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Problem 1.63

Dislocated Shoulder. A patient with a dislocated shoulder is put into a traction apparatus as

shown in Fig. P1.63. The pulls
−→
A and

−→
B have equal magnitudes and must combine to produce

an outward traction force of 12.8 N on the patient’s arm. How large should these pulls be?

Solution

Decompose the vectors, A and B, into components along the x- and y-axes.

Draw the triangles corresponding to the vector magnitudes.

Use trigonometry to obtain relationships involving the vector components.

cos 32° =
|Ax|
|A|

cos 32° =
|Bx|
|B|

sin 32° =
|Ay|
|A|

sin 32° =
|By|
|B|
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Solve for them.

|Ax| = |A| cos 32°
|Ay| = |A| sin 32°

|Bx| = |B| cos 32°
|By| = |B| sin 32°

Since Ax and Ay point in the positive x- and y-directions, no minus signs are needed in the
components. Since Bx points in the positive x-direction and By points in the negative
y-direction, a minus sign is needed in the y-component but not the x-component.

Ax = |A| cos 32°
Ay = |A| sin 32°

Bx = |B| cos 32°
By = −|B| sin 32°

The two force vectors are then

A = 〈Ax, Ay〉 = 〈|A| cos 32°, |A| sin 32°〉 N
B = 〈Bx, By〉 = 〈|B| cos 32°,−|B| sin 32°〉 N.

The resultant force is obtained from summing A and B.

R = A+B

= 〈|A| cos 32°, |A| sin 32°〉 N+ 〈|B| cos 32°,−|B| sin 32°〉 N
= 〈|A| cos 32° + |B| cos 32°, |A| sin 32°− |B| sin 32°〉 N

Note that because A and B have the same magnitude, |A| = |B|.

R = 〈|A| cos 32° + |A| cos 32°, |A| sin 32°− |A| sin 32°〉 N
= 〈2|A| cos 32°, 0〉 N

The magnitude of R must be 12.8 N.

|R| =
√
(2|A| cos 32° N)2 + 02 = 12.8 N

2|A| cos 32° N = 12.8 N

Solve for |A|.

|A| = 6.4

cos 32°
≈ 7.55 N

Also,

|B| = 6.4

cos 32°
≈ 7.55 N.
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