PHYSICS 1111
Name: ____________________________
WarmUp 1 - Get to know your book and concepts to brush up on from Section 1.2
Reading Objectives for getting to know your book
 Locate the 9 tables in appendix C and familiarize yourself with this very useful tool.
 Notice that appendix D will be very helpful when connecting symbols with the name/definition
of the concept that it stands for.
 Familiarize yourself with the layout of the information from each chapter: Introduction, then
sections, then glossary, then section summaries.
 Familiarize yourself with the layout of questions/problems/exercises at the end of each chapter:
Conceptual Questions followed by Problems and Exercises.
 Find the student solutions manual on the OpenStax website. Notice that some of the solutions
are included, but not all.
1. Use table C1 in appendix C of your text to look up the value of the gravitational constant, G.
2. Use table C6 in your book to look up how many kilometers are in 1 mile.
3. In the preface of the student solutions manual (page 12), what is stated as the worst thing you can
do with the solutions manual?
4. Which appendix of the text includes the periodic table?

5. Consider Figure 1.20 in your text. What is shown in the picture?

PHYSICS 1111
Name: ____________________________
WarmUp 2 - Due 19 August
Review of unit conversions and intro to velocity and acceleration.
Reading Objectives for Textbook section 1.2
 Review unit conversion (know how to convert from one unit to another i.e. km to miles)
 Review metric prefixes and scientific notation
Reading Objectives for Textbook section 2.1
 Understand how to identify the displacement of an object in an example
 How is displacement different from position? How is it different from distance traveled?
 Reading Objectives for Textbook section 2.2
 Pay special attention to the definition and discussion of the term vector.
Reading Objectives for Textbook section 2.3
 Understand the difference between t and t. When are they the same?
 Notice that equation 2.5 and 2.6 are the same equation, just t0 is taken to be t=0.
 Be sure to notice the author’s discussion of the difference between velocity and speed. Which
one is a vector and which is only a magnitude?
Reading Objectives for Textbook section 2.4
 Know the definition of acceleration and how to calculate a simple example
 What two things might be changing when an object is accelerating
1. My 2012 Hyundai Elantra is quicker from “zero-to-sixty” than my Ford Escort. In fact, it
can accelerate from 0 to 60mph in just 6 seconds.
a. How fast is 60mph in SI units (meters/second or m/s)? Show your work.

b. What is the acceleration of my car (use metric SI units)? See section 2.3 and watch those units!

2.

If it takes me 30 minutes to run a 5k (that is 5.0 kiolmeters) then what is my average velocity
in units of m/s?

PHYSICS 1111
Name: ____________________________
WarmUp 3 – Due 21 August
Reading objectives for section 2.3
 Understand the definition of average velocity and know how to use equation 2.5
 Understand the meaning of instantaneous velocity and how it is different from average velocity
 Notice that initial velocity and final velocity are both types of instantaneous velocity
Reading objectives for section 2.4
 Understand the definition of acceleration
 Notice that equation 2.10 involves average acceleration
 Know the difference between average acceleration and instantaneous acceleration (they are the
same when the acceleration is constant)
 Think about which way the acceleration vector points when an object is speeding up and which
way it points when an object is slowing down.
Online resources you might want to try
www.kahnacademy.org go to science > physics > One-dimensional motion > Displacement,
velocity, and time > What is velocity?
www.physicsclassroom.com
motion

go to Physics-Interactives > 1-D-Kinematics :

Try name that

1. P.F. Newton is ready to get going in his vintage Lightning McQueen battery operated car.
He starts at rest and hits the gas and starts to speed up with a constant acceleration. 10
seconds later he is traveling at a brisk 3.0 m/s. What are the values of his initial velocity,
final velocity, average velocity, change in velocity, and his acceleration?

2. Briefly explain in your own words, the difference between final velocity and average velocity.
When are the two the same?

PHYSICS 1111
WarmUp 4_ Due Friday, 23 August

Name: ____________________________

Reading objectives for section 2.5
 Know your 5 kinematic equations: equations 2.50 – 2.54 (You should practice writing these
from memory every time you sit down to practice working problems. The sooner you know
these equations, the sooner you will become proficient at working out sample problems.)
 Pay special attention to equations 2.24. These are definitions and the notation is used
interchangeably in different parts of this chapter.
 Note the assumption made in equation 2.25. This assumption is used throughout this section
and is needed for the 5 kinematic equations to be valid.
 Notice that all of the other kinematic equations included in this section are rearrangements of
these 4 equations.
 Pay attention to figure 2.27 and how it relates to equation 2.50. Also notice that equation 2.50 is
just a rearrangement of equation 2.26 which was the definition of average velocity.
On a previous warmup, I impressed you with the acceleration capability of my 2012 Hyundai
Elantra, because it went from zero to sixty in just 6 seconds. But if you really want to be impressed,
imagine that my car is hoisted by a large crane and dropped from rest. If you ignore air resistance….
1. How long will it take to reach 60mph (~25m/s) under the influence of gravity? (Recall that the
acceleration due to gravity is 9.8m/s2 towards the ground.)

