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Rectangular components of a force

Usually a force has two components 
in the X-axis and Y-axis, and they are 
perpendicular to each other.

𝐹௫ is the component of F in the X-axis,
𝐹௫ = 𝐹 cos 𝜃

Or 𝐹௫ = 𝐹 sin 𝛿

𝐹௬ is the component of F in the Y-axis,
𝐹௬ = 𝐹 sin 𝜃

Or                  𝐹௬ = 𝐹 cos 𝛿
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Rectangular components of a force

𝐹௫

𝐹
=

𝑏

𝑐
Then

𝐹௫ =
𝑏

𝑐
∗ 𝐹

Similarly
−𝐹௬

𝐹
=

𝑎

𝑐
Then

𝐹௬ = −
𝑎

𝑐
∗ 𝐹

Example 1: Calculate the horizontal 
and vertical components of F ?

𝐹௫ is the component of F in the X-axis,
𝐹௫ = 𝐹 cos 𝜃

𝐹௫ = −800 cos 35 = −655 𝐾𝑁

Or          𝐹௫ = −800 sin 55 = −655 𝐾𝑁

𝐹௬ is the component of F in the Y-axis,
𝐹௬ = 𝐹 sin 𝜃

𝐹௬ = +800 sin 35 = +459 𝐾𝑁

Or          𝐹௬ = +800 cos 55 = +459 𝐾𝑁
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Example 2: Determine the vertical and
horizontal of the tension force of the
cable = 300 KN?

𝛼 = tanିଵ(
6

8
) = 36.87

𝐹௫ = 300 Cos 36.87 = 240 𝐾𝑁
𝐹௬ = −300 Sin 36.87 = −180 𝐾𝑁

𝐿𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑇 =  6ଶ + 8ଶ 
= 10 𝑚

𝐹௫ = 300 ∗
8

10
= 240 𝐾𝑁

𝐹௬ = 300 ∗
6

10
= −180 𝐾𝑁

𝑭𝑹𝒙 = ෍ 𝑭𝒙

 

 
𝑭𝑹𝒙 = 𝑭𝟏𝒙 − 𝑭𝟐𝒙 + 𝑭𝟑𝒙

𝑭𝑹𝒚 = ෍ 𝑭𝒚

 

 
𝑭𝑹𝒚 = 𝑭𝟏𝒚 + 𝑭𝟐𝒚 − 𝑭𝟑𝒚

𝑭𝑹 = 𝑭𝑹𝒙
𝟐 + 𝑭𝑹𝒚

𝟐 

𝜽 = 𝐭𝐚𝐧ି𝟏
𝑭𝑹𝒚

𝑭𝑹𝒙
= 𝐜𝐨𝐬ି𝟏

𝑭𝑹𝒙

𝑭𝑹
= 𝐬𝐢𝐧ି𝟏

𝑭𝑹𝒚

𝑭𝑹

Coplanar force resultants
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Example 3: Determine the components
of the two forces acting on the boom.

Example 4: Determine the 
magnitude and direction of the 
resultant force.
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Example 5: The end of the boom is subjected to
three forces. Calculate the magnitude and
direction of the resultant force.

Example 6: Determine the magnitude and
direction of F1, knowing that the resultant is
600 N and its direction measured θ=30
clockwise from the positive x-axis.

𝑭𝑹𝒙 = 𝑭𝒙𝟏 + 𝑭𝒙𝟐 − 𝑭𝒙𝟑

𝑭𝑹 ∗ 𝐜𝐨𝐬 𝟑𝟎 = 𝑭𝟏 ∗ 𝐜𝐨𝐬 ∅ + 𝑭𝟐 ∗ 𝐜𝐨𝐬 𝟔𝟎 − 𝑭𝟑 ∗
𝟑

𝟓
𝟔𝟎𝟎 ∗ 𝟎. 𝟖𝟔𝟔 = 𝑭𝟏 ∗ cos ∅ + 𝟓𝟎𝟎 ∗ 𝟎. 𝟓 − 𝟒𝟓𝟎 ∗ 𝟎. 𝟔

𝑭𝟏 ∗ cos ∅ = 𝟓𝟑𝟗. 𝟔

𝑭𝟏 =
𝟓𝟑𝟗. 𝟔

cos ∅
                            𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝟏

and, 
𝑭𝑹𝒚 = 𝑭𝒚𝟏 − 𝑭𝒚𝟐 − 𝑭𝒚𝟑

𝑭𝑹 ∗ 𝐬𝐢𝐧 𝟑𝟎 = 𝑭𝟏 ∗ 𝐬𝐢𝐧 ∅ − 𝑭𝟐 ∗ 𝐬𝐢𝐧 𝟔𝟎 − 𝑭𝟑 ∗
𝟒

𝟓
−𝟔𝟎𝟎 ∗ 𝟎. 𝟓 = 𝑭𝟏 ∗ sin ∅ − 𝟓𝟎𝟎 ∗ 𝟎. 𝟖𝟔𝟔 − 𝟒𝟓𝟎 ∗ 𝟎. 𝟖

𝑭𝟏 ∗ sin ∅ = 𝟒𝟗𝟑

𝑭𝟏 =
𝟒𝟗𝟑

sin ∅
                            𝒆𝒒𝒖𝒂𝒕𝒊𝒐𝒏 𝟐

𝟒𝟗𝟑

sin ∅
=

𝟓𝟑𝟗. 𝟔

cos ∅
  →   ∅ = tanି𝟏

𝟒𝟗𝟑

𝟓𝟑𝟗. 𝟔
= 𝟒𝟐. 𝟒𝟐 →  𝑭𝟏 = 𝟕𝟑𝟏 𝑵
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HW: Resolve each acting force into its x and y
components and find the magnitude and direction
of the resultant force.

HW: Determine the magnitude and direction of F2, knowing
that the resultant force is acting along the positive x-axis.

=30


