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QUESTION 1 
 
1.1 • Uniform wear theory is based on the assumption that wear that takes 

place is uniform over the entire contacting surface and resembles 
conditions of an old, worn-out clutch.√ 

• Uniform pressure theory is based on the assumption that the pressure is 
distributed uniformly across the contact surface and resembles the 
condition of a new, unworn clutch.√                                               (2 × 1½) 

 
 
 
 
 
  (3) 

 
 1.2.1 =

2𝜋𝜋𝜋𝜋𝜋𝜋
60

 

220 × 1000 = 2𝜋𝜋×900×𝑇𝑇
60

 
 
𝜋𝜋 = 2334,272𝜋𝜋.𝑚𝑚    
 

𝜋𝜋 =
2334,272𝜋𝜋.𝑚𝑚

2
 

 
𝜋𝜋 = 1167,136𝜋𝜋.𝑚𝑚 

 

  (3) 
 
 1.2.2 𝜋𝜋 = 𝜇𝜇 × 𝑝𝑝 ×

2
3
𝜋𝜋(𝑅𝑅3 − 𝑟𝑟3)𝑛𝑛 

 
1167,136 = 0.3 × 260000 × 2

3
𝜋𝜋(0.2253 − 𝑟𝑟3) 

 
           𝑟𝑟3 = 4.246 × 0.001  
 
             𝑟𝑟 = 0.162      
 
            d = 324 mm      

 

  (4) 
    [10] 



MARKING GUIDELINE -3- 
MECHANOTECHNICS N6 

Copyright reserved  Please turn over 

 
 
QUESTION 2 
 

 

  

 
2.1  𝐷𝐷 = 400𝑚𝑚𝑚𝑚 = 0,4 𝑚𝑚 

𝜋𝜋 = 200 𝜋𝜋𝑚𝑚 
𝜋𝜋 = 600 𝑟𝑟/𝑚𝑚𝑚𝑚 
𝜇𝜇 = 0,3 
𝜋𝜋 = 𝜇𝜇𝑅𝑅 × 𝑟𝑟 
200 = 0.3𝑅𝑅 × 0,2   
𝑅𝑅 = 3333.333𝜋𝜋      

 
 
 
 
 
 
 
  (2) 

 
2.2 Taking moments about O: 

∑ clockwise moments  = ∑anti-clockwise moments             
𝐹𝐹 × 2 = 3333.333 × 1) + (0,3 × 3333,33) × 0,04 
𝐹𝐹 = 3373,333

2
 

𝐹𝐹 = 1686,667𝜋𝜋                             

 

  (3) 
 
2.3 𝑃𝑃 = 2×𝜋𝜋×𝑁𝑁×𝑇𝑇

60
 

𝑃𝑃 =
2 × 𝜋𝜋 × 600 × 200

60
 

  𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑟𝑟 = 12566,37 𝜋𝜋   

                 = 12,566 𝑘𝑘𝜋𝜋                 

 
 
 

 

 
 
 
 
 
 
  (2) 

 

 
 
 

2.4  Band brakes√  
Block and Band√              (2 × ½) 

 
  (1) 

     [8] 

Alternative answer 

𝑣𝑣 =
𝜋𝜋 × 𝐷𝐷 × 𝜋𝜋

60
 

             =
𝜋𝜋 × 0,4 × 600

60
 

               = 12,566 𝑚𝑚/𝑠𝑠  

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑟𝑟 = 𝜇𝜇𝑅𝑅 × 𝑣𝑣 = 1 000 × 12,566 

            = 12,566 𝑘𝑘𝑘𝑘 
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QUESTION 3 
 
3.1               𝑃𝑃 = 2𝜋𝜋𝑁𝑁𝑇𝑇

60
 

20 × 103 =
2𝜋𝜋 × 300 × 𝜋𝜋

60
 

𝜋𝜋 = 636,62 𝜋𝜋.𝑚𝑚 

𝜋𝜋 = (𝜋𝜋1 − 𝜋𝜋2)𝑟𝑟 
𝜋𝜋1 = 2,5𝜋𝜋2   
636,62 = 1,5𝜋𝜋2 × 0,225     

𝜋𝜋2 = 1886,28 𝜋𝜋  
𝜋𝜋1 = 4715,70 𝜋𝜋                         
  

 

   
 
  (3) 

 
3.2 

 

 

   
 
 Taking moment about A: 

