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Chapter 7: Work & Kinetic Energy

Background/Summary:

This chapter is about force applied to an object as it is displaced (moves a certain distance
with direction). It explores when that force is varying, when that force is applied by an ideal
spring, and the time rate at which that force is applied.

Vocabulary:

Work: a scalar quantity. Energy is the ability to do work & work is the transfer of energy
Equilibrium position: in the context of a spring, the position at which the attached mass
experiences no net force from the spring

o Power: the time rate at which work is done

Major Topics (Including _ & When to Use):
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If work is scalar, how can it have signs? The signs don’t indicate direction. Rather, if
work is negative, it is work that is done to make the object NOT move (force is decreasing the
energy of the object). Vice versa, positive work is done to help the object move (force is
increasing the energy of the object).
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Problems in Order of Difficulty (Easy, Medium, Hard):

55. A constant 10-N horizontal force is applied to a 20-kg cart at rest

on a level floor. If friction is negligible, what is the speed of the cart
when it has been pushed 8.0 m?
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71. (a) What is the average useful power output of a person who does
6.00 x 10° J of useful work in 8.00 h? (b) Working at this rate, how
long will it take this person to lift 2000 kg of bricks 1.50 m to a

platform? (Work done to lift his body can be omitted because it is
not considered useful output here.)
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41. Engineers desire to model the magnitude of the elastic force of a
bungee cord using the equation

F(x)=a[x+9m — (2m )2]

9m X+9 m

where x is the stretch of the cord along its length and a is a
constant. If it takes 22.0 kJ of work to stretch the cord by 16.7 m,
determine the value of the constant a.
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