
Solutions to Midterm 1 
 
Problem 1. 
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Attach a translating ),( yx  frame to car A  with the x-axis directed along Av . Thus 

ABAB /aaa +=  
⇒ AB /22.257.222.2 aiji +=+−  
⇒ jia 57.244.4/ +−=AB  
⇒ 13.5/ =ABa  m/s2 

 
 
 
 
 

x

y A

 
 
(b) A coordinate system attached to B  (with the x-axis in the direction of Bv ) is a rotating 
system. It can be shown from rigid-body kinematics that the acceleration rela  of car A  as 
observed from car B  is 

rel//rel 2)( vωrωωrωaaa ×−××−×−−= BABABA   
⇒ ABBA /rel aaaa −=−≠  

where relv  is the velocity of car A  as observed from car B . 
 
Problem 2. 
Sum of forces acting on the entire system: 

 

 
Sum of forces acting on block A (note that the critical static friction is known): 

 

 
Solve for NA 

 
Solve for P 



 
 
Problem 3. 
1. ; calling , we have 
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2. ; calling , and of course recognizing that  and  are 

equal and opposite, we have 
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3. Once  determined, fairly simple to find  
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