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Second Serie

Statics (Equilibrium of rigid body)

Exercise N°1: The homogeneous, 250-kg triangular plate in Fig.
I1.1 is supported by a pin at A and a roller at C. Draw the FBD of the

plate and determine the number of unknowns.
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Exercise N°2: The body shown in Fig. I.2 is homogeneous and has a mass
of 30 kg. By assuming the friction at the contact surface, draw the FBD for

the body and determine the number of unknowns.
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planes as shown in Fig. 11.3. They are connected by a bar of
negligible weight hinged to each cylinder at its geometric centre
by smooth pins. Find the force P to be applied to the smaller
cylinder at 45° to the vertical to hold the system in the given

position.

& ase s LS Caldl (alile (pstase o 0 3K 55 i e (s S 35 (s S 8 Lagiys By A Ol shausl 13 a8 (el
Glo s A P gl elula Ganlos Al 5 La 38 je die 4 ghand JS e cifie Jage 45 cannialy Gl shan) calayy 1.3 IS
Lshandll aa sall 8 Uil el ol N e 245 Ayl 3 (s jreall A sl

Exercise N°4: A prismatic bar AB of weight W is resting against a
smooth vertical wall at A and is supported at the smooth knife-edge point
D, as shown in Fig. Il.4. If a vertical force F is applied at the end B, find

the position of equilibrium as defined by the angle 6.
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Exercise N°5: The homogeneous, 120-kg wooden beam

is suspended from ropes at A and B. A power wrench —7— Fig. IL.5.
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Exercise N°6: The bent beam ABC is attached to a pin at C
and rests against a roller support at B. Neglecting the weight
of the beam, find the reactions at B and C caused by the
150kg load. A
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Exercise N°7: Compute all reactions at the base A of the traffic light
standard, given that the tension in the cable BC is (a) T = 544 Ib; and
(b) T =0. The weight of the standard is negligible compared with the 15 fi
320-Ib weight of the traffic light.
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Exercise N°8: The uniform plank ABC weighs 400 N. It is D

supported by a pin at A and a cable that runs around the pulley Fig. I1.8. 70°

D. Determine the tension in the cable and the components of
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the pin reaction at A. Note that the tension in the cable is | S e B‘ ‘C
! 2.2 m T 1
constant. 0.5m
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Exercise N°9: Two blocks, connected with a horizontal link AB, are Fig. I1.9

supported on two rough planes as shown in Fig. 7.23a. If ¢s= 15° and W 400 N

Ma = 0.4 find the smallest value of W required for the equilibrium of the
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system. A
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Exercise N°10: Determine the force P required to move the
uniform 50-kg plank from its position of rest (Fig.). Take the

coefficient of friction at both contact surfaces as 0.5.
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Exercise N°11: The uniform 100-Ib plank in Fig. (a) is resting on friction surfaces at A and

B. The coefficients of static friction are shown in the figure. If a 200-Ib man starts walking from A

toward B, determine the distance x when the plank will start to slide.
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Fig. IL11.



