Class: 1%t
Subject: Mechanical Engineering
Lecturer: Mays Khalid Mohammad
E-mail: mays.khalid@mustaqgbal-college.edu.iq

RESULTANTS

The resultant of a system of forces is the simplest force combination which can replace the
original forces without altering the external effect on the rigid body to which the forces are
applied.

The most common type of force system occurs when the forces all act in a single plane, say
, the x-y plane, as illustrated by the system of three forces F; F,, and F3 in Figure. We obtain
the magnitude and direction of the resultant force R by forming the force polygon shown in
part b of the figure
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Principle of Moments
This process is summarized in equation form by
R = 3F
My = ZM = Z(Fd)
Rﬂ! = Mﬂ
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Problem 1

Determine the resultant of the four forces and one couple which act on the plate shown.

y

2m =
60N [F o —om —"‘l
50 N [
3 A -
B ———
2_‘m— TR 140 N-m
“}——':— i son
2m | '
40N—%~———-—————0 _3_.00.._x
1m;
Solution
y
! R=1483N
| R =1483N
n : (b) 1.600 m
|Mp| = | Y™ 6=632°
237 N'm (O —_———
T —
132.4x - 66.9y =
-237
(c)
e =p (Lo~ + —_——
r/ ~b—-
[R, = 2F,] R, = 40 + 80 cos 30° — 60 cos 45° = 66.9 N
[R, = 3F,] R, = 50 + 80 sin 30° + 60 cos 45° = 132.4 N
[R = VR2 + R R = /(66.9% + (132.4)> = 1483 N Ans.
R, 132.4
[() = tan Rx] # = tan 6.9 63.2 Ans.
M, = X(Fd)] Mg = 140 — 50(5) + 60 cos 45°(4) — 60 sin 45°(7)
= —-23TN'm
[Rd = Mgl 148.3d = 237 d = 1.600 m
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Problem 2

Determine and locate the resultant R of the two forces and one couple acting on the I-beam.
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REE?H: 5-8= -3 KN
MRl =Mp ! 3x = —5(2)
- ~25 + &4

M= 433 m
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Problem 3

A commercial airliner with four jet engines, each producing 90 kN of forward thrust, is in a
steady, level cruise when engine number 3 suddenly fails. Determine and locate the resultant
of the three remaining engine thrust vectors. Treat this as a two dimensional problem.

Solution

R= 2() = =270kN (=)
2 M, = 12(90) = 1080 kN:wm

M | Q%0
d = R’ 270
= Ko

Al-Mustagbal University College 4 http://www.mustagbal-college.edu.ig/



