Aidan Sharpe - Homework 2

1.
a) Point O exists at the origin, and point B exists at (16,0). A 5kN force, F,
makes an angle of 3% with the & direction at (12, —15).
a) Find the moment, My, about point O.
Mo =7x F
7= (12 — 0)& + (—15 — 0)f = 124 — 15

( 9
F = 5000 cos (57r> # + 5000 sin <5”)
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FxF = 12 —15 0| = —34951.912
—4330.13 2500 O

Mo = —34951.914[N m]
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b) Find the moment, Mg, about point B

MB =r X ﬁ
7= (12 — 16)2 + (—15 — 0)j = —44& — 15§
= 5 )
F = 5000 cos (g) £ -+ 5000 sin (g § = —4330.13% + 2500
. 2 9 2
X F = —4 —15 0| =-74951.912

—4330.13 2500 0
Mp = —74951.914[N m]
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A 250N force is applied at an angle 75 with respect to the % direction at a

distance 30mm above and 200mm to the right of the center of a bolt. Find the
moment, Mp, about the center of the bolt.

MB =7 X F_:
Convert distance to meters:

7= 0.24 + 0.039

F = 250 cos (‘E) & + 250 sin <‘?2r) § = 64.702 + 241.48)
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x F =102 0.03 0| =46.362
64.70 241.48 0

Mp = 46.362[N m]
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Consider a bar made up of two segments, AB and BC, each with length, 1.6m.
Segment AB makes an angle 7 with the # direction, and segment BC' makes an

angle =7 37 with the % direction. A 30N force, 13, is applied perpendicular to BC'
Determme the moment, Mg, about point B, and M4 about point A.

a) Find the moment, Mg, about point B
MB 7 X ﬁ

3w 3
F:16005<4>x+1651 (4)1/:—1.1356—1—1.133}

— 30 cos (4) 2 + 30sin (g) = 21217 + 21.21§

— x y
x F=|-113 1.13 O = —47.932
21.21 2121 O

Mp = —47.934[N m]

b) Find the moment, M4, about point A

MA =7 X ﬁ
. 3m\ . (3TN . . .
7 = 1.6 cos T 2+ |1.6 + 1.6sin T 9 =—-1132 +2.73y
~ T . . (T
= 30 cos (Z 2+ 30sin (Z) —21.21% + 21215
z i Z

rx F=]-113 273 0| =-81.872
21.21 2121 O

M, = —81.872[N m]



4

Consider an arm holding a ball and the moments acting on the elbow. The
forearm makes an angle, —35° with the & direction. The ball weighs 8lbs, and its
center of gravity is a distance of 13 inches away in the & direction. The forearm
weighs 5lbs, and its center of gravity is 6 inches away along the forearm. A third,
balancing force of tension acts 2 inches down the forearm. Find the force of
tension, T, such that the moment about the elbow, Mo, is 0.

— -,

Mo = (7p x T) + (Fg x G) + (74 x A) =

Calculate radial vectors:

74 = 133 + 13tan(—35°)§ = 134 — 9.10§
Fp = 24 + 2tan(—35°)§ = 24 — 1.45

Assign force vectors:

G=-5)
A=-8j
Evaluate known cross products:
= z 7 Z
e x G=1491 —-3.44 0| = —24.552
0 -5 0
L 0 Z
axA=|13 —-9.10 0= -1042
0 -8 0

Combine all knowns:
0= (7r x T') — 24.55% — 1042
cr x T = 128.552
Since T' only acts in the g direction:
128.55 = r7, Ty — r7, To = (2)T — (—1.4)(0)

- 128.55 = (2)T,
. T, = 64.28
T = 64.28[Ib in]
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