	PHYSICS  LAB
Hooke’s Law - Computer Simulation
Instructor’s Notes
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The Hooke’s Law Lab is a software simulation where students can study the relationship between the mass on and stretch of a spring.   
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OBJECTIVES

Understand some basic properties of materials.

Run an experiment to find the relationship between
the force on and the stretch of a spring.

Make a graph of the lab data and, using graphical
analysis, find the equation that is known as
Hooke's Law.
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Students measure the mass placed on and the stretch of a spring. From this data they develop the equation called Hooke's Law and the spring constant k. The spring constant used in the lab is randomly generated. The Hooke’s Law Lab can be run from the computer without giving out a lab handout.   Students can print out the data table after typing in the data on the computer. They can also experiment on how a spring bouncing up and down changes as the value of the spring constant changes.  These screens are shown below. 
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DATA TABLE

Mass
==} g

Force
F(N)

Stretch
* (cm)

Stretch
*(m)

100

1.9403
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THE SPRING CONSTANT

CONTROLS At this point, you should have arrived
at an equation F = (slope)(x). This s
close to the final version of the well
known Hooke's Law.

Notice that the units for the slope
are Nim. The slope tells you a lot
about the spring - how many newtons
of force you need to pull to stretch
the spring 1 m. This slope is called

Start the spring constant and is given the
— symbol k. Hooke’s Law would then
be F = k.

Use the controls on the left to run the
simulated object bouncing on a spring
oon the right. Run at several different
values of the spring constant (k) and
note the differences. Then click on
the Next button to check your ideas.

=

£







There are a number of tutorial screens discussing elastic versus plastic materials, a review of finding the slope, how to derive and equation from a graph, the meaning of the spring constant, what a restoring force is, and a brief history of Hooke.   Following are a few sample screens.
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FINDING THE EQUATION

What we want to do now is to turn your -
tversus d

graph of force versus stretch into an
equation. While the graph is useful, an
equation will contain the same information
in a much more compact and portable form.

<o Distance,d (m) <>

One method of turning a graph into an
equation is called graphical analysis.
Assuming that your graph is linear, which it
should be, parts of the graph are substitued
into the general slope-intercept equation of
a straight

An example of this method is shown on the
right. Use the same method to find the
equation for your linear graph of force
versus stretch.

Note that m=slope, b=y-intercept, y and x »y=mx+hb

are always symbols with no units, while m

and b are always numbers with units. You o

‘can practice finding an equation by clicking d=(0.5—)t+0.9m
sec

on the Practice button. \
Main Quit Practice Final Equation
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THE RESTORING FORCE

Click on the Start button to the left and

watch the object on the spring bounce up
CONTROLS and down. Note that the object wi
oscillate around a point half way between
the highest and lowest points of its
movement. This is called the equilibrium_

point. At this point the weight of the object
& pulling down just balances the force of the
spring pulling up.
et Now click on the Show Arrow button. This

arrow represents the total force acting on
Hide Arrow the object that is bouncing up and down.
What do you notice about the direction of
this total force?

The total force is always directed towards
the equilibrium point. This makes the
object keep repeating its motion around

= this point. Therefore, this total force is
known as the restoring force.
Quit To make Hooke's law mathematically

correct, we must make the force always be
opposite to the stretch. The final equation
then becomes:

F=-kx







A sample answer key for the lab is provided.

Finally, the software includes a 10 question quiz for review. 
INSTALLATION

All of the files are provided in a Zip file.  A list is given below:

Software: HookesLab.exe

Requirements: PC and Windows XP or later

This file: InstructorsNotes.doc and PDF

Lab Handout: HookesLab.doc and PDF

Lab Key: HookeLabKey.doc and PDF

TERMS OF USE

Copyright 2003 Multimedia Science.  All rights reserved.
Purchaser may install software on one computer at school, one computer at home, and 10 or less in their classroom for use by purchaser and their students only. By buying a second license, purchaser may install software on one computer at home, one computer at school, and all computers in their classroom for use by purchaser and their students only. For computer lab installation or school site licenses, please contact Multimedia Science at mmscience@comcast.net
MULTIMEDIA SCIENCE LINKS

More Multimedia Science Materials On Teachers Pay Teachers

https://www.teacherspayteachers.com/Store/Multimedia-Science
Blogs: Science Technology, Educational Technology, Teachers Tools
http://darngoodsolutions.com/blogA/post-2/
Pinterest: Educational Science, Educational Physics, Educational Chemistry,     Educational Technology, Using Games In Education
https://www.pinterest.com/hughes6497/
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