� clockwise moments =�anti-clockwise moments   

(1 471,5 × 20) + (931,95 × 150) = 𝑅𝑅𝐷𝐷 × 200      

29 430 + 139 792,5 = 𝑅𝑅𝐷𝐷 × 200              

𝑅𝑅𝐷𝐷 = 169 222,5
200

  
𝑅𝑅𝐷𝐷 = 846,113𝜋𝜋        

 

 
  (3) 

     [6] 
 

Alternative answer 

𝑣𝑣 =
𝜋𝜋 × 𝐷𝐷 × 𝜋𝜋

60
 

             =
𝜋𝜋 × 0,45 × 300

60
 

    = 7,0686 𝑚𝑚/𝑠𝑠 

  20 × 103 = (𝜋𝜋1 − 𝜋𝜋2)𝑣𝑣 

  20 × 103 = 1,5𝜋𝜋2 × 7,0686  

𝜋𝜋2 = 1886,28 𝜋𝜋 

𝜋𝜋1 = 4715,7 𝜋𝜋 
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QUESTION 4 
 
4.1 𝑚𝑚 = 𝜌𝜌 × 𝑣𝑣 

𝑚𝑚 = 7500 × 𝜋𝜋(1,22 − 0,92) × 0,15                                  
𝑚𝑚 = 2226,604 

4
= 556,65 𝑘𝑘𝑘𝑘 

 𝐼𝐼 = 𝑚𝑚𝑘𝑘2 

𝐼𝐼 = 556,65�
0,62 + 0,452

2
� 

𝐼𝐼 = 156,558 𝑘𝑘𝑘𝑘.𝑚𝑚2                                                         

 

  (2) 
 
4.2 𝐸𝐸𝐾𝐾 =

1
2
𝐼𝐼(𝜔𝜔𝑓𝑓2 − 𝜔𝜔𝑖𝑖

2) 

𝐸𝐸𝐾𝐾 = 1
2

(156,558 )[(2𝜋𝜋 × 6)2 − (2𝜋𝜋 × 4,5)2]         
𝐸𝐸𝐾𝐾 = 48 672,714 𝑘𝑘𝑘𝑘 

 

  (2) 
 
4.3 = 𝐸𝐸𝐾𝐾 × 𝑝𝑝𝑟𝑟𝑃𝑃𝑠𝑠𝑠𝑠𝑝𝑝𝑛𝑛𝑘𝑘𝑠𝑠(𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑃𝑃𝑠𝑠)/𝑠𝑠 

𝑃𝑃 = 48 672,714×25
60

 

𝑃𝑃 = 20,280 𝑘𝑘𝑘𝑘  

 

  (2) 
     [6] 
 
 
QUESTION 5 
 
5.1 𝐻𝐻𝑃𝑃𝑐𝑐𝑝𝑝𝐻𝐻 𝑎𝑎𝑛𝑛𝑘𝑘𝑐𝑐𝑃𝑃  𝑡𝑡𝑎𝑎𝑛𝑛𝑡𝑡 =

𝑐𝑐𝑃𝑃𝑎𝑎𝑙𝑙
𝜋𝜋 × 𝑚𝑚𝑃𝑃𝑎𝑎𝑛𝑛 𝑙𝑙𝑝𝑝𝑎𝑎𝑚𝑚𝑃𝑃𝑡𝑡𝑃𝑃𝑟𝑟

 

                          𝑡𝑡𝑎𝑎𝑛𝑛𝑡𝑡 =
2 × 15
𝜋𝜋 × 80

= 0,1194 

                          𝑡𝑡 = 6,807𝑜𝑜 

      𝐴𝐴𝑛𝑛𝑘𝑘𝑐𝑐𝑃𝑃 𝑃𝑃𝑜𝑜 𝑜𝑜𝑟𝑟𝑝𝑝𝑐𝑐𝑡𝑡𝑝𝑝𝑃𝑃𝑛𝑛 𝑡𝑡𝑎𝑎𝑛𝑛 𝜙𝜙 = 0,045 

                   𝜙𝜙 = 𝑡𝑡𝑎𝑎𝑛𝑛 −10,045 = 2,577𝑜𝑜  

The efficiency of the worm is given as: 

𝜂𝜂𝑤𝑤𝑜𝑜𝑤𝑤𝑤𝑤 = tan𝜃𝜃
tan (𝜃𝜃+𝜙𝜙)

× 100% = tan6,807
tan (6,807+2,577)