2. During that time, how far does it fall?

PHYSICS 1111
WarmUp 5 – Due 26 August

Name: ____________________________

Reading Objectives for Section 2.7
 Note the definition of free fall. What forces are acting on an object in free fall.
 Pay special attention to the definition in equation 2.74. This is a magnitude. The sign on this
value depends on whether you call up or down positive.
 Notice that equations 2.75 – 2.77 are not new equations. They are 3 of our 5 kinematic
equations that we know by heart now, with x’s replaced by y’s and “a” replaced with “g”.
A rock is dropped into a well and it takes 7.0 seconds before you hear the splash below.
1. How deep is the well?

2. What is the impact velocity with which the rock hits the water?

PHYSICS 1111
Name: ____________________________
WarmUp 6 – Due Wednesday 28 August
Reading Objectives
 Section 3.1 does a great job of introducing the idea of a vector and the concept of vector
components.
 Figures 3.4 and 3.5 are the take home message. Walking 9 blocks east and then 5 blocks north
results in the same final position as walking 5 blocks north and then 9 blocks east, which also
results in the same final position as “flying” straight to the destination. In which case do you
travel the least distance? Don’t forget your Pythagorean Theorem.
 Notice that a vector has both a magnitude (“how long is it?”) and a direction (“which way is
it pointing?”)
 Section 3.2 gives you everything you need to know to work the WarmUp below. When adding
two vectors together you add them head to tail. Take vector B and move its tail to the head
of vector A. Try thinking about it two ways : the head to tail method and the counting boxes
method (“how many up/down and how many right/left?”)
In the figure below there are two vectors A and B. Draw a vector R that is the sum of the two
vectors. (i.e. R = A + B )

PHYSICS 1111
Name: _________________________
WarmUp 7 for 30 August
 Understanding how to break a vector into components is a key skill you will need for the
remainder of this course. The take home picture is shown in Figures 3.26 and 3.27.
 Once you have a vector broken into components, you can add multiple vectors by simply adding
there components as shown in Figure 3.31
 Get a good handle on calculating components now and it will save you tons of time and
frustration later.
 Read through beginning of Section 3.4. You should take away what is meant by projectile
motion and pay special attention to the values for ax and ay for an object in projectile motion.
1. A cannonball is launched with a muzzle velocity of 100m/s. During this particular launch, the
barrel of the howitzer is at an angle of 37o with respect to level ground. What are the initial
components (horizontal and vertical) of the velocity?

2. During a stunt, a car is driven off a high cliff. Ignoring air resistance (see section 3.4 in the text),
what is the horizontal component of its acceleration? What is the vertical component of its
acceleration?

PHYSICS 1111
WarmUp 8 for 04 September
Reading Objectives






Name: _________________________

I want you to go back through your notes from class and make sure that you can reproduce all of our work
from the vector components and vector addition pink sheet.
Be sure to be able to go both ways with vectors. You need to be able to find x and y components given a
vector’s magnitude and direction and you need to be able to calculate the magnitude and direction of a
vector given the components.
There are a lot of great resources for learning about working with vectors at:
o www.phet.colorado.edu or www.physicsclassroom.com or www.khanacademy.com
Maybe try a couple of these vector addition interactive simulations at: (you can also get to the webpages
by starting from the main page above and clicking to the specific topic.
o https://phet.colorado.edu/en/simulation/vector-addition
o https://www.physicsclassroom.com/Physics-Interactives/Vectors-and-Projectiles/VectorAddition/Vector-Addition-Interactive

1. Find the x and y components of each vector.

Show your work for #2 on the back of the page.
2. What is the vector sum D = A + B + C ? Use a vector table. (Remember to add your components
together and then find the final magnitude and direction once you have the components.)

