L
3. A'sofa of mass m is pulled across a rough horizontal surface a | a)p"j(' /
gonslant speed by a force of magnitude F, which acts at an angle of 8 10 j’ozwm
the .Ongoqlgl..as shown. Derive a symbolic expression for the coefTicient | i
MK—Of Kinetic friction between the sofa and the surface in terms of the given - —

variables and fundamental constants. >—p o o—>)
ZEnSK:O rdq E‘En.s.y =0 |

a. Sort the cards Qs =0 anrd qu =0 Ay =0
b. Draw a motion diagram. Draw a force diagram and complete the organizer symbolically. | \3
F |by  on F, F ?)
E‘L Earvh on Sofa_ | F., =0 Fay = —Msa, 2 11 F
__2 Surfaca on .S(f& I'),( =0 ’lﬁ =+4+Dn e (———%ﬁ' F&-“?x
7 “
_f A% Sefa_ F; = 4 FcosO @ = 4 Fg,’ne
‘EIL SU/(FAU &N SO& [KX ‘.':~— [K: -/u&n rk\g— =0 L
¢. Represent mathematically and derive the symbolic expression. Fq |
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d. Calculate the coefTicient of kinetic friction if the sofa weighs 300 Ibs (1334 N). and the force -

1Is26t' N at an angle of 38°. -
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e. Suppose the magnitude of the force I 1s increased, but the angle €, mass, and surfaces remain
the same. Once you have made your decisions, come explain your reasoning to me.
e Does this cause the normal force to increase, decrease, or stay the same?
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e Does this chagge cause the kinetic [riction force to increase, decrease, or stay the same?
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e Does this change cause the sofa’s motion (o be constant velocity or constant acceleration?

Corstact accelecatm (B #0)

Questions 1-4 are adapted from College Board, AP Physics C