× 100%  

            = 0,1194
0,1653

× 100% = 72,23 % 

 

  (4) 
 
5.2 𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑟𝑟𝑤𝑤𝑜𝑜𝑤𝑤𝑤𝑤 =

𝑃𝑃𝑜𝑜𝑜𝑜𝑜𝑜
𝜂𝜂𝑤𝑤𝑜𝑜𝑤𝑤𝑤𝑤

× 100% 

                      = 28000
0,7223

= 39,457 𝑘𝑘𝑘𝑘 

 

  (1) 
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5.3 1 𝑟𝑟𝑃𝑃𝑣𝑣 𝑃𝑃𝑜𝑜 𝑃𝑃𝑃𝑃𝑟𝑟𝑚𝑚 = 2 × 15 = 30 𝑚𝑚𝑚𝑚 𝑃𝑃𝑛𝑛 𝑃𝑃𝑃𝑃𝑟𝑟𝑚𝑚 

𝑅𝑅𝑃𝑃𝑡𝑡𝑎𝑎𝑡𝑡𝑝𝑝𝑃𝑃𝑛𝑛𝑎𝑎𝑐𝑐 𝑠𝑠𝑝𝑝𝑃𝑃𝑃𝑃𝑙𝑙 𝑃𝑃𝑜𝑜 𝑡𝑡ℎ𝑃𝑃 𝑃𝑃𝑃𝑃𝑟𝑟𝑚𝑚 𝑝𝑝𝑛𝑛 𝑠𝑠𝑃𝑃𝑐𝑐𝑃𝑃𝑛𝑛𝑙𝑙𝑠𝑠 = 1680
60

= 28 𝑟𝑟/𝑠𝑠 

𝐿𝐿𝑝𝑝𝑛𝑛𝑃𝑃𝑎𝑎𝑟𝑟 𝑣𝑣𝑃𝑃𝑐𝑐𝑃𝑃𝑐𝑐𝑝𝑝𝑡𝑡𝑐𝑐 𝑃𝑃𝑜𝑜 𝑡𝑡ℎ𝑃𝑃 𝑃𝑃𝑃𝑃𝑟𝑟𝑚𝑚, 𝑣𝑣 = 0,03 × 28 = 0,84 𝑚𝑚/𝑠𝑠 

𝑃𝑃𝑜𝑜𝑜𝑜𝑜𝑜 = 𝐹𝐹𝑤𝑤𝑜𝑜𝑤𝑤𝑤𝑤 𝑤𝑤ℎ𝑒𝑒𝑒𝑒𝑒𝑒 × 𝑣𝑣 

𝐹𝐹𝑤𝑤𝑜𝑜𝑤𝑤𝑤𝑤 𝑤𝑤ℎ𝑒𝑒𝑒𝑒𝑒𝑒 = 𝑃𝑃𝑜𝑜𝑜𝑜𝑜𝑜
𝑣𝑣

= 28000
0,84

= 33,929 𝑘𝑘𝜋𝜋 

 

  (3) 
 
5.4 𝜋𝜋𝑐𝑐 = 𝐹𝐹𝑤𝑤𝑜𝑜𝑤𝑤𝑤𝑤 × 𝑅𝑅 × 𝜇𝜇 

𝜋𝜋𝑐𝑐 = 33,929 × 0.075
2

× 0,045  

     = 57,255 𝑛𝑛.𝑚𝑚  

 

  (2) 
   [10] 
 
 
QUESTION 6 
 
 6.1.1 The banking angle 𝑡𝑡 

𝑆𝑆𝑆𝑆𝑝𝑝𝑃𝑃𝑟𝑟𝑃𝑃𝑐𝑐𝑃𝑃𝑣𝑣𝑎𝑎𝑡𝑡𝑝𝑝𝑃𝑃𝑛𝑛 = 𝑠𝑠𝑝𝑝𝑛𝑛𝑡𝑡 × 𝑡𝑡𝑟𝑟𝑎𝑎𝑐𝑐𝑘𝑘 𝑃𝑃𝑝𝑝𝑙𝑙𝑡𝑡ℎ 

𝑠𝑠𝑝𝑝𝑛𝑛𝑡𝑡 =
𝑠𝑠𝑆𝑆𝑝𝑝𝑃𝑃𝑟𝑟𝑃𝑃𝑐𝑐𝑃𝑃𝑣𝑣𝑎𝑎𝑡𝑡𝑝𝑝𝑃𝑃𝑛𝑛
𝑡𝑡𝑟𝑟𝑎𝑎𝑐𝑐𝑘𝑘 𝑃𝑃𝑝𝑝𝑙𝑙𝑡𝑡ℎ

 