PHYSICS 1111 – Fall 2019
Name____________________________________
WarmUp 9 due 06 September
Reading Objectives
 We are continuing to practice projectile motion and trying to learn an approach for solving
these problems.
 Remember that we can ask: How far? How long? How high? How fast?
 Try going through examples 3.4 and 3.5 in section 3.4 of your text. Can you set up the table
of known values and values you for which you are solving for both x and y directions?
1. A cannon, elevated 40o above the horizontal, is fired at a castle wall 720m away on level ground.
The initial speed of the cannonball is 100m/s.
a. What are the initial horizontal (x-direction) and vertical (y-direction) components of the
velocity?

b. How long will it take for the cannon ball to hit the wall?

c. How high on the wall does the cannon ball hit?

PHYSICS 1111
Name: _________________________
WarmUp 10 due 09 August
 Read through Section 4.1 and pay special attention to the concept of a free body diagram (FBD)
 Free body diagrams (FBD) will be our first step in any force problem, so let’s get drawing.
 Section 4.2 walks us through Newton’s 1st Law. There are many ways to say this, but the main
takeaway is that v is constant if F = 0.
 Section 4.3 introduces us to Newton’s 2nd Law. Equations 4.3-4.5 are the main takeaway here.
Notice that there is really no need for the 1st Law, since it is a special case of this 2nd Law.
 One special tricky catch to notice is equation 4.7. Notice the definition of weight. Weight is a
force and is different from mass. Weight will always be calculated using equation 4.7, regardless
of the specific example you are working on.
1. My truck is parked on a hill. Name the three types of forces that act on the truck.

2. A coffee filter is dropped and is falling straight down toward the floor. Name the two forces
acting on the coffee filter. What is the direction of each of these forces? Draw the free body
diagram.

3. A box weighing 800N is dragged across a level floor at a constant speed (what does this mean
about the acceleration?) Draw the free body diagram. There should be 4 forces acting on this box.
What is the magnitude of Fnet ?

4. The engine of my Ford Escort produces a net force of 15,000N. The mass of the car (and
occupants) is 1500kg. What is the acceleration of the car? Include units on your answer.

PHYSICS 1111
Name: _________________________
WarmUp 11 for 11 September
 Look back at equations 4.3 – 4.5. Notice the key work is net! What is meant by a net force?
 If Fnet = 0 in equation 4.5, then we are in equilibrium. What is true about acceleration if your
system is in equilibrium?
 There are two types of equilibrium: Static equilibrium occurs when an object is not moving and
dynamic equilibrium occurs when an object is moving, but with a constant velocity.
1. Assume that you have two forces that are not pointing in opposite directions. Is it possible to add
these forces together to produce an Fnet = 0? Explain your anwer.

2. Are the objects described in the following examples in static equilibrium, dynamic equilibrium, or
no equilibrium?
a) A rock is in free fall off the edge of a cliff
b) An elevator is lifting you at a constant speed
c) A diver has hit the water and is slowing down
d) Your lazy lab partner is sleeping through prelab lecture.
e) P.F. Newton’s back pack stays attached to him as he slams on the brakes to his scooter.
f) The coffee filter that you will drop later this semester has reached terminal velocity and
is falling at a constant speed.

PHYSICS 1111
Name: _________________________
WarmUp 12 for 13 September
 Section 4.5 walks us through two very important forces. The normal force and tension force. It
is important to understand how to use both of these.
 Consider Figure 4.12 and notice that the magnitude of the normal force is equal to the
magnitude of the weight of the bag, so there is no acceleration. However, in Figure 4.13, the
magnitude of the normal force is not equal to the weight of the skier and there is an acceleration.
What direction is the acceleration? What is the magnitude of the normal force on the skier?
 Section 4.5 does a great job of introducing the force of tension. Notice how the rope in Figure
4.15 pulls on the hand and on the mass. Look at how the free body diagram is only concerned
with the tension force pulling on the mass. In this case, the magnitude of tension is equal to the
weight of the object.
 Now have a look at figure 4.17 and notice how we will now need to find the components of the
forces of tension left and right, since there is not just one tension acting on the object to hold up
the weight.
1. What would be the magnitude and direction of the normal force on the bag in figure 4.12 if the
the bag had a mass of 15 kg?

2. What would be the magnitude of the acceleration of the skier if the ramp angle were increased
to 35 degrees in Figure 4.13

PHYSICS 1111
Name: _________________________
WarmUp for 18 September
 Section 5.1 walks us through the concept of friction.
 The take home equations are equations 5.2 and 5.5. Notice that the force of friction is always
proportional to the normal force acting on the object.
 Example 5.1 is a good one. Pay special attention to the way the axes are chosen and notice that
the components of Fweight parallel to the ramp (x-component) and perpendicular to the ramp (ycomponent) look exactly the same as we discussed in class. These will always look the same
when an object is on a ramp.
 What direction will our friction force always point?
1. Write the equation for static friction and kinetic friction from section 5.1 in your book.

