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4 points
For writing a correct trigonometric equation for velocity as a function of time, including
the negative sign
(t) =~y sin(af) = —v,,, sin(271/T)

Forusing @ = 22f or @ = 20 solve for @

T

For using the correct period of 0.70 s from the graph
2

0= G755 = 00 rad/s

For using the correct value of the maximum speed from the graph (acceptable range of
values for v, : 0.15 m/s to 0.17 m/s)

(1) = (~0.16)sin(9.0r)
Note: One point is deducted if incorrect phase shift ¢ is used. Full credit is awarded for

a correct answer with no work shown. Students are also given credit if the value of k
from part (c) is used to calculate @ using @ = K .

2 points

Take the integral of the velocity determined in part (a)

x(r) = Ju(x)dr = jH).ls m/s)sin((9.0 rad/s)r)dt

For a correct trigonometric expression consistent with integrating the answer from
part (a)

For acorrect X,,,, consistent with the integrating the answer from part (a)

Tax = (0.16 m/5)/(9.0 rad/s) = 0.018 m
(1) = (0.018)cos(9.01)

1 point

1 point

1 point

1 point

1 point

1 point
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continued
Alternate solution Alternate points
For solving for a maximum displacement consistent with the answer from part (a) 1 point

Umax = Xnax®

Vg _ (016 m)5)

Fmax =747 = 0.0 radfs)
Xy = 0018 m
For acorrect trigonometric expression consistent with the answer from part (a) 1 point

x(1) = (0.018)cos(9.01)

Note: Full credit is awarded for a correct answer with no work shown. One earned point
deducted for incorrect initial conditions (c.g., subtracting a constant from the
cosine function).

2 points

For a correct relationship between the period and the spring constant 1 point

:
"

For substituting correct values from previous parts into a correct expression 1 point
2
1o dr'm _ (477)(030 ke)
T’ (0705
k=24 N/m

Alternate solution #1 Alternate points

For acorrect expression relating angular frequency and the spring constant 1 point
w=JE

m
For substituting correct values from previous parts into a correct expression 1 point
k= mo’ = (0.30 kg)(9.0 rad/s)*
k=24 N/m
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continued
Altemare solution #2

For a corectstatement of the conservaton of energy, applid o the pasiton of
macimm displacement and th equilbrium positon

Lz Lo

7 = 3

For substinting correct values from previous parts ino a correct expression
oM _ 030kg)(016 miy
=N 0018 m?

k=24 N/m
5 £
e

mg g

4 points.

Toward the equilibrium position  Away from the equilibrium position

For drawing and labeling Fy, and mg correctly on both diagrams
On diagram of the block moving toward the equilibrium position:
For a correctly drawn and labeled spring force o the right
For a correctly drawn and labeled friction force to the left
On diagram of the block moving away from the equilibrium position:
For a correctly drawn and labeled spring force and friction force to the right
Notes
+ Length of vectors is not considered, only direction.
« There is a1-point maximum deduction for any vectors not touching (or at least

almost touching) the dot or for any extraneous forces.Vectors can be drawn
from the dot outward OR toward the dot, pointing inward and touching the dot.

Alernate points
1 point

1 point

1 point

1 point
1 point

1 point
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1 point

Fora graph passing through equilibrium at 0.35 s intervals
Fora graph displaying damped oscillations.

1 point

1 point

Fora graph that sars at zero with an increasing posiive velocity




