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Abstract

This module is to be used as a template for worked examples. It uses examples from the Physics
module it is based on, and adds some information on the ecacy of worked examples in teaching and
learning.
1 Worked Example Background Information
What is a worked example?

Worked examples are problems that are solved using a step-by-step approach, with teaching or explanatory
information for each step.
Research on Worked Examples

In 1985, Sweller and Cooper [1] experimented with presenting worked examples to students learning algebra.
They presented two groups of students with a single worked example. Then in one group, they presented
several more similar worked examples, and in the second group they asked those students to solve those
additional problems. Finally, they tested both groups. They found that the students who saw the extra
worked examples, rather than trying to solve the extra problems, did better on the nal test.
If possible, combining pictures with words is helpful. So is audio with text, video with audio, etc.
The multiple channels enhance learning. Subsequent research discovered that worked examples are best for
novice learners of a topic. Once the topic has been absorbed, solving actual problems may be more eective.
Regardless, worked examples are an age old technique for teaching, found in most textbooks, and most
classrooms.
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2 Model Worked Examples from High School Physics
These worked examples were taken from another module published in Connexions by the Free High School
Science Textbooks project, "Work, Energy, and Power - Grade 12" 1 . At the top of this module, you will
see the original module listed under "This module based on ...". The FHSST books have lots of worked
examples.
The format of the examples has been reworked to use the "stepwise" list type in CNXML. Feel free to
borrow from the XML in these examples to create new worked examples in other modules. To see the source
for the examples, you would append /source to the URL you are using to view this module, and then search
for the work "exercise".
Exercise 1: Calculating Work Done I

(Solution on p. 3.)

Exercise 2: Calculating Work Done II

(Solution on p. 3.)

Exercise 3: Calculating Work Done III

(Solution on p. 3.)

If you push a box 20 m forward by applying a force of 15 N in the forward direction, what is the
work you have done on the box?
What is the work done by you on a car, if you try to push the car up a hill by applying a force of
40 N directed up the slope, but it slides downhill 30 cm?
Calculate the work done on a box, if it is pulled 5 m along the ground by applying a force of
F =10 N at an angle of 60◦ to the horizontal.

Figure 1

1
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Solutions to Exercises in this Module
Solution to Exercise (p. 2)

• The force applied is F =15 N.
• The distance moved is s =20 m.
• The applied force and distance moved are in the same direction. Therefore, Fk =15 N.
These quantities are all in the correct units, so no unit conversions are required.
Step 2. • We are asked to nd the work done on the box. We know from the denition that work done is
W = Fk s
Step 3.
W =
Fk s
Step 1.

=

(15 N ) (20 m)

=

300 J

(1)

Remember that the answer must be positive as the applied force and the motion are in the same direction
(forwards). In this case, you (the pusher) lose energy, while the box gains energy.
Solution to Exercise (p. 2)
Steps for solving this problem

Step 1.

• The force applied is F =40 N
• The distance moved is s =30 cm. This is expressed in the wrong units so we must convert to the
proper S.I. units (meters):
100 cm

=

1 cm

=

∴ 30 × 1 cm

=

1m
1
100

30 ×

m

1
100

=

30
100

=

0, 3 m

m

(2)

m

• The applied force and distance moved are in opposite directions. Therefore, if we take s =0.3 m,
then Fk =-40 N.
Step 2. • We are asked to nd the work done on the car by you. We know that work done is W = Fk s
Step 3. Again we have the applied force and the distance moved so we can proceed with calculating the work
done:
W

=

Fk s

=

(−40 N ) (0.3 m)

=

−12J

(3)

Note that the answer must be negative as the applied force and the motion are in opposite directions. In
this case the car does work on the person trying to push.
Solution to Exercise (p. 2)

• The force applied is F =10 N
• The distance moved is s =5 m along the ground
• The angle between the applied force and the motion is 60◦
These quantities are in the correct units so we do not need to perform any unit conversions.
Step 2. • We are asked to nd the work done on the box.

Step 1.
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Step 3. Since the force and the motion are not in the same direction, we must rst calculate the component of
the force in the direction of the motion.

Figure 2

From the force diagram we see that the component of the applied force parallel to the ground is

F||

=

F · cos (60◦ )

=

10 N · cos (60◦ )

=

5N

(4)

Step 4. Now we can calculate the work done on the box:

W

=

Fk s

=

(5 N ) (5 m)

=

25 J

Note that the answer is positive as the component of the force

(5)

Fk is in the same direction as the motion.
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