CIVL 115

Solution to Ch. 4 problems from Hibbeler

[image: image1.png]4162, Determine the moment of the force F about  Posiion Vector And Force Vectors
point 0. The force has coordinate direction angles
of @ = 60°, = 120°, y= 45°. Express the result as Fou = {(6- 0+ (14~ 04+ (10- Ok} em
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Moment of Force ¥ About Point O : Applying Eq. 47, we have

My =rox F
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= {298i + 15.1j - 200k} N-cm Ans




[image: image2.png]4-165. Determine the magnitude of the moment of
the force F, about the hinged axis aa of the vector.
Posiion Vector And Force Vector :
£ = {1205 = (0)i + 0~ (-DIj + @~ 0k} m= (1) m
[ [-05 - (2505 +
001+ 15 o8 30)]1i+ (0 - LS sin 300k

)
]
\

Fe=

o0

1+ 15 cos 0] + (0~ 15 sin 30°

= {159,331 + 183.15) - 59.75k] N

Moment of Force ¥ About Point a-a Axis : The unit vector
along the a-a axis is §. Applying Fq. 4-11, we have

M. =i x F)
1 o 0
<o 1 0

15933 18315 5975 The negative sign indicates that M,.. is dirccted toward negative

116-59.75) - (183.15X0)] 0 + 0 xaxis.
=-597N'm I

=597N'm Ans





[image: image3.png]4-166. Determine the resultant couple moment of
the two couples that act on the assembly. Member OB

lies in the x-z plae.
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Foc the 400-N forces :
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[image: image4.png]4-167.  Replace the force F having a magnitude of
F = 50 KN and acting at point A by an equivalent
force and couple moment at point C.

i 15§~ 3K

Fe=S0 07 + sy + 37
Fa = {1431+ 214 - 20K) KN Ans
ik
Me=roxk=| | 45 0
1429 2143 —4286]

= (~192.9i + 42.86] - 42.86K) kKN -m
M, = [-1929i +42.86] - 4286k} KN'm  Ans





[image: image5.png]*4-168. The horizontal 30-N force acts on the
handle of the wrench. What is the magnitude of the
moment of this force about the z axis?

Position Vector And Force Vector :
Fan= (00114020 m

(001 - 0)i +(02-0) + (05 -0k} m
~001i + 0.2 + 005K} m

Ofsin 4571 — cos 45°)) N
21213 - 21.213)) N

Moment of Force ¥ Aboutz s  The unit vctor along the < axis
sk Applying Eq. 411, we have

M. =k xF) [
o o 1 B

_|eo 02 o o 0 1
21213 21213 0 o[-0t 02 oo
21213 2123 0

or

-0+ 1{(-0.01)(-21.213) - 21.213(0.2)]
=00+ 1001)(-21.213) - 21.21302)]
=403N-m Ans
=403 N'm Ans

‘The negative sign indicates that M, is directed along the negative
2 axis




Extra problems:
[image: image6.png]470, 1f the couple moment has a magnitude of
220 N m, determine the magnitude F of the couple
forces.
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[image: image8.png]4478, Two couples act on the beam. Determine the
magnitude of F so that the resultant couple moment
is 450 N'-m, counterclockwise. Where on the beam
does the resultant couple moment act?





Answers to extra problems:

4-70
[image: image9.png]s
(ormerlers

F=100N'm (Counterclockwise) ~ Ans





4-78

[image: image10.png]G M=SM; 450 =20006) + F cos 307 (05)

762N Ans

The resulnt couple moment is a free vector. It can act at any
point on the beam.




