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Engineering Tripos  Part IIA:  Module 3C8 
Machine Design 

 
Numerical answers – 2022 

 
1.  (b)  𝜙𝜙 = 𝑐𝑐𝑐𝑐𝑐𝑐−1 � 1

√1+2𝑡𝑡𝑡𝑡𝑡𝑡2𝜃𝜃
�, (c)(i)  Ω𝑅𝑅𝜙𝜙 = (−𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 −𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 0)𝑇𝑇,  

(c)(ii)   −2Ω𝑡𝑡𝑡𝑡𝑡𝑡𝜃𝜃
√ 1+2𝑡𝑡𝑡𝑡𝑡𝑡2𝜃𝜃

 along the common normal direction 

2.  (a) -1;  𝑡𝑡𝑒𝑒1
𝑏𝑏𝑒𝑒2

 

2. (b)   𝛼𝛼 =
�𝑎𝑎𝑒𝑒1𝑏𝑏𝑒𝑒2

+1�

2
,𝛽𝛽 = �𝑡𝑡𝑒𝑒1

𝑏𝑏𝑒𝑒2
− 1� /2 

2  (c) 𝛼𝛼
𝛼𝛼+𝛽𝛽/2

 

 
3.  (a)(i) 50 m/s, 3.30 (a) (ii) 90 s approx., b(ii) 40 s approx., choosing G=6.6 
 
4. (a) 1.26 T (b) 6008 

 


