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| | FUNDAMENTAL PROBLEMS

Partial solutions and answers to all Fundamental Problems are given in the back of the book.

F2-1. Determine the magnitude of the resultant force F2-4. Resolve the 30-1b force into components along the
acting on the screw eye and its direction measured clockwise « and v axes, and determine the magnitude of cach of these
from the x axis. components,

v

x
45

6 kN Prob. F2-1

F2-2. "Two forces act on the hook. Determine the magnitude A

of the resultant foree. F2-5. 'The force ¥ = 450 1b acts on the frame. Resolve this
force into components acting along members AB and AC,
and determine the magnitude of each component.

S00N Prob. F2-2
F2-3. Determine the magnitude of the resultant force and Prob. F2-5
its direction measured counterclockwise from the positive F2-6. If force F is to have a component along the u axis of

X axis. F,— 6 kN, determine the magnitude of F and the magnitude

of its component F, along the » axis.
u

':r:“ﬁ-'rrn
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- FUNDAMENTAL PROBLEMS

F2-7. Resolve each force acting on the post into its x and
¥y componenlts.,

v
I Fy = 300N

Prob. F2—-7
F2-8. Declermine Lthe magnilude and direction ol the
resultant force.

250 N >

10 N

300 N

Prob. F2—S8
29, Determine the magnitude of the resultant force
acting on thc corbel and its dircction # moasurcd
counterclockwise from the x axis.

¥y

F=6001b  F2— 4001b
Fy = 700 1b

Proh. F2-9

F2-10. If the resultant force acting on the bracket is ta be
730 N dirccted along the positive v axis, determine the
magnitude of F and its direction 4.

Prohb. F2—10

F2-11. 1If the magnitude of the resultant force acting on
the bracket is 1o be 80 1b directed along the « axis, determine
the magnitude of F and its direction @,

Probh. F2-11

F2—12. Determine the magnitude of the resultant force
and its dircction # mcasurcd counterclockwise from the
positive x axis

Prob. F2—12
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- FUNDAMENTAL PROBLEMS

F2-13. Dectermine the coordinate direction angles of the F2-16. Express the force as a Cartesian vector.
force.

Prob. F2-16
. — F2-17. Express the force as a Cartesian vector.
Prob. F2-13 z

F2—-14. Express the force as a Cartesian vector.
z

Prob. F2—17

F2-18. Determine the resultant force acting on the hook.

Prob. F2-14

F2-15. Express the force as a Cartesian vector.
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- FUNDAMENTAL PROBLEMS

F2-19. Express the position vector g in Cartesian F2-22. Express the force as a Cartesian vector.
vector form, then determine its magnitude and coordinate
direction angles.

z , x

= 900N

Prob. F’2-22

- F2-23. Determine the magnitude of the resultant force

F2-20. Determine the length of the rod and the position oA

vector directed from A o B. What is the angle 87

Prob. F2-20

F2-21. Express the force as a Cartesian veclor.

Prob. F2-21

%
“Wiittee
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- FUNDAMENTAL PROBLEMS

¥F2-25. Determine the angle € between the force and the
line AO.

F—{—6i+9f+ 3K KN

Prob. F2-25

F2-26. Dectermine the angle 8 between the force and the
line AB.

F2-27. Determine the angle € between the force and the
line OA.

F2-28. Determine the projected component of the force
along the line OA.

Probs. F2-27/28

F2-29. Find the magnitude of the projected component of
the force along the pipe AO.

Prob. F2—-29

F2-30. Determine the components of the force acting
parallel and perpendicular to the axis of the pole.

Zz

»y Prob. F2-30

2-31. Determine the magnitudes of the components of the
force F — 56 N acling along and perpendicular to line AO.

1
**Mlltlge&
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| | FUNDAMENTAL PROBLEMS

All problem solutions must include an FBID.

F3-1. The crate has a weight of 550 Ib. Determine the
force in cach supporting cable.

Prob. I'3-1

F3-2. The beam has a weight of 700 Ib. Determine the
shortest cable A BC that can be used to lift itif the maximum
force the cable can sustain is 1500 1b.

! 100 |
Prob. F3-2

F3-3. If the 5-kg block is suspended from the pulley B and
the sag of the cord is d = 0.15 m, determine the force in cord
A BC. Neglect the size of the pulley.

d=015m

F3-4. The block has a mass of 5 kg and rests on the smooth
planc. Determine the unstretched length of the spring.

