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VRAAG 1 
 
1.1 𝑃𝑃 = 

2𝜋𝜋𝜋𝜋𝜋𝜋
60

 

   =  
2×𝜋𝜋×1 500×142

60
 

   = 22,3 𝑘𝑘𝑘𝑘 

 

  (2) 
 
1.2  𝑇𝑇 = 𝜇𝜇 × 𝐹𝐹𝐴𝐴 × 𝑅𝑅𝑚𝑚 × 𝑛𝑛 

𝐹𝐹𝐴𝐴 = 
𝜋𝜋

𝜋𝜋 × 𝑅𝑅𝑚𝑚 × 𝑛𝑛 
 

    = 
142 × 2

0,3 × 0,095 × 2
 

    = 4 982 𝑁𝑁 

 

  (3) 
 
1.3 𝐼𝐼 = 𝑚𝑚𝑘𝑘2 

𝐼𝐼𝑚𝑚 = 63,5 × 0,142 = 1,245 𝑘𝑘𝑘𝑘𝑚𝑚2 

𝐼𝐼𝑟𝑟 = 22,8 × 0,0752 = 0,128 𝑘𝑘𝑘𝑘𝑚𝑚2 

(𝐼𝐼𝑚𝑚 + 𝐼𝐼𝑟𝑟)𝑁𝑁3 = 𝐼𝐼𝑚𝑚𝑁𝑁𝑚𝑚 + 𝐼𝐼𝑟𝑟𝑁𝑁𝑟𝑟 

 ∴ 1,373 𝑁𝑁3 = 0 + 0,128 × 1 500 

                 𝑁𝑁3 = 139,8 𝑟𝑟/𝑚𝑚𝑚𝑚𝑛𝑛 

 

 
 
 
 
 
  (5) 

 
1.4 𝜔𝜔1 =  

2𝜋𝜋 × 1 500
60

  = 157 𝑟𝑟𝑟𝑟𝑟𝑟/𝑠𝑠 

𝜔𝜔2 =  
2𝜋𝜋 × 139,8

60
 = 14,6 𝑟𝑟𝑟𝑟𝑟𝑟/𝑠𝑠 

   𝑇𝑇 = 𝐼𝐼𝐼𝐼                           OF 

𝐼𝐼𝑚𝑚 =  
142
1,245

   = 114 𝑟𝑟𝑟𝑟𝑟𝑟/𝑠𝑠2                              𝐼𝐼𝑟𝑟 =  
142
0,128

   = 1 109 𝑟𝑟𝑟𝑟𝑟𝑟/𝑠𝑠2 

     𝑡𝑡 =  
𝜔𝜔1 − 𝜔𝜔2

𝛼𝛼
                 𝑡𝑡 =  

𝜔𝜔2−𝜔𝜔1
𝛼𝛼

 

       =  
14,6 − 0
114

 = 0,128 𝑠𝑠𝑠𝑠𝑠𝑠                              =  
157−14,6
1 109

 = 0,128 𝑠𝑠𝑠𝑠𝑠𝑠 

 

 
 
 
 
 
 
 
 
  (4) 

 
1.5 𝐸𝐸𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘 = 𝐸𝐸𝑘𝑘𝑘𝑘𝑛𝑛 − 𝐸𝐸𝑘𝑘𝑘𝑘 

          = 1
2
𝐼𝐼1𝜔𝜔1

2 + 1
2
𝐼𝐼2𝜔𝜔2

2 − 1
2

(𝐼𝐼1 + 𝐼𝐼2)𝜔𝜔3
2 

          = 1
2

(0,128)(157)2 + 0 − 1
2

(0,128 + 1,245)(14,6)2 

          = 1 431 𝐽𝐽 

 

 
 
 
 
  (3) 

