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1 Define mechanical action

2 Determine the effect of a force

3 Determine the characteristics of a force.



Mechanical action 

What is Forces (mechanical action)?

When you squeeze a

ball, you apply a certain

action called a force or

mechanical action.

When you push or pull a

car, you apply a certain

action called a force or

mechanical action.



Mechanical action 

What is Forces (mechanical action)?

When you kick a ball,

you apply a certain

action called a force or

mechanical action.

When you push a box,

you exerts a certain

action called a force or

mechanical action.



What is Forces?

Mechanical action 

A force is a mechanical action exerted by an object (A) on

another object (B).

A mechanical action is an action done by an object (A) on

another object (B).



When a force is applied to a certain object, this force may

have an effect on this object. A force is capable to:

2. Deformation of a body: change the

shape of the body

➢Example: A person Changes the

form of a tank.

1. Set a body in motion: a body at rest

and set it in a motion

➢Example: A girl pulls a wagon.

Effect of a force



3. Modify the motion of a body:

a.Stop the motion: a body was in

motion, a force stop the body.

➢Example: a goalkeeper catch the ball.

b. Change the direction & speed

➢Example: a persons play tinis

ball goalkeeper catch the ball.

Effect of a force
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Objectives

1 To Give the characteristics of a force. 



A force is characterized by:

1. Point of application.

2. Line of action.

3. Direction.

4. magnitude

Characteristics of a force



1.Point of application: is the point where the applied

force starts.

The point of application is the

point of contact between the

hands of the boy and the car

The point of

application is the

center of this ball.

Characteristics of a force

The point of application may be center of gravity or point of

contacts between the two bodies.



2.Line of action: is the line containing the force that

applied on the body.

The line of action

is oblique.

The line of action

is vertical.

The line of action

is Horizontal.

Characteristics of a force

The line of action may be: horizontal, vertical or oblique.



3.Direction: it refers to how the force is directed:

up

down

Right Left 

Up- Right  Up -Left  

Down -Left  Down -Right  

Ԧ𝐅

Direction: Left

Ԧ𝐅

Direction: up-Left

Characteristics of a force



4.Magnitude: is the value of the applied force.

The SI unit of a force is Newton (N)

Ԧ𝐅

A boy pushes a car by a force

of magnitude F=500N

Ԧ𝐅

A player kick the ball by a

force of magnitude F=200N

Characteristics of a force



Application1:

A boy is pushing a car by a force Ԧ𝐅 of magnitude 𝐅 = 𝟐𝟓𝟎𝐍
as shown in the figure below.

1. Give a definition of a force.

Ԧ𝐅
𝐌

Characteristics of a force

A force is a mechanical action

exerted by a body on another body



2.Give the effect of the force done the boy on the car.

Ԧ𝐅𝐌

Characteristics of a force

The force exerted by the boy on the car set the car in motion

3. Give the characteristics of the above applied force.

• Point of application: point M

• Line of action: Horizontal

• Direction: To right.

• Magnitude: F=250N



Application 2:

The magnet attract the iron ball by a force of magnitude

F=20N.

The iron ball moves towards the magnet as shown in the

figure.

Characteristics of a force

Ԧ𝐅

1)Give the effect of the force 𝑭
exerted on the iron ball.

The force exerted by the magnet

on the iron ball set the ball in

motion



2)Give the characteristics of the force 𝑭.

Characteristics of a force

Ԧ𝐅

• Point of application: center of gravity of the ball

• Line of action: oblique

• Direction: up to right.

• Magnitude: F=20N



Characteristics of a Force (𝑭)

Point of 

application

Line of 

action

Direction

magnitude

Characteristics of a force

Contact point Center of gravity

Horizontal Vertical Oblique

Right

Left

Down

Up

Up to right 

Up to left 

Down to right 

Down to right 

Given or to be calculated





Physics – Grade 10
Unit Four – Mechanics 

Chapter 16 – Forces and Interaction

Prepared & presented by: Mr. Mohamad Seif



1 Represent a force using a scale



A force is represented by a vector labeled as Ԧ𝐅.

How to draw the vector of the force on the figure??

Representation of a force vector (𝑭)

1)Indicate of the point of application of the applied force .