          =
0,1
1,2

 

    𝑡𝑡 = 4,78𝑜𝑜 

 

  (1) 
 
 6.1.2 The maximum speed 

𝑣𝑣 = �𝑡𝑡𝑎𝑎𝑛𝑛𝑡𝑡 × 𝑟𝑟𝑘𝑘 

𝑣𝑣 = 31𝑘𝑘𝑚𝑚/ℎ = 31×1000
60×60

= 8.611𝑚𝑚/𝑠𝑠 

  8,611 = �tan(4,78) × 𝑟𝑟 × 9,81 

8,6112 = tan(4,78) × 𝑟𝑟 × 9,81 

𝑟𝑟 = 8,6112

tan(4,78)×9,81
= 90,39 𝑚𝑚 

 

  (3) 
 
 6.1.3 𝐹𝐹𝑔𝑔 + 𝑚𝑚𝑘𝑘𝑠𝑠𝑝𝑝𝑛𝑛𝑡𝑡 = 𝐹𝐹𝑐𝑐𝑐𝑐𝑃𝑃𝑠𝑠𝑡𝑡 

𝐹𝐹𝑔𝑔 = 𝐹𝐹𝑐𝑐𝑐𝑐𝑃𝑃𝑠𝑠𝑡𝑡 − 𝑚𝑚𝑘𝑘𝑠𝑠𝑝𝑝𝑛𝑛𝑡𝑡 

𝐹𝐹𝑔𝑔 =
𝑚𝑚 × 𝑣𝑣2

𝑟𝑟
𝑐𝑐𝑃𝑃𝑠𝑠𝑡𝑡 − 𝑚𝑚𝑘𝑘𝑠𝑠𝑝𝑝𝑛𝑛𝑡𝑡 

𝑣𝑣 = 72×1000
60×60

= 20𝑚𝑚/𝑠𝑠 
 
𝐹𝐹𝑔𝑔 = 3000×202

90,39
𝑐𝑐𝑃𝑃𝑠𝑠4,78 − 3000 × 9,81 × 𝑠𝑠𝑝𝑝𝑛𝑛4,78 = 10,78 𝑘𝑘𝜋𝜋 

 

  (4) 
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6.2 6.2.1 Locomotive tractive effort is the force that the locomotive must 

exert at its driving wheels to move itself and the trucks or train. 
  

 
 6.2.2 Draw bar pull is the force available at the rear end of the 

locomotive for pulling the trucks.   
  

  (2 × 1)    (2) 
 
6.3 6.3.1 

 

  

  Taking moments about A: 

�𝑐𝑐𝑐𝑐𝑃𝑃𝑐𝑐𝑘𝑘𝑃𝑃𝑝𝑝𝑠𝑠𝑃𝑃 𝑚𝑚𝑃𝑃𝑚𝑚𝑃𝑃𝑛𝑛𝑡𝑡𝑠𝑠 = �𝑎𝑎𝑛𝑛𝑡𝑡𝑝𝑝 𝑐𝑐𝑐𝑐𝑃𝑃𝑐𝑐𝑘𝑘𝑃𝑃𝑝𝑝𝑠𝑠𝑃𝑃 𝑚𝑚𝑃𝑃𝑚𝑚𝑃𝑃𝑛𝑛𝑡𝑡𝑠𝑠 

𝑚𝑚𝑘𝑘 × 1,5 = 𝜋𝜋𝐹𝐹 × 3,2 

𝜋𝜋𝐹𝐹 = 1,5×𝑤𝑤𝑔𝑔
3,2

= 0,469 𝑚𝑚𝑘𝑘  

𝐹𝐹𝑏𝑏𝑤𝑤𝑏𝑏𝑏𝑏𝑒𝑒 = 𝜇𝜇𝜋𝜋𝐹𝐹 

 