  [17] 
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VRAAG 2 
 
2.1                𝑣𝑣 =  

𝜋𝜋 × 0,85 × 510
60

  = 22,698 𝑚𝑚/𝑠𝑠 

              𝑃𝑃 = (𝑇𝑇1 − 𝑇𝑇2) × 𝑣𝑣                     
𝜋𝜋1
𝜋𝜋2

  =  𝑠𝑠𝜇𝜇𝜇𝜇 

    25 000 = (𝑇𝑇1 − 𝑇𝑇2) × 22,698                    =  𝑠𝑠0,27𝜋𝜋 
(𝑇𝑇1 − 𝑇𝑇2) = 1 101,4 𝑁𝑁                                   = 2,335 

  1,335 𝑇𝑇2 = 2 220 𝑁𝑁 

          𝑇𝑇2 = 825 𝑁𝑁    𝑠𝑠𝑛𝑛    𝑇𝑇1 = 1 926 𝑁𝑁 

 

 
 
 
 
 
 
  (5) 

 
2.2 𝑇𝑇𝑘𝑘 = (𝑇𝑇1 − 𝑇𝑇2) × 𝑟𝑟 

    = (1 962 − 825) × 0,425 
     = 467,9 𝑁𝑁𝑚𝑚 

  
 
  (2) 

 
2.3 𝑇𝑇𝑝𝑝 = 

𝜋𝜋𝑠𝑠 × 𝜋𝜋𝑠𝑠
𝜋𝜋𝑝𝑝

 

     = 
467,9 × 510
10 200

 

     = 198,86 𝑁𝑁 

 

 
 
 
  (1) 

 
2.4 𝐹𝐹𝑡𝑡 = 

𝜋𝜋 × 2
𝑃𝑃𝑃𝑃𝑃𝑃

 

     = 
198,86 × 2

0,1
 

     = 3 977,2 

 

 
 
 
  (2) 

 
2.5 𝐹𝐹𝑛𝑛 = 𝐹𝐹𝑡𝑡𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠 

      = 3 977,2 𝑠𝑠𝑠𝑠𝑠𝑠20° 
      = 4 232,4 𝑁𝑁 

  
 
  (2) 

 
2.6             ∑ ↷ 𝑀𝑀 = ∑ ↶ 𝑀𝑀 About/Om 𝐿𝐿 

𝑅𝑅 × 1,75 = (𝑇𝑇1 + 𝑇𝑇2 + 𝑚𝑚 × 𝑘𝑘) × 0,5 

𝑅𝑅 × 1,75 = (1 926 + 825 + 90 × 9,81) × 0,5 

           𝑅𝑅 = 1 038 𝑁𝑁 

      𝐿𝐿 + 𝑅𝑅 = 𝑇𝑇1 + 𝑇𝑇2 + 𝑚𝑚 × 𝑘𝑘 

𝐿𝐿 + 1 038 = 1 926 + 825 + 90 × 9,81 

               𝐿𝐿 = 2 595 𝑁𝑁 

 

 
 
 
 
 
 
  (6) 

  [18] 
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VRAAG 3 
 
3.1 3.1.1 𝑘𝑘𝑊𝑊 = 𝐹𝐹 × 𝑠𝑠 

        = 23 000 × 9,81 × 0,03 × 100/75 

        = 9 025 𝐽𝐽 = ∆𝐸𝐸𝑘𝑘 

    𝜔𝜔 = 
2𝜋𝜋𝜋𝜋
60

 

  𝜔𝜔1 = 
2𝜋𝜋 × 296

60
   𝜔𝜔2 = 

2𝜋𝜋 × 248
60

 

        = 31 𝑟𝑟𝑟𝑟𝑟𝑟/𝑠𝑠         = 26 𝑟𝑟𝑟𝑟𝑟𝑟/𝑠𝑠 

∆𝐸𝐸𝑘𝑘 = 𝐸𝐸𝑘𝑘1 − 𝐸𝐸𝑘𝑘2 

        =
1
2
𝐼𝐼(𝜔𝜔1

2 − 𝜔𝜔2
2) 

9 025 = 1
2

× 9 025(312 − 262) 

∴ 𝐼𝐼  = 63,33 𝑘𝑘𝑘𝑘𝑚𝑚2 

 

 
 
 
 
 
 
 
 
 
 
 
 