Prob. F3-4

F3-5. 1If the mass of cylinder C is 40 kg, determine the
mass of cylinder A in order to hold the assembly in the
position shown.

b

F3-6. Dectermine the tension in cables AB, BC, and CD,
necessary to support the 10-kg and 15-kg traffic lights at B
and C, respectively. Also, find the angle 0.

A D

Prob. F3-6

zﬁj”:rrﬂ

Mlttibc
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- FUNDAMENTAL PROBLEMS

All problem solutions must include an FBD.

I3-7. Dectermine the magnitude of forces Fy, F,, F;, so
that the particle is held in equilibrium.

YQ()ON y
Prob. F3-7

F3-8. Determine the tension developed in cables A B, AC,
and AD.

900N
Prob. F3-8

I3-9. Dectermine the tension developed in cables AB, AC,
and AD.

F3-10. Determine the tension developed in cables AB,
AC.and AD.

F3-11. The 150-Ib crate is supported by cables AB, AC,
and AD. Determine the tension in these wires.

Prob. F3-11

%
Wlittee

Sotsall Smalah sl dimaléin Ligth



- FUNDAMENTAL PROBLEMS

F4-1. Determine the moment of the force about point .

100 N

: 5m i

Prob. F4-1
F4-2. Determine the moment of the force about point O.

F=300N

30°

03m

i 04m i

Prob. F4-2

F4-3. Determine the moment of the force about point O.

Prob. F4-3

F4—-4. Determine the moment of the force about point O.
Neglect the thickness of the member.

SON

I——l(l) mrn-—l 60°

45+ 200 mm

b |

Prob. F4-4

F4-5. Determine the moment of the force about point O,

600 1b

05 n

Prob. F4-5
F4-6. Determine the moment of the force about point O.

500 N
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F4-7. Determine the resultant moment produced by the

forces about point O.

F4-8. Dectermine the resultant moment produced by the

forces about point (.

Prob. F4-7

F4-9. Determine the resultant moment produced by the

forces about point O.

Prob. F4-8

|
5 =2001b |

6n

Prob. F4-9

4-10. Determine the moment of forece F about point O,
Express the result as a Cartesian vector.

F=S00N B Sy
\';
x S \/

Prob. F4-10

F4-11. Determine the moment of force F about point O.
Express the result as a Cartesian vector.

F4-12. If the two forces F; = {100i — 120§ + 75k} Ib and
F, = {—200i + 2505 + 100k} Ib act at A, determine the
resultant moment produced by these forces about point O.
Express the result as a Cartesian vector.

z

41t
\( Fy
o F
31N sSn %

Prob. F4-12

::j,“::!‘-’il
~dlittes
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F4-13. Determine the magnitude of the moment of the
force F = {300i — 200j + 150k} N about the x axis

F4-14. Dectermine the magnitude of the moment of the
force F = [300i — 200j + 150k} N about the OA axis.

F4-15. Determine the magnitude of the moment of the
200-N force about the x axis. Solve the problem using both a
scalar and a vector analysis,

Prob. F4-15

F4-16. Determine the magnitude of the moment of the

force about the y axis.
¥~ [30i — 20f + SO0k} N

Prob. F4-16
F4-17. Determine the moment of the force
F = {[50i — 40§ + 20k} Ib aboul the AR axis. Express the
resultl as a Cartesian veclor.

z

Prob. F4-17
F4-18. Determine the moment of force F about the x, the
v, and the z axes. Solve the problem using both a scalar and
a vector analysis.

1
"Mlltg?e
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| | FUNDAMENTAL PROBLEMS

F4-19. Determine the resultant couple moment acting on
the beam.

400 N 400N
A

200 N

200N

Prob. F4-19

F4-20. Dectermine the resultant couple moment acting on
the triangular plate.

200 Ib 150 1b

Prob. F4-20

F4-21. Determine the magnitude of F so that the resultant
couplc moment acting on the beam is 1.5 kN - m clockwise.

FT
0.9m

Proh. F4-21

F4-22. Determine the couple moment acting on the beam.

Prob. F4-22

F4-23. Determine the resultant couple moment acting on
the pipe assembly.

z .
|(M¢), — 4501b-11 ¢

(M)s ~ 300 Ib-1t

(M), — 250 Ib-1t
Prob. F4-23

F4-24. Determine the couple moment acting on the pipe
assembly and express the result as a Cartesian vector.

