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Example: Balance beam

A uniform rigid beam of mass  is balanced on a pivot under the center of mass of the 
beam. We place two point‐like objects 1 and 2 of masses  and  on the beam, at 
distances  and  respectively from the pivot. The beam is in static equilibrium.

A. What is the magnitude of the force exerted on the pivot point?

B. What is the relationship between  and  for static equilibrium?
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Example: Balance beam
A Body 1 : Body 2 : Beam : Body 1 is not movings

↑ NbL yNp EF : Non-Mig =0 = No = M19
m
,g

·is NNIN same Ford : No
MBq For beam : Np5- Nis-N26-MBg = O

Npb = Non + N6z+MB9
= (M+m+Mb)9

B.i F=x = (d,<) x (-m,gy) = -m,gXxy = -myd,g= ->

T = Ex N2 = (dyx(X(+mag(y) = mzdzg
↑= OX(Np6-Mygy) =0

Stat eg.I
D=F=+= -midg + m,d,g +0 = (my +mzd)g2 = mid + =Med
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Example: Balance beam
For this new choice of pivot point,
* ↑ = (c+ da)* x i = (d+dz)Xx(m,gy) = -my(dy + da)gz

Nab to ↓ Kons ↑ = 0x = O
MB9

= d* x(p-MBgy) = d*x-madge
= de* x[(my+mz+mB)g]] -mpdg
= M92 +mag +m = (my+mz)d,g

For stat
. eq

: [T=0= +++
p
= -m

, (d, +* g2 +0 +(+mz)d29
= (m,d, +mz)g

=> Mdy = Mad
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Example: Massive pulley
A pulley (with radius  and moment of inertia about its center 
of mass  ) is attached to the edge of a table. A massless string 
connects two blocks as shown. Block 1 has mass  and 
hangs off the edge of the table. Block 2 has mass  and can 
slide along a table with a coefficient of kinetic friction of . Note 
that . The blocks are released from rest and the 
string does not slip around the pulley.


Find the magnitude of the acceleration of each block. Express 
your answer in terms of , , , , and  as needed.
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Example: Massive pulley
Block 1 : Block 2 : Pulley :

↑ T
· mag is -
F : myg-T =m, dry ZF : Nz=M29 Tn

V

=> T =mg-my D IF : Tz F = M292x F = RYTY = RT,
T = max+MM29& = +Ry x (E*) = RTYxX = - RTz ?

IF= RT2-RT = R(T-T2)

We have anydexa
=I : IB

From yesterday, <=* (a =<R)
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Example: Massive pulley
From D

,
T = mg-m,y = M,g- M ,a

From &
, Tz

= m2x +Mm2g = m,a +MM29

From B
, R(T-T2) = IX

=I

=>a = Tj -Tz = m, (g-a)- mc(a+Mg)=9 -m,g
= mza-

= (m,-um)g - (m,+m)a

=> (m,
-Mm2) g=a + (m, +mz)y = a(my +mz+)

=> a = (my
-MMz)9

My +mz+ I/R