  (5) 

 
 3.1.2 𝑃𝑃 = 

𝑊𝑊𝑃𝑃
𝑡𝑡

 

    = 
9 025×10

60
 

    = 1 504 𝑘𝑘 

  
 
 
 
 
  (2) 

 
3.2 𝜋𝜋1

𝜋𝜋2
  =  𝑠𝑠𝜇𝜇𝜇𝜇                            𝑇𝑇2 = 250 𝑁𝑁 

     =  𝑠𝑠0,3 × 225 ÷ 57,3 

     = 3,248 

∴  𝑇𝑇1 = 3,248 × 250 

          = 812 𝑁𝑁 

    𝑇𝑇𝑏𝑏 = (𝑇𝑇1 − 𝑇𝑇2) × 𝑅𝑅 

    𝑇𝑇𝑏𝑏 = (812 − 250) × 0,2  

          = 112,4 𝑁𝑁𝑚𝑚 

 

 
 
 
  (6) 

  [13] 
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VRAAG 4 
 
4.1   𝐼𝐼 = 𝑚𝑚𝑘𝑘2 

  𝐼𝐼 = 80 × 0,22 
     = 3,2 𝑘𝑘𝑘𝑘𝑚𝑚2 

  
 
  (2) 

 
4.2 𝑇𝑇𝑃𝑃 = 𝑇𝑇𝐴𝐴 × 𝑉𝑉𝑅𝑅 

      =  
3,5×52×55
25×30

 

      = 13,35 𝑁𝑁𝑚𝑚 

𝐼𝐼𝑃𝑃 𝑡𝑡𝑘𝑘𝑡𝑡𝑡𝑡𝑘𝑘 = 𝐼𝐼𝐴𝐴 × 𝑉𝑉𝑅𝑅2 + (𝐼𝐼𝐵𝐵 + 𝐼𝐼𝑃𝑃) × 𝑉𝑉𝑅𝑅2 + 𝐼𝐼𝑃𝑃 + 𝐼𝐼𝑑𝑑𝑟𝑟𝑑𝑑𝑚𝑚 

   = 0,23 ×  � 
52×55
25×30

�
2
 + (0,75 + 0,3) × �55

30
�
2
 + 1,2 + 3,2    

                   
   = 11,27 𝑘𝑘𝑘𝑘𝑚𝑚2 

𝑇𝑇 = 𝐼𝐼𝐼𝐼 

𝐼𝐼 = 13,35 ÷ 11,27 

    = 1,185 𝑟𝑟𝑟𝑟𝑟𝑟/𝑠𝑠2 

 

(14) 
  [16] 
 
 
VRAAG 5 
 
5.1 Maksimum glyspoed: 

𝑣𝑣 =  �𝑘𝑘𝑟𝑟 � 𝜇𝜇+𝑡𝑡𝑡𝑡𝑛𝑛𝜇𝜇
1−𝜇𝜇𝑡𝑡𝑡𝑡𝑛𝑛𝜇𝜇

� 

   =  �9,81 × 130 � 0,6+𝑡𝑡𝑡𝑡𝑛𝑛20°
1−0,6𝑡𝑡𝑡𝑡𝑛𝑛20°

� 

𝑣𝑣 =  39,65 m/s 

    = 142,77 𝑘𝑘𝑚𝑚/ℎ 

Maksimum omslaanspoed: 

𝑣𝑣 =  �𝑘𝑘𝑟𝑟 �
ℎ𝑡𝑡𝑡𝑡𝑛𝑛𝜇𝜇+𝑏𝑏2
ℎ−𝑏𝑏2𝑡𝑡𝑡𝑡𝑛𝑛𝜇𝜇

� 

   =  �9,81 × 130�
0,65𝑡𝑡𝑡𝑡𝑛𝑛20°+1,5

2

0,65−1,5
2 𝑡𝑡𝑡𝑡𝑛𝑛20°

� 

𝑣𝑣 =  57,77 m/s 

    = 207,9  𝑘𝑘𝑚𝑚/ℎ 

Die maksimum veilige spoed is 142,77 km/h om gly te voorkom. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (6) 
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a

bc

A

B

C

m1

m2

m3

r1

r2

 
 