2)Indicate the direction of the force.

3)Use the given scale to convert the magnitude of the force

into length in cm.

4)Draw the vector of the force from the point of application

along the line of action using your ruler.



Application 3:

A boy push the box by a force of magnitude 10N as shown in

the figure.

Representation of a force vector (𝑭)

Represent the vector of the force on the

figure, knowing that the used scale is

𝟏𝒄𝒎 → 𝟐𝑵

𝐌

Notice that the boy apply the force at point M to move the

box to Right



𝟏𝒄𝒎 → 𝟐𝑵

Representation of a force vector (𝑭)

𝐌
𝒙 → 𝟏𝟎𝑵

𝒙 =
𝟏𝒄𝒎 × 𝟏𝟎𝑵

𝟐𝑵

𝒙 = 𝟓𝒄𝒎



Application 4:

A played kick a ball by a force of magnitude 25N as shown in

the figure.

𝐀

Representation of a force vector (𝑭)

1.Give the effect of the force done by the

player on the ball.

The force applied to the ball set the ball

in motion)



𝐀

Representation of a force vector (𝑭)

2.Give the characteristics of the applied force.

Point of application: point A

Line of action: oblique

Direction: up – Left

Magnitude: F=25N



𝟏𝒄𝒎 → 𝟏𝟎𝑵

Representation of a force vector (𝑭)

3. Represent the vector of the force on the figure,

knowing that the used scale is 𝟏𝒄𝒎 → 𝟏𝟎𝑵

𝐀

𝒙 → 𝟐𝟓𝑵

𝒙 =
𝟏𝒄𝒎 × 𝟐𝟓𝑵

𝟏𝟎𝑵

𝒙 = 𝟐. 𝟓𝒄𝒎

Ԧ𝐅
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1 To classify the forces

2 Characteristics of the forces acting from a distance





Forces exerted by

body (A) on another

body (B), due to

contact between the

two bodies.

Types of forces

Contact forces Acting from a distance

are forces exerted by a

body (A) on another

body (B), but without

contact between the two

bodies.

Classification of force vector



Types of forces

Contact forcesForces acting from a 

distance

Normal reaction (𝐍)

Tension (𝐓)

Muscular force ( Ԧ𝐅)

Friction force (𝒇𝒓)

Weight (𝐖)

Magnetic force ( Ԧ𝐅𝐦)

Electric force ( Ԧ𝐅𝐞)

Classification of forces



Forces acting from a distance:

No contact between the two bodies.

1.Weight (gravitational force) 𝐖:

2.Electric force (𝑭𝒆).

3.Magnetic force (𝑭𝒎)

Classification of forces

The point of application of all these forces is the center of

gravity of the body



1.Weight (gravitational force) 𝐖:

The earth attracts any body by a force called gravitational

force (weight).

𝐆

• Line of action: vertical.

•Direction The weight (𝑾)

is vertical and downward.

•Magnitude of weight:

𝑾 = 𝒎× 𝒈

𝐆

𝐖

Characteristics of forces acting from a distance

Characteristics of Weight 𝐖:

• Point of application: center

of gravity of the body (G).



• Point of application:

Application 5:

A car considered as a particle of mass 𝒎 = 𝟓𝟎𝟎𝒌𝒈 moves up

an inclined plane as shown in the figure.

𝐖

Determine the characteristics of the weight.

Given 𝐠 = 𝟏𝟎𝐍 ∕ 𝐤𝐠.

•Line of action:

•Direction:

Center of gravity of the car.

Vertical.

•Magnitude of weight:

Downward.

𝑾 = 𝒎× 𝒈 = 𝟓𝟎𝟎 × 𝟏𝟎 = 𝟓𝟎𝟎𝟎𝑵

Characteristics of forces acting from a distance



2.Electric force ( Ԧ𝐅𝐞):

Two charged bodies exert on each other an action-reaction

pair of forces at a distance.

•Two unlike charges attract each

other.

•Two like charges repel each

other

Characteristics of forces acting from a distance



Application 6:

A negatively charged metallic ball is hooked to the free end

od a rope. A positively charged rod approaches the ball, so a

force 𝑭𝒆 = 𝟏𝟎𝑵 exerted between the two bodies as shown.