2. What is the difference between static friction and kinetic friction?

3. Which type of friction will always have the same magnitude regardless of the horizontal
component of the force applied to the object?

4. Which type of friction has a maximum value which can be overcome?

PHYSICS 1111
WarmUp 14 for 20 September




Name: _________________________

This warmup is a much simpler example than Example 5.1 in your book. There is no ramp and
all forces lie along the x and y axes.
This warmup looks just like the bike and dog pulling on the wagon on exam 1. So just rename
the forces to match this example.
In addition to this warm up, I would go back over my exam and make sure that I understand
everything that I missed if I were you.

A box weighing 800N is dragged across a level floor at a constant speed under the influence of a
60N applied force. What is the coefficient of sliding friction between the box and the floor? Sketch
a free body diagram – you should include four forces for full credit.

PHYSICS 1111
Name: _________________________
WarmUp 14 for 23 September
 Be sure to go back through your notes from class and make sure that you can set up the free
body diagram for an object on a ramp.
 Which way do we always choose our axes? In the direction of what?
 Note the component of weight along the ramp is always the same. We don’t have to
reinvent the wheel as long as we know how to find it. It will come out the same every time.
Warm Up
A 20kg child wants to slide down the slide, which is inclined at an angle of 37o above the horizontal.
In an effort to make the ride more thrilling, the evil babysitter pulls on the child with a horizontal
rope which exerts a 30N force as shown in the diagram. Draw a free body diagram and include the
4 forces, including friction, which are acting on the child. Be sure to include your choice of x and y
axes as well. What is the magnitude of the normal force acting on the child? Do not forget your
force table.

PHYSICS 1111
Name: _________________________
WarmUp 16 for 25 September
 Let’s jump back a couple sections to Section4.4 and carefully look at Newton’s 3rd Law.
This is one of the most misunderstood, yet simple Laws in all of physics. The take home
message is “When I push on you, you push back on me.”
 Every force exerted by an object, is also paired with a force exerted back on that object.
 The forces are equal in magnitude, opposite in direction, act on different objects (this means
they will never both show up on a single F.B.D.) and are the same type of force.
 This means that when the leash pulls (tension) on Sir Isaac, my dog, he is also pulling on the
leash (tension).
1. Review the well-known 3rd Law of Newton and then consider a head-on collision between two
vehicles on an icy, frictionless road. Don’t worry - the collision was done as part of a government
safety test - the only passengers were crash test dummies. The first vehicle is a tiny 800 pound Tonka
Treehugger. The second is the new oversized sport utility vehicle - the monstrously massive 6500
pound, 26 foot long, gas guzzling, environment destroying, ozone depleting, greenhouse gas
producing, Hummer H.
a. (1) Which vehicle experiences the greater force during the collision?
The Tonka
The Hummer
Neither - they are the same

Can’t Tell

b. (1) Which vehicle has the greater acceleration during the impact?
The Tonka
The Hummer
Neither - they are the same

Can’t Tell

c. (1) Which vehicle has the greater change in velocity?
The Tonka
The Hummer
Neither - they are the same

Can’t Tell

2. A box weighing 20N is in free fall toward the earth. What is the reaction force? A complete
answer will give a magnitude and direction of this reaction force. On what object does this reaction
force act?

PHYSICS 1111
Name: _________________________
WarmUp 17 for 27 September
 Section 6.3 introduces us to the concept of uniform circular motion. This section would be
much better served to be entitled “uniform circular motion”.
 We will move away from using the term “centripetal force”. It means a force directed
toward the center, but it is a net force, and should be thought about differently from the
other forces we have talked about. Some real force must produce this net force in order for
an object to move in uniform circular motion.
 In class, we will write equation 6.24 as Fnet = mv2/r. Which is what you will need to use for
today’s warm up question below
1. A 1 kg mass is tied to a 2 m long rope and is being swung around in uniform circular motion
with a tangential velocity of 400 m/s. The tension in the rope is supplying the net force
toward the center of the circle that is required for the uniform circular motion. You may
assume that no other forces are acting on the mass (That is ignore gravity and ignore any air
resistance.) What is the magnitude of the force of tension in the rope? (Recall that when we
hear u.c.m. we immediately can right down the equation for the net force towards the
center.)

