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Chapter 9: Static Equilibrium

Lecture 1
(First Sem 20/21)
The University of Jordan/Physics Department
Prof. Mahmoud Jaghoub
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A wiheel is Fixed ot pont O ond F
can pofote aboutan axis that
passes fﬂmujh g oand papdrmkr F
+ He page -

What is the net force acﬁ'r@ on the wheel 7

s+ 2F=F-F =0 - (can e le F';# =0 alw) -
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How can we a.,op@ the Hoo Brees such that the
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Condibons for stalrc ec,w'lfbnum
i) 2T =O Botth must be
i) SF = sai'u F)ei Sf'mu/faﬂeou.ffj .
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Although the net force on the wheel is zero, the wheel will move

(rotate). A pair of equal forces acting in opposite directions but

at different points on awn object (as shown above) is

referred +o as a couple.
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A lever ( aliall)
The bar in Figure is being used “"'.//'\ ° %

as a lever to pry up a large rock. The small rock i
acts as a fulerum (pivot point).
-R=|{

The force required at the long end of the bar can = 3!
be quite a bit smaller than =EN . ) Al
the rock’s weight mg, since it is the torques o = Folcrum
that balance in the rotation about (pivot pomt)
the fulcrum. FIGURE 9-6 Example 9-3. A lever

Find the nek forque alouf ,\"”[
e pivot pomt “O". 0
E ack fo otk the lever

clockwise = Pry vp the
big stone (Load) -

F ack b mofale Be lever

L
counierclodewise -
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This means +that we an |4 o hem:j oigj‘ecf ‘E)
ky cpplying o smal force ()
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Balancing a seesaw. A board of mass serves my=30kg
as a seesaw for two children, as shown in Fig. a.
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1 =25 kg
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A

dﬁlﬂasamassofaokg anrquu(- f"”“ﬁ!‘i".'z. - Torque
sits 2.5 m from the pivot poivt, P (his (a) -

center of gravity is 2.5 m from the Py
pivet). At what distavce x from the pivot must ———25m x "
child B, of mass 25 kg, place herself lhwn\:‘ g = @okgg ph:maé'

+o balance the seesaw? Assume the board is

uniform and centered over the pivot.
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O ;F z%'; F;, _ Mj ""'nf] -ng =0 (YJovn frnd
@+® 20 = F (25)—-F((x) =0

Myq (25) = Mg (x) 3 x = ﬂmi (25)3
)
x=3%(25)=3m.
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Hinged beam and cable. A aviform beam, 2.20 m
long with mass m= 25 kg is mounted by a small
hinge ow a wall as showw in the Figure.

The beam is held in a horizontal position by a
cable that makes an angle §=1~°

The beam supports a sign of mass suspended
from its end. Petermine the compovnents of the C—F
force that the (smooth) hinge exerts o the Hinge ‘
beam, and the tension in the supporting cable. me
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TIshall Use H instecd of F Mo
T wmstead of E,-.

Static equilibtium > =TF = | 2T =0 -

z7:0
& (Tsms)(2.9) - m9 (1) - Mg{z.'z) =()

T 2 F9% N.
We skl have 4o wbioss Hx ad Hy (compones @& =
of the hmae force. Neel fuo ac,uabbns:

>+ Th=03 H-Tcesz0=0
" Hy = ._Tf"_T ~ 685F.6N (£ éc(r/ecﬁaa-ao ¥y is G/recf)
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1 HJ + Tsm2o -m9 'Hj -0
daien
J—{a = (224 N i)df::(,(?mn s A&Hj
correct )

Hy.
tmd = |£fi—| 5ol mi04?

H = (AFiy o~ 6954 N .



