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E.M. - STATICS

NAME

ProsLem AP-20
GIVEN:

Determine the magnitude of the moments of the force F

about the x, v, and z axes.

Determine the moment of the force F about an axis
extending between A and C. Express the result as a

Cartesian vector.

REQUIRED:

SOoLUTION:

Position Vector:

tag = ((4 = 0)i+ (3 —0)j +(—2— Ok} ft = (4i + 3j — 2k} ft

Moment of Force I About x, v, and z Axes: The unit vectors along x, y, and z axes are

i. j. and k respectively. Applying Eq. 4-11, we have

M, =i-(rss % F)

1 0 0
=4 3 -2
4 12 -3

1[3(=3) — (12)(=2)] = 0+ 0 = 15.01b-ft

My=j-(rag X F)

01 0
-4 3 =2
4 12 =3

0 — 1[4(=3) — (4)(=2)] + 0 = 4.00Ib- ft

M, =K (ry ¥ T)
0 0 1
=4 3 2
4 12 3

=0 — 0+ 1[4(12) — (4)(3)] = 36.01b-ft

Ans,

Ans,

Ans.

DATE

F = [4i + 12j — 3k} Ib

Position Vector:
tce = [—2k} ft
Tag = {4 — O} + (3 - 0)j + (-2 — Ok} ft = [4i + 3j — 2k} fr
Unit Vector Along AC Axis:
wie - OO _ 5 4 g5
V- 0P+ (3 -0)F

Moment of Force I About AC Axis: With F = [4i + 12j — 3k} Ib, applying Eq. 4-7,
we have

M e =uyc-(reg x F)

08 06 0
=lo 0o -2
4 12 -3

= 0.8[(0)(=3) — 12(=2)] — 0.6[0(=3) — 4(=2)] + 0

14.41b - ft

Or

Myc =uyc-(rgp X F)

0.8 06 0
=4 3 -2
4 12 -3

= 0.8[(3)(—3) — 12(=2)] — 06[4(=3) — 4(-2)] + 0

=1441b-ft

Expressing M, as a Cartesian vector yields
Muc = Mycuy e
= 14.4(0.8 + 0.6§)

= [11.5i + 8.64j) Ib-ft
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