


1. The bent rod is supported at A, B, and C by smooth journal bearings. Compute the x, y, z components of
reaction at the bearings if the rod is subjected to forces F; = 300 lb and F, = 250 [b. F, lies in the y—z
plane. The bearings are in proper alignment and exert only force reactions on the rod.
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1. Determine the components of reaction at the fixed support A. The 400 N, 500 N, and 600 N forces

parallel to the x, y, and z axes, respectively.
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2. The smooth uniform rod AB is supported by a ball-and-socket joint at A, the wall at B, and cable BC
Determine the components of reaction at A, the tension in the cable, and the normal reaction at B if
the rod has a mass of 20 kg F(;VCC re 01( o\,
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6. Determine the components of reaction at the ball-and-socket joint A and the tension in each cable
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1. The three cables are used to support the 40-kg flowerpot. Determine the force developed in each

cable for equilibrium
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VIVIULTENTDY "ASHELANG Equilibnium oOf a Particle 3D

3. If the bucket and its contents have a total weight of 20 b, determine the force in the supporting cables
DA, DB, and DC.
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Determine the tension in the cables and the components of reaction on the smooth collar at A
necessary to hold the 50-Ib sign tin equilibrium. The center of gravity for the sign is at G.
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13. The sign has a mass of 100 kg with center of mass at G. Determine the x, y, z components of reaction

-
at the ball-and socket joint A and the tension in wires BC and BD. éF =0 ) 2/\/\ -
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11. The member is supportedbyapimatA-and cable BC. Determine the components of reaction at these

supports if the cylinder has a mass of 40 kg.
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In picking up a load from position B, a cable ten-
sion T of magnitude ' kN is developed. Calculate
the moment which 't roduces about the base O of
the construction crane.
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*4-72. If 6 = 30°, determine the minimum coefficient of
static friction at A and B so that equilibrium of the
supporting frame is maintained regardless of the mass of
the cylinder C. Neglect the mass of the rods.

4-73. 1If the coefficient of static friction at A and B is

1, = 0.6, determine the maximum angle 6 so that the frame

remains in equilibrium, regardless of the mass of the

cylinder. Neglect the mass of the rods. FQ}) /]
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*4-60. The cam is subjected to a couple moment of 5N +m.
Determine the minimum force P that should be applied to the
follower in order to hold the cam in the position shown. The
coefficient of static friction between the cam and the follower
is o = 0.4.The guide at A is smooth.
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*“4-52. 'Two blocks A and B have aweight of 10 Iband 6 Ib,

respectively. They are resting on the incline for which the FQ‘\((A{OV\ ) Q\)LIJ[\ %JH ‘lﬁoﬂ Fgﬁ
coefficients of static friction are p, = 0.15 and pp = 0.25.

Determine the angle # which will cause motion of one of
the blocks. What is the friction force under each of the
blocks when this occurs? The spring has a stiffness of
k = 2 Ib/ft and is originally unstretched.
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6/1 The 30-kg homogeneous cylinder of

400-mm diameter rests against the vertical

and inclined surfaces as shown. If the g ‘ﬁ v
coefficient of static friction between the “/T’} v ”\/ﬂl,l» 6\ ba%j
cylinder and the surface is 0.3, calculate the —7

applied clockwise couple M which would

cause the cylinder to slip. [Engineering
Mechanics Statics 5% edition, Meriam & Kraige, prob.6/8]
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6/2 Determine the smallest couple moment which can be applied to the 20-N
(=2-kg) wheel that will cause impending motion. The cord is attached to the
30-N (=3-kg) block, and the coefficients of static friction are s, = 0.2 and 4,

= (.3. [Engineering Mechanics Statics 11" edition, R.C.Hibbeler, prob.8/46)

Block, wrll not cavse

0.15m
Topunting tnbion wg
0.3 m F = WV }\/
0.15m F‘l” i @
B EI—JDN[) 2@,3}(,5(7) :01
.07 ?)

wd _
el Ve Ng

7.0 =T

o5 9>+ hadk

. Whee |, will b Mow
- 5 ’rATZ F730=7 ,\)[, =30 =D = Ml(e,ly i‘u C WV
(‘Mﬁ' MMW ahl

