROBLEMS. GOOD LUCK!

Possibly Useful Information:

Asuace = 4 Vphere = (4/3)mr’ C =2mr
p=mV x=x,+v,t+[(1/2)at’] vV=1y,+at
a=-9.80 m/s’ Vo=4y,7+ 2a(x —x,) 2F =ma

a, = v/ D = % (Codv’) W=]|Fs

W = Fs cost K=4%m’ F.=-kx

U +K,= U+ K, U+ K+ Woper = U, + K

F=-[(0U/ox) i + (OU/By ) j + (0U/oz ) K] p=my
J=|F dt Xem = (Z % )/(E m;) s =rf

vV =rw a=ra . K = (1/2)Ie
I=Zmr? I=1, +mh’ I=Jr2dm

T = rF sind T=rxF Zrt=1la
W=\[zdo I=rxp I=Iw

F = ~(Gm; my)/¥’ G = 6.67x10" Nm*/(kg)? Looiid sphere = (2/5)m’
[hoop central axis = er [rod = (]/12)”112 Ipoint mass mr.?

-[solid eylinder — % er Ispherical shell = (2/ 3) mr d =rps inf
Table of Possibly Useful Integrals*
Jx"dx = [x™! /(m+1)]+ C  (note: m#-1)
*Note: These are indefinite integrals, and notice the constant of
integration= . 3
Problem Scare C.
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Problem One (35 points): As shown in the figure, a block A whose mass is m, is in
equilibrium, but it would slip if block B whose mass is mp were any heavier. (a) Draw a Free
Body Diagram (FBD) for block A (5 points). (b) Draw a FBD for Block B. (J points) (c) Draw
a FBD for the center knot. (5 points) (d) In terms of the given information, including the given
0, what is the coefficient of static friction between block A and the surface below it? (20 points)
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Problem Two, Part I (15 points): A certain physicist of mass M stands on the rim of a
frictionless merry-go-round. The merry-go-round has radius R and moment of inertia /, and it is
not moving. Suppose the physicist throws a rock of mass m horizontally in a direction that is
tangent to the horizontal edge of the merry-go-round. The speed of the rock relative to the
ground is v. (2) What is the resulting angular speed of the merry-go-round? (10 points)

(b) What is the resulting linear speed of the physicist? (5 points)

Part IT (20 points): Suppose the same physicist in Parz J (mass M) runs around the edge of a
horizontal turntable mounted on a vertical frictionless axis through its center. The physicist’s
velocity relative to the earth has magnitude of av m/s. The turntable is rotating in the opposite
direction with angular velocity fw relative to the earth. The radius of the turntable is r, and its
moment of inertia about the axis of rotation is 7, . If the physicist comes to rest relative to the
turntable, determine the final angular velocity of the system. (20 points)
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Problem Three: Conceptual Questions: Please answer the following possibly unrelated questions,
using a minimum of mathematics (5 points each, 30 points total).

a. What is the fundamental difference between an elastic collision and an inelastic collision?

€lastc | IKE nseeld + Momeatm Conreryel

jnelashc ! 0Oa b e O angndrn 18 Lan.i‘e(-\f@g .
b. Two planets, planet A and planet B, each of mass M, are separated by a distance . Suppose the

separation distance 1s now halved, what is the ratio of the initial gravitational force of planet A
on planef@B to that of the final gravitational force of planet A on planet B?
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c. Write down the three conditions of static equilibrium.
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d. A meter stick is hinged at the leftmost end and is
free to rotate. Where should you apply a force of F
Newtons to maximize the torque? Briefly explain. Force ( M
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e. The following graph of ribes the collision 4.
between two billiard balls. Determine the impulse of the ' 1
object for the first four seconds (i.e. f = 0mitot = 4s). 2
(2 points) AND what is the change in momentum (for the
first four seconds)? (3 points) 4 1
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f. Assessment Questions: A guaranteed five points for answers you provide!
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What was the most challenging (aka: difficul?) topic we studied ? /] A«

What was the least challenging (aka: easiest) topic we studied? N A

>
0.0 -

& What was most helpful, in preparation for this exam? t\j A
% What was Jeast helpful, in preparation for this exam? {\) A

% What did you like most about our class? [\] &(