PHYSICS 1111
WarmUp 18 for 30 September

Name: _________________________

Reading Objectives
 Section 6.5 introduces us to the Universal Law of Gravitation. It’s kind of a big deal.
 Equation 6.40 is the take home message. Notice that the denominator has an r2 in it. So any
changes in distance between the two objects are magnified by the squared in the exponent.
 Equations 6.42 -6.45 walk us through why g = 9.8m/s2 is the value we have always used for
the magnitude of the acceleration due to gravity here at the surface of the earth.
 What do you think might happen if the magnitude of the gravitational force between two
objects, as defined by equation 6.40, were exactly equal to mv2/r, the net force required for
an object to travel in uniform circular motion?
Warm Up
Write down the equation for the magnitude of the force of gravity between two objects with masses
m1 and m2, which are a distance r apart from each other.

What is the numerical value of the gravitational constant, G? Be sure to include units.

What happens to the magnitude of the force of gravity if the distance between the two masses is cut
in half?

What happens to the force of gravity if the distance between the two objects is increased by a factor
of 10?

PHYSICS 1111
WarmUp 19 for 02 October

Name: _________________________

Reading Objectives
 Have a look at equations 6.42 – 6.45. This is how one can use the universal law of gravity to
find the value of g that connects with equation 4.7. This is the value of the acceleration due to
gravity at the surface of the earth.
 For this warm up, let’s try to walk through this same procedure and find the acceleration due to
gravity at the surface of the moon. What values will you need to plug know for the moon in
order to do this?
Warm Up
Calculate the value of the acceleration due to gravity on the surface of the moon. Now use this
value to calculate the weight of a person on the surface of the moon who weighs 1000N here on
earth.

PHYSICS 1111
WarmUp 20 for 04 October





Name: _________________________

Section 7.1 gives us the definition of work. The take home message is equation 7.3. Be sure to
carefully read all the text in the box, both above and below equation 7.3.
Example 7.1 is a great example and should help with today’s warm up. Just know that in this warm
up,  = 0, since the force and the displacement point in the same direction.
Section 7.2 introduces us to the concept of kinetic energy. Equations 7.7 – 7.11 show how we move
from work, to kinetic energy. The work energy theorem is crucial to understand.
Section 7.3 introduces us to gravitation potential energy. We are always looking at a change in
potential energy (though the language used often drops the “change in”) and this occurs when work
is done on an object.

Section 7.1
1. A 20N horizontal force pushes an object across a level frictionless surface. The object moves 6m
while the force acts. How much work was done by the force?

Sections 7.2 and 7.3
2. An airplane having mass 10,000kg and moving at 200mph (that’s about 90 m/s) is at an altitude of
15,000m. What are the airplane’s kinetic energy (see equation 7.12) and potential energy (see
equation 7.27)? Include units on your answer.

PHYSICS 1111
Name: _________________________
WarmUp 21 for 07 October
 Section 7.4 walks us through the concept of conservative forces and potential energy (PE). For
a conservative force, the work done by the force only depends on the starting and ending
positions.
 The force of gravity and spring forces are both examples of conservative forces. This means
that we can write down the equation for the change in PE as long as we know the starting and
ending positions. See equation 7.27 for PE gravity and equation 7.42 for PE spring.
 The major take home message that we will be using over and over again this semester is summed
up in Equation 7.48.

1. 1. If you drop a ball from rest at a height of 10 meters, it will have all potential energy to start
with. Let’s assume it has 100 J of gravitational potential energy to start. We know energy is
conserved!
a. How much potential energy will the ball have at the instant it hits the ground? (Don’t get cute.
You know what this is asking. I mean just before we have to consider any collisions with the
ground)

b. How much kinetic energy will the ball have at the instant it hits the ground?

c. How much potential energy will the ball have when it is at a height of 5 meters (that’s halfway!)

d. How much kinetic energy will the ball have when it is at a height of 5 meters (that’s halfway!)

2.

A spring is stretched 20cm. The spring constant is 500N/m. How much energy is stored ?

PHYSICS 1111
Name: _________________________
WarmUp 22 for 09 October
 Section 7.4 walks us through how to use conservation of energy in a system where there is
only kinetic energy and potential energies to consider.
 Equation 7.48 is the result of conservation of energy.
 Jumping to section 7.5, equation 7.58 is our all purpose energy equation (APEE) and the one
we will use over and over and over again for the rest of the semester.
 For purposes of this warm up, assume that Wnc = 0, and we will discuss why in class.
1. Consider the skier on frictionless slopes in the figure below. How fast must the skier be
moving at the top of the 4.0m hill, if she wants to just reach the top of the 5.0 m hill?

