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04 - _friction in 1-Limension

Direction of motion
or attempted motion

PHET Physics Simulation

Q1: From the simulation, what did you learn about friction?
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Static and  Yinetic _Lriction M

Static Friction — The friction between two or more solid objects that are not moving relative to each
other. The static friction must be overcome by an applied force before an object can move.
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Kinetic Friction — The friction that occurs whea two objects are moving relative to each other and rub
together.
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When a force is abplied to an object, the force must first exceed the maximum possibfé = @
frictional force. If it does, the object starts to slide, and kinetic friction takes over. Q’t\ﬁ C
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The Coefficient of Static Friction is always larger or equal to the Cogfficient of Kinetic Friction.
¥ 1able 3.4 Appraximate Coefficients of Friction for Some Materials
Surfaces B . . u . Material Coefficient of Coefficient of
(static) ||(kinetic) Static Friction g, Kinetic Friction gy
Steelonsteel | 074 | 057 | Copper on copper 16 10
; Steel on dry steel 0.41 638
Glass onglass | 094 || 040 |
Sieed on greased steel .15 049
Metal on Metal 0.15 0.06 Dry ozk on diy oak 15 03
(lubricated) Rubber tire on dry asphalt 12 08
ce on ice “ 0.10 “ .03 i Bubber tire on wet asphalt 056 05
Pubber ti at 1.0 87
eflonon Teflon || 0.04 | 004 | utlber e on dy eonerete
Rubber live on wet concele 0.7 9.5
ire on concrete ” 1.00 ” 0.80 l Rubbier tire on ice D.006 0.005
Tire on wet road H 0.60 “ 0.40 I Curfing stone on ice 0.003 0.002
Tire on snow ” 0.30 “ 0.20 1 Teflon™ on Teflon™ .04 0.04
Waxed hickory skis on dry snow .06 0.04
Waxed hickory tkis on wel snow 020 0.1
Synayvial fleid on joint [ 901
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Unit2 - Dynamics

-

Frw=ma F=m§ Fue=R+B+F+- F_ <pFy F,_ =§;ky

Q2: A glass object of mass 5kg has a force of 50N applied to it. If the object rests on a glass
surface, will the object move? If it does, how quickly will it accelerate?
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Unit2 — Dynamics

Fuw=ma F=mg Fu=R+FR+R+ F_ . <pFy  F. . =@nFy

Q3: A copper block of mass 10kg is sitting stationary on a copper surface. How much force is
required to accelerate this object? If 170 N is applied, how fast will it accelerate?

¥ 1able 3.4 Apprasimate Coefficiants of Friction for Some mm;als r‘\) - qg, llo
Material {oefficient of Coetficlent of
Static Friction z, Kineti Friction 2, F‘ r
{apper on topper X3 18
Steal on dry steat 0.41 038 | 1019 ‘ 4!’?
Sleet on greased steal 615 089 l
Dry oak on dry aak 65 03
Rubbeer tike on dry asphalt 12 0.8 F5 =
Rubber tire on wet asphalt 66 05 :(DXQ“)
Rubber tire on dry conciete 10 07 -
Rubber fire on wet concrete 67 05 ° qg '| N
Rubber tiee on ice .06 0.805
Gsiling stone on & 0.003 602 @ R = M )f;a
Tefion™ on Teflo™ D04 0.4 I'M" (’ b)(q % \]
Waxed hickory skis on dry saow 0.06 004
Waxed hickory skis o wiet snow 020 014 = IS&Qé/\)
Synovial fluid on joint 001 041
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