‘4 =4s0N %

1
“Wiittee
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F4-25. Replace the loading system by an equivalent
resultant force and couple moment acting at point A,

100 1b

e 2000 10

Prob. F4-25

F4-26. Replace the loading system by an equivalent
resultant force and couple moment acting at point A.

40N
30N

Prob. F4-26

F4-27. Replace the loading system by an equivalent
resultant force and couple moment acting at point A.

Q00 N \30°_

T 075 m"'" 075m  075m | 075m

Prob. F4-27

F4-28. Replace the loading system by an ecquivalent
resultant force and couple moment acting at point A,

Prob. F4-28

F4-29. Replace the loading system by an cquivalent
resultant force and couple moment acting at point O,

F; — { —3001 + 150§ + 200k} N

/ljm 1

¢

Prob. F4-29

F4-30. Replace the loading system by an cquivalent
resultant force and couple moment acting at point (.

Z
£ = 100N

M, =~ 75 N-m

Prob. F4-30

T
"’Mﬂlt@b
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F4-31. Replace the loading system by an cequivalent
resultant force and specify where the resultant’s line of
action intersects the beam measured from O.

l—sn ! in ! 3n ! 3n—-l

F4-32. Replace the loading system by an equivalent
resultant force and specify where the resultant’s line of
action intersects the member measured from A.

Prob. F4-31

50 1Ib

100 1b Prob. F4-32

F4-33. Replace the loading system by an cquivalent
resultant force and specifly where the resultant’s line of
action intersects the horizontal segment of the member
measured from A.

s 3l.‘)kN

20 kKN

—2m 2m Zm

B Prob. F4-33

F4-34. Replace the loading system by an equivalent
resultant force and specify where the resultant’s line of
action intersects the member A B measured from A.

h
0S5Sm
1.5 m—l

aOSsm

05 m s 5

- 4
HEN 6 kN
S5 kN
3m
A
_ x

Prob. F4-34

F4-35. Replace the loading shown by an equivalent single
resultant force and specily the x and y coordinates of its
line of action.

Prob. F4-35

F4-36. Rceplace the loading shown by an equivalent single
resultant force and specify the x and y coordinates of its
hne of action.

Prob. F4-36

Mfttbe

LYV AL PEVE B M_MDI aadi
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F4-37. Determine the resultant force and specify where it
acts on the beam measured from A.

F4-38. Determine the resultant force and specify where it
acts on the beam measured from A.

150 1b/1

61 i sn |

Prob. F4-38

F4-39. Determine the resultant force and specify where it
acts on the becam measured from A.

F4—40. Determine the resultant force and specify where it
acts on the beam measured from A,

200 Ib/1 500 Ib

F4-41. Dectermine the resultant force and specify where it
acts on the beam measured from A.

6 KN/m

Prob. F4-41

F4-42. Dectrermine the resultant forece and specify where it
acts on the beam measured from A.

1
‘ﬂllltgke
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F4-25. Replace the loading system by an equivalent

resultant force and couple moment acting at point A,

100N

F4-2

resultant force and couple moment acting at |

G A

1 200N - m

40N

F4-27. Replace the loading system by an equivalent
resultant force and couple moment acting at point A,

900 N \30°

300N

300 N-m

|' '
|
075, .ﬁ‘}ﬁg m T ﬁiﬁn‘?‘*ﬁﬁ}_.l

F4-27

6. Replace the loading system by an oo

F4-28. Replace the loading system by ap eqiva,
resultant force and couple moment acting at point 4.

34 100N
4l

F4-28

F4-29. Replace the loading system by an equivalent
resultant force and couple moment acting at point (.

F4-29

F4-30. Replace the loading system by an equivalent
resultant force and couple momen; acting at point 0.

o
<

F] = 100N




178 CHAPTER 4 FORCE SYSTEM RESULTANTS

14 31 Replace the loading system by an equivalent
resultant force and specify where the resultants line of
action intersects the beam measured from O.

500 kN SO0 kN

250 kN

A A O

F4-31

F4-32. Replace the loading system by an equivalent
resultant force and specify where the resultant’s line of
action intersects the member measured from A.

