
 
 
(1996M2) A 300 kg box rests on a platform attached to a forklift, shown above. Starting from rest at at time = 0, the box is 
lowered with a downward acceleration of 1.5m/s2  
a. ​ Determine the upward force exerted by the horizontal platform on the box as it is lowered. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
At time t = 0, the forklift also begins to move forward with an acceleration of 2 m/s2 while lowering the 
box as described above. The box does not slip or tip over. 
b. ​ Determine the frictional force on the box. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



c. ​ Given that the box does not slip, determine the minimum possible coefficient of friction between the 
​ box and the platform. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
d. ​ Determine an equation for the path of the box that expresses y as a function of x (and not of t), 
​ assuming that, at time t = 0, the box has a horizontal position x = 0 and a vertical position y = 2 m 
​ above the ground, with zero velocity. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
e.​ On the axes below sketch the path taken by the box 
 
 

 



(1998M3) Block 1 of mass m1 is placed on block 2 of mass m2 which is then placed on a table.   A string connecting block 2 
to a hanging mass M passes over a pulley attached to one end of the table, as shown above.  The mass and friction of the 
pulley are negligible.  The coefficients of friction between blocks 1 and 2 and between block 2 and the tabletop are nonzero 
and are given in the following table. 

 
 
Express your answers in terms of the masses, coefficients of friction, and g, the acceleration due to gravity. 
a.   ​Suppose that the value of M is small enough that the blocks remain at rest when released. For each of the following 

forces, determine the magnitude of the force and draw a vector on the block provided to indicate the direction of the 
force if it is nonzero. 

​ i. The normal force N1 exerted on block 1 by block 2 
 
 
 
 
 
 
​ ii. The friction force f1 exerted on block 1 by block 2 
 
 
 
 
 
 
 
 
​ iii. The force T exerted on block 2 by the string 
   
 
 
 
 
 
 
 
 
 
 



​ iv. The normal force N2 exerted on block 2 by the tabletop 
 
 
 
 
 
 
 
 
 
 
 
 
​ v. The friction force f2 exerted on block 2 by the tabletop 
 
 
 
 
 
 
 
 
 
 
 
b.   Determine the largest value of M for which the blocks can remain at rest. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
c.   ​Now suppose that M is large enough that the hanging block descends when the blocks are released.  Assume that blocks 

1 and 2 are moving as a unit (no slippage).   Determine the magnitude a of their acceleration. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



d.   ​Now suppose that M is large enough that as the hanging block descends, block 1 is slipping on block 2. Determine each 
of the following. 

​ i. The magnitude a1 of the acceleration of block 1  
 
 
 
 
 
 
 
 
 
 
 
 
 
​ ii. The magnitude a2 of the acceleration of block 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
(1988 M1) A highway curve that has a radius of curvature of 100 meters is banked at an angle of 15° as shown above. 
a.​ Determine the vehicle speed for which this curve is appropriate if there is no friction between the road and the tires of the 

vehicle. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
On a dry day when friction is present, an automobile successfully negotiates the curve at a speed of 25 m/s. 
b.​ On the diagram above, in which the block represents the automobile, draw and label all of the forces on the automobile. 
 
 
 
 
 
 
 
 
 
c.​ Determine the minimum value of the coefficient of friction necessary to keep this automobile from sliding as it goes 

around the curve. 


