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Table 10-3 Some Corresponding Relations for Translational and Rotational Motion

Pure Translation (Fixed Direction)

Position

Velocity
Acceleration

Mass

Newton’s second law
Work

Kinetic energy

Power (constant force)

X
v = dx/dt
a = dvldt
m

Foee = ma
W = [ Fdx
K = %mv2
P=Fv

Work —kinetic energy theorem W = AK

O g

Pure Rotation (Fixed Axis)

Angular position

Angular velocity

Angular acceleration
Rotational inertia

Newton’s second law

Work

Kinetic energy

Power (constant torque)

Work —kinetic energy theorem

D=0

7}

w = dé/dt
a = dao/dt
I

Tnet = It
W= [rde6
K= %]au2
P= 71w
W= AK
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| The vertical forces balance
| but that is not enough.
|
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|
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Block _,— Beam
Fg.tmlm — mg
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| . The vertical forces balance
: | but that is not enough.
| |
| 1 I —
L 1 F
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Block R Beam
Fg.lnmm = mg

We must also balance
e ~ torques, with a wise
& Fgbiocr = Mg choice of rotation axis.
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DE=F+F-Mg—mg=0.

S, = — (F)L) + (Mg)(3L/4) + (mg)Li2) + (E)(0)

=)
F.= (gld)2m + M)

= (H(9.8 m/s?)(2 X 1.8 kg + 2.7kg) = 15N.

VS Yv¢



:J:> c\.o‘d‘

y | |
AT | | Fr= M+ mg - F,
: | The vertical forces balance
i E but that is not enough. = (2.7 kg + 1.8 kg)(9.8 mfsz) - I5N
i Z = 29N.
i~
Block _n Beam_ ’
Fy beam = Mg

We must also balance
. - torques, with a wise
& Feviocr = Mg choice of rotation axis.
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Here are all
the forces.
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_ (98 m/s?)(7.58 m)(72/2 kg + 45/3 kg)

= 407 N ~410N.
F, = F,=410N.

S ety U0 o 1500 9 e 5/
S FE =F,—F,=0
>F=F, —-Mg—mg=0,

F, = g + m) = (9.8 m/s)(72 kg + 45kg)
= 1146.6 N ~ 1100 N.

—(F)(h) + (Mg)(a/2) + (mg)(ai3) = 0,
ga(Mi2 + mi3)
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EFx=Fw—ng=0.
FW=FK=}"!’JF”'
YF,=F, — Mg —mg =
F,=(M+ mg.

F,= pg(M+ m).
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pwh (M+m m
NP PO Y A T

(0.53)(9.3m) (T2 kg + 45ks)  45kg
T 76m T2kg  (3(72kg)
= 0.85.
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M=430kg
a=19m and b=25m
m = 85kg

Toetz = 0

(@)(T) ~ (bT;) — Gb)(mg) = 0. |

Ok by AR

_ gb(M + 3m)
N a
_ (9.8 m/s?)(2.5 m)(430 kg + 85/2 kg)

I.

1.9m
= 6093 N = 6100 N.
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| Foctx =0 o) fa= 1. =0, — [, = (m+ M)g = (85 kg + 430 kg)(9.8 m/s?)
F, = T.= 6093 N. = 5047 N.
F T =0 F=VF} + F?

F|1¢:t‘y=0'::> y—mg—1,=0. =) = V(6093 N)? + (5047 N)? = 7900 N.
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Ty =T(L)sing =T'Lsina + ;./ﬁ’ﬂf‘"?ti /

TLsina-mg §=0

L
SIHE—E :@ = 500 —
TL 2T 2(1200)

_— a=sin™10.2 = 12°

D=0.64 m
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F F 62 X 10° N do IR glas 'FJb JLeal s shjlasds 5l sl

stress = A = TR2 = (m)(9.5 X 1073 m)? F=%,Y%\Ve"N (g5y.5.clAdem l, ‘:,ILJ‘,.I::_, ,0mm
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_ (FIA)L (22 X 10° N/m?)(0.81 m)
- E 2.0 X 10" N/m?2

=89 X 107*m = 0.89 mm.

AL

AL 89 x10™*m
L 0.81 m
= 1.1 X 1073 = 0.11%.
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Al =AL+d. EL _ EL
AL = FLIAE AEAE
Faty=0 ey PF+F—-Mg=0,
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F4=Mg-3F3.

_ Mg dAE
R T) |
b F, = Mg — 3F, = (290 kg)(9.8 m/s?) — 3(S48 N)
4
(5.0 X 10*m)(10~* m?)(1.3 X 10"° N/m?) 1.2 kN.
(4)(1.00 m)
= 548 N =~ 5.5 X 10° N.
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