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2.52 A force of 500 Ib ,directed along the axis of the boom from A to O
F =-500lb;a =35°b =65°
F, = F cosa =-500c0s35°

F, =-410lb y
F,=Fsna =-500sin35°

F, =-287lb IR
F, =F,sinb =-287sin65°

F, =-260lb
F, = F, cosb = - 287 cos65°
F,=-121.2Ib

s-{------------------=

qy = Cos'l% —cos 20 _ 4101 30 y
F, , 410 =
=cost—L=cos'——=+145° K-S-F
Ay F 500 i
q, = cos 'z = cos 1 23 g4 00
F 500 z

2.56 A precast concrete wall section is temporarily held by the cables shown. If
the tension in cable AB is 700 Ib, determine the components of the force exerted on
the wall section at A.

z, =12-16

4
= JdZ+d2+d? =,/(12)? +(- 6) +(- 4)°

“F = -1z, 700 = 6001b
14

F =2 2+700 = - 300lb
14

d
9, £ == %4700 = - 2001b
d 14
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2.62 A precast concrete wall section is temporarily held by the cables shown. If
the tension in cable AB is 700 |b and the tension in cable BC is 900 Ib , determine the
components of the resultant of the forces exerted by the cables on point B.

A(0 ,0,16)
B(12,0,12)
C ( O 1 16 1 0 )
S Distance Components Distance Force Components
— 2 2 2 _ dx _ d — dz
(Ib) dy dy d, d-,/dx+dy+dz Fo=—F Fy—FyF Fo=F
_d _9 _d.
Tas= am %o | Yot Yo )= 20 25 J-12)2 +(6)2 + (4)? d _FTAB - d e
700 [0~ 12|=6-0|=16-12 =14 = L2700 | =84700 | =700
=-12 |= = 14 14
=-600lb =300lb = 200Ib
d d,
To= X~ Xg | Yo~ Ye|=2. - 7z, y =% o :FyTsc =FTBC
BC— | _ _ _ (-12)% + (6)% + (- 12)? )
900 |~ 0-12|=6-0|=0-12 =18 _-12, =890 [=712x000
_ - =—--"900 18 18
=-12 |= =-12 18
= - a00lb =300Ib =-600lb
X = SFx Ry = SFV z = SFZ
=-1200 = 600 =- 400

R =SF, =-600- 600=-1200b

R, = SF, =300 +300 = 600Ib

R =SF, =200- 600=-400b

R=/R?+R?+R? = /(- 1200)? + (600)* + (- 400) =1400lb
.- 1200

q, = cos R = cos =149°
R 1400

q, = cos ' = cos 1 5% _ 460
R 1400

q, = cost R = cost 240 _ 106 60

R 1400
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2.64 Knowing that the tension in AC
Is 7,000 Ib , determine the required
values of the tension in AB and AD so
that the resultant of the three forces

applied at Ais vertical .

B. M. Mohammed

............................................................................‘

A(0O ,60, 0 ) ; B(20,0,15)
C(20,0 ,-30) ; D(-45,0, 0)
Forca Distance Components Distance Force Components
—_ - dx — dy - dz
(Ib) dy dy d, d=,/df +d? +d; Fo=—F | F,=—F | F,=-xF
d
- =_XTAB d dZ
XB - XA yBO )éAO =2Zy- Z, 2do :FyTAB :FTAB
_ =0- _ J(20)2 +(-60)2 + (15)°2 <V
Tag|=20-01 " "1=15-0 =65 65 |==%r, =B,
=20 =15 =0.3077T,,| & 65
=-0.923T,, | =0.2307T,,
d d
Yo~ Yal=% ™ 2a =$ =Ty =T
Tac Xe = X _CO- 6A0 —_30- O\/(20)2+(-60)2+(-30)2 dTAC d60 _d30
= |=20-01|" - @*7000 :'7—0*7000 =W*7OOO
70000 =59 |=7%0 |=-30 =70 0 =-6000  |=-3000
= 2000
Xo = Xa | Yo~ Ya =z, - z, =%TAD :c:ijAD =%TAD
=-45- 0|=0- 60| _ J(45)7 + (-60)7 + (0)°
TAD —_ 45 - _ 60 - 0 ) 0 = 75 - - 45TAD :ﬂTAD =£TAD
- - =0 75 75 75
= 0'6TAD = 0.8TAD =0
Rx = SFx Ry = SFV Rz = SFZ
R =SF, =0P 0.307/T,; +2000- 0.6T,5 =0....c0evemrrrerimnnen. @
R=R, = SFy =0P -0.923T,; - 6000 - 0.8T 5 cccerever venne (2)
- 3000 =13043.471b

=SF,=0b 0.230T,; - 3000=0pP T,z ="~
Rz z AB AB 023

From (1) 0.3077(1304347) +2000- 0.6T,, =0P T,, =1002451lb
From(2)R=R,=SF, =0b -0.923(13043 .47) - 6000 - 0.8(10024 .510)
R = - 20058 .73Ib
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2.70

in each rope.