++++

Determine the characteristics of the

electric force exerted between the

ball and the rod

Characteristics of forces acting from a distance



++++
•Point of application: Ԧ𝐅𝐞

The rod attract the ball by an electric force as shown 

in the figure.

•Line of action:

•Direction:

•Magnitude: 𝐅𝐞 = 𝟏𝟎𝐍

To Right

Horizontal

Center of gravity the ball (G)

Characteristics of forces acting from a distance



3.Magnetic force ( Ԧ𝐅𝐦):

A magnet exerts a force on another object or two magnets

exert forces on each other

Characteristics of forces acting from a distance



Application 7:

A metallic ball of center of gravity G, is hooked to the free

end od a rope. A magnet approaches the ball, so a force 𝑭𝒎 =
𝟏𝟐𝑵 exerted by the magnet on the ball as shown.

Determine the characteristics of the magnetic force exerted

by the magnet on the ball.

𝐒 𝐍 𝐆

Characteristics of forces acting from a distance



𝐒 𝐍 𝐆

•Point of application:

The magnet attract the ball by a magnetic force 𝑭𝒎.

Ԧ𝐅𝐦

•Line of action:

•Direction:

•Magnitude:

Center of gravity the ball (G)

Horizontal

Left

𝐅𝐦 = 𝟏𝟐𝐍

Characteristics of forces acting from a distance
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3 Characteristics of contact forces



Types of forces

Contact forcesForces acting from a 

distance

Normal reaction (𝐍)

Tension (𝐓)

Muscular force ( Ԧ𝐅)

Friction force (𝒇𝒓)

Weight (𝐖)

Magnetic force ( Ԧ𝐅𝐦)

Electric force ( Ԧ𝐅𝐞)

Classification of forces



Contact forces: are the forces due to contact between

two bodies.

1.Muscular force 𝑭:

2.Normal reaction force 𝑵

3.Tension force 𝑵.

4.Friction force 𝒇𝒓

Characteristics of contact forces

The point of application of all these forces is the contact point

between the two bodies.



1.Muscular force ( Ԧ𝐅):

Muscular force is the force exerted by the arms or by the legs

to push or pull a certain body.

Characteristics of muscular force:

•Point of application: contact point B

•Line of action: Horizontal

•Direction: To Right

•Magnitude: Given or to be calculated

𝐁

Ԧ𝐅

There is a contact point between the

hands of the boy and the car.

Characteristics of contact forces



2.Normal reaction of support (𝐍):

Normal reaction is the force exerted by surface of support

(road, table…) on the objects placed on it.

Normal reaction is always ⊥ to the surface.

𝐌

𝐍 𝐍

Characteristics of contact forces



𝐁

𝐍

Characteristics of normal reaction force:

•Point of application:

•Line of action:

•Direction:

•Magnitude:

Contact point between the surface and box (B)

Oblique

Up to Left

Given or to be calculated

Characteristics of contact forces



3.Friction force ( Ԧ𝐟𝐫):
Friction force is the force that resists (opposite) the motion of

the body.

There is a contact point between the surface and the body.

Ԧ𝐟𝐫
Ԧ𝐟𝐟

Characteristics of contact forces



Characteristics of friction force:

Ԧ𝐟𝐟
•Point of application:

•Line of action:

•Direction:

•Magnitude:

Contact point between the surface and

the wheels of the car

Oblique

Up to right

Given or to be calculated

Characteristics of contact forces



4.Tension force (𝐓):

Tension is a force exerted by a spring (string) on object that

is attached to it.

𝐓

𝐓

𝐎

𝐓

Characteristics of contact forces



Characteristics of tension force:

𝐎
𝐓

•Point of application:

•Line of action:

•Direction:

•Magnitude: given to be calculated

The contact point between the

box and the spring (O).

Horizontal

To Left

Characteristics of contact forces



Application 8:

A magnet attracts an iron ball ( S ) that

is suspended from its extremity to a

wire as shown in the figure.

1.Name and represent the forces

acting on the iron ball (S).

2.Determine the type of each force.

3.Give the point of application , line of action and the

direction of each force .

Characteristics of contact forces



1.Give the name of the forces acting on the iron ball (S).