200 kN

SO kN

F4-32

F&-33. Replace the loading system by an equivalent
resultant force and specify where the resultant’s line of
action intersects the horizontal segment of the member
measured from A,

F4-33

F4-3. Replace the loading system by an cquiva,
resultant force and specify where the resultant’s fine
action intersects the member AB measured from A,

&M

F4-35. Replace the loading shown by an equivalc - unge
resultant force and specify the x and y coordinates - s line
of action. :

W

—

F4-36. Replace the loading shown by an equivaler: 2%
resultant force and specify the x and y coordinates of = /7
of action. z

200

7

Fe*




188 CHAPTER 4 FORCE SYSTEM RESULTANTS
F4A 370 Determine the resultant toree and specity where it 4400 Determne the rc\u-ll:ml I’:u'cc and specity Where
acts on the beam measured (rom A acts on the beam measured trom A,
N 200 KN'm - SO0 KN
YKN/m

150 KN 'm

i

P lSmoe 3m -+
F4-40
F4-37
F&38. Determine the resultant foree and specify where it F4-41. Determine the resultant force and specily where it
acts on the beam measured from A, acts on the beam measured from A.

150 kN /m

i F4-41

F4-39. Determine the resultant force and specily where it

F442. Determine the resultant force and specify where ™
acts on the beam measured from A.

acts on the beam measured from A.

160 N/m




CHAPTER 5 EQuUILIBRIUM OF A Ricip Bopy

l FUNDAMENTAL PROBLEMS

. .“_4. I)t‘ll.‘l'l'llil!t‘ ‘hc C(“np“"cl"!\ ﬂf I'L‘Ell’..'llun ul ih(.' I‘I s
an FBD. i , : X
I P"’Nﬂ" solutions must include support A. Neglect the thickness of the beam.

1. Determine the horizontal and vertical components ol o
“reaction at the supports. Neglect the thickness of the y 2 ]

cam.

SO0 KN

GO0 KN - m

oS ——F——S M ——=-—5 m —

F5-1

§5-2. Determine the horizontal and vertical components

of reaction at the pin A and the reaction on the beam at C. F5-4
4 KN : : _ RIS = 15
EL _ 3 F5-5. The 25-kg bar has a center of mass at G. Il ire
- _——— -— — ;'
o ; L>m supported by a smooth peg at C. a roller at A, and cord AB,
4 B determine the reactions at these supports.
~,
0.3 A
1Sm 03m D

|

.. F5-2 i
i =) The truss is supported by a p .
|, o Y@ pin at A and
i ._g;nmpdmsupmnm' ions P EpHerNLA, | 3

F5_-6- Determine he reactions at the smooth conte
pomis A, B, and € on the bar,
n". a




252 CHAPTER 5 EQUILIBRIUM OF A RigiD BoDY

; . dide an FBD F5-10. Determine the support reactions at the smogiy
All problem solutions musi include an L journal bearings A. B, and C of the pipe assembly,

FS-7. The uniform plate has a weight of 50 kN. Determine |
the tension in cach of the supporting cables.

F5-11. Determine the force developed in the short link

H F5-7 BD. and the tension in the cords CE and CF. and the

reactions of the ball-and-socket joint A on the block.
F5-8. Determine the reactions at the roller support A, the

ball-and-socket joint D. and the tension in cable BC for
the plate.

F5-9. The rod is supported by smooth journal bearings at

A. B.and C and is subjected to the two forces. Determine

F5-12. Determine the components of reaction that h¢
the reactions at these supports.

thrust bearing A and cable BC exert on the bar.

“

<

X

= 80N

~

/////i\\\
ol

(.6m

-~
.

X - 015m
O4m e ~ 0.15m
C o | o \
¥
F5-9
F5-12

i ek o o e\




6.3 Ziro-Force Mimetrs 275

All problem solutions must include FBDs.

Fo-4 Determine the greatest load £ that can be applied to
the truss so that none of the members are subjected 1o a foree
exceedmg either 2 kN intension or 1.5 kN in compression,

Fo-1. Determine the force n each member of the truss,
State if the members are in tension or compression.

’-— —dm- -i-,,, 4m-—r+

Fo-1

F6-2. Determine the force in each member of the truss.
State if the members are in tension or compression. F6-4
F6-5. Identify the zero-force members in the truss.

3kN

F6-5

Fo-2

H»—S. Determine the force in members AE and DC. State
Il the members are in tension or compression.

F

F6-6. Determine the force in each member of the truss.
State if the members are in tension or compression.

iy —
Y

800 kN

Fo6-3 Fo-0



286 CHAPTER 6 STRUCTURAL ANALYSIS

F6-10. Determine the force in members EF. CF, apq B
of the truss. State if the members are in tension ﬁ;
F6-7. Determine the force in members BC, CF,and FE. compression.

