<
Rec Cclone /2
-
‘SP’HM 5 <X:0 ES‘P‘)-I"HJW oéj((f H;o[;e ’j' ”/aw'):rW Cr
! 1dea 9/0?/"7—:(7 .
§ | i Z —> + X
— - ESF?WJ o-vsaéa’ < -/: 'L(’(
X D Foéj(rf %oﬁrr'mj ’Vf’f\‘ow«nJ fo-yc(

- Frrallel ’7/”"'/0‘)30 :‘f,{'{'- K1 hyeKyr.. FOLU o~ SP""'**‘) =+K x
- SZVI.S o./\ q’a.ﬁo-,r ,._ =
Kepr
o Solid &= Solid F?-r'(t(z'&»-e;'
— Sovee Il to mleayPace bebnees, tuo Senfnce, €408
OFp 22> aelalroee ””’7"{"0”? .
Cane O Static Sictiom {ovce Fo

—

Lo L,
i K k_-’.|F

ho Ve/atll'v( ’h—rol.(l'azz o.f Oowg('au? ' Coa—,fa(f

- oelf-adjct; {o pr et selafive %o{z‘o-{, e
to %dy,‘%& : (55)%ax = s NV




Recaze
=) M(’ %/'{‘f/'m 2

S"‘({)%éx -/W; A/Q%mona] «Jpch»c_g

= fovee L éo
pelfoodict ot of g 2

~ta {I'C ‘)Cw'C é/’&?-\ 6“"7[)‘ Ce, ?.CD&A’I%;J

W(){.e: I/(/{ 1> 270 ’J‘)(C@Oa/w’/7 67(,«47 to “A//,V




As the applied force F is increased, how does the
static friction force f_ vary? (Assume F is less than

= that needed to make the block move.)
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Series and Parallel Combinations in Muscle
Structure of Striated Muscles:
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Basic Building Block: The Sarcomere

Sarcomere
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Microscopic mechanism of muscle
force production and contraction:
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Some Numbers:

Sarcomere length:
fully extended: 2.3 um
fully contracted: 1.0 pm

Force per myosin head: ~5pN =5 x 1012 N.



How to get a big motion/contraction?
« Connect M sarcomeres together in series:

AX, , = M x (Ax of one sarcomere)
Muscle contracts by ~40% of its length.
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How to get a big force?

» Connect N actin filaments together in parallel:

F...= N x # of parallel fllaments
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How to get a big motion/contraction?
« Connect M sarcomeres together in series:

AX,,, = M x (Ax of one sarcomere)
Muscle contracts by ~40% of its length.

How to get a big force?

« Connect N actin filaments together in parallel:

F...= N x # of parallel filaments

t

For typical striated muscle,

F. ®30N for each cm? of muscle cross-

sectional area.



Today:
 Kinetic friction

 What force acting on a car produces Iits
acceleration?
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Microscopic Origin of Friction
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Coefficients of Friction?

s i
Steel on steel 0.74 0.57
Aluminum on steel 0.61 0.47
Copper on steel 0.53 0.36
Rubber on concrete 1.0 0.8
Wood on wood 0.25-0.5 0.2
Glass on glass 0.94 0.4
Waxed wood on wet snow 0.14 0.1
Waxed wood on dry snow — 0.04
Metal on metal (lubricated) 0.15 0.06
Ice on ice 0.1 0.03
Teflon on Teflon 0.04 0.04
Synovial joints in humans 0.01 0.003

2 All values are approximate. j/" Gal! /’ S > /t( &r



A car accelerates on a level road. What force
acting on the car produces its acceleration?
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kTheforce of the engine on the wheels J

Bs.The static friction force of the tires on the road
(@The static friction force of the road on the tires \/
KThe Kinetic friction force of the tires on the road

KThe kinetic friction force of the road on the tires




The coefficients of static and kinetic friction between tires
and the road don't vary significantly with the mass of a car.

How does the stopping distance Ax of a car with mass m
compare with that of a car with mass 2m?
(Assume the cars have the same initial speed.)
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What is the maximum acceleration a that F can
produce and still have the two blocks move together?
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What is the minimum magnitude of F, .4 onm

7L@ required so that the block doesn't fall?
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