
ME201 – Statics 

Chapter 1&2 – Recitation

Example 1

B D C
30°𝜃

𝑤஻ = 200 𝑁
𝑤஼ = 100 𝑁

What is the weight of D and angle 𝜃?

∑ 𝐹௫ = 0 
100 cos 30 − 200 cos 𝜃 = 0 

𝜃 = 64.34°

100 𝑁200 𝑁

𝐹⃗

𝜃
𝑥

𝑦

∑ 𝐹௬ = 0 

100 sin 30 + 200 sin 64.34 − 𝑤஽ = 0
𝑤஽ = 230 N



Example 2

Determine the forces in cables 
AB, AC and AD required to 
support the 300 N crate.

𝑦

𝑥

𝑧

𝐴

𝐷(0,0,3)

𝐵(1,2, −2)
𝐶(−2,1, −2)

2𝑚

2𝑚

3𝑚

2𝑚

1𝑚

2𝑚

1𝑚

Example 2

𝐹஺஻ =
ிಲಳ

ௗಲಳ
𝑥஻ − 𝑥஺ 𝚤 + 𝑦஻ − 𝑦஺ 𝚥 + 𝑧஻ − 𝑧஺ 𝑘

𝐹஺஻ =
ிಲಳ

ଵି଴ మା ଶି଴ మ ିଶି଴ మ
1 − 0 𝚤 + 2 − 0 𝚥 + −2 − 0 𝑘

𝐹஺஻ = 𝐹஺஻(
1

3
𝚤 +

2

3
𝚥 −

2

3
𝑘)

𝐹஺஼ =
ிಲ಴

ௗಲ಴
𝑥஼ − 𝑥஺ 𝚤 + 𝑦஼ − 𝑦஺ 𝚥 + 𝑧஼ − 𝑧஺ 𝑘

𝐹஺஼ =
ிಲ಴

ିଶ మା ଵ మ ିଶ మ
−2𝚤 + 𝚥 − 2𝑘

𝐹஺஼ = 𝐹஺஼(−
2

3
𝚤 +

1

3
𝚥 −

2

3
𝑘)

𝐹஺஽ = 𝐹஺஽𝑘 𝑤 = −300𝚥



Example 2

Equations of equilibrium

∑ 𝐹⃗ = 0 

𝐹஺஻
ଵ

ଷ
𝚤 + 𝐹஺஻

ଶ

ଷ
𝚥 − 𝐹஺஻

ଶ

ଷ
𝑘 − 𝐹஺஼

ଶ

ଷ
𝚤 + 𝐹஺஼

ଵ

ଷ
𝚥 − 𝐹஺஼

ଶ

ଷ
𝑘

+𝐹஺஽𝑘 − 300𝚥 = 0

Equating 𝚤, 𝚥 and 𝑘 components yields,

𝐹஺஻
ଵ

ଷ
− 𝐹஺஼

ଶ

ଷ
= 0 (1)

𝐹஺஻
ଶ

ଷ
+ 𝐹஺஼

ଵ

ଷ
− 300 = 0 (2)

−𝐹஺஻
ଶ

ଷ
− 𝐹஺஼

ଶ

ଷ
+ 𝐹஺஽ = 0 (3)

𝐹஺஻ = 2𝐹஺஼

𝐹஺஼
ହ

ଷ
= 300

𝐹஺஻ = 360 𝑁

−240 − 120 + 𝐹஺஽ = 0

𝐹஺஽ = 360 𝑁

𝐹஺஼ = 180 𝑁

𝐹஺஻ = 120𝚤 + 240𝚥 − 240𝑘

𝐹஺஼ = −120𝚤 + 60𝚥 − 120𝑘

𝐹஺஽ = 360𝑘
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Example 3

𝑏

1

2

3

𝐴

𝐵

𝑎

𝑐

A structure consists of two bars (1 and 2) 
and a rope (3) (weights negligible). It is 
loaded in A by a box weight W. Determine 
the forces in the bars and the rope.  

Example 3

Isolate the pin A

𝑆ଵ = 𝑆ଵ𝚤 𝑆ଶ = 𝑆ଶ𝚥

𝑆ଷ = ? 

𝑟஺஻ = 𝑎𝚤 + 𝑏𝚥 + 𝑐𝑘

𝑒஺஻ =
𝑎𝚤 + 𝑏𝚥 + 𝑐𝑘

𝑎ଶ + 𝑏ଶ + 𝑐ଶ

𝑆ଷ = 𝑆ଷ

𝑎𝚤 + 𝑏𝚥 + 𝑐𝑘

𝑎ଶ + 𝑏ଶ + 𝑐ଶ

𝐴

𝑥

𝑦

𝑧

𝑏

𝑎

𝑐

𝐵

𝑆ଵ

𝑆ଶ

𝑆ଷ

𝑤



Example 3

Equilibrium equations

𝑆ଵ + 𝑆ଶ + 𝑆ଷ + 𝑤 = 0

𝑆ଵ𝚤 + 𝑆ଶ𝚥 + 𝑆ଷ
௔ప⃗ା௕ఫ⃗ା௖௞

௔మା௕మା௖మ
− 𝑤𝑘 = 0

∑ 𝐹௫ = 0 𝑆ଵ + 𝑆ଷ
௔

௔మା௕మା௖మ
= 0

∑ 𝐹௬ = 0 𝑆ଶ + 𝑆ଷ
௕

௔మା௕మା௖మ
= 0

∑ 𝐹௭ = 0 𝑆ଷ
௖

௔మା௕మା௖మ
− 𝑤 = 0

𝑆ଷ =
௪ ௔మା௕మା௖మ

௖

𝑆ଶ = −
௕

௖
𝑤

𝑆ଵ = −
௔

௖
𝑤

Example 4

There are 4 forces ( 𝐹ଵ, 𝐹ଶ, 𝐹ଷ, 𝐹ସ )
acting on point A. 3 of the forces are
shown in the figure. If the total
forces acting on A is zero, what
should be 𝐹ସ?