PHYSICS 1111
Name: _________________________
WarmUp 23 for 16 October
 Section 7.7 is all about Power. It is not hard, so let’s not make it hard.
 Equation 7.69 is the take home message. Power is the rate at which work is done.

1. A force of 100N pushes a block 5m. The entire effort takes 25s. What is the power output?
Make sure you include units.

PHYSICS 1111
Name: _________________________
WarmUp 24 for 23 October
Reading Objectives
 Section 8.1 introduces us to the concept of linear momentum.
 Equation 8.2 is the definition of linear momentum and will become a very important
concept for us.
 Section 8.2 introduces us to the concept of impulse. The sentence between equations
8.17 and 8.18 is where the definition of impulse is hidden.
 We will use J as the symbol for impulse and we have J = Fnet*t.
 We can then connect the impulse with changes in linear momentum via equation 8.18
 This brings us to the take home message of the chapter: IF THERE IS NO IMPULSE
(J=0) THEN MOMENTUM IS CONSERVED (mvi = mvf).
Warm Up
1. A car having a mass of 20kg moves to the left at 3m/s. What is its momentum? Include units on
your answer.

2. A force of 500N acts for 10ms (that’s milli-seconds). What is the impulse delivered? Include units
on your answer.

PHYSICS 1111
Name: _________________________
WarmUp 25 for 23 October
Reading Objectives
 Section 8.3 walks us through the concept of conservation of momentum. When is
momentum conserved in a system?
 Note that if we have a collision, there are two objects and we have to conserve the total
momentum of the system, which is described in equations 8.28 - 8.31 and highlighted in
Equation 8.32
 If we have a COLLISON, we will ALWAYS be using conservation of MOMENTUM!!!
 In a collision, we will not always be able to keep up with where all the energy has gone, but
we can keep track of all the momentum.

Review the Law of Conservation of Momentum. Use it to determine the momentum of object 2
after the collision shown in the diagram below. Include units on your answer.

PHYSICS 1111
Name: _________________________
WarmUp 26 for 28 October
 Section 8.4 is all about elastic collisions. What is conserved in an elastic collision? What two
things do we know how to keep up with in a perfectly elastic collision.
 Section 8.5 is all about inelastic collisions. If a collision is inelastic, what is no longer
conserved? What is conserved because it is a collision?
 What does a perfectly inelastic collision mean? How does this simplify the final equation?
1. Consider two collisions. The first collision is perfectly elastic and the second is perfectly
inelastic. For which of these two collisions will the total kinetic energy be conserved (that
means Ki = Kf)?

2. If kinetic energy is not conserved in a collision, then where does it go?

PHYSICS 1111
WarmUp 27 for 30 November



Name: _________________________

Section 8.6 takes everything we have learned about collisions and conservation of
momentum and applies it to 2 dimensions.
Our equations now become pix = pfx and piy = pfy. We will of course need to be able to
compute components, so good thing we have had some much practice at that with forces.

This is a review problem. We will work on 2D collisions in class!!
Consider the perfectly inelastic collision below!
Consider the two blocks below. The smaller block catches up to the larger one and sticks to it.
What is the final speed of the two blocks after the collision? Show your work. Guesses will receive
no credit.

a.
b.
c.
d.
e.

vi/2
6vi/5
vi
5vi/6
2vi

PHYSICS 1111
WarmUp 28 for 01 October






Name: _________________________

Section 9.1 takes us through the first condition for equilibrium: Fnet = 0.
Before we can discuss the second condition for equilibrium, we must first define torque.
This is done in section 2 and the take home message is equation 9.3. Be sure that you
understand the definition of
cannot use this equation.
If you prefer to think in components (just like we did when thinking about work) then
equations 9.4 and 9.5 should be really helpful.
Equation 9.6 gives us the second condition for equilibrium. If net torque = 0, then there will
be no rotation.

Warm up
Calculate the torque on the wrench in the figure below if the 25N force is applied to end of the 30
cm long wrench at an angle of 60⁰ from the wrench axis.

PHYSICS 1111
Name: _________________________
WarmUp 29 for 04 November
Reading Objectives
 Example 9.1 in Section 9.2 is a fantastic example of equilibrium. If the see-saw is balanced, then
we know Fnet = 0 and net = 0. Work through this example on your own and try to understand
how the two conditions for equilibrium are used here.
 Now go through Example 9.2 and try to follow the same concepts here as well.
1. Two people are sitting on opposite sides of a see-saw at positions of 3 m from the fulcrum. The
person on the left has a mass of 50 kg and the person on the right has a mass of 80 kg.
a. What is the net torque on the see-saw?

b. Where would a third, 40 kg, person have to sit on the see-saw in order to balance it?

