
Physics 111: Week 8–10 
Review

Bin Chen
NJIT Physics Department



Announcements
qCommon Exam #3 on Nov 19 (Next 

Monday) from 4:15 pm to 5:45 pm in 
KUPF 107

qMust bring your NJIT ID
qCell phone and electronic devices need to 

be turned off
qCalculators allowed 
qSee also my course website 

(http://web.njit.edu/~binchen/phys111) 
for detailed info



Announcements
qPhysics Department will offer review 

sessions (see also my course website for 
schedule)

q Friday, Nov 16
n 11:30 am – 1:00pm, Tiernan Lecture Hall 1

q Saturday, Nov 17
n 11:00am – 1:00 pm, Tiernan Lecture Hall 1



Common Exam #3 Information
q Covering topics in Weeks 8-10
q All are multiple choice questions (most, if not all, 

only have one choice).
q 16 questions in total. Difficulty varies.
q Budget your time (~5-6 min each). If you get stuck 

on one question, move on.
q We use Scantron Card. Bring your pencils. Mark 

your answer clearly!
q Physical constants and key equations are provided. 

Derived equations are NOT provided.



How to prepare?
q Review lecture slides. Refer to the textbook for 

detailed explanations.
q Review quiz questions and practice problems in 

class (and test on them yourselves!)
q Review homework questions 
q Go to review sessions
q Practice, practice, and practice!



Week 8: Momentum, Impulse and 
Collisions I

qLinear momentum:
q Impulse and change of momentum:

qAverage force and change of momentum:

qConservation of momentum:
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                                      (definition of momentum)m p X  (8.2) 

               (Newton’s second law in terms of momentum)
dpF
dt

 ¦  (8.4) 

                      � �t t t �  '¦ ¦2 1 (assuming constant net force)J F F  (8.5) 

                              2 1 (impulse momentum theorem) � �J p p  (8.6) 
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(general definition of impluse)
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     (total momentum of a system of particles)A B A A B Bm m � ����  � ����P p p X X  (8.14) 
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                                        M m m m � � ����  cm 1 1 2 2 3 3 PX X X X  (8.32) 

                           M ¦ ext cm (body or collection of particles)F a  (8.34) 
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!
Favg = (

!p2 −
!p1) / (t2 − t1) = Δ

!p /Δt



Week 8: Momentum, Impulse 
and Collisions II

q Completely inelastic collisions: objects stick together 
after collision

q Elastic collision: kinetic energy also conserved

n One special case: m1 = m2 , v2i=0
v2f=v1i, v1f=0 (think about billiard balls)

n m2 >> m1, v2f ~ 0, v1f ~ -v1i (think about ball hitting wall)
n m2 << m1, v2f ~ 2v1i, v1f ~ v1i (think about car hitting a fly)



Week 9: Circular Motion
qCentripetal Acceleration:

qPeriod:  

qCentripetal force:
qCentripetal force is not a new force. It is 

usually the net force that results in the 
circular motion. 



a

What provides the centripetal force?

mg

N

a
mg

N



Week 10: Rotation of Rigid Bodies 
q Relation between linear and angular:

n Displacement: 

n Velocity:

n Acceleration:              (a is tangential linear 
acceleration!)

q Rotational kinetic energy: ! = #
$ %&

$

q Moment of inertia:
n Single particle:               (r is the distance to the rot 

axis)

n Composite system:

n Parallel-Axis Theorem:

s rθ=
v rω=

a rα=

lim 2 2
0im i i
i

I r m r dmΔ →= Δ =∑ ∫
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CHAPTER 9 SUMMARY

Relating linear and angular kinematics: The angular
speed of a rigid body is the magnitude of its angular
velocity. The rate of change of is For a
particle in the body a distance r from the rotation axis,
the speed and the components of the acceleration 
are related to and (See Examples 9.4 and 9.5.)a.v

aSv

a = dv>dt.v
v

Moment of inertia and rotational kinetic energy: The
moment of inertia I of a body about a given axis is a
measure of its rotational inertia: The greater the value 
of I, the more difficult it is to change the state of the
body’s rotation. The moment of inertia can be expressed
as a sum over the particles that make up the body,
each of which is at its own perpendicular distance 
from the axis. The rotational kinetic energy of a rigid
body rotating about a fixed axis depends on the angular
speed and the moment of inertia I for that rotation
axis. (See Examples 9.6–9.8.)

v

ri

mi

Calculating the moment of inertia: The parallel-axis
theorem relates the moments of inertia of a rigid body
of mass M about two parallel axes: an axis through the
center of mass (moment of inertia ) and a parallel
axis a distance d from the first axis (moment of inertia

(See Example 9.9.) If the body has a continuous
mass distribution, the moment of inertia can be calcu-
lated by integration. (See Examples 9.10 and 9.11.)

IP).

Icm

(9.13)

(9.14)

(9.15)arad = v2

r
= v2r

atan = dv
dt

= r  
dv
dt

= ra

v = rv

(9.16)

(9.17)K = 1
2 Iv2

 =a
i

mi r i
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I = m1 r 1
2 + m2 r 2

2 + Á

(9.19)IP = Icm + Md2

Rotational kinematics: When a rigid body rotates about 
a stationary axis (usually called the z-axis), its position
is described by an angular coordinate The angular
velocity is the time derivative of and the angular
acceleration is the time derivative of or the second
derivative of (See Examples 9.1 and 9.2.) If the angu-
lar acceleration is constant, then and are related
by simple kinematic equations analogous to those for
straight-line motion with constant linear acceleration.
(See Example 9.3.)
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Impulse and Momentum
During a collision with a wall, the velocity of a 0.200-
kg ball changes from 20.0 m/s toward the wall to 12.0 
m/s away from the wall. If the time the ball was in 
contact with the wall was 60.0 ms, what was the 
magnitude of the average force applied to the ball?
q A) 40.0 N
q B) 107 N
q C) 16.7 N
q D) 26.7 N
q E) 13.3 N



Momentum
Two objects of the same mass move along the same line in 
opposite directions.  The first mass is moving with speed v.  
The objects collide, stick together, and move with speed 
0.100v in the direction of the velocity of the first mass 
before the collision. What was the speed of the second 
mass before the collision?
q A) 1.20v
q B) 10.0v
q C) 0.900v
q D) 0.800v
q E) 0.00v



Momentum and Energy
A 5.00-kg ball is hanging from a long but very light flexible 
wire when it is struck by a 1.50-kg stone traveling 
horizontally to the right at 12.0 m/s. The stone rebounds to 
the left with a speed of 8.50 m/s, and the ball swings to a 
maximum height h above its original level. The value of h is 
closest to
q A) 0.0563 m.
q B) 1.10 m.
q C) 1.93 m.
q D) 2.20 m.
q E) 3.69 m.



In the figure, point P is at rest when it is on 
the x-axis. The linear speed of point P when 
it reaches the y-axis is closest to 

qA) 0.18 m/s.
qB) 0.24 m/s.
qC) 0.35 m/s.
qD) 0.49 m/s.
qE) 0.71 m/s.

	


