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Forcein Space
*Rectangular Components of a Forcein Space:

A Fy
F, =Fcosq,
F, =Fsna, (in the xz plane) i
F2 — Fy2 + Fh2 s
in the xz plane:
F, = F, cosf
F, =F, snf
th = sz + F22

Z+

But F “ = Fy2 + th A

\ FP=Fi+F +F/

Or F=JF2+F2+F? ... (1)

F, = F cosq,

F, = F cos =T

y 9 . (2) R

F, = F cosq, = = \

Sub (2) in (1) get that O N
0 /// +
‘ s/// GX FX\\\ X

cos’q, +cos’q, +cos’q, =1 Fof s >—>

From (2) : /
Z




N: liesontheline of action of the force “ F”

d, =dcosq,
d, =dcosq,

d, = dcosq, ~
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*Force Defined by [ts Magnitude and Two Pointson ItsLine of
Action: A

y

r i d, da-® dz
F, _F, _F, _F : dx

* Addition of Concurrent Forcesin Space:
R, = SF,

R, = SF

A
I
0p)
M

*Equilibrium of a Particlein Space:
R, =SF, =0

R, =SF, =0
R, =SF, =0
R
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Find the resultant of the concurrent force system where T =300 N ; P=200 N
; Q=500 N , directed from D toward A,B& C respectively.
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10 m

D

C./”
& am
X
Z
S Distance Components Distance Force Components
— dX d _dZ
(N) dX dy dZ d—1 df+d5+d22 FXzFF Fy:FyF FZ—FF
_de _dy-l- _dzT
=X X% | TV W T D 5 T d T d T d
T=300|=10-5 [=0-10 |=0-0 |4=VE O+ 5 | Cw, | o,
- .10 |=o0 d=1118 11.18 11.18 11.18
=134.118 |=-268 =0
_de _dyP _dzP
=X~ X%|=Ye" W|=%&"-5H = “d “d “d
P=200{=0-5 |=0-10 |=-3-0 |d=VE+1O+3 | "¢ o002 10, “3
d=1157 = = = %200|= ——*200
-5 |=-10 |=-3 11.57 11.57 11.57
=-86.4 =-173 =-51.9
_dx _dy _dz
=X % (=Y - WL 5 = > _FQ _FQ _FQ
Q=5000=0-5 [=2-10 |=4-0 | 97V T | g | 4 © 500
-5 |=-8 |=z4 d=1025 10.24 10.25 10.25
=244 = -390 =195
I:\)x:Sl:x RV:SFV RZ=SFZ
=-1964 | =-831 =143.1

R=,/R?+R+R?

= /(- 196.4)% + (- 831)% + (143.1)? = 865N

q, = cos‘l% - cos 1104 _ 180 76.8=103.2°
q, = cos‘l% =cos ™ - 8?;1 =180 - 16.1=163.9°
q, = cost R = cost 1431 _gg 4ge

R 865




