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Physics

Chapter 5

Work/KE Refresher Problems
Section 1: True or False:  Work
a. __________Work is a form of energy.
b. __________A Watt is the standard metric unit of work.
c. __________Units of work would be equivalent to a Newton times a meter.
d. __________A kg•m2/s2 would be a unit of work.
e. __________Work is a time-based quantity; it is dependent upon how fast a force displaces an object.
f. __________Superman applies a force on a truck to prevent it from moving down a hill. This is an example of work being done.
g. __________An upward force is applied to a bucket as it is carried 20 m across the yard. This is an example of work being done.
h. __________A force is applied by a chain to a roller coaster car to carry it up the hill of the first drop of the Shockwave ride. This is an example of work being done.
i. __________The force of friction acts upon a softball player as she makes a headfirst dive into third base. This is an example of work being done.
j. __________An eraser is tied to a string; a person holds the string and applies a tension force as the eraser is moved in a circle at constant speed. This is an example of work being done.
k. __________A force acts upon an object to push the object along a surface at constant speed. By itself, this force must NOT be doing any work upon the object.
l. __________A force acts upon an object at a 90-degree angle to the direction that it is moving. This force is doing negative work upon the object.
m. __________An individual force does NOT do positive work upon an object if the object is moving at constant speed.
n. __________An object is moving to the right. A force acts leftward upon it. This force is doing negative work.
o. __________A non-conservative force is doing work on an object; it is the only force doing work. Therefore, the object will either gain or lose mechanical energy
Section 2:  Work Situations: 
Consider the following physical situations. Identify whether the indicated force (in boldface type) does positive work, negative work or no work.
	a. Positive Work
	b. Negative Work
	c. No Work


 
	Description of Physical Situation
	 

+, -, or no Work

	a. A cable is attached to a bucket and the force of tension is used to pull the bucket out of a well.
	_______________

	b. Rusty Nales uses a hammer to exert an applied force upon a stubborn nail to drive it into the wall.
	_______________

	c. Near the end of the Shockwave ride, a braking system exerts an applied force upon the coaster car to bring it to a stop.
	_______________

	d. The force of friction acts upon a baseball player as he slides into third base.
	_______________

	e. A busy spider hangs motionless from a silk thread, supported by the tension in the thread.
	_______________

	f. In baseball, the catcher exerts an abrupt applied force upon the ball to stop it in the catcher's mitt.
	_______________

	g. In a physics lab, an applied force is exerted parallel to a plane inclined at 30-degrees in order to displace a cart up the incline.
	_______________

	h. A pendulum bob swings from its highest position to its lowest position under the influence of the force of gravity.
	_______________


Section 3:  True or False:  Kinetic Energy

a. __________Kinetic energy is the form of mechanical energy which depends upon the position of an object.
b. __________If an object is at rest, then it does not have any kinetic energy.
c. __________If an object is on the ground, then it does not have any kinetic energy.
d. __________The kinetic energy of an object is dependent upon the weight and the speed of an object.
e. __________Faster moving objects always have a greater kinetic energy.
f. __________More massive objects always have a greater kinetic energy.
g. __________Kinetic energy is a scalar quantity.
h. __________An object has a kinetic energy of 40 J. If its mass were twice as much, then its kinetic energy would be 80 J.
i. __________An object has a kinetic energy of 40 J. If its speed were twice as much, then its kinetic energy would be 80 J.
j. __________Object A has a mass of 1 kg and a speed of 2 m/s. Object B has a mass of 2 kg and a speed of 1 m/s. Objects A and B have the same kinetic energy.
k. __________An object can never have a negative kinetic energy.
l. __________A falling object always gains kinetic energy as it falls.
m. __________A 1-kg object is accelerated from rest to a speed of 2.0 m/s. This object gains 4.0 Joules of kinetic energy.
n. __________If work is done on an object by a non-conservative force, then the object will either gain or lose kinetic energy.
Section 4:  Discovery Statements about Potential Energy.  Use your textbook and your note sheet to help you with these true or false statements.

a. __________Moving objects cannot have potential energy.
b. __________Potential energy is the energy stored in an object due to its position.
c. __________Both gravitational and elastic potential energy are dependent upon the mass of an object.
d. __________The gravitational potential energy of an object is dependent upon the mass of the object.
e. __________If the mass of an elevated object is doubled, then its gravitational potential energy will be doubled as well.
f. __________Gravitational potential energy is lost as objects free-fall to the ground.
g. __________The higher that an object is, the more potential energy which it will have.
h. __________The unit of measurement for potential energy is the Joule.
i. __________A 1-kg mass at a height of 1 meter has a potential energy of 1 Joule.
j. __________A 1-kg object falls from a height of 10 m to a height of 6 m. The final potential energy of the object is approximately 40 J.
k. __________If work is done on an object by a non-conservative force, then the object will either gain or lose potential energy.
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Answer Key

