
 

 

Rutgers Physics 381 Mechanics I (Fall’18/Gershtein)  

Class Exam - October 12, 2017 

This is a closed book/notes exam. A one-sided 8.5x11 sheet with only formulae is allowed. Please 
attach the sheet to your solutions. Calculators are not needed. Exam duration - 1hr 20min.   

 
1.  Potential energy of a particle is given by U(ρ,ϕ,z)=a⋅ρ⋅z⋅cos ϕ. 
    a)  what is the force on the particle? 
    b)  what work need to be done on the particle to move it from a point (1,0,0) to (3,π/3,1)? 
 
2.  Rolling loop the loop. A rubber cylinder of radius r is released from rest along the straight 
track that ends in a loop of radius R (R>>r) as shown in the figure below. Moment of inertia of a 
cylinder is I=½ mr2. Find the minimum height h needed for the cylinder to make a loop without 
leaving the track. Assume that the cylinder rolls without slipping 
 
 
 
 
 
 
 
 
 
 
3.  A box of height H and width W  is on a flatbed truck. The friction coefficient between the box 
and the truck bed is µ . The trucks accelerates with constant acceleration a. Depending on 
values of H, W, a, and µ  the box may do one of four things: stay in place, slip, tumble, and both 
slip and tumble.  
    a) Using torques relative to the center of mass of the box, find the conditions for each 
of the four outcomes. 
    b) Consider torques around the bottom left corner of the box. The answer will be different. 
Explain why that answer is wrong. 
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