The forces acting on the iron ball

(S) are:

•Weight (𝐖)

•Magnetic force (𝑭𝒎)

•Tension force (𝑻) 𝐖

Ԧ𝐅𝐦𝐓

Characteristics of contact forces



2.Determine the type of each force.

•Weight (𝑾):

•Magnetic force (𝑭𝒎):

Acting from a distance.

•Tension force (𝑻):

Acting from a distance.

Contact force

Characteristics of contact forces



3.Give the point of application, line of action and the direction of

each force.

Force
Point of 

application
Line of 
action 

directio
n

Weight

Magnetic 
force

Tension

𝐖

Ԧ𝐅𝐦𝐓Center of gravity  
of the ball (G)

Center of gravity  
of the ball (G)

Contact point
between the ball
and the wire

Vertical 

horizontal 

Oblique

downward

Right 

Up-left

Characteristics of contact forces



Application 9:

A particle (S) of mass 𝒎 = 𝟐𝒌𝒈 slides on a rough surface

starting from the top at point A as shown in the figure. Given

𝐠 = 𝟏𝟎𝐍/𝐤𝐠 𝐀

𝑩

1.Name and represent the forces acting on

the body.

• Weight of the body (𝑾).

• Normal reaction (𝑵).

• Friction (𝒇)

𝐖

𝐍 𝒇

Characteristics of contact forces



2.Classify the forces into acting from a distance or

contact forces.

Acting from a distance:

Contact forces: Normal reaction (𝑵) and Friction (𝒇)

Weight (𝑾):

Characteristics of contact forces



3.Determine the characteristics of gravitational force.

Point of application: 𝐀

𝑩
𝐖

𝐍

𝒇Line of action:

Direction:

Magnitude:

Center of gravity of box.

Vertical

Downward

Magnitude: 𝐖 = 𝐦× 𝐠 = 𝟐 × 𝟏𝟎

𝐖 = 𝟐𝟎𝑵

Characteristics of contact forces



4.Give the point of application, line of action

and the direction of other forces.

force Point of application Line of action direction

Normal force

Friction 

Contact point between

the ball and the surface
Oblique

Left 

Up-left

Contact point between

the ball and the surface Horizontal

Characteristics of contact forces

𝐀

𝑩
𝐖

𝐍 𝒇
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1 State and apply principle of interaction



Statement of principle of interaction:

Principle of interaction

If a body (A) exerts on a body (B) a force Ԧ𝐅𝐀/𝐁, then the body

(B) exerts on a body (A) a force 𝑭𝐁/𝐀.

These two forces have:

• Same magnitude.

• Same line of action.

• Opposite directions



Vector relation:

Magnitude:

Ԧ𝐅𝐖/𝐂
Ԧ𝐅𝐂/𝐖

Principle of interaction

The car exerts on the wall a force Ԧ𝐅𝐂/𝐖, then the

wall exerts a force on the car 𝑭𝐖/𝐂.

The two forces have:

•Same magnitude.

•Same line of action.

•Opposite directions

Ԧ𝐅𝐂/𝐖 = − Ԧ𝐅𝐖/𝐂

𝐅𝐂/𝐖 = 𝐅𝐖/𝐂



Application:

An iron ball (A), of mass 𝒎 = 𝟐𝟎𝟎 𝒈, is connected to the free

end of a string. Take: g = 10 N/kg.

Principle of Interaction

A magnet (SN) approached to

(A) attracts it by a force 𝑭 as

shown in the figure. The ball

exerts on the magnet a force 𝑭′.

1.F and 𝑭′ verify a certain principle. Give the name this

principle.

F and 𝑭′ verifies the principle of interaction.



Principle of Interaction

2.State this principle.

If a body (A) exerts on a body (B) a force 𝑭, then the body (B)

exerts on a body (A) a force 𝑭′ such that 𝑭 and 𝑭′ have same

line of action, same magnitude and opposite directions.

3.Write down the vector relation between 𝑭 and 𝑭′.

𝑭 + 𝑭′ = 𝟎

𝑭 = − 𝑭′



Principle of Interaction

4.Redraw the figure and show on it , without scale,

the three forces acting on (A).