Section 1
a. TRUE - Work is a form of energy, and in fact it has units of energy.
b. FALSE - Watt is the standard metric unit of power; Joule is the standard metric unit of energy.
c. TRUE - A N•m is equal to a Joule.
d. TRUE - A kg•m2/s2 is a mass unit times a speed squared unit, making it a kinetic energy unit and equivalent to a Joule.
e. FALSE - Work is not dependent on how rapidly the force displaces an object; power is time-based and calculated by force multiplied by speed.
f. FALSE - Since Superman does not cause a displacement, no work is done; he is merely holding the car to prevent its descent down the hill.
g. FALSE - The upward force does not cause the horizontal displacement so this is a NON-example of work.
h. TRUE - There is a component of force in the direction of displacement and so this is an example of work.
i. TRUE - There is a force and a displacement; the force acts in the opposite direction as the displacement and so this force does negative work.
j. FALSE - For uniform circular motion, the force acts perpendicular to the direction of the motion and so the force never does any work upon the object.
k. TRUE - This is clearly work - a force is causing an object to be displaced.
l. FALSE - If a force acts at a 90-degree angle to the direction of motion, then the force does not do any work at all. Negative work is done when there is a component of force opposite the direction of motion.
m. FALSE - There are many instances in which an individual force does positive work and yet the object maintains a constant speed. Consider a force applied to lift an object at constant speed. The force does positive work. Consider a car moving at constant speed along a level surface. The force of the road on the tires does positive work while air resistance does and equal amount of negative work.
n. TRUE - A force which acts in a direction opposite the motion of an object will do negative work.
o. TRUE - When non-conservative forces do work upon an object, the object will either gain or lose mechanical energy. Mechanical energy is conserved (neither gained nor lost) only when conservative forces do work upon objects.

Section 2:
a. The force is upwards and the displacement is upwards. When the force and the displacement act in the same direction, positive work is done.
b. The force is horizontal and the displacement is horizontal. When the force and the displacement act in the same direction, positive work is done. (It is true that the wall is doing negative work upon the nail but this statement is about the hammer's force on the nail.)
c. The force is backwards and the displacement is forwards. When the force and the displacement act in the opposite direction, negative work is done.
d. The force is backwards and the displacement is forwards. When the force and the displacement act in the opposite direction, negative work is done.
e. If the force does not cause the object to be displaced (the object hangs motionless), then no work is done.
f. The force is backwards and the displacement is forwards. When the force and the displacement act in the opposite direction, negative work is done.
g. The force is upwards and parallel to the incline and the displacement is in the same direction parallel to the incline. When the force and the displacement act in the same direction, positive work is done.
h. As the bob swings downwards from its highest position, the motion is downwards (and rightwards); the force is also downwards and as such there is a component of force in the direction of motion. When the force and the displacement act in the same direction, positive work is done. (Note that if the bob was swinging upwards from its lowest position to its highest position, then gravity would be doing negative work.)
Section 3:

 a. FALSE - Kinetic energy depends upon the speed of the object; potential energy depends upon the position of the object.
b. TRUE - Kinetic energy depends upon speed. If there is no speed (the object is at rest), then there is no kinetic energy.
c. FALSE - If an object is on the ground, then it does not have potential energy (relative to the ground).
d. FALSE (sort of) - Kinetic energy depends upon mass and speed. Two objects of the same mass could have different weights if in a different gravitational field; so it is not appropriate to say that kinetic energy depends upon weight.
e. FALSE - Faster moving objects would have more kinetic energy than other objects of the same mass. However, another object could have less speed and make up for this lack of speed in terms of a greater mass.
f. FALSE - More massive objects would have more kinetic energy than other objects with the same speed. However, another object could have less mass and make up for this lack of mass in terms of a greater speed.
g. TRUE - Kinetic energy does not have a direction associated with it; it is a scalar quantity.
h. TRUE - Kinetic energy is directly related to the mass of an object.
i. FALSE - Kinetic energy is directly related to the square of the speed of an object. So a doubling of the speed would result in a quadrupling of the kinetic energy - the new KE would be 160 J.
j. FALSE - When it comes to kinetic energy, speed is doubly important (recall v2). So in this case, object A would have more kinetic energy. Doing the calculation yields 2 J for object A and 1 J for object B.
k. TRUE - Kinetic energy is determined by the equation 0.5•m•v2. the quantity m is always positive. And even if v is negative, v2 will always be positive. Therefore, kinetic energy can never be a negative value.
l. FALSE - If an object is falling at a constant velocity (i.e., the air resistance force equals the downward force of gravity), then there is not an increase in kinetic energy. It is true however that free-falling objects always increase their kinetic energy as they fall.
m. FALSE - The kinetic energy increases from 0 J to 2 J (0.5•1•22); that's an increase by 2 J.
n. FALSE - Such an object will definitely gain or lose mechanical energy but not necessarily kinetic energy.
Section 4:

a. FALSE - Potential energy has nothing to do with speed; an object could be moving at an elevated position. It is this elevation above zero level which gives an object potential energy.
b. TRUE - This is the definition of potential energy.
c. FALSE - Gravitational potential energy is dependent upon the mass of the object (PEgrav = m•g•h) but elastic potential energy is dependent upon the spring constant and the compression or stretch length of the spring (PEelastic = 0.5•k•x2).
d. TRUE - The equation states that PEgrav = m•g•h; PE is dependent upon mass.
e. TRUE - The equation states that PEgrav = m•g•h; if the h is doubled, then the PE will be doubled as well.
f. TRUE - As objects free-fall, the height (h) decreases; subsequently, the PE decreases.
g. TRUE - The equation states that PEgrav = m•g•h; PE is directly related to height.
h. TRUE - The Joule (abbrev. J) is the standard metric unit of energy - all forms of energy.
i. FALSE - The final potential energy is calculated as PE = m•g•h = (1 kg)•(~10 m/s/s)•(1 m) = ~10 J.
j. FALSE - The final potential energy is calculated as PE = m•g•h = (1 kg)•(~10 m/s/s)•(6 m) = ~60 J; the loss in potential energy during this 4-m fall is -40 J.
k. FALSE - The object will either gain or lose mechanical energy, but not necessarily potential energy.
