Problem 5: Analysis Experiment 06 Post

a) Enter the values from your experiment into the table below.

aup (M/s”) adown (M/S°) U(hy) (mJ) U(h,) (mJ)

Use these numbers, along with M = 0.75 kg, to calculate the friction force on the cart. Compare it
with the value you obtained from the potential energy difference between the turning points hy
and hs.

b) Explain briefly in words why it makes sense to fit the function A sin[2x(x-C)/T] to the force
peaks when the cart bounces off the spring on the force sensor.

c) Enter the results of your fit to the second bounce into this table:

A (N) k (N/m) A’12k (mJ)

and use them to find the force constant of the spring. Compute the potential energy stored in the
compressed spring, A%/2k, and compare it with the average of U(h;) and U(h,) from the table
above.
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a) Enter the values from your experiment into the table below.

Quantity: yp (m,5%) Ryown (/57 i) (md) | Ees) (md)

My value: | 0390 £ 0.008m/s | 0.330 + 0.005m /s* G1.9mJ 51.8mJ

Answer: any sensible numbers are fine.

Use these numbers, along with A = 0.75keg, to calculate the friction force on the cart.
Compare 1t with the value vou obtained from the potential energy difference hetween the
turning points a; and rs.

Answer: from the free body diagrams. it is clear that Fricien = Miguw — Gdown /2 =
22 5mM. Between x; and zo cart travelled 0.45m, and U{z;) — U{z:) = 10.1mJ. Thus
Fiiction = 10.1/0.45 = 22.4mMN.

b} Explain briefly in words why it makes sense to fit the function Asin[2ri{z — C')/T)] to the
force peaks when the cart bounces off the spring on the force sensor.

Answer: anvthing that captures the idea that it is £ of a harmonic oscillator 1s OK,

¢} Enter the results of your fit to the second bounce into this table

Cluantity: A(N) T (s} E(N/m) | A%/2k (mJ)

My walues: | 1683+ 012N | 0.130 £ 0.001 =

and nse them to find the force constant of the spring,

Answer: w = 2n/T = Vk/m, thus k = dx"m/T* = 1750N.

Compute the potential energy stored in the compressed spring, A%/2k, and compare it with
the average of [7{x ) and I7{x2) from the table above,

Answer: U = tha? = A*/2k = 66.8mJ, while [[7(z;) and U(x,)]/2 = 59.8mJ. Should
be closer, but that's what I got.
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