Fon L M= T s 03

I*O.n00) = IN

M -T.45)= Jg(0d5)=0

— M= 0954 400 05 )
’\TZF\IZO =2 "\/\/ TN@ =0

N?:L@ s

\‘?’ GZ[:\(H“U T"f@“’u
1= 006 : N



6/3 The industrial truck is used to move the
solid 1200-kg roll of paper up the 30°
incline. If the coefficients of static and
kinetic friction between the roll and the
vertical barrier of the truck and between the
roll and the incline are both 0.40, compute
the required tractive force P between the

tires of the truck and the horizontal surface.
[Engineering Mechanics Statics 5 edition, Meriam &
Kraige, prob.6/43]
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8-11. Determine the maximum weight W the man can lift u'

with constant velocity using the pulley system, without and lvo‘}'gl r TUIW\O A M W”ﬂ,7 shm) ?)ﬂ
then with the “leading block™ or pulley at A. The man has a e

weight of 200 1b and the coefficient of static friction between

his feet and the ground is p, = 0.6. ; g \M:] B
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8-25. The uniform pole has a weight of 30 Ib and a length
of 26 ft. Determine the maximum distance d it can be placed
from the smooth wall and not slip. The coefficient of static
friction between the floor and the pole is g, = 0.3.
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F4-16. Determine the minimum coefficient of static
friction between the uniform 50-kg spool and the wall so
that the spool does not slip.
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F4-17. If the coefficient of static friction at all contacting
surfaces is p,, determine the inclination 6 at which the
identical blocks, each of weight W, begin to slide.
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F4-15. Determine the maximum force P that can be
applied without causing the two 50-kg crates to move. The
coefficient of static friction between each crate and the
ground is p, = 0.25.
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A torque M of 1510 Nm must be applied to the 50-mm diameter shaft of the
hoisting drum to raise the 500-kg load at constant speed. Calculate the coefficient of
friction for the bearing.
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Draw the shear and moment diagrams for the

overhang beam. e S—
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6-19. Draw the shear and moment diagrams for the beam.
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*6-20. Draw the shear and moment diagrams for the

overhanging beam.
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6-25. Draw the shear and moment diagrams for the beam
and determine the shear and moment in the beam as
functions of x, where 4 ft < x < 10 ft.
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Determine the values and draw the diagrams for shear force and bending moment due to the imposed load on
overhanging beam shown in figure 5-4(a) and find the position of point of contra-flexure, if any.
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Problem 5-5

Determine the values and draw the diagrams for shear force and bending moment due to the imposed load on (XJVW@V‘]/ ‘\’Q m{,%/v\
overhanging beam shown in figure 5-5(a) and find the position of oint of contra-flexure, if any.
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Beam loaded as shown in Fig. P-404.
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Problem 406

Beam loaded as shown in Fig. P-406.
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23. Determine the moment of inertia of the beam’s cross-sectic
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28. Determine the moment of inertia about the x, y axis.
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8. Determine the distance y to the centroid C of the beam’s cross-sectional area and the compute the

moment of inertia |, about the x’ axis
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2. Determine the force in members ED, EH, and GH of the ttuss, and state if the members are in tension or
compression.
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7-55. The truss is used to support the loading shown.
Determine the required cross-sectional area of member BC
if the allowable normal stress is oo, = 24 ksi.
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7-78. 'The pin support A and roller support B of the bridge
truss are supported on concrete abutments. If the bearing
failure stress of the concrete is (o), =4 ksi, determine the
required minimum dimension of the square bearing plates
at C and D to the nearest % in. Apply a factor of safety of 2
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For the truss shown in the figure, calculate the stresses in members
DE_CE, and BD. The cross-sectional area of ¢ach member is ‘

1,200 mm?. Indicate tension (T) or compression (C)
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#5-24. The Howe bridge truss is subjected to the loading

shown. Determine the force in members HD, CD, and GD,

and state if the members are in tension or compression.

5-25. The Howe bridge fruss is subjected to the loading
shown. Determine the force in members HI, HB, and BC,
and state if the members are in tension or compression.
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#5-28. Determine the force in member GJ of the truss and
state if this member is in tension or compression.

5-29. Determine the force in member GC of the truss and
state if this member is in tension or compression.

1000 Ib

1000 1k .
P L&t\,
11)(1«%/(f / ’ 7(

UK
0 \ s PA|
- B C J D £X _l(._’: ‘5,%9 = 77 5—7_
10 ft 10 ft 10 ft 10 ft ‘
VVM 1000 1b Y\ Slv%k © 70

@ZMM:O =7 KE\/L%)‘WOO (30) ~1900 () - 1000 L %0) =0

¥os KEK/—,‘D\DO I

Fy l Tﬁ

990 () B

o

~

Sabe_for | i 30 "“T%f_v Hoesrr

@ZNL)% —,LO
Rey(a0) ~H90 L10) 4 F a3 05,33 )1E sin30 140) =0

E

, P
Wms@omr—m T)erwmo) 20000

Fg:%@om

6
q.
" 1T



5-30. Determine the force in members BC, HC, and HG.

After the truss is sectioned use a single equation of

equilibrium for the calculation of each force. State if these
members are in tension or compression.

5-31. Determine the force in members CD, CF, and CG

and state if these members are in tension or compression.
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#5-32. Determine the force in members /C and CG of
the truss and state if these members are in tension or
compression. Also, indicate all zero-force members.

5-33. Determine the force in members JE and GF of the
truss and state if these members are in tension or
compression. Also, indicate all zero-force members.
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