Spring Constant Lab

Introduction:  

In this lab you will study the force law for springs known as Hooke’s Law.  According to Newton’s Second Law force is equal to mass multiplied by acceleration.  For a spring hanging from a ring stand with a mass attached:  F = mg where g = acceleration due to gravity

The force can also be expressed in terms of a proportionality constant multiplied by the distance the spring is stretched:  F = kx where x = the distance the spring is stretched

Setting these two equations equal to each other gives kx = mg.  Solving this for k gives:
k = mg/x where k = the spring constant

The spring constant is unique for each spring.  For stiff springs k is large while for flexible springs k is small.  The units of the spring constant are newtons/meter.  This means the spring force constant represents the amount of force required to stretch the spring one meter.  Newtons = kg-m/sec2.  Since the springs with which you will work are small, the measurements you will take will be in grams and centimeters.  Convert these to kilograms and meters when you put them into your data table.

Equipment/Materials:


A.  Ring stand with clamp


B.  A spring


C.  A ruler graduated in centimeters


D.  A set of masses graduated in grams

Procedure:

A.  Assemble the ring stand with clamp

B.  Using the ruler, measure the spring from the first coil to the last coil.  Convert the measurement from centimeters to meters and then record it below.

C.  Attach the spring to the clamp on the ring stand.

D.  Enter zeros for stretch, mass, and force for trial #1.

D.  Using successively larger masses, attach each mass to the spring and measure the length of the spring from the first coil to the last coil.  Subtract the original length from this measurement and record the amount of the spring’s stretch in meters.  Also record the mass used for the trial in kilograms.  Add sufficient mass to stretch the spring a measurable amount.  You may have to use two masses simultaneously.  Do no exceed 1500 grams total mass to avoid exceeding the elasticity limits of the spring.  Complete 12 trials.

E.  Multiply each of the masses by 9.8 m/sec2 and record the result in the Force (newtons) column.





Trial #        Length (m)   Mass (kg)    Force (nwtns)

Original length of the spring:                                m

Results and Analysis:

1. On your calculator enter your data collected in order to create a scatter plot of the data.  Let the x variable be the amount of stretch in meters and the y variable be the force in newtons.  Sketch the graph created below.

2. Using your calculator, fit a Linear Regression model to your scatter plot and find the equation of your model.  Remember the slope-intercept form of a linear equation is y = mx +b.  Write your results below.  Remember, in your model the force exerted by your spring in newtons is equal to y, and x represents the amount of stretch of the spring.  The slope, m, is the spring constant, k, with units of newtons/meter.
3. What is the spring constant for your spring?  Include units.
4. What is the y intercept for your model?  What should the y intercept be?