The forces acting on (A) are:

Weight (𝑾)

𝐖

Tension (𝑻)

𝐓

Force of interaction (𝑭)

Ԧ𝐅
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1 Resultant of collinear forces

2 Resultant of non - collinear forces: perpendicular forces

3 Resultant of non - collinear forces: analytical method



Ԧ𝐅𝟏 = 𝟓𝐍

𝑭𝑹

𝑭𝑹 = 𝑭𝟏 + 𝑭𝟐 = 𝟓 + 𝟑

Two collinear forces having same direction:

Resultant of collinear forces

Ԧ𝐅𝟐 = 𝟑𝐍And

Ԧ𝐅𝟏Ԧ𝐅𝟐

The direction of the resultant force 𝑭𝑹 is the same as that of 

Ԧ𝐅𝟏 and Ԧ𝐅𝟐
The magnitude of the resultant force is the sum of the two

forces.

𝑭𝑹 = 𝟖𝑵



Ԧ𝐅𝟏 = 𝟓𝐍

𝑭𝑹

𝑭𝑹 = 𝑭𝟏 − 𝑭𝟐 = 𝟓 − 𝟑

Two collinear forces having opposite direction:

Resultant of collinear forces

Ԧ𝐅𝟐 = 𝟑𝐍And

Ԧ𝐅𝟏Ԧ𝐅𝟐

The direction of the resultant force 𝑭𝑹 is like that of the force 

with the larger magnitude.

The magnitude of the resultant force is the absolute value of

the difference between the two forces.

𝑭𝑹 = 𝟐𝑵



Ԧ𝐅𝟏 = 𝟒𝐍

𝑭𝑹

Two non - collinear forces: perpendicular forces

Resultant of non – collinear forces

Ԧ𝐅𝟐 = 𝟑𝐍And

Ԧ𝐅𝟏

Ԧ𝐅𝟐

The resultant force 𝑭𝑹 is the diagonal of the completed

rectangle

The magnitude of the resultant force is:

𝑭𝑹 = 𝑭𝟏
𝟐 + 𝑭𝟐

𝟐

𝑭𝑹 = 𝟏𝟔 + 𝟗 = 𝟐𝟓

𝑭𝑹 = (𝟒)𝟐+(𝟑)𝟐

𝑭𝑹 = 𝟓𝑵



Ԧ𝐅𝟏 = 𝟒𝐍

𝑭𝑹

Two non - collinear forces: non – perpendicular forces

Ԧ𝐅𝟐 = 𝟑𝐍And

Ԧ𝐅𝟏

Ԧ𝐅𝟐

The resultant force 𝑭𝑹 is the diagonal of the parallelogram

The magnitude of the resultant force is:

𝑭𝑹
𝟐 = 𝑭𝟏

𝟐 + 𝑭𝟐
𝟐 − 𝟐𝑭𝟏𝑭𝟐𝐜𝐨𝐬(𝜽)

𝜶
𝜷
𝛉

𝑭𝑹
𝐬𝐢𝐧(𝜽)

=
𝑭𝟏

𝐬𝐢𝐧(𝜷)
=

𝑭𝟐
𝒔𝒊𝒏(𝜶)

Resultant of non – collinear forces



𝑭𝟏

𝑭𝟐

𝐌

𝟏𝟎𝟓°

Application 10:

Two non colinear forces of magnitudes 𝑭𝟏 = 𝟖𝑵 and 𝑭𝟐 = 𝟓𝑵
respectively making an angle 𝟏𝟎𝟓° as shown in the figure.

Determine the resultant force 𝑭𝑹 (magnitude and direction) of the

two forces 𝑭𝟏 𝒂𝒏𝒅 𝑭𝟐 action on point M

Resultant of non – collinear forces



𝐅𝐑
𝑭𝑹
𝟐 = 𝑭𝟏

𝟐 + 𝑭𝟐
𝟐 − 𝟐𝑭𝟏𝑭𝟐𝒄𝒐𝒔(𝜶)

𝜶

𝜶

𝜶 = 𝟏𝟖𝟎° − 𝟏𝟎𝟓𝟎 → 𝜶 = 𝟕𝟓°
Resultant of non – collinear forces

𝑭𝟏

𝑭𝟐

𝐌

𝟏𝟎𝟓°

𝑭𝑹
𝟐 = (𝟖)𝟐+(𝟓)𝟐−𝟐(𝟖)(𝟓)𝐜𝐨𝐬(𝟕𝟓°)