𝑚𝑚𝑎𝑎 = 0,35 × 0,468 𝑚𝑚𝑘𝑘 

   𝑎𝑎 = 0,35 × 0,468 × 9,81 = 1,607 𝑚𝑚/𝑠𝑠2 

      = −1,607 𝑚𝑚/𝑠𝑠2 

𝑠𝑠 =
𝑣𝑣2 − 𝑆𝑆2

2𝑎𝑎
              

 𝑏𝑏𝑆𝑆𝑡𝑡   𝑆𝑆 =
97,2 𝑘𝑘𝑚𝑚

ℎ
=

97,2 × 1000
60 × 60

= 27 𝑚𝑚/𝑠𝑠 

The distance is given as: 
𝑠𝑠 = 02−272

2×(−1,607)
= 226,82 𝑚𝑚                       

 

  (3) 
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 6.3.2 

 

 

  (3) 
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 6.3.3 Front and rear wheels brake: 

𝐹𝐹𝑏𝑏𝑤𝑤𝑏𝑏𝑏𝑏𝑒𝑒 = 𝜇𝜇𝜋𝜋𝐹𝐹 + 𝜇𝜇𝜋𝜋𝑅𝑅 = 𝜇𝜇(𝜋𝜋𝐹𝐹 + 𝜋𝜋𝑅𝑅) 

 𝑏𝑏𝑆𝑆𝑡𝑡   𝑚𝑚𝑘𝑘 = 𝜋𝜋𝐹𝐹 + 𝜋𝜋𝑅𝑅 

𝑚𝑚𝑎𝑎 = 𝜇𝜇𝑚𝑚𝑘𝑘 

𝑎𝑎 = 𝜇𝜇𝑘𝑘 = 0,35 × 9,81 = 3,435 𝑚𝑚/𝑠𝑠2 

𝑎𝑎 = −3,435 𝑚𝑚/𝑠𝑠2 

 

The distance is given as: 

𝑠𝑠 = 𝑣𝑣2−𝑜𝑜2

2𝑏𝑏
= 02−272

2×(−3,435) = 106, 114 𝑚𝑚 

 

  (2) 
 
 6.3.4 For ratio 𝜋𝜋𝐹𝐹:𝜋𝜋𝑅𝑅 

𝐹𝐹𝑏𝑏𝑤𝑤𝑏𝑏𝑏𝑏𝑒𝑒 = 𝜇𝜇(𝜋𝜋𝐹𝐹 + 𝜋𝜋𝑅𝑅) 

Taking moments about the centre of gravity: 

�𝑐𝑐𝑐𝑐𝑃𝑃𝑐𝑐𝑘𝑘𝑃𝑃𝑝𝑝𝑠𝑠𝑃𝑃 𝑚𝑚𝑃𝑃𝑚𝑚𝑃𝑃𝑛𝑛𝑡𝑡𝑠𝑠 = �𝑎𝑎𝑛𝑛𝑡𝑡𝑝𝑝 𝑐𝑐𝑐𝑐𝑃𝑃𝑐𝑐𝑘𝑘𝑃𝑃𝑝𝑝𝑠𝑠𝑃𝑃 𝑚𝑚𝑃𝑃𝑚𝑚𝑃𝑃𝑛𝑛𝑡𝑡𝑠𝑠 

(𝐹𝐹𝑏𝑏𝑤𝑤𝑏𝑏𝑏𝑏𝑒𝑒 × 𝑙𝑙𝑝𝑝𝑠𝑠𝑡𝑡𝑎𝑎𝑛𝑛𝑐𝑐𝑃𝑃 𝑜𝑜𝑟𝑟𝑃𝑃𝑚𝑚 𝑐𝑐𝑘𝑘 𝑡𝑡𝑃𝑃 𝑡𝑡ℎ𝑃𝑃 𝑟𝑟𝑃𝑃𝑎𝑎𝑙𝑙) + (𝜋𝜋𝑅𝑅 × 1,5) = (𝜋𝜋𝐹𝐹 × 1,7) 

𝜇𝜇(𝜋𝜋𝐹𝐹 + 𝜋𝜋𝑅𝑅)0,72 + 1,5𝜋𝜋𝑅𝑅 = 1,7𝜋𝜋𝐹𝐹 

0,35(𝜋𝜋𝐹𝐹 + 𝜋𝜋𝑅𝑅)0,72 + 1,5𝜋𝜋𝑅𝑅 = 1,7𝜋𝜋𝐹𝐹  

0,252𝜋𝜋𝐹𝐹 + 1,752𝜋𝜋𝑅𝑅 = 1,7𝜋𝜋𝐹𝐹 

1,7𝜋𝜋𝐹𝐹 − 0,252𝜋𝜋𝐹𝐹 = 1,752𝜋𝜋𝑅𝑅 

1,5𝜋𝜋𝐹𝐹 = 1,752𝜋𝜋𝑅𝑅 
𝑁𝑁𝐹𝐹
𝑁𝑁𝑅𝑅

= 1,752
1,5

= 1,168
1
 

 

  (2) 
    [20] 
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QUESTION 7 
 
7.1. 
 
