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Problem 3-23

The springs BA and BC' each have a stiffness of 500 N/m and an unstretched length of 3 m.
Determine the displacement d of the cord from the wall when a force F' = 175 N is applied to the
cord.

k =500 N/m

—A

k =500 N/m

Probs. 3-22/23

Solution

Draw a free-body diagram for the ring at B.

Y Ring B

In order for the system to be in equilibrium, the sum of the forces in each direction must be zero.
ZFx:O: TcosO+Tcosd—F =0
> F,=0: Tsinf — Tsind =0

The equation in the z-direction is relevant.

F =2Tcos = 2(kAx) cosf = 2 [500 (\/ d?+ 32 — 3)] cos § = 1000 (\/ d?+32 — 3) d

d? + 32

3
=1000d (1 — ———=
( Vd? + 32>
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Set F' =175 N and solve the equation for d.

3
175 =1000d ( 1 — ——=
< Vd? + 32>
1000d (1 — 3) —175=0
Vd? + 32

Let the function on the left side be F'(d). Graph F(d) versus d and find where the curve crosses
the horizontal axis.

F(d)
3000 |
2500 |
2000 |
1500 |
1000 |

500 ¢

Therefore, d ~ 1.56 m.
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