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i 3.39

Stee! framing members AB, BC, and CD are joined at B and C and are
braced using cebles £F and EG. Knowing that £ s at the midpoint of BC
and that the {ension in cable £F is 110 Ib, determine (o) the angle
between £ ind member BC, (h) the projection on BC of the force
exertad by cable £F at point £,
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(32 -9j - 240 (A -6ir0k)
- X

Therefore

(32)(=7) + [-=9){=8) = (-29){6) = (41)(1)cosO

2086 = —0.69623

(b) By definition

= (110 1b){~0

L= TSI

or (TEF)BC = ~76.6 lb 4
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The frame 40D is hinged at 4 and D and is supported by a cable that
passes througn a ring at B and is attached to hooks at G and H. Knowing
that the tension in the cable is 1125 N, determine the moment about the
diagonal 47 of the furce exerted on the frame by portion BA of the cable.

Have Map = Pyt X Tin)
. (0.8 mli - (0.6 M)k . )
where Ay = el '}’ ( )‘ﬁ = .8 - 0.6k
V08w + (~06m)”
. v, = (0.4 m)i
BH

Ty = 7'31/‘;,—3:,;

Then
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or 1\’1/”) = ~180.0 N-m 4
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Knowing that P = 0. replace the two remaining couples with a single
eguivalent ceuple, specifying its magnitude and the direction of its axis.

PROBLE

Huave

Where
=—(0.7 nxﬁ; <
:(56.0 ;\5~m]ﬁ : -~ ,
Al Mamvepx By

= \/{'—(}.3()() :11)2

e =
i =0.710m
‘ Then = /1!3; Fy
;
= —(30 NJi+ (54
i M, ={034mljx f
= {1890 Nemji + {
% Finally M =(36.0 N-m)i 4 [ (1890 N+ (16,20 NAn;)I\J
' = (74_9 Nemi o+ 16,20 Mo
or M =766 N-m 4
; 16.20
' cosh. = ———
T 76.632
or 8, = 12.20¢ 8. =90.0° 6. = 77.8° 4
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PROBLEM 3.85

Three workers trying to move a 1 X 1 X 1.2-m crate apply to the crate the |
three horizontal forces shown. (a) If P = 240 N, replace the three forces
with an equivalent force-couple system at 4. (b) Replace the force-couple
system of part @ with a single force, and determine where it should be |
applied to side AB. (c¢) Determine the magnitude of P so that the three
forces can be replaced with a single equivalent force applied at B.

SOLUTION
(a) Based on ZF,:
c e —200 N + 200 N + 240 N = F,
' F, =240 N
M, | or F, = (240 N)k «
z ° :/\ - Based on IM ,:
e (200 N)(0.7 m) - (200 N)(0.2 m) = M,
M, =100 N-m
® or M, = (100.0 N-m)j <
& 3
Based on XF.:
e —200 N+200 N+240 N = F
N F=240N
2 ° A or F = (240 N)k <«
‘ﬁ) Based on XM -
a 100 N-m = (240 N)(x)
x = 041667 m
or x = 0.417 m From 4 along 4B 4
() Based on TM:
- — Jee ~(200 N)(0.3 m) + (200 N)(0.8 m) - P(1 m) = R(0)
R | T:,;,.‘m P =100 N
— . _L or P =100.0 N 4
|
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PROBLEN 3.86

To opon an in-

ground water valve. two workers apply the two horizontal
a the handie of a valve wrench. Show that these forees are
a single force and specify. if possible, the point of
“ihe single force on handle ABC.

Let R be the single cquivalent foree...

- SF: R=F,+F.

= (266 Nj{eos 1078 — <in10°k) + (320 N)(~cos i - sin§°k)

or R = —(60.8 N)i—(89.7 N)k «

: . R Would have to be applied 3.59 m to the right of 4 4
| on an extension of handle 48C.
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3.102
“two children sitting at ends 4 and B of a seesaw are 38 ke
spectively. Determine where a third child should sit so that

5t the weights of the thrse children will pass through C if
-of(a) 27 ke, (b) 24 ke,

- 38
| o d =58 e667 m
| 27
or d = 0.667m 4
i We = meg = (24 kg)g
SOttt Weight to act at G, Mo =0
¥ {(38kgg]2m) - [(24kg)e (<) - [(29 ke) gl{2m)=0
= 76— 38 =075m
5 24

or d =0.750m <

PROPRIETARY MATERIAL 2057 The MeG
s ddisribired B auy o oe by es
cifcators pessisted v Meling

A rights veserved. No pir? of thic \anmal may be displayed, reproduced
s publisher, or wsed Devond the linited disiribution 1o teachers and
e A v are i st this Mannal, you are using it withou permission.

Jeeeans, withai,
Forifich Bedivia

275




wy

2 ao1o7

M is applied to the link in a mechanism, the resulting
2 on the link from a guide and the connecting links are as
aine (o) the values of M and o so that the applied forces
11 be reduced to a single equivalent force whose line of

SOLUTION

(@) Have =3 £A7,,:

0830° =(3.3 in.)(20 1b)sin 30°

or M =11521bin ) 4

ev o RIS ortented at 43° as shown (since its line of action
e s through Band D).

Haoo XF.0 0= (40 Ib)cosds® ~ (20 b)cost 5°
—(90 Ib)cos{or + 45°)

croooe 302839

or o = 39.3° 4

(hy ZF,. R, = 40 = 205in 307 ~ Y0cas 3920 27

! = =39.602 b

Now R=J28. or R =3611b 7 45.0° «
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