𝑭𝑹
𝟐 = 𝟔𝟖. 𝟑 → 𝑭𝑹 = ± 𝟔𝟖. 𝟑 = ±𝟖. 𝟐𝟔𝑵

𝐛𝐮𝐭 − 𝐢𝐬 𝐫𝐞𝐣𝐞𝐜𝐭𝐞𝐝 𝐭𝐡𝐞𝐧: 𝐅𝐑 = +𝟖. 𝟐𝟔𝐍



Resultant of non – collinear forces

𝐅𝐑
𝜶

𝜶

𝑭𝟏

𝑭𝟐

𝐌

Apply Law of sine:

𝐬𝐢𝐧(𝜽)

𝑭𝟏
=
𝐬𝐢𝐧(𝜷)

𝑭𝟐
=
𝐬𝐢𝐧(𝜶)

𝑭𝑹

𝐬𝐢𝐧(𝜶)

𝑭𝑹
=
𝐬𝐢𝐧(𝜷)

𝑭𝟐

𝛃

𝛉

𝒔𝒊𝒏(𝟕𝟓°)

𝟖. 𝟐𝟔
=
𝒔𝒊𝒏(𝜷)

𝟓

𝒔𝒊𝒏 𝜷 =
𝟓 × 𝒔𝒊𝒏(𝟕𝟓°)

𝟖. 𝟐𝟔
𝒔𝒊𝒏 𝜷 = 𝟎. 𝟓𝟖𝟒 𝜷 = 𝟑𝟓. 𝟖°
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2 Resultant of non - collinear forces: projection method

3 Resultant of non - collinear forces: Graphical method



Non collinear forces: Projection  method:

The components 𝑭𝒙 and 𝑭𝒚 always

perpendicular then:

Any force F making an angle 𝜶 with the horizontal axis, can

be decomposed to its components 𝑭𝒙 𝒂𝒏𝒅 𝑭𝒚

𝑭𝒙 = 𝑭𝒄𝒐𝒔 𝜶

𝑭 = 𝑭𝒙
𝟐 + 𝑭𝒚

𝟐 𝜶 = 𝐭𝐚𝐧−𝟏
𝑭𝒚

𝑭𝒙

Resultant of non – collinear forces

𝒙

𝒚

𝜶

𝐅

𝑭𝒙

𝑭𝒚
𝑭𝒚 = 𝑭𝒔𝒊𝒏 𝜶



Application 11:

The figure below shows two non collinear forces of

magnitudes 𝑭𝟏 = 𝟖𝐍 and 𝑭𝟐 = 𝟔𝐍

Using the projection method, determine

the resultant force 𝐅𝐑 (magnitude and

direction) of the two forces.