A

𝑅 = 𝐹ଵ + 𝐹ଶ + 𝐹ଷ + 𝐹ସ = ∑ 𝐹⃗ = 0

𝐹ଶ = 866 𝑁

𝐹ଵ = 1500 𝑁

𝐹ଷ = 1000 𝑁

30°
𝑥

𝑦

𝑅௫ = 𝐹ଵ௫ + 𝐹ଶ௫ + 𝐹ଷ௫ + 𝐹ସ௫ = 0

𝑅௬ = 𝐹ଵ௬ + 𝐹ଶ௬ + 𝐹ଷ௬ + 𝐹ସ௬ = 0

𝐹ଵ = 1500 𝑁 𝚤 𝐹ଶ = −866 𝑁 𝑗

𝐹ଷ = 1000 cos 240 𝚤 + 1000 sin 240 𝚥 = −500𝑁  𝑖 − 866𝑁 𝚥

𝐹ସ = 𝐹ସ௫𝚤 − 𝐹ସ௬𝚥



Example 4

∑ 𝐹௫ = 1500 𝑁 + 0 − 500 𝑁 + 𝐹ସ௫ = 0

𝐹ସ௫ = −1000 𝑁

∑ 𝐹௬ = 0 − 866 𝑁 − 866 𝑁 + 𝐹ସ௬ = 0

𝐹ସ௬ = 1732 𝑁

𝐹ସ = −1000 𝑁 𝚤 + 1732 𝑁 𝚥

Example 5

3𝑚
2𝑚

3𝑚

2𝑚

6𝑚

𝐵

𝐶
𝑥

𝑦

𝑧

𝐹஼
𝐹஻

If 𝐹஻ = 560 𝑁 and 𝐹஼ = 700 𝑁, 
determine the magnitude and 
coordinate angles of the 
resultant force acting on the 
flag pole. 



Example 5

The unit vectors 𝑢஻ and 𝑢஼ of 𝐹஻ and 𝐹஼ must be determined first.

𝑢஻ =
௥ಳ

௥ಳ
=

ଶି଴ ప⃗ା ିଷି଴ ఫ⃗ା ଴ି଺ ௞

ଶି଴ మା ିଷି଴ మା ଴ି଺ మ

=
ଶ

଻
𝚤 −

ଷ

଻
𝚥 −

଺

଻
𝑘

𝑢஼ =
௥಴

௥಴
=

ଷି଴ ప⃗ା ଶି଴ ఫ⃗ା ଴ି଺ ௞

ଷି଴ మା ଶି଴ మା ଴ି଺ మ

=
ଷ

଻
𝚤 +

ଶ

଻
𝚥 −

଺

଻
𝑘

3𝑚
2𝑚

3𝑚

2𝑚

6𝑚

𝐵(2, −3,0)

𝐶(3,2,0)𝑥
𝑦

𝑢஼
𝑢஻

𝐴(0,0,6)
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Resultant Force:

The magnitude of  𝐹ோ is

𝐹ோ = 𝐹஻ + 𝐹஼ = 160𝚤−240𝚥−480𝑘 + 300𝚤+200𝚥−600𝑘

= 460𝚤 − 40𝚥 − 1080𝑘  N

𝐹ோ = (𝐹ோ)௫
ଶ+ (𝐹ோ)௬

ଶ+ (𝐹ோ)௭
ଶ

= 460ଶ + (−40)ଶ+(−1080)ଶ= 1174.56 𝑁 = 1.17 𝑘𝑁

Thus, the force vectors 𝐹஻ and 𝐹஼ are given by

𝐹஻ = 𝐹஻𝑢஻ = 560(
ଶ

଻
𝚤 −

ଷ

଻
𝚥 −

଺

଻
𝑘) = {160𝚤−240𝚥−480𝑘} N

𝐹஼ = 𝐹஼𝑢஼ = 700(
ଷ

଻
𝚤 +

ଶ

଻
𝚥 −

଺

଻
𝑘) = {300𝚤+200𝚥−600𝑘} N



Example 5

The coordinate direction angles of 𝐹ோ are 

𝛼 = cosିଵ ிೃ ೣ

ிೃ
= cosିଵ ସ଺଴

ଵଵ଻ସ.ହ଺
= 66.9°

𝛽 = cosିଵ ிೃ ೤

ிೃ
= cosିଵ ିସ଴

ଵଵ଻ସ.ହ଺
= 92.0°

𝛾 = cosିଵ ிೃ ೥

ிೃ
= cosିଵ ିଵ଴଼଴

ଵଵ଻ସ.ହ଺
= 157°




