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<Introduction>
Objectives:
1. To understand the Hooke’s Law by investigating the relationships between

elongation and force

Theory:

W=mg

W: weight (N)

m: mass (kg)

g: gravitational force (9.8m/s?)
Hooke’s Law

F=k-x

F: force [N]

k: spring constant [N/m]

x: elongation [m]

Hypothesis:

The Hooke’s law applies to both series and parallel connections of springs.

<Experiment>
Apparatus:

® Weight

@® Spring

® Finger

® Weight Hanger
® Stand

® Wire

® Clip

® Ruler
Methods:

1. Set up a stand and attach a ruler.



2. Hook a spring to the stand.

3. Hook a weight hanger to the spring so that the finger attached to the hanger is
positioned at 0 on the ruler.

4. Place weights onto the weight hanger. Start from putting lower weights and then
move onto heavier weights.

5. Record how much the spring stretches and the finger moves when changing the
weight. However, do not stretch the spring too much because it could cause the
spring to lose its elasticity.

6. Repeat 3-5 with 4 different springs.

Create a force (F)-elongation (x) graph based on the results.

Experiment 2:
1. Prepare 2 of the D springs and connect them in series to the stand.

2. Do the same things as steps 3-5 and 7 in Exp-1.
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Experiment 3:
3. Prepare 2 of the D springs and create a parallel connection.

4. Do the same things as steps 3-5 and 7 in Exp-1.
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<Results> p

Exp-1: 24323972035 T Sk

(1) Spring A’s spring constant: 2 £20 M

F=k - x /(\

k:Ff-Fi/Xf‘-Xi

k=(20-1.4) x10"'[N]/ (13-0) x 10*[m]=1.430 x 10'[N/m] 14.3N/m
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(2 Spring C’s spring constant:

k:Ff“Fi/Xf“‘Xi

k=(58-15) x 10"'[N]/ (4.5-0) x 10”*[m]=9.555 x 10'[N/m] 95.6N/m

@ Spring Dy’s spring constant:

k:Ff-F.'/Xf-Xg

k=(41.0-1.80) x10'[N] / (13.0-0) x 10?[m]= 3.015 x 10'[N/m] 30.2N/m

(4) Spring D»’s spring constant:

kZFf'Fi/Xf'Xi

k=(40.0-1.50) x10"'[N] / (13.0-0) x 10*[m]=2.961 x 10'[N/m] 29.6N/m

Exp-2:

(D Spring constant of spring D;+D; in series:

k=(21.0-1.50) x10™'[N] / (13.0-0) x 10*[m]= 1.5 x 10'[N/m] 15.0N/m

Exp-3:

(D Spring constant of spring D;+D; in parallel:

k:F[‘-Fj/Xf"Xi

k= (60.0-3.70) x10"'[N] / (9.20-0) x 10%[m] = 6.119 x 10'[N/m] 61.2N/m

Table 1. Spring constants of the 3 experiments

Experiment Spring Spring constant [N/m]

1 A 14.
c 95.6




D, 30.2
D, 296

2 D;+D, in series 15.0

3 D;+D;y in parallel 61.2
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<Discussion> g

The two identical D springs, D+D; had very similar results. A possible reason for

the error is that we could have misread the measurements.

A spring that _Ei_}i not stretch much such as spring C had a steeper slope, meaning

that the spring constant (k) was high.

»  The harder it is to stretch the spring, the higher the spring constant happened
to be

A spring that stretched more compared to other springs such as spring A had a

shallow slope, meaning that the spring constant (k) was low

»  The easier the spring stretches, the lower the spring constant happened to be

As you can see in the F-x graph, the slope of experiment 2 is shallower compared

to D+D; spring in experiment 1. When two identical springs are connected in

series, F is half the quotient of the spring constant (k) and the displacement of the

spring (x), meaning F=kx/2.

When two identical springs are connected in paralle], F is 2 times the quotient of

the spring constant (k) and the displacement of the spring (x), meaning F=2kx.

However, the Hooke’s law did not apply when the weights that were added were

too light and did not stretch the spring at all. But as the weights became heavier

and the spring began to stretch, it followed the Hooke’s law

<Conclusions>

® The Hooke’s Law still applies when springs are connected in series or parallel.

; A e .
The easier the spring stretched, the Ioweltl( spring constant turned out to be.

<(Opinions>

Overall, I enjoyed this experiment. It was interesting to figure out how the Hooke’s Law

applies to springs connected in series and parallel and how they differ. I think there



were few errors this time compared to the previous experiment all of the points were
very close to the line of best fit and there were no outliers. I believe my partner and 1

were able to conduct a successful lab.
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