Using the nvewtons laws

'De?tn'\nj the “5351‘@:1‘1“ in Dewtons third law
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Runner pushes back -F / Ground pushes forward
and down on ground and up on runner
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System 1 Free-body diagrams
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Figure 5.20 A professor pushes the cart with her demonstration equipment. The lengths of the arrows are proportional to the magnitudes

-
of the forces (except for f, because it is too small to drawn to scale). System 1 is appropriate for this example, because it asks for the
acceleration of the entire group of objects. Only ii"ﬂﬂm and fare external forces acting on System 1 along the line of motion. All other forces

— =+
either cancel or act on the outside world. System 2 is chosen for the next example so that Fy,;1 is an external force and enters into
B —

Newton's second law. The free-body diagrams, which serve as the basis for Newton’s second law, vary with the system chosen.



Mass of protessor MP = 65 Ko
Mass of chart M_ = |2 K
Mass of equipment Me = #
Friction force f - 24 N
Force of her foot on the {loor F:Fﬁi‘ - 1SON

what is the acceleration of "sﬁerem £ CP + C + B

The onl3 external force: E — F — -5»
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The force on the chart (Ex. 5.41) i‘" ]

Now the relevant S\JS‘l‘Qrﬁ i “5331'(-’.m 2
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Fl = F—P — f a R

Fp = FmeJr + Z( ) Fl.ﬂﬂ :(MC_+M‘5'-\Q

I:P —= (Mc,"l' MewO\ + _S,

_ zan + 24N = <N

She pushes with much larger force on the Loor, than the chart, the dikkerence
goes into her own acceleration!



weight and normal force (pyngd oq normalkrattur)
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Free-body diagrams
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weight on an incline, (Ex. 542)
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Figure 5.22 Since the acceleration is parallel to the slope and acting down the slope, it is most convenient to project all forces onto a

coordinate system where one axis is parallel to the slope and the other is perpendicular to it (axes shown to the left of the skier). F:‘ is
perpendicular to the slope and f is parallel to the slope, but W has components along both axes, namely, wy and wy. Here, W has a
squiggly line to show that it has been replaced by these components. The force Nis equal in magnitude to wy, so there is no acceleration
perpendicular to the slope, but fis less than w,, so there is a downslope acceleration (along the axis parallel to the slope).



we £ind the components of W along the axes of the coordinate 535’ram
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Tension - ’rqqkraf?rur
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Free-body diagram

€ the mass m is not accelerated
we. have the condition

Tis the tension in the rope, and
here we have

T=mg,o T=W



Tension in & ﬁt:}h’rrof::e, (Ex. 543)
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we need to €ind the components ot the forces alon3 the x- and 3—a><es



Free-body diagram
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Figure 5.28 We can create a large tension in the chain—and potentially a big mess—by pushing on it perpendicular to its length, as shown.



Sering force, (Hookes law)
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Pseudo forces in noninertial frames
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