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T =184Nm

The point at which the whole
b) Force exected by pirot weightof body appears to act.

Rx andRy are reaction contact)
↓↓ ↓ ↓ ↓ ↓

orces that acton the rod byI
the pivot and keeps the rod
in translational equilibrium.

w

For uniform bodies, the 200.G
2Fx =0 SO Rx =100 203600 is found atthe geometric center
EFy = 0 SO Ry =100sinsO i.e. at the middle ofthe body.



Example ( ON 120151173 ) when a body is in rotational

equilibrium ,
all forces acting

on that body intersect at a

common point .
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Torque of a couple TF =l0N
TF =l0N

c<-
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· equal in magnitude
· opposite in direction
· acting ata distance
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from one another. /F=10N Nota pair of
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Tra 3
torque of a couple.
I =Fx2x

"It is the product of one T =Fxd->
perpendicula distance
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the perpendiculardistance
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3 A uniform plank AB of length 5.0 m and weight 200 N is placed across a stream, as shown in 
Fig. 3.1.

FA FB

A B

880 N
200 N

plank

5.0 m

x

stream

Fig. 3.1

 A man of weight 880 N stands a distance x  from end A. The ground exerts a vertical force FA on 
the plank at end A and a vertical force FB on the plank at end B.

 As the man moves along the plank, the plank is always in equilibrium.

 (a) (i) Explain why the sum of the forces FA and FB is constant no matter where the man stands 
on the plank.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...................................................................................................................................... [2]

  (ii) The man stands a distance x  = 0.50 m from end A. Use the principle of moments to 
calculate the magnitude of FB.

 FB =  ...................................................... N  [4]
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DOUBLE PIVOT

9 FA -11=13--880+200
Fat FB= 1080

pivot
→

•

1 £

For plank to be in equilibrium ,
total downward and

upward force must be equal . As downward force
is constant , so would the sum of Fat FB .

=

"
when taking any point as pivot , consider that point

which helps reduce

the unknown forces from moment equation .

"

"

A
"

taken as pivot so that Fa doesnot become part of moment equation .

Tow = TACW

(880×0.5)+(200×2.5)=(1--13×5)
F-- 188N
B

Fat FB = 1080for FA s
Fa + 188=1080

FA --892N



9

9702/21/M/J/14© UCLES 2014 [Turn over

 (b) The variation with distance x  of force FA is shown in Fig. 3.2.

0
0

500

1000

4.02.0 3.01.0 5.0
x / m

force / N

FA

Fig. 3.2

  On the axes of Fig. 3.2, sketch a graph to show the variation with x  of force FB. [3]
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When ✗ = 2.5m i. e. man

FB stands in the middle,

FA = FB
.

•

188 - .

I 21.5
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3 A rod PQ is attached at P to a vertical wall, as shown in Fig. 3.1.

0.64 m 0.96 m
30°

P

R

wire

wall

rod
Q

W

F

Fig. 3.1

 The length of the rod is 1.60 m. The weight W of the rod acts 0.64 m from P. The rod is kept 
horizontal and in equilibrium by a wire attached to Q and to the wall at R. The wire provides a 
force F on the rod of 44 N at 30° to the horizontal.

 (a) Determine

  (i) the vertical component of F,

 vertical component =  ...................................................... N  [1]

  (ii) the horizontal component of F.

 horizontal component =  ...................................................... N  [1]

 (b) By taking moments about P, determine the weight W of the rod.

 W =  ...................................................... N  [2]
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Forces is at

an angle because I

it had both =
r ACW

- ahorizontal 33N
g ,

,
.
.

'

"

and ^ I
r 4¢sin3Ñvertical - 44N

components ! I 122N )

>
?

<

44m30 44hrs30
--55N

<
LW

445in 30°

22

44hrs30
138.1N)

38

Tow = Tacw

W ✗ 0.64=22×1.6

W= 55N
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 (c) Explain why the wall must exert a force on the rod at P.

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................. [1]

 (d) On Fig. 3.1, draw an arrow to represent the force acting on the rod at P. Label your arrow with 
the letter S. [1]
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Wall must exert a force balance 44 cos 30° and the

extra 33N of weight that is acting downwards
.