Resultant of non – collinear forces/ Projection method

𝟏𝟑𝟎°

𝟏𝟔𝟎°

Ԧ𝐅𝟏

Ԧ𝐅𝟐

𝒙

𝒚



𝒙

𝒚

𝑭𝟏 𝒙 = 𝑭𝟏𝐜𝐨 𝐬 𝜶 = 𝟖 × 𝒄𝒐𝒔 𝟏𝟑𝟎

𝟏𝟑𝟎°

𝟏𝟔𝟎°

Ԧ𝐅𝟏

Ԧ𝐅𝟐

𝒙

𝒚

𝑭𝟏𝒙 = −𝟓. 𝟏𝟒𝑵

𝑭𝟏 𝒚 = 𝑭𝟏 𝐬𝐢𝐧 𝜶 = 𝟖 × 𝒔𝒊𝒏 𝟏𝟑𝟎

𝑭𝟏 𝒚 = +𝟔. 𝟏𝟐𝑵

𝑭𝟐 𝒙 = 𝑭𝟐𝐜𝐨 𝐬 𝜷 = 𝟔 × 𝒄𝒐𝒔 𝟏𝟔𝟎

𝑭𝟐 𝒙 = −𝟓. 𝟔𝟒𝑵

𝑭𝟐 𝒚 = 𝑭𝟐 𝐬𝐢𝐧 𝜷 = 𝟔 × 𝒔𝒊𝒏 𝟏𝟔𝟎

𝑭𝟐 𝒚 = −𝟐. 𝟎𝟓𝑵

Ԧ𝐅𝟏𝐲
Ԧ𝐅𝟏𝒙

Ԧ𝐅𝟐𝐱 Ԧ𝐅𝟐𝐲

Resultant of non – collinear forces/ Projection method



Ԧ𝐅 𝑭𝒙 𝑭𝒚

𝐅𝟏 𝑭𝟏𝒙 = −𝟓. 𝟏𝟒 𝑭𝟏𝒚 = +𝟔. 𝟏𝟐

𝐅𝟐 𝑭𝟐𝒙 = −𝟓. 𝟔𝟒 𝑭𝟐𝒚 = −𝟐. 𝟎𝟓

𝐅𝐑 𝑭𝒙 = −𝟏𝟎. 𝟕𝟖𝐍 𝑭𝒚 = 𝟒. 𝟎𝟖𝑵

𝒙

𝒚

Ԧ𝐅𝟏𝐲
Ԧ𝐅𝟏𝒙

Ԧ𝐅𝟐𝐱 Ԧ𝐅𝟐𝐲

𝒙

𝒚

Ԧ𝐅𝐲

Ԧ𝐅𝒙

𝐅𝐑

Resultant of non – collinear forces/ Projection method



𝑭𝑹 = 𝑭𝒙
𝟐 + 𝑭𝒚

𝟐

𝒙

𝒚

Ԧ𝐅𝐲

Ԧ𝐅𝒙

𝐅𝐑𝑭𝑹 = (𝟏𝟎. 𝟕𝟖)𝟐+(𝟒. 𝟎𝟖)𝟐

𝑭𝑹 = 𝟏𝟏. 𝟓𝟐𝑵

𝜽 = 𝒕𝒂𝒏−𝟏
𝑭𝒚

𝑭𝒙
= 𝒕𝒂𝒏−𝟏

+𝟒. 𝟎𝟖

−𝟏𝟎. 𝟕𝟖
= 𝒕𝒂𝒏−𝟏(−𝟎. 𝟑𝟕𝟖)

𝜽 = −𝟐𝟎. 𝟕°

Resultant of non – collinear forces/ Projection method



Resultant forces: Graphical method using a Scale

Application 12:

Consider a force of magnitude 𝑭𝟏 = 𝟒. 𝟓𝑵 issued from point

O and directed to right.

Another force of magnitude 𝑭𝟐 = 𝟑𝑵 issued from the same

point and directed upward and perpendicular to 𝑭𝟏.

Represent the two forces and calculate the magnitude of the

resultant force using the scale 𝟏𝒄𝒎 → 𝟏. 𝟓𝑵

Resultant forces: graphical method



𝟏𝒄𝒎 → 𝟏. 𝟓𝑵

Resultant forces: graphical method

𝒙 =? ? → 𝟒. 𝟓𝑵

𝒙 =
𝟏𝒄𝒎 × 𝟒. 𝟓𝑵

𝟏. 𝟓𝑵
= 𝟑𝒄𝒎

𝟏𝒄𝒎 → 𝟏. 𝟓𝑵

𝒙 =? ? → 𝟑𝑵

𝒙 =
𝟏𝒄𝒎 × 𝟐𝑵

𝟏. 𝟓𝑵
= 𝟐𝒄𝒎

𝐎 Ԧ𝐅𝟏

Ԧ𝐅𝟐



Resultant forces: graphical method

𝐎 Ԧ𝐅𝟏

Ԧ𝐅𝟐
𝟏𝒄𝒎 → 𝟏. 𝟓𝑵

To draw the resultant force complete the parm:

Using a ruler to measure the length of 𝑭𝑹:

Ԧ𝐅𝐑𝟑. 𝟓𝒄𝒎 → 𝑭𝑹 =? ?

𝑭𝑹 =
𝟑. 𝟓𝒄𝒎 × 𝟏. 𝟓𝑵

𝟏. 𝟓𝒄𝒎

𝑭𝑹 = 𝟓. 𝟒𝑵




