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1. Dot and Vector Product
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Cross Product

Another method of vector 

multiplication

Read as C equals A cross B

C A B= 
r r r
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2. Moment of a Force
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Moment of a Force

The moment of a force about a 

point or an axis provides a 

measure of the tendency of the 

force to cause a body to rotate 

about the point or axis
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Fx - horizontal force

dy  - distance from point O to force

Mo - moment of force about point O

(Mo)z - moment of force about axis z
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Fz - horizontal force

dy  - distance from point O to force

Mo - moment of force about point O

(Mo)x - moment of force about axis z
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No Moment
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Do not actually need rotation to have a moment. 
Moment is the tendency to cause rotation
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Counterclockwise   is 

positive by

scalar sign convention

Resultant Moment of a System 
of Coplanar Forces

ORM Fd+ =
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Principle of Moments

A

F1

F2

F

The moment of a force about a point is 
equal to the sum of the moments of the 
force’s components about the point.
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For each case, find the moment

of the force about the point O

Example 1
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( )( )OM 100 N 2m 200 N m= = 
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𝑀𝑂 = 50𝑁 0.75𝑚 = 37.5 𝑁 ⋅ 𝑚
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( )( )o
OM 40lb 4 2cos30 ft 229lb ft= + = 
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( )( )o
OM 60lb 1sin 45 ft 42.4lb ft= = 
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( )( )OM 7kN 4 1m 21.0kN m= − = 
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Determine the 

moment of the 800 N

force about points A, 

B, C, and D

Example 2
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A

B

C

D

M 800 N (2.5 m) 2000 N m

M 800 N (1.5 m) 1200 N m

M 800 N (0 m) 0 N m

M 800 N (0.5 m) 400 N m

        

        

        

        

= = 

= = 

= = 

= = 
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3. Couple
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Moment of a Couple

A Couple consists of two parallel forces,         

equal magnitude, opposite directions,

and separated a distant “d” apart.

A Couple Moment about any point O equals 
the sum of the moments of both forces.
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Moment of a Couple

A couple is two 

parallel forces 

having the same

magnitude and 

opposite 

directions 

separated by 

a distance d.
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Moment of a Couple

Resultant Force is 

zero. Effect of couple 

is a moment
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Moment of Couple

Scalar formulation:

Magnitude of couple 
moment is M = Fd. Direction 
is perpendicular to plane of 
forces.  RHR applies
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Moment directions may be accounted for by using a stated sign
convention, such as a plus sign (+) for counterclockwise
moments and a minus sign (-) for clockwise moments, or vice
versa.
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4. Force System Resultants
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Determine the 

resultant moment of 

the four forces about 

the base point O.

Example 3
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+𝑐𝑐𝑤 𝑀𝑅𝑂 =෍𝐹𝑑

𝑀𝑅𝑂 = −50𝑁 2𝑚 + 60𝑁 0

+20𝑁 3 sin 30𝑜𝑚 − 40𝑁 4 + 3 cos 30𝑜𝑚

𝑀𝑅𝑂 = −334 𝑁 ⋅ 𝑚 = 334 𝑁 ⋅ 𝑚 𝑐𝑤
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- 600 N



5. Additional Exercises

57



58



59



60



61



62



63

Example 1

Determine the moment of the force about A.
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( )( )

( )

o

A

A

CB d 100cos45 70.71mm 0.07071m

M Fd 200N 0.07071m 14.1N m

ˆM 14.1k N m

= = = =

= = = 

= 
r
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( )( ) ( )( )

( )

A

o o

A

M Fd

200sin 45 N 0.20m 200cos45 N 0.10m

14.1N m

ˆM 14.1k N m

=

= −

= 

= 



r
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Example 2

Determine the moment of the force about 0.
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( )

( )( )

( )( )

( )

o
O

o

O

O

ccw

M 400sin30 N 0.2m

400cos30 N 0.4m

98.6 N m

M 98.6 N m cw

ˆM 98.6 k N m

+

=

−

= − 

=  +

 = − 
 

r
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Example 3

= =

Determine the magnitude of F
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Example 4

Determine the resultant of the two
forces acting on the shown part
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Replace the forces acting on the 

brace shown below with an 

equivalent resultant force and  

couple moment at point A.

Example 5
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o1

R

R1

22

R

o
R

yR

R

o
R

xR

6.66
8.382

8.882
tan

F

F
tan

N962)8.882()8.382(

N8.882F

N8.88245sin400N600F

FF

N8.382F

N8.38245cos400N100F

FF

y

y

y

y

y

x

x

x

=








−

−
=














=

=+=

=

−=−−=

=

⎯⎯=

−=−−=

=

−−





RF


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( ) ( )
A

A

A

y

x

R A

o
R

o

R

2 2

R1 1 o

R

ccw M M ccw

M (100 N)(0) ( 600 N)( 0.4 m) ( 400 sin 45 N)( 0.8 m)

( 400 sin 45 N)( 0.8 m)

M 551 N m 551 N m (cw)

(382.8) (882.8) 962 N

F 882.8
tan tan 66.6

F 382.8

RF

− −

+ = +

= − −

−

= −  = 

= + =

  − 
 = = =     −  


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Determine the magnitude, direction, and location on the 

beam of the resultant force that is equivalent to the system

of forces shown.

Example 6
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o1

22

o
yyR

o
xxR

7.33
350

233
tan

N5.420)233()350(

N233N200N60sin500FF

N350N100N60cos500FF

=







=

=−+=

−=+−==

=+==

−





RF


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( )( ) ( )( )

( )( ) ( )( )

R EE

o o

( ccw) M M

500 sin60 4 500 cos60 0

100 0.5 200 2.5

1182.1 N m

+ =

= + −

−

= 


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( )( ) ( )( )

( )( ) ( )( )

m07.5d

mN1.1182)0(350d233

mN1.11825.22005.0100

060cos500460sin500MM)ccw(
oo

EER

=

=+

=−

−+==+ 
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Replace the force system 

with an equivalent force 

system and specify a 

location (0,y) for a single 

equivalent force  to be 

applied.

Example 7
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( )

( )

( )

( )

o o 4
x 5

o o 3
y 5

o3
O 5

o

F 5(sin 40 ) 3cos(60 ) 7.5 1.286 kN

F 5(cos40 ) 3sin(60 ) 7.5 5.732 kN

M 7.5 (3) 5(cos40 )(2)

3cos(60 )(5) 13.34 kN m

1.286 kN y 13.34 kN m

y 10.4 m

y -10.4m

 down

= + − = −

= − + =

= − +

− = − 

= 

=

=






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3

4
40o

60o

3 kN

7.5 kN
5 kN

2 m

3 m

5 m

O

5.87 kN

1.286 kN

5.73 kN

77.4o

13.34 kN m
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3

4
40o

60o

3 kN

7.5 kN
5 kN

2 m

3 m

5 m

O

10.4 m

5.87 kN

1.286 kN

5.73 kN

77.4o


