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Problem 2-105

If the resultant of the four forces is FR = {−360k} lb, determine the tension developed in each
cable. Due to symmetry, the tension in the four cables is the same.

Solution

Write the position vectors to the points A, B, C, D, and E.

rA = 〈3,−2, 0〉 ft

rB = 〈3, 2, 0〉 ft

rC = 〈−3, 2, 0〉 ft

rD = 〈−3,−2, 0〉 ft

rE = 〈0, 0, 6〉 ft

The position vector going from E to A is then

rEA = rA − rE

= 〈3,−2,−6〉 ft.

Its magnitude is

|rEA| =
√

(3)2 + (−2)2 + (−6)2 ft

= 7 ft.

Divide rEA by its magnitude to get a unit vector in the same direction.

ûEA =
rEA

|rEA|
=
〈3,−2,−6〉

7

The force FA can now be written.

FA = FAûEA = F
〈3,−2,−6〉

7
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On the other hand, the position vector going from E to B is

rEB = rB − rE

= 〈3, 2,−6〉 ft.

Its magnitude is

|rEB| =
√
(3)2 + (2)2 + (−6)2 ft

= 7 ft.

Divide rEB by its magnitude to get a unit vector in the same direction.

ûEB =
rEB

|rEB|
=
〈3, 2,−6〉

7

The force FB can now be written.

FB = FBûEB = F
〈3, 2,−6〉

7

On the other hand, the position vector going from E to C is

rEC = rC − rE

= 〈−3, 2,−6〉 ft.

Its magnitude is

|rEC | =
√

(−3)2 + (2)2 + (−6)2 ft

= 7 ft.

Divide rEC by its magnitude to get a unit vector in the same direction.

ûEC =
rEC

|rEC |
=
〈−3, 2,−6〉

7

The force FC can now be written.

FC = FC ûEC = F
〈−3, 2,−6〉

7

On the other hand, the position vector going from E to D is

rED = rD − rE

= 〈−3,−2,−6〉 ft.

Its magnitude is

|rED| =
√
(−3)2 + (−2)2 + (−6)2 ft

= 7 ft.
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Divide rED by its magnitude to get a unit vector in the same direction.

ûED =
rED

|rED|
=
〈−3, 2,−6〉

7

The force FD can now be written.

FD = FDûED = F
〈−3,−2,−6〉

7

Add the four forces to get their resultant.

FR = FA + FB + FC + FD

〈0, 0,−360〉 lb = F
〈3,−2,−6〉

7
+ F

〈3, 2,−6〉
7

+ F
〈−3, 2,−6〉

7
+ F

〈−3,−2,−6〉
7

=

〈
0, 0,−24F

7

〉
Match the components.

−360 lb = −24F

7

Therefore, the tension in each cable is
F = 105 lb.
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