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3.3 Equilibrium of Coplanar Parallel Force system

To achieve the equilibrium,

z Fy= 0o (1)
2 M=0.ooon(2)

Only two unknowns can be determined

Example No. 1: Determine the reaction A and tension force at B to maintain the system

in equilibrium.

Cable
4._45m_.» A5m — =

Solution: 250 N 100 N

-« 45m

Draw F.B.D. for beam AB:

@ 2
Q\'Z My=0 T‘

Ra

—250 x 1.5 — 100 X (4.5 — 1.5) + 50 X (9 — 1.5) + T X (9 — 1.5) = 0
™ B =0

R, —250+100—-50—-40=0 R,=240N 1T
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Chapter Three: Equilibrium Equilibrium of Coplanar Parallel F. S.

Example No. 2: The weight of the pulleys may be neglected and assuming the pulleys

to be frictionless. Determine the force P necessary to maintain the system in

equilibrium.

Solution:
Draw F.B.D. for pulleys system, since the pulleys are frictionless, the tension remains

the same in the rope, thus 7; = P

T3
at Pulleys A:
™ B =0
@B
" 4
T,—P—-P=0 2
T, 15

at Pulleys C:

" B =0

2P + 2P =600

~ P =150 N
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Chapter Three: Equilibrium Equilibrium of Coplanar Parallel F. S.

Example No. 3: For the system of pulleys shown in Figure, determine the value of W

so that the system to maintain equilibrium if value of P is 50 N. Neglect friction and

the weights of the pulleys.

Solution:
Draw F.B.D. for pulleys system, since the pulleys are frictionless, the tension remains

the same in the rope.

™ R =0

3P+3P+3P-W =0

W=9P=9x50=450N




Chapter Three: Equilibrium Equilibrium of Coplanar Parallel F. S.

Problem:

1. Determine the value of W if force P = 100 N necessary to maintain the system in

equilibrium. Neglect friction and the weights of the pulleys.

FEiIEE, . crrm 07077007
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Answer: W =400N

2. Determine the force P necessary to maintain the system in equilibrium. The weight

of the pulleys may be neglected and assuming the pulleys to be frictionless.

Answer: P=110N

3. The horizontal beam is supported by cables at its ends. Determine the required force

of the cable at A and B so that if the beam remains in the horizontal position.

2m

800N 200N
A
A
!
|

Answer: T, =466.67N T, Tz =13333N 1
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