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127 Suspended ring in equilibrium, 1

A 2.50kg ring is suspended from the ceiling and is held
at rest by two ropes as illustrated. Rope 2 pulls hori-
zontally. The aim of this exercise is to use Newton’s 21¢
Law to determine the tension in each rope. One picce
of background information that you will need to answer
this is that the magnitude of the gravitational force on
an object of mass m is w = mg. (111F2023)

a) Draw a free body diagram for the ring, Label the tension forces ’f‘l and 'f‘g.

b) Write Newton's 2™ Law in its component form, i.e. write

Fnet x = EFM = May
Pt y = EF@'y = MGy

Insert as much information as possible about the acceleration. You will return to these
equations shortly; they will generate the algebra that eventually gives you the tensions.

¢) These equations require all components of all forces, including the two unknown tension
forces. In order to manage these, you should express the components of each tension
force in terms of its magnitude. When doing this denocte the magnitude of the tension

in rope 1 by T} and for rope 2, by 15.

d) List as much information as possible about each component for each force; each could

be a number or an algebraic expression, Use one of the two formats below. .

e) Use Fq. (1) to obtain an equation relating various quantities that appear in this problem,
Do the same with Eq. (2). You should get two expressions that contain the two unknowns

Ty and T5. Solve them for the unknowns.

f) If you had one rope that is rated to break when the tension exceeds 30N and another
rated to break when the tension exceeds 40 N, which one would you use $o suspend the

object as illustrated above?
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Solve  first EDIT, Haon suashiuke o solye

O, 6438 T, = 24..SN
T = 245N
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