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Brief concept:

Brief Concept:

*The vector F is contained in the plane OBAC.

*Resolve F into horizontal and vertical components.

Fh = FSiney Fy = FCOSO},
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Brief concept:

*Resolve F), into rectangular components. .

BA

F, = Fj cos¢ iy
= F'sinf, cos¢ "

Fy = Fysing ./" T’v_
= Fsinf, sing JE (8

*With the angles between £ and the axes,
Fy=Fcosf, F, =Fcosfl, F.=Fcost,
F=Fi+F,j+F.k
=F (:osG_J +cos0,j +cosf_k )
=FA
Jo = cosf i +cosf, j +cost.k
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Brief concept:

- A is a unit vector along the line of action of F’

and cosfl,, cost

e

and cos @,

are the direction cosines

Fj

A(Magnitude = 1)

FA

cos 6

F.i



Brief concept:

—

d = vector joining M and N
=d,i+d,j+d.k
dy=xy-x dy=yy-y d.=2-7
F=FA
B B
i =;(g_,; +d,j+d.k)

Fd,
Fx=F3x Fy= Y F~=Fd:

d ©od

13

Nixz, ya. )

dy=yy- 1y
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Example:

Q1. If the tension in the guy wire is 2500 N.

Determine:
a. Force components

b. Angles

Al. Determine the vector AB

a.

AB =(-40m)i +(80m); + (30m}k

AB = \n'l(-40m)2 +(80m)Y +(30m)
=943m




Examples:

= (as)*(ousp +{oasf
= -0.4247 +0.848 ] +0.318k

F=Fai
= (2500 N )= 0.4247 +0.8487 +0.318K
=(-1060N) + (2120 N)j + (795 N &

b. 3 -+ -+ -
A =cosl i +cosO), ) +cosO.k

=—0.4247 +0.848 +0.318k
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Examples:

02 Fi =500 N

Determine the i, j and k components of the
resultant of the four forces shown.
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A2
F
cos’#,, + cos’f;, + cos*H,. = 1 i component:

cos’6,, + cos*60° + cos?37°= 1 R.=~167.5+ 900 + 549.5= 1282 N
#,. =70.43° or 109.57° j component:

. 6, = 109.57° since obtuse angle R, =250+ 6001374 -500=212.6 N
F, = 500c0s109.57° i + 500cos60° j + 500c0s37° k k component:
Fi=-167T5Ni+250Nj+399NKk 399 - 5196 +8242=T03.6 N
F;

F5= 1200cos30°cos30° i s R=1282Ni+2126 Nj+T703.6 Nk
+ 1200sin30° j
~ 1200c0s30°sin30° k
F;=900Ni+600Nj~-5196Nk
Fy dx = 400
dy=-100 ¢ d=va00F+ 1007+ 600
dz = 600 =728

400 -100 600
F= 10007—28i+100078j+1000mlc

Fi=5495Ni-1374Nj+8242k
Fy
Fi=-500Nj
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Q3 G F"T
Determine the tension in all cables so that the 70 kg y\\'
A S o
mass at A is maintained at the position shown. FL =i
am Q
D
sm
A



Typ dx=2m
dy=6m d=Vv2+6'+3'=Tm
dz=-3m
Ty=@QT) Tipi+t (6T) Tij~ (-3 Tuk
Tip=0286T,531+0857T3j-0429 T3k

Tic Tio=~Ticcos 60° cos 30° 1
(n
+ T4 sin 60° j
~ T4 cos 60°sin 30°k
Tyo=-0433 Tici~ 0866 Ty j-025 Tk

Ty dx=0m
dy=6m d=V6*+4*=721m
dz=4m
(3)
Tip=(6/T21) Ty j +(47.21) Tn k
Typ=0832Tpj+0555Tpk
=09 Ty

70kg 70kg=-70g]

Examples: .

0286 T4y~ 0433 Tyc=0

Tup=1.514 Ty (1a)

j component
0.857 T4n + 0.866 T4+ 0.832 Ty~ 70g = 0(2)

k component
~0429 Ty~ 025 Ty + 0555 Typ=0

input (1a) into (3)
0.555 Typ = 0.429(1.514 Ty0) + 0.25 T

Tip= 1.621 Ty (38)
input (1a) and (3a) into (2)
0.857(1.514 T4¢) +~ 0.866 T+ 0.832(1.621 T4)
~T70g=0

1.297 Ty + 0.866 T4+ 1.349 T4~ 70g =0
3.51 Tye—70g =0
T4=1956 N
from (1a) Tuw=296N
from (3a) Ty =317N
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Q4

The system shown is in equilibrium. Determine the
tension in cables £D and EC, and the mass m if the
tension in cable £A is SOON. OE=35m.




Tmg=-tamg]

Tes

dx=0

dy=>5 d=52+(-2)2=5.39
dz=-2

T =50055.39 N j+500-25.39N k
Tes=4638Nj - I855Nk

Tep
cos? 70° + cos® 6, + cos® 70° = 1
6,=28.9°

Tep=Tepcos T0°1 + Tgpcos 28.9°§
+ Tepcos 70° k

Ten=344N
Tep=0342 Tepi~ 0875 T j v 0342 Tip k

Tec
T = Tgesind0° cos 30° 1
(211)=0

+ Tgecos 40° §

+ Tge sind0° sin 30° k
Tee =~ 0557 Teei+ 0.766 Tecj
+0.321 Tk

Examples:

0.342 TED —0.557 T£c= 0
TED =1.63 TEC

K component
~ 185.5+0.342 Typ + 0321 T =0

~ 185.5 +0.342 (1.63 Tg) + 0321 Ti-=0
TEC=211 N

I component
~Yamg~ 463.8 + 0.875 T5p + 0.766 T =0

~ 4,905 m + 463.8 + 0.875 (344) + 0.766

m = 189 kg
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Practice:

PQ1

F,=510N, £, =100 N and F; = 645 N, determine
a F,, if component along the x-axis of the

resultant of /| and F, equals 90 N
b. the resultant of the whole system.

PQ2 ,

Four forces; F, F,, F, and F; act on point O as
shown. Determine the resultant of the system
interms R=R, i+ R, j+ R, k
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ros Examples:

Determine the tension in cables AB, AC and AD to support
the 100 kg mass.

PQ 4.

A hot air balloon is held in position by three cables.
Determine the tension in cables AC and AD, and the
upwards thrust F if the tension in cable A8 is 6600 N AC
=10m.