PHYSICS 1111
WarmUp 30 for 06 November




Name: _________________________

Section 9.6 combines some of the details we have been talking about in class, into biological
examples. Have a look through how torques and forces affect our bodies.
Example 9.4 is a really good one and we will do a very similar example in class.
Example 9.5 is another really good one to work through yourself and of course remember to lift
with legs and not your back. Especially if your tall ??

How much torque must the pin exert in the figure below in order to keep the 60.0cm rod from
rotating? Let’s choose the pivot point at the left end of the rod, which also happens to be the center
of the pin. (I would calculate the total torque from the 2.00 kg rod and the 1 kg mass. The pin must
produce the right amount of torque to balance the net torque to 0).

PHYSICS 1111
Name: _________________________
WarmUp 31 for 08 November
Reading Objectives
 We are jumping back to section 6.1 for a quick introduction to angle of rotation and how this is
connected to the radius and arc length. It is important to note that arc length means the same
thing as distance around the perimeter of the circle.
 If you choose your units correctly (this means WE HAVE TO USE RADIANS). Then
equation 6.1 gives us the very simple and powerful relationship between angle of rotation and
arc length.
 Equation 6.6 gives us the definition of angular velocity, . This is just how quickly we are
changing the angle.
 Equation 6.9 now tells us how angular velocity, , and speed around the circle, v, are related.
This makes sense, because if I am moving faster around the outside of the circle, I will also be
covering a larger angle of rotation per unit time.
 Now jumping ahead to section 10.1 we see that Equations 10.1 – 10.3 are review from section
6.1.
 We can now define an angular acceleration, , which is given in Equation 10.4. Our angular
acceleration, a, is related to our tangential acceleration (how quickly our speed around the
outside of the circle is changing), at, as seen in equations 10.13 and 10.14
 We are now ready to put it all together and look at the Warm Up exercise below.
Write out the 4 kinematic equations that we used to describe 1 D linear motion with a constant
acceleration (chapter section 2.5). Now write out the corresponding 4 angular kinematic equations
that relate to the linear kinematic equations. (Remember that everywhere you see an x will be
replaced with a everywhere you see a v will be replaced withand everywhere you see an a will
be replaced with.
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Reading Objectives
 Section 10.2 walks us through the derivations of the rotational kinematic equations. Recall your
last Warm Up and how you already wrote these down.
 The equations are summarized in table 10.2 along with their analogous counterparts from linear
motion.
 The next step is to now use these equations and concepts to talk about torque (Section 10.3),
angular momentum (Section 10.5) and rotational kinetic energy (Section 10.4). This is where the
fun starts!!!
1. A bug is sitting on the rim of a rotating record (back in the old days, we used vinyl discs called
“records” to play music). The record has a radius of 25cm and rotates at 72rpm (that’s revolutions
per minute).
a. What is the angular speed (in rad/s) of the record?

b. What is the tangential speed of the bug (your answer should be in m/s)?

c. What is the angular acceleration if the rotating disc is slowed to a stop in 6 seconds?
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 Section 10.3 introduces us to the rotational equivalent of Newton’s 2nd Law. Fnet = ma
now becomes equation 10.43.
 It is very important to understand the meaning of the moment of inertia, I. This is a
description of how difficult it is to change an object rotation. In the same way that mass, m
is a description of how hard it is to change and objects linear motion.
 Figure 10.12 will be a crucial tool, as it gives us the results for moment of inertia for any of
the rotating objects that we will talk about this semester. Refer to this table and learn how to
use it.
1. What is the moment of inertia about the central axis of a 6kg solid cylinder having a radius of
20cm? Include units on your answer. Refer to Figure 10.12 as needed.

2. What is the angular acceleration that a 2 kg solid sphere of radius 2.5 m experiences if a net torque
of 10 Nm is applied about the central axis of the sphere? (You will need to refer to Figure 10.12 for
the moment of inertia of a solid sphere)
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Reading Objectives
 Section 10.4 introduces us to the concept of rotational kinetic energy.
 Equation 10.60 is the take home message for rotational kinetic energy.
 If you consider a rolling object, it will have two types of kinetic energy. It will have
translational kinetic energy (that’s the 1/2mv2 we already know) and rotational kinetic
energy given by equation 10.60
 Equations 10.82 – 10.84 show you how to incorporate these two forms of kinetic energy
in conservation of energy concepts.
 Example 10.10 is a great one to work through. We will do some similar things in class.
1. A 10 kg hollow sphere with a 5.0 m radius is spinning on an axis which runs through the
center of the sphere with an angular speed of 2500 revolutions per minute (rpm). What is
the value of the rotational kinetic energy of this sphere?