 
 

 

 

  (4) 
 
7.2 Plane Mass (kg) r(m) mr(kg.m)    
 A 20 0,12 2,4    
 B 26 0,15 3,9    
 C 30 x 30x     (3) 
 
7.2 

 

 

  (4) 
 
7.2. 
 
 
 

Force diagram 
 
The centrifugal force of 𝑚𝑚3 is given as 
   20 𝑚𝑚𝑚𝑚 =  1 𝑘𝑘𝑘𝑘.𝑚𝑚 
 

 43,9 𝑚𝑚𝑚𝑚 =  
43,9𝑚𝑚𝑚𝑚
  20 𝑚𝑚𝑚𝑚 

× 1 𝑘𝑘𝑘𝑘.𝑚𝑚 
                 = 2,195 𝑘𝑘𝑘𝑘,𝑚𝑚 
 
The distance of 𝑚𝑚3 from centre O of face plate: 
 
30𝐻𝐻 = 2,193 
      𝐻𝐻 = 2,193

30
= 0,0731 𝑚𝑚 = 73,1 𝑚𝑚𝑚𝑚 

The position of 𝑚𝑚3 to plane A is 244° clockwise and 116° to A. 

 

 
  (4) 

   [15] 



MARKING GUIDELINE -11- 
MECHANOTECHNICS N6 

Copyright reserved  Please turn over 

 
QUESTION 8 
 
8.1 𝐴𝐴𝐴𝐴 = 30 𝑚𝑚𝑚𝑚 𝐴𝐴𝐵𝐵 = 45 𝑚𝑚𝑚𝑚  𝐵𝐵𝐴𝐴 = 30 𝑚𝑚𝑚𝑚 𝐷𝐷𝐴𝐴 = 50 𝑚𝑚𝑚𝑚 

𝑉𝑉𝐵𝐵 = 𝜔𝜔𝐴𝐴𝐵𝐵 × 𝐴𝐴𝐴𝐴 = 5 × 0,03 = 0,15 𝑚𝑚/𝑠𝑠 
  

  (1) 
 
 

 

  
 
 
 
 
 
 
 
 
 
  (2) 

 
 Space diagram 

 
Scale = 0,1 m/s = 50 mm 

  

 
 

 

 

  (6) 
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 Velocity diagram: 

 
 𝑆𝑆𝑐𝑐𝑎𝑎𝑐𝑐𝑃𝑃    0,1 𝑚𝑚/𝑠𝑠 =  5 𝑚𝑚𝑚𝑚 

𝑎𝑎𝑏𝑏 = 75 𝑚𝑚𝑚𝑚 

From the velocity diagram: 

𝑀𝑀𝑃𝑃𝑎𝑎𝑠𝑠𝑆𝑆𝑟𝑟𝑃𝑃 𝑏𝑏𝑐𝑐 = 32 𝑚𝑚𝑚𝑚 = 0,064 𝑚𝑚/𝑠𝑠 

𝜔𝜔𝐵𝐵𝐵𝐵 = 0,064
0,046

= 1.422 𝑟𝑟𝑎𝑎𝑙𝑙/𝑠𝑠 

𝑀𝑀𝑃𝑃𝑎𝑎𝑠𝑠𝑆𝑆𝑟𝑟𝑃𝑃 𝑐𝑐𝑙𝑙 = 35 𝑚𝑚𝑚𝑚 = 0,07 𝑚𝑚/𝑠𝑠 

𝜔𝜔𝐵𝐵𝐷𝐷 = 0,07
0,035

= 2 𝑟𝑟𝑎𝑎𝑙𝑙/𝑠𝑠 

 

  (2) 
 
8.2 𝐵𝐵𝑃𝑃𝑛𝑛𝑡𝑡𝑟𝑟𝑝𝑝𝑝𝑝𝑃𝑃𝑡𝑡𝑎𝑎𝑐𝑐 𝑎𝑎𝑐𝑐𝑐𝑐  𝑃𝑃𝑜𝑜 𝐴𝐴 𝑟𝑟𝑃𝑃𝑐𝑐𝑎𝑎𝑡𝑡𝑝𝑝𝑣𝑣𝑃𝑃 𝑡𝑡𝑃𝑃 𝐴𝐴 = 𝜔𝜔𝐴𝐴𝐵𝐵2 × 𝐴𝐴𝐴𝐴 