State if the members are in tension or COmMpression.

All problem solutions must include FBDs.

300N 300N

800N F6-10

F6-7 F6-11. Determine the force in members GF, GD. and ()
of the truss. State if the members are in tension o

compression.
F6-8. Determine the force in members LK, KC, and CD

of the Pratt truss. State if the members are in tension or

compression.
K /

-2 m--2m--2m~

F6-12. Determine the force in members DC, Hl.and /I
the truss. State if the members are in tension or compress"
Suggestion: Use the sections shown.

F6-8

F6-9. Determine the force in members KJ, KD, and CD
of the Pratt truss. State if the members are in tension or
compression.

~—3m—-2m=--2m-—3m—

Zm--2m--2m-

F6-9
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\[l problem solutions must include FBD:s,

Fo-13. Determine the force P needed 1o hold the 60-N
weight in equilibrium.

Fo-13

Fo-14. Determine the horizontal and vertical components

of reaction at pin C.
S00N

Il m ] I m 1 m—

Fo-14
F~15. 1f a 100-N force is applied to the handles of the
pliers. determine the clamping force exerted on the smooth
Pipe B and the magnitude of the resultant force that one of

the members exerts on pin A.
100N

l

2.0 FRAMES AND VIACHINES J11

1

FOo=16. Determine the horizontal and vertical components

of reaction at pin C.

400 N

mt e
800N -m | R ﬂ

|

Fo-16

F6-17. Determine the normal force that the 100-N plate
A exerts on the 30-N plate B.

3
0.3 m! 1.2m il)._ﬂj F6-17

F6-18. Determine the force P needed to lift the load. Also,
determine the proper placement x of the hook for
equilibrium. Neglect the weight of the beam.

|——0.9mv——‘




312 CHAPTER 6 STRUCTURAL ANALYSIS

F6-19. Determine the components of reaction at A and B.

600 N

F6-19

F6-20. Determine the components of reaction at D.

15kN
10kN

F6-21. Determine the components of reaction at A and C.

400 N/m

etermine the components of reaction 4
C

F6-22. D

—_—1lS5m——15m——15m—

F6-23. Determine the components of reaction at £,
4kN/m

B

SKN F6-F

F6-24. Determine the components of reaction at D and &
components of reaction the pin at A exerts on member BA
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L=l h { { . !
B LN R SR 28 L e

All problem solutions must include FBDs.

F74. Determine the normal force, shear force. and
moment at point C.

-1 Determine the normal force. shear force, and
moment at point C.

15kN

-—15m-—15m—-—-15m-—15m ~
~—15Sm—15m——15m——15m—

F14
F7-1

F7-5. Determine the normal force. shear force. and

F7-2. Determine the normal force. shear force, and moment at point C.
moment at point C.

Im———3m——

~15m—-—15m—I15m—-—15m~—

F7-§
F7-2

F7-6. Determine the normal force, shear force, and
moment at point C. Assume A is pinned and B 1s a roller.

Pl !
3. Determine the normal force, shear force, and
Moment at point €




/14 SHEAR AND MOMENT EQUATIONS AND DIAGRAMS 351

7 : _I'Eiﬁ n E
s il

Determine the shear and moment as a function of
X, and then draw the shear and moment diagrams.

17-7. Determine the shear and moment as a function of X, F7-10.
and then draw the shear and moment diagrams,

F7-7
F7-8. Determine the shear and moment as a function of x. F7-11. Determine the shear and moment as a function of
and then draw the shear and moment diagrams. X, where 0 = x < 3mand 3m < x < 6 m, and then draw
the shear and moment diagrams.
2 kN/m

30kN-m

1729,
and the

Determine the shear and moment as a function of x,

. F7-12. Determine the shear and moment as a function of
0 draw the shear and moment diagrams,

x,where 0 =< x < 3mand3m < x < 6m,and then draw
the shear and moment diagrams.

14 kN
E—————




| FUNDAMENTAL PROBLEMS

13. Draw the shear and moment diagrams for the beam.

BN

b1 —t— b1 —

F7-13

-14. Draw the shear and moment diagrams for the beam. F7-17. Draw the shear and moment diagrams for the

6 kN
8kN/m

L]
e

F—15m 1.5m

F7-14
F7-17

7-15.  Draw the shear and moment diagrams for the beam.

12 kN