2. What would be the magnitude of the rotational kinetic energy if the sphere were solid, but
still had the same radius, mass and angular speed?
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Reading Objectives
 Section 10.5 walks us through the concept of angular momentum and Equation 10.90
gives us the definition of angular momentum, L.
 If there is no net torque on a system, then angular momentum is conserved and we can
use Equations 10.112 and 10.113
 Example 10.14 is a great one to work through. Notice that the skaters angular momentum
is conserved, but her rotational kinetic energy is not.
A 6kg solid disk having a 20cm radius does a full rotation once every 4.0 seconds.
1. What is the moment of inertia of the disk? Include units on your answer.

2. What is the angular speed of the disk? Include units on your answer.

3. What is the angular momentum of the disk? Include units on your answer. (You might want
to look at 3rd edition page 271 equation 9.20 in your book or 2nd edition page 277 equation
9.21 in your book for the appropriate equation.)
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Reading Objectives
 Chapter 16 introduces us to the concepts of oscillatory motion, which eventually leads to the
concept of waves.
 Section 16.1 reminds us about Hooke’s Law. We discussed this in class and you measured
this in lab. Equation 16.1 is the take home message. Notice that 1). the Force is negative,
which means that the spring pulls in the opposite direction that the spring is stretched and
2). the force increases linearly with the distance stretched. This means that there is a linear
restoring force.
 Equation 16.4 is the familiar potential energy stored in a spring.
 Section 16.2 gives us two very important definitions: period and frequency. Get to know
what these mean and they are easy to apply/use.

1. When a guitar string plays the note “A”, the string vibrates at 440 Hz. What is the period of the
vibration?

2. In the aftermath of an intense earthquake, the earth as a whole “rings” with a period of 54
minutes. What is the frequency (in Hz.) of this oscillation?
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Chapter 16.3 introduces us to Simple Harmonic Motion (SHM) and a simple harmonic oscillator. One
example of this is an object attached to a spring and sliding on a frictionless surface. The object will
oscillate back and forth around the equilibrium position with a constant frequency and therefore period
of oscillation.
Equations 16.15 and 16.16 give us the period and oscillation for the mass attached to a spring on a
frictionless surface. What happens to the period if the mass is increased? What if the spring constant is
increased?
We are then introduced to the connection between simple harmonic motion and waves. Equations
16.20-16.22 show us how to describe x(t), v(t) and a(t) in terms of sine and cosine waves.

1. A 4kg mass is attached to one end of a spring having a spring constant of k = 64N/m and
set to oscillate (the setup is similar to that shown in Figure 16.9). What is the oscillation
frequency and period of the motion? Include units on your answer and use the equations
suggested in bold above.

2. Below is a position vs time (x vs t) graph of an object in simple harmonic motion. (This
problem is borrowed from Randy Knight’s College Physics 2nd Ed.)

a. At what time or times is the object moving to the right at maximum speed?

b. At what time or times is the object moving to the left at maximum speed?

c. At what time or times is the object instantaneously at rest?
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In Section 16.4 we are introduced to another very simple system which it turns out experiences a linear
restoring force and therefore exhibits uniform circular motion. This system is the simple pendulum and
small angles (This just means you can’t pull it back to a huge starting angle if you want to see u.c.m.)
Equation 16.29 is the take home message and it shows us that the period of oscillation only depends on
the length of the pendulum, not the mass.
We have already walked through section 16.5 in class, but don’t forget that energy is conserved in simple
harmonic motion and for the mass on a spring system, we can connect the energy at t = 0 (when it is all
potential) with the energy at t = ¼ T ( when it is all kinetic) and we arrive at equation 16.42. Recall that
in class we used A for the starting displacement at t = 0 and our book uses X.

1. What is the length of a pendulum that has a period of 0.500 seconds?

2. What is the period of a 1.00 meter long pendulum?

3. Consider a spring on a mass system that is started at t = 0, with an initial displacement of A.
Write out the functional forms for position, velocity and acceleration at any time after t=0
(that means write down the answers to x(t) = ? v(t)= ? and a(t) = ? ) that we produced in
class. Recall that these form waves, so you should be using sines and cosines and keep up
with what is your amplitude and what should your sign out front be.

