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Physics 110 Quiz #5, October 25, 2019

Please show all work, thoughts and/or reasoning in order to receive partial credit. The quiz is worth 10
points total.

1 affirm that I have carried out my academic endeavors with full academic honesty.

A M =0.5kg yo-yo has an outer radius ( R ) that is six times

larger than the radius of the axle (7 ) through its center around
which a light string is wrapped. Thatis R =6r. The yo-yo
is released from rest and the center of the axle through the
center of the yo-yo falls through a distance of 1.0m .

a. What is the translational acceleration of the system?
Hint: [ = %MR2 for the yo-yo.
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b. What is the magnitude of the tension force in the string?

F, = Mg—- Ma=0.5kgx(9.82-0.524) = 4.64N



c. What is the angular speed of the yo-yo, in revolutions per second, after the yo-yo has fallen
through a distance of 1.0m from rest? Assume that 7 = 2cm and do this problem using one of

your equations of motion.
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d. Taking the system to be the yo-yo and the rest of the world, determine the rotational speed of the
yo-yo after the yo-yo has fallen a distance of 1.0m by using energy ideas.

AE=0=AK, +AK, +A +AU, =(1 M2 -1 Mv? )+ (410 — L 1w} )+( Mgy, — Mgy
0=1Mv, +1lw; — Mgy,

Mgy, =t M(ro, ) +1(1 MR 0> =L M(r* + B )o®

/ 20y, 2x9.82x1m 1
w/,: zgylz: 5 s 2:508%)( rey :81%
r"+R (0.0Zm) +§(6><0.02m) 2nrad




Physics 110 Formulas

Equations of Motion Uniform Circular Motion Geometry /Algebra
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