A 50-1b load is supported by three ropes which
are attached to a ceiling as shown. Determine the tension

B. M. Mohammed
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|F0rc Distance Components Distance Force Components
] — 2 2 2 _ dx _ d — dz
(Ib) dy dy d, d-,/dx+dy+dz FX—FF Fy—FyF FZ—FF
—_ dx _ d — dz
XA XD yA - yD = ZA ZD ; - FTAD = FyTAD - FTAD
Tapl =8- 4 |=0- (-6)|=0- 2 “”:*7(6;18%2) _ 4 _ 6 _ -2
4 _ -0 ' 7.4833 | 74833 | 7.4833 "
= =0.534T,, |=0.801T,, |=-0.267T,,
—_ dx _ d — dz
X - X5 | Ys - Yo =4- 4 ; = FTBD = FyTBD _FTBD
-4)? + (6)% + (-2)°
TBD :O' 4 :0' ('6) :0'2 ( ):7(4)833( ) _4 - 6 T = _2 T
—.4 = 5 ' 7.4833 ™| 7.4833 *| 7.4833 %
- =-0.534T,, |=0.801T,, |=-0.267T,,
—_ dx _ d — dz
- Xp |Ye- Yo =2, - Z, _FTCD _FyTCD _FTCD
_ _ _ JEOT(6)7 + (4
Tep] =0- 4 [=0-(-6)|=6- 2 =8.246 -4 -6 T, -4 T,
__.4 = —4 ' 8246 < | 8246 © | 8246 <
=-0.485T, | =0.727T, | =0.485T,
50 - - -50
Rx = SFX RV = SFV Rz = SFZ
R =Sk, =0pP 0.534T,, +0.534T,, - 0.485I ., =0
04851, =0.534(T 5 - Top) P Tep =L AT ap - Tap)-eeeeremeerveeemnnnenee (N

R,=SF,=0pP 0.801T,, +0.801T,, +0.727 T, - 50 =0
0.801T,, + 0.801T,, +0.727 (1.1(T,p - Tep)) - 50 =0

1.6007 T,, + 0.0013T,, - 50=0b T,, =31.236 - 0.000812 T,

R,=SF,=0P 0.267T,, - 0.267T,, +0.485T ., =0
- 0.267(31.236 - 0.000812 T,,)- 0.267 T, +0.485 (1.1(31.236
- 0.000812 Ty, - Tay)) =0
= -8.34+0.000216 T,, - 0.267 T, +16.6644 - 0.53393 T, =0
=-0.8007 T,, +8.3244 =0p T,, =10.3964 Ib
T =31.22755 b, Tg, =22.9141b
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2.75

instrument hangs directly in the ¢

A 20-1b instrument is hung inside a
box by means of three strings.

If the
enter of the

box and the strings are tied together at a point
D, 3 in. below the top of the box, determine

the tension in each sting.

B. M. Mohammed
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A(-8,0,10) ; B(0, 0,-10)
C(8,0,10) ; D(0,-3, 0)
|FOrC Distance Components Distance Force Components
—_ dx — dy - dZ
(Ib) dy dy d, |d=ydf+d}+d; Fo=F | Fy=—fF | FL=°F
_ 4, _9 _d.
Xa= Xp |Ya~ Yo [=2Z,- 7, e : : _FTAD _FTAD d Teo
Too|=-8- 0[=0- (3|=10- 0 [“U | e (| s | w0 g
.8 |= -10 13.1529 13.1529 13.1529
=-0.608T,, |=0.228T,, |=0.76T,,
—_ — dx — dy - dZ T
Xg = X5 |Ys -~ Yo =43~ 4, Jor Z Z _FTBD _FTBD g e
Teo 20- 0 |=0- (-9 =-20-0 " G o o s | 2
= = =-10 10.44 10.44 7.4833
- =0 =0.287T,, |=-0.9578T,,
—_ dx _ dy — dz
"X | Yo Yo |FZ- 7 [ i i _FTCD _FTCD _FTCD
TCD =8-0|=0- (- 3) =10-0 ( ):1(3)152(9 ) = 8 cD :73 Teo :—10 Tepo
p _ -10 13.1529 13.1529 13.1529
=0.608T,, |=0228T,, [=0.76T,,
W - - -20
Rx = SFX RV = SFV Rz = SFZ
R =SF, =0P -0.608T,, +0.608T .5 =0P T 5 =T pooeeerimmrererimmrererrimreeenns @
R,=SF,=0pb 0.228T,, +0.287 Ty, +0.228T, - 20 =0
0.456T,, +0.287T,, - 20=0P T,, =43.859 - 0.629T, ..cccovvs vevrunne (2)

R =SF,=0b 0.76T,, - 0.9578T,, +0.76T., =0
1.52T,, - 0.9578T,, =0b 1.52(43.859- 0.629T,,)- 0.9578T,, =0
66.6656 - 0.956T,, - 0.9578T,, b T, =34.8326lb

T, = 21.9491b
T., = 21.9491b