                                                        = 52 × 0,03 = 0,75 𝑚𝑚/𝑠𝑠2 
 
 𝜋𝜋𝑎𝑎𝑛𝑛𝑘𝑘𝑃𝑃𝑛𝑛𝑡𝑡𝑝𝑝𝑎𝑎𝑐𝑐 𝑎𝑎𝑐𝑐𝑐𝑐 𝑃𝑃𝑜𝑜 𝐴𝐴  𝑟𝑟𝑃𝑃𝑐𝑐𝑎𝑎𝑡𝑡𝑝𝑝𝑣𝑣𝑃𝑃 𝑡𝑡𝑃𝑃 𝐴𝐴 = 𝛼𝛼𝐴𝐴𝐵𝐵 × 𝐴𝐴 
                                                         = 𝛼𝛼𝐴𝐴𝐵𝐵 × 𝐴𝐴 = 19 × 0,03 = 0,57𝑚𝑚/𝑠𝑠2 
 
𝑆𝑆𝑐𝑐𝑎𝑎𝑐𝑐𝑃𝑃 0,75

𝑚𝑚
𝑠𝑠2

= 75 𝑚𝑚𝑚𝑚 
 
𝐵𝐵𝑃𝑃𝑛𝑛𝑡𝑡𝑟𝑟𝑝𝑝𝑝𝑝𝑃𝑃𝑡𝑡𝑎𝑎𝑐𝑐 𝑎𝑎𝑐𝑐𝑐𝑐 𝐴𝐴 𝑟𝑟𝑃𝑃𝑐𝑐𝑎𝑎𝑡𝑡𝑝𝑝𝑣𝑣𝑃𝑃 𝑡𝑡𝑃𝑃 𝐵𝐵 = 𝜔𝜔𝐵𝐵𝐵𝐵

2 × 𝐴𝐴𝐵𝐵 
                                                   = 1,422 × 0,045 = 0,09𝑃𝑃  𝑚𝑚/𝑠𝑠2 
 
 𝐵𝐵𝑃𝑃𝑛𝑛𝑡𝑡𝑟𝑟𝑝𝑝𝑝𝑝𝑃𝑃𝑡𝑡𝑎𝑎𝑐𝑐 𝑎𝑎𝑐𝑐𝑐𝑐 𝑃𝑃𝑜𝑜 𝐵𝐵 𝑟𝑟𝑃𝑃𝑐𝑐𝑎𝑎𝑡𝑡𝑝𝑝𝑣𝑣𝑃𝑃 𝑡𝑡𝑃𝑃 𝐷𝐷 = 𝜔𝜔𝐵𝐵𝐷𝐷

2 × 𝐵𝐵𝐷𝐷 
                                                        = 22 × 0,035 = 0,14 𝑚𝑚/𝑠𝑠2   
 
From the acceleration diagram: 
𝑀𝑀𝑃𝑃𝑎𝑎𝑠𝑠𝑆𝑆𝑟𝑟𝑃𝑃 𝑐𝑐’𝑏𝑏𝑐𝑐 = 55 𝑚𝑚𝑚𝑚 = 0,75

75
× 55 = 0,55 𝑚𝑚/𝑠𝑠2 

𝑀𝑀𝑃𝑃𝑎𝑎𝑠𝑠𝑆𝑆𝑟𝑟𝑃𝑃 𝑐𝑐’𝑙𝑙𝑐𝑐 = 120 𝑚𝑚𝑚𝑚 = 0,75
75

× 120 = 1,2 𝑚𝑚/𝑠𝑠2 

𝛼𝛼𝐵𝐵𝐵𝐵 = 0,55
0,045

= 12,22 𝑟𝑟𝑎𝑎𝑙𝑙/𝑠𝑠2 

𝛼𝛼𝐵𝐵𝐷𝐷 = 1,2
0,035

= 34,29 𝑟𝑟𝑎𝑎𝑙𝑙/𝑠𝑠2 

 

  (7) 



MARKING GUIDELINE -13- 
MECHANOTECHNICS N6 

Copyright reserved 

 
 
 

 

 

  (7) 
   (14) 
                  [25] 
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