Name: () AP Physics 1: 2018 AP Physics 1: 2018

(c) In another experiment, the disk again has an initial positive angular velocity @, at time # = 0. At

time ¢ = %tl , the student starts dripping oil on the contact surface between the axle and the disk to reduce

the friction. As time passes, more and more oil reaches that contact surface, reducing the friction even
further.

3. (12 points, suggested time 25 minutes) i. On the grid at left below, sketch a graph that could represent the disk’s angular velocity as a

The disk shown above spins about the axle at its center. A student’s experiments reveal that, while the disk is function of time from t = 0 to ¢ = t;, which is the time at which the disk came to rest in part (a).

spinning, friction between the axle and the disk exerts a constant torque on the disk. . . . . . . .
ii. On the grid at right below, sketch the disk’s angular acceleration as a function of time
(a) Attime ¢ = 0 the disk has an initial counterclockwise (positive) angular velocity @,. The disk later comes fromt=0to t =1,

to rest at time ¢ = ¢,.

i. On the grid at left below, sketch a graph that could represent the disk’s angular velocity as a function
of time # from ¢ = O until the disk comes to rest at time ¢ = ¢,.

ii. On the grid at right below, sketch the disk’s angular acceleration as a function of time 7 from 7 = 0
until the disk comes to rest at time ¢ = ;.
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< é (d) The student is trying to mathematically model the magnitude 7 of the torque exerted by the axle on the disk
L . 1 . . .
when the oil is present at times ¢ > Ell. The student writes down the following two equations, each of
ol which includes a positive constant (C, or C,) with appropriate units.
—0p |
0 i 1 1
(1) T:Cl(t—ztl) (for t>§t1)
(b) The magnitude of the frictional torque exerted on the disk is 7. Derive an equation for the rotational c
inertia / of the disk in terms of 7, @, t;, and physical constants, as appropriate. 2) T= (721 (fort > %tl)
t+
2 1)

Which equation better mathematically models this experiment?
Equation (1) Equation (2)

Briefly explain why the equation you selected is plausible and why the other equation is not plausible.




