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Hooke's Law 2
In the lab we did using springs, we measured the length that a spring needed to be
stretched to in order to exert various amounts of force. Then, we plotted these
(length, force) points on a graph, and tried to find an equation relating the two.

As it turns out, the equation was linear, which makes things easy for us. In one sample run, I found that the
spring, unstretched, had a length of 2.5 cm, and that it had to be stretched to 14.5 cm before it would exert a
force of 5 N. I can find the slope between these points: the run is 14.5 cm - 2.5 cm = 12 cm, and the rise is 5
N - 0 N = 5 N (the unstretched spring exerts no force, 0 N). So, m = 12 / 5 = 2.4. 

I then plug this slope and the unstretched point into the point-slope format: y - 0 = 2.4(x - 2.5). In other
words, Force = 2.4(Distance stretched). The slope here, 2.4 N / cm, is just the spring constant, k. It says how
many Newtons of force the spring exerts per centimeter of stretch. The one thing that I need to do to make it
into a k for Hooke's Law is to convert it into N / m:

Using this k and Hooke's Law, F = kx, I could determine, for example, that the force when the spring is
stretched to half a meter is 120 N (F = (240)(.5) = 120 N), or that a force of 60 N would stretch the spring
by .25 m (60 = (240)x => .25 = x).

. 1 I have measured that a slinky has an unstretched length of .1 m, and that it has to be stretched to a
length of 4.1 m before it is exterting a force of 10 N.

a) What is the amount of stretch?

b) What is the k?

. 2 A spring that is 8 cm long exerts a force of 20 N when stretched to just 13 cm in length.

a) What is the spring constant in N / cm?

b) Use factor-label to convert this into N / m, showing your work.

c) How much force would it take to stretch this spring to a length of 20 cm?



. 3 A car is held up by the four springs cushioning its tires. Each spring has a k of 50,000 N / m. The
front two springs are each compressed by .09 m, and the back two by .06 m.

a) How much force is each of the front springs exerting?

b) How much force is each of the back springs exerting?

c) What is the weight of the car (in N)?

d) What is the mass of the car (in kg)? (Fg = mg)

. 4 I have a spring which, when it is stretched to be 4 m long, exerts a force of 300 N. When it is 2 m
long, it exerts a force of just 100 N. What are the spring constant and unstretched length of the
spring?

. 5 Challenge Problem: We have discovered that two
springs hooked end to end (in "series," as we would
say for circuits) are only half as strong, k half as much,
as each spring alone. Two springs in "parallel" have a
strength equal to the sum of their two k's. This might
lead you to hypothesize a system similar to Thevenin
equivalents (or perhaps, exactly opposite to Thevenin
equivalents) for finding the strenght of some network
of springs.

Explain how this method works, and show that this network of springs has a k of 4 N / m.


