Components of forces

We have seen that two forces can be combined into a single force which is called their
resultant.

There is a reverse process which consists of expressing a single force in terms of its two
components. These components are sometimes referred to as the resolved parts of the
force.

It is particularly useful to find two mutually perpendicular components of a force.

The directions may, for example, be horizontal and vertical, or parallel and perpendicular
to the surface of an inclined plane.

The component of the force F in any given direction is a measure of the effect of the
Jorce F in that direction.

Consider a force F acting at and angle 0 to the x-axis as shown below. The components
Fand F, being the horizontal and vertical components of F respectively.
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Egl3 Find the components £, and F, of the given forces:
(o) - (b) s

Exercise Q's | & 2

Egld A body of mass 4kg rests on an incline of 35°. Find the component of the weight
of the body parallel and perpendicular to the plane.

Exercise Q3

Egl5 Find the sum of the components of the given forces in the direction of (i) x-axis

(i) y-axis.
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Exercise Q’s 4 & 5



4

%I}(CM fr 2 5CG0 = “h-Fo N
22 40 _
b z"a’ 5/5»9-0 = 1IN
(h) ez =200 o 220 = -
) vy\ * _)__3, J> M
@‘ ""25‘\)\30 :2)(%;, if\/
(<) Few =50 Coles c«s‘ﬁ_xr 1Y
'3
AT T B -sTew <-Ni, ) oW
)2 } 7 -2 ‘ Iz
VL
Gyl - 5> Q9.
/g,; LLJSL;Q’ AN
Vi
N

Sz 10Cs lio -20C570 = O-FAN
| Z@» [OSuH0+ 20 SuFo = 2)’.7\1\/



Comporerts of Foncey Cxepcise

L. For each of the forces shown below, find the components in the direction of
(i) the x-axis and (ii) the y-axis.
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2. Express each of the following forces in the form ai + bj.

(@) 7y 16 N (b) ¥4 (c) v
| |
| I
| !
l [

(f) 4
!
|’
|
s
O
|
0 '
|
[

3. Lach of the following diagrams shows a body of weight 10 N on an incline. In each cuse
find the component of the weight of the body (i) in the Ox direction and
(i) in the Op dircction.
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4. For each of the following systems of forces, find the sum of the components in the direction
of (i) thex-axis and (ii) the y-axis.
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3. Foreach of the following systems of forces, find the sum of the componeits
(i} in the Ox direction and (i) in the Oy direction.
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Statics

We have already seen how a system of forces acting on a particle in be resolved into the
sums of vertical and horizontal (or parallel and perpendicular) forces. If the particle is to
move, then these forces are resolved into one equivalent (resultant) force.

We will now consider what happens if the sum of these forces is zero. This will mean
that the resultant force is zero and the particle remains at rest. In such a state, the particle
is said to be in equilibrium.

Egl  Each of the diagrams below show a particle in equilibrium under the forces
shown. In each case, by resolving in the directions Ox and Oy, find the unknown
forces and angles:

Eg2  Each of the diagrams below show a particle in equilibrium under the forces
shown. In each case, by resolving in the directions Ox and Oy, find the unknown
forces and angles:
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Each part of a system in equilibrium, is in equilibrium, ie

10N

Eg3 A string is tied to two points on the same level and a smooth ring of weight 10N
which can slide freely along the string is pulled by a horizontal force, P. For the
position of equilibrium shown in the diagram, find P and the tension in the string.

10N

Egd ABCD isastring knotted at B and C. Find W and the tensions in AB, BC and CD.

10N
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