For the parallel, coplanar forces and couple system shown :
find the simplest resultant (i.e. single force) and its location.
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A vertical force F is applied to the solid bracket ABC at point C as shown.
The bracket is supported by a roller at A and a pin at B. Given that the roller
will break when the total magnitude of the roller force exceeds 3000 N, find
the maximum value of F that can be applied and the magnitude of the pin
reaction at B when F is at its maximum value.
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For the beam OA with the force-couple system shown with P =601 + 120? (Ib),
determine the simplest resultant R and the position along the beam that it intersects.
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Neglecting frif:tion in the mechanism shown, identify the correct direction for the
slider pin reaction at B.

¢) perpendicular to line BC d) along line BC



Find the resultant for the system of forces and couples shown.
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The rigid member ABC is subjected to two concentrated

forces, a distributed load that varies linearly from 30 N/m

to zero and a 420 N-m couple as shown.

(a) Calculate the resultant force and couple acting at B.
Sketch these on the blank figure given below.
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(b) Determine the location of the simplest resultant (for only resultant). Sketch
the resultant and label this location on the blank figure below.
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A metal rod AB weighing 3 Ib with a roller on one end is in equilibrium as shown. The

applied couple (C,;) is 7 Ib-in. and the friction force at point A is sufficient to prevent

5

sliding.
a) Sketch the complete free body diagram (FBD).

b) Use this FBD to calculate the reaction /
forces and their directions at A and B. ¥
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Consider the rigid frame ADE as shown in
the sketch to the right. A rope is attached
at A. passes over a frictionless pulley and is
attached to the frame also at B. A pure
couple (1,100 ft-lbs) is applied at point C,
and the frame is connected to the ground
through a smooth pin at point D. Finally a
uniformly increasing load is applied to the
vertical scction DE rising to an intensity of
150 Ibs/ft at E. If the system is in
equilibrium. determine the tension T in the
rope and the pin force on the frame at D.
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A portable basketball hoop has a homogenous base AF that / =
1

weighs 195 Ibs. The base is anchored by a pinat Aand a

rope CD. Neglect the weight of the rim, backboard, and /_-J W

support structure.

a) If the ‘break-away’ rim can withstand a 392 ft-Ib couple ,
Io

at point B, what is the weight W of the heaviest player
that can hang on the rim at point E without ‘breaking’ the
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b) Find the tension in the rope CD and the magnitude of the pin reactionat A ifa
player weighing W =160 1b hangs on the rim at point E.

Given: W= 160 b ,

Find ey, JA1 ] 2| 32/‘% _ ;J_‘LT(?))+ 37(2)+ 195(2) - 160(3 )=
7/@0

.gff =90 T =25

. /0
c 4 _
L5 Ax %ZFx:Ax’S(Z'S}”O
Ay j AXZZO
TZS'/)/ :A)/ ~/(go—/95‘§5’(7»5>=o
A}/:B?O

IA[: \[m? = 2370.S 6. TCD=_2_§_;_/é_;__

|A|= 370.5 /b




If the tension in the cable is the same for both configurations shown,
will the reactions at C be different in (a) and (b) ?

J YES, both figures will produce
different wall reactions.

O NO, the reactions in each of the
two cases will be the same.

;f the weight of this bar is given and the pulley is frictionless, how many
independent unknowns will appear in the FBD of this bar?
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a

The plate shown is supported by a pin at A and a roller at B. The horizontal
applied for F has a magnitude of 50 Ib and the incline angle 8 of the surface
supporting the roller is 30 degrees. Determine the reactions at each support.
Express each reaction as a magnitude and direction.
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The 1000 N block C rests on a 500 N bar AB. The cable connecting C and B passes over a
frictionless pulley at D. Determine the reactions at A and the tension in the cable.
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For the cantilever beam OA, with the applied moment and forces as shown,

determine:
a.) the resultant of the force-couple system at the wall (point O)

b.) the magnitude, direction, and location of the simplest resultant

applied on the beam OA . :
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~ Which of the following figures represents a system that is
equivalent to the couple shown at the right?

2PD ¢

l only

B) land2
C) 3and 4

D) 2only
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Determine THE SIMPLEST RESULTANT
of the three forces and one couple,

system shown. Determine the location
where this resultant crosses the "X"

axis.
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You have just been hired by Boeing to analyze their new arm rest design. The triangular arm
rest is pin connected to the base of the seat (point A) and rests on the smooth surface of the seat
back (point C). The passenger will likely lean on the horizontal top surface (CB) with the
distributed load shown. Under these conditions, what will be the magnitude of the force exerted
by the pin on the armrest at A? (Neglect the weight of the armrest.)
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The rigid pipes shown are subjected to three forces and a couple given in the figure.

a) Replace the loads by an equivalent force and couple acting at point B. Report the magnitude
and direction of both the force and the couple in the box and sketch these on the blank figure
below.
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b) Now replace the loads by an equivalent single resultant force. Sketch this resultant and label
it’s location on the figure below.
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Two equivalent systems of forces and moments act on the L-shaped bar. Determine the
magnitudes of forces F, and Fp and the couple M
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4.1 (3%) Select the letter of the one system below that is definitely NOT equivalent to the others.

All three
systems could ‘—
be equivalent

-
@) ®) | @ D)

4.2 (3%) Assuming the pulley is frictionless and 27
the system is in static equilibrium as shown,
what is the tension in the rope?

A) Can’t be determined
B) 2W W,

v
D) W/2 09)7/

4.3 (4%) Assuming the platform below the Players sign shown in the photo and simplified 2-D
model below is attached to the building at B with a rigid fixed connection, draw a complete
and accurate FBD of the platform AB in the box provided, labeling the weight as W. |