5.2 𝑚𝑚1𝑟𝑟1   =   114,5 × 91  =   1 312 𝑘𝑘𝑘𝑘.𝑚𝑚𝑚𝑚 

𝑚𝑚2𝑟𝑟 2  =   17,91 × 101  =   1 809 𝑘𝑘𝑘𝑘.𝑚𝑚𝑚𝑚 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
                   Ruimtediagram               Vektordiagram 

  

 
    𝑚𝑚3𝑟𝑟3   =   54 × 30 

             = 1 620 

         𝑟𝑟   =   
1 620
15
 

               = 108 𝑚𝑚𝑚𝑚 

  
 
 
 
 
 
(12) 

  [18] 
 
 
VRAAG 6 
 
6.1  

 
                                    Ruimtediagram    
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 
  (3) 

 
6.2 𝑣𝑣𝑏𝑏 = 

2𝜋𝜋𝑟𝑟𝜋𝜋
60

 

     = 
2𝜋𝜋×0,2×150

60
 

     = 3,14 𝑚𝑚/𝑠𝑠 

 

 
 
 
  (2) 

 
 
 

A

B

C
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a

b

c

 
 
6.3  

 
 
           Vektordiagram    
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  (3) 

 
6.4 6.4.1 𝑣𝑣𝑐𝑐  =  𝑟𝑟𝑠𝑠 × 0,04 

      = 78,4 × 0,04 

      = 3,136 𝑚𝑚/𝑠𝑠 

  
 
 
  (3) 

 
 6.4.2 𝜔𝜔𝐵𝐵𝑃𝑃 = 𝑣𝑣𝐵𝐵𝐵𝐵

𝐵𝐵𝑃𝑃
 

       = 
60×0,04
0.45

 

        = 5,33 𝑟𝑟𝑟𝑟𝑟𝑟/𝑠𝑠 
 
𝐼𝐼𝑛𝑛 𝑛𝑛′  𝑟𝑟𝑛𝑛𝑡𝑡𝑚𝑚 −
𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑘𝑠𝑠𝑘𝑘𝑠𝑠𝑘𝑘𝑘𝑘𝑠𝑠𝑠𝑠 𝑟𝑟𝑚𝑚𝑘𝑘𝑡𝑡𝑚𝑚𝑛𝑛𝑘𝑘 𝑡𝑡𝑠𝑠𝑠𝑠𝑛𝑛 67,6° 𝑡𝑡𝑠𝑠𝑠𝑠𝑛𝑛𝑘𝑘𝑘𝑘𝑟𝑟 𝑟𝑟𝑚𝑚𝑠𝑠 ℎ𝑘𝑘𝑟𝑟𝑚𝑚𝑠𝑠𝑘𝑘𝑛𝑛𝑡𝑡𝑟𝑟𝑟𝑟𝑘𝑘  

 

 
 
 
  (3) 

 
 6.4.3 𝑟𝑟𝐵𝐵 𝑟𝑟𝑟𝑟𝑘𝑘 𝑡𝑡𝑘𝑘𝑡𝑡 𝑃𝑃 =  

𝑣𝑣𝐵𝐵𝐵𝐵
2

𝐵𝐵𝑃𝑃
 

               = 
(60×0,04)2

0,45
 

                   = 12,8 𝑚𝑚/𝑠𝑠2 

 

 
 
 
  (2) 

 
 6.4.4 𝑟𝑟𝐵𝐵 𝑟𝑟𝑟𝑟𝑘𝑘 𝑡𝑡𝑘𝑘𝑡𝑡 𝐴𝐴 = 

𝑣𝑣𝐵𝐵𝐵𝐵
2

𝐴𝐴𝐵𝐵
 

               = 
(3,14)2

0,2
 

                   = 49,298 𝑚𝑚/𝑠𝑠2 

 

 
 
 
  (2) 

  [18] 
 

TOTAAL:  100 
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