
A man of weight 667.5N stands on the middle position of a 222.5N ladder. The upper end B rests on 

the corner of a wall while lower end A is attached to stop to prevent slipping. The height of end B 

from ground is 3.66m while end A is 1.83m away from wall. Find the reaction forces at A &amp; B. 

  

Solution: 

𝛼 −  angle 𝑤ℎ𝑖𝑐ℎ ladder makes with the ground   

𝑁𝐴 −  𝑟𝑒𝑎𝑐𝑡𝑖𝑜𝑛 𝑓𝑜𝑟𝑐𝑒 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑔𝑟𝑜𝑢𝑛𝑑 (𝑒𝑛𝑑 𝐴) 

𝑁𝐵 −  𝑟𝑒𝑎𝑐𝑡𝑖𝑜𝑛 𝑓𝑜𝑟𝑐𝑒 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 wall (end B) 

𝑃1 = 222.5𝑁 −  𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑎𝑑𝑑𝑒𝑟 

𝑃2 = 667.5𝑁 −  𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑡ℎ𝑒 𝑚𝑎𝑛  

ℎ = 3.66𝑚 −  height of end B from ground 

𝑑 = 1.83𝑚 −  distance from end A to the wall 

 

Angle which ladder makes with the ground: 

tan 𝛼 =
ℎ

𝑑
=

3.66 𝑚 

1.83 𝑚
= 2 

From the right triangle: 𝑁𝐴 = √𝑁𝐴𝑥
2 + 𝑁𝐴𝑦

2                           (1) 

Newton's second law for the ladder (the first law of equilibrium): 
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𝑃⃗ 1 + 𝑃⃗ 2 + 𝑁⃗⃗ 𝐴 + 𝑁⃗⃗ 𝐵 = 0⃗  

Projection of the law on the X-axis: 

𝑥: 𝑁𝐵 − 𝑁𝐴𝑥 = 0                                                                         (2) 

Projection of the law on the X-axis: 

𝑦: 𝑁𝐴𝑦− 𝑃1 − 𝑃2 = 0                                                                 (3) 

𝑁𝐴𝑦 =  𝑃1 + 𝑃2 = 222.5𝑁 + 667.5𝑁 = 890𝑁 

 

Momentum equation for point A (the second law of equilibrium): 

𝐴: 𝑀𝑃1
+ 𝑀𝑃2

+ 𝑀𝑁𝐴
+ 𝑀𝑁𝐵

= 0                                          (4) 

(𝑀𝑁𝐴
= 𝑀𝑓𝑟1 = 0, 𝑏𝑒𝑐𝑎𝑢𝑠𝑒 𝑚𝑜𝑚𝑒𝑛𝑡 𝑎𝑟𝑚 𝑜𝑓 𝑡ℎ𝑖𝑠 𝑓𝑜𝑟𝑐𝑒𝑠 𝑖𝑠 𝑧𝑒𝑟𝑜) 

𝑀𝑃1
= −𝑃1 ∙

𝑑

tan 𝛼
 (𝑚𝑖𝑛𝑢𝑠 𝑠𝑖𝑔𝑛 𝑏𝑒𝑐𝑎𝑢𝑠𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑑𝑖𝑟𝑒𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑓𝑜𝑟𝑐𝑒) 

𝑀𝑃2
= −𝑃2 ∙

𝑑

tan𝛼
  

𝑀𝑁𝐵
= 𝑁𝐵 ∙ ℎ 

→ (4): 

𝑁𝐵 ∙ ℎ − 𝑃2 ∙
𝑑

tan𝛼
− 𝑃1 ∙

𝑑

tan𝛼
= 0 

𝑁𝐵 =
𝑑

ℎ ∙ tan𝛼
(𝑃1 + 𝑃2) =

1.83 𝑚

3.66𝑚 ∙ 2
(222.5𝑁 + 667.5𝑁) = 222.5𝑁 

(1):𝑁𝐴 = √𝑁𝐴𝑥
2 + 𝑁𝐴𝑦

2 = √(𝑁𝐵)2 + (𝑁𝐴𝑥)
2 = √(222.5𝑁)2 + (890𝑁)2 = 917.4𝑁 

 

Answer: reaction forces at A and B: 𝑁𝐴 = 917.4𝑁,𝑁𝐵 = 222.5𝑁 . 
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