Let the force ( F) shown in fig.(1) with the direction (¢ ) We can resolve this force

into two components :

1- Horizontal component ( Fx ) which lies on x- axis
2- Vertical component ( Fy ) which lies on y- axis as shown in fig.(2)
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Fig. (1)

Thus from ﬁg.(QZ) :

The horizontal component

Fx=F.cosb

The vertical  component may be determined as F, =Fsin

Fy=F.smnf

=100 * cos 30

V3

=100* — =503 N

-

=100 * sin 30
=100*0.5 =50N

=100 * cos 120

=100*(-0.5)= -50N
Fy=F.sinB

=100 * sin 120

V3

=100*~- =50V3 N

v

{
may bedeterminedas: | F, =Fesf F= i+ sz'

\

l=m"5

F,
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Find the two components of the force ( 100 N ) if : 6 = 30° , 120° , 270°

F=100N

F=100N

-

. 0=120"




st —

=100 * cos 270
=100*(0)= 0 v
=
FyzF.snd A
=100 * sin 270 F=100N

=100*(-1)=-100N
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EX m:

The forces ¥, Fy, and Fy, all of which act on point A of the bracket, are
specified in three different ways. Determine the x and y scalar components of
ench of the three forees

Solution, The scalar components of F, from Fig. o, are

Fy, = 60 cos 35 = 91N Ans

Fy = 600 sin 35" = 34 N Ans,
The scalar components of F, from Fig. b, are

Fy = <500 = <400 N Ans,

Fy = 50) = 00N Ans,

Note that the angle which orients Fy to the x-uxis is never calculated. The cosine
and sine of the angle are available by inspection of the 345 triangle. Also note

that the x scalar component of F, is negative by inspection,
The gealar components of F can be obtained by first computing the angle

aof Pig ¢
02
= ! e B
o = tan l°~‘l %6

MF&’F,@G’W“%E’&N Ans,
By = Fyowa = B0 26§ = TN An




Ex(3)

The direction of the force ( P ) is ( 30° ), Find the horizontal component if the vertical
componentis (30N)?
Solution :

From the diagram shown :
Fy=30N
Ey =F.sin§
30=P*sin30
30=P*0.5
P=30/05=60N

Ex:F.cos&

3
=60‘c0330=60‘£=30\/§N

Composition of Force :
Let we have (Fx) is the horizontal component and (Fy) is the vertical
component for the force (F) shown in fig. o
From the shape ABC we get :
AC? = AB° + B(?
F*=Fx2+Fy?

F=J(F,) +(F)

Determination of the direction of force :

The direction of a force can be determined by :

()=tan'(ﬂ)
Fx



Ex(4):

Determine the magnitude and direction of a force (P) , if the horizontal and
vertical components are (20 N) , (40 N) respectively ?

Solution :

We have : Fx=20N ,Fy=40N , F=\[(E\-)- +(Fy)é

F= \/(20)1 +(40)* = 400+1600 = 20000 =44.72 N

Fy 40 :
0 =tan(—) =tan’(—) = 63.43
an (F.\') an (20)

Resultant of forces system

The resultant is a representative force which has the same effect on the body as

the group of forces it replaces.

A simplest force which can replace the original forces system without
changing its external effect on a rigid body.
The symbol of resultant force is: se———
The unit of resultant force 1s : Newton (N)
The resultant is applied for different types of forces system as:
|- Coplanar forces system :
a- concurrent coplanar forces system (2aly sfiue 4 4:3300s)
b- non-concurrent coplanar forces system (2aly giwe 48300 )
2- Non coplanar forces system :
a- concurrent non-coplanar forces system (2aly sies & Cusd 4,5%4)

b- non-concurrent non-coplanar forces system (2l fius A sl 48306 )



Resultant of concurrent coplanar forces system
Finding a Resultant Force. The two component forces F1 and F2 acting on the
pin in Fig. a can be added together to form the resultant force F, = F, + F», as shown
in Fig. b. From this construction, or using the triangle rule, Fig. ¢, we can apply the
law of cosines or the law of sines to the triangle in order to obtain the magnitude of
the resultant force and its direction.
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We will find out the resultant force for many forces acting on a rigid body by
using the following equations
R = Fir.cosO F Fcos0:F Fi.cos0:F ... F Fu.cos6

Ry =Fisin@ ¥ Fasin@:F Fisin@: ¥ ...F Fo.sin6

R=(R) +(R)
The direction of resultant force may be determined as :

0 = tan"(&)
Rx

Ex(§)

Find the resultant force for the concurrent coplanar

. 200 N
forces system, shown in figure.
Solution:
Ri = Fi.cosF Fa.cos0:F F3.cos 0
=200 % -100cos 60 + 90cos 45 = +192.4N ‘°°<
Ry=Fism6 ¥ Fasmn0: % Fi.sin0s
=2000-J1;—1005in60-903in45:—60.8N 100 N %N

R= (R')z +(R.V)z
= J(192.4)" +(60.8)* = 202N




Ex (6):

Determine the resultant force for the forces system shown in fig.
Solution:

Ri = Fr.cos O F Fr.cos0: F Fi.cos0:

=100¢0s90 + 250cos(0) - 200cos 45
=1925 N

Ry = Fi.sin & F F..sin0: F Fi.sin0:
=100sin 90 + 25051!](0)— 200sin45 250N
=-— 60.78 N

R=y(R) +(RY
= (192.5)° +(~60.78)* =201.8 N 200N

100 N

>




