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Definitions

Scalar - A quantity characterized by 
a positive or negative number is 
called a scalar. Examples of scalars 
used in Statics are mass, volume or 
length.
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Definitions

Vector - A quantity that has both 

magnitude and a direction. Examples of 
vectors used in Statics are position, 
force, and moment.
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Symbols

Vectors are denoted by a letter with an arrow 
over it or a boldface letter such as A.
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Vector Definitions



𝐕

𝑉
= 𝐧
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2. Types of Vectors
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3. Vector Addition
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Vector Addition
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Vector Addition
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Vector Addition
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Vector Subtraction
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4. Force Systems
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5. Components of a Force
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Rectangular components of 2-D Force 
System

32

𝐅 = 𝐹 ∠ θ
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Special Triangles
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Coplanar Force Resultants
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𝐹𝑅𝑥 =෍𝐹𝑥

𝐹𝑅𝑦 =෍𝐹𝑦

Ԧ𝐹𝑅 = 𝐹𝑅 = 𝐹𝑅𝑥
2 + 𝐹𝑅𝑦

2

𝜃 = tan−1
𝐹𝑅𝑦

𝐹𝑅𝑥
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25 o5

7

0.2 m

0.3 m

0.5 m

0.7 m

Determine the components of each force 
Evaluate the resultant in x and y directions
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F 2

10 o

15 o

Determine the resultant force if F1 = F2 = 200 N.

F 1
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6. Additional Exercises
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F 1

F 2

F 3

0.8 m

2

1

10

3

If F1 = 1 kN, F2 = 900 N, F3 = 1.2 kN, compute the resultatnt force acting on 
point B.

1 m
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Example 1

The screw eye in the 
figure at the left is 
subjected to two forces 
F1 and F2. Determine the 
magnitude and direction 
of the resultant force.
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Parallelogram
Law

Calculate angles

Angle COA = 900 -150-100 = 650

Angle OAB = 1800 -650= 1150



58

Triangular 
Construction
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Find FR from law of cosines.

Find  from law of sines.

Angle  =  + 150

2
R

R

2 0

R

F (100) (150) 2(100)(150)cos115

F 10000 22500 30000( 0.4226)

F 212.6N 213N

=

=

= −

=

+ −

+ −
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0

1 0 0

0

150 212.6

sin sin115

150
sin (0.9063) 0.6394

212.6

sin (0.6394) 39.75 39.8

15

−

=


 = =

 = = =

 =  +
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The resultant force has a magnitude of 

213 N and is directed 54.8o from the 

horizontal. 

Answer
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Resolve the 200 lb 

force into 

components in the 

x and y directions 

and in the x’ and y 

directions

Example 2
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x

y

x’

y’

300

400

F=200 lb
Resolve the 200 lb 

force into 

components in the 

x and y directions 

and in the x’ and y 

directions
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Parallelogram
Law



65

Triangular 
Construction
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x y

o
x

o
y

F F F

F 200lb cos40 153lb

F 200lb sin40 129lb

= +

= =

= =

r r r

Solution – Part (a)
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Parallelogram
Law
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Triangular 
Construction
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200 lb

Fx’

Fy

600

700

500

00

y

00

'x

60sin

200

70sin

F

60sin

200

50sin

F

=

=

0

x' 0

0

y 0

sin50
F 200 177lb

sin60

sin70
F 200 217lb

sin60

= =

= =

x yF F F= +
r r r
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Example 3

The link in the figure is 
subjected to two forces, 
F1 and F2. Determine the 
resultant magnitude and 
orientation of the 
resultant force.
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Scalar Solution
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Scalar Solution

x

x

y

y

R x

o o
R

R y

o o
R

1 o

F F

F 600cos30 N 400sin45 N 236.8N

F F

F 600sin30 N 400cos45 N 582.8N

582.8N
tan 67.9

236.8N
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