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1) Blocks A, B, and C are placed as in the figure and connected by ropes of negligible 

masses. Both A and B weigh 25.0 N each, and the coefficient of kinetic friction between 
each block and the surface is 0.35. Block C moves down with constant velocity. 

a) Find the tension in the rope connecting blocks A and B 
b) What is the weight of block C? 
c) If the rope connecting A and B were cut, what would be the acceleration of block C?  

 
.  (13 points) 
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2) A force F = 2.5xyΐ (where ΐ is the unit vector, F is in Newton and x and y are in 
meters) acts on an object in the x-direction. Calculate the work done on the 
object by this force for the following displacement: 

 
a) The object starts at the point x=0, y=3.0 and moves parallel to the x-axis to the 

point x=2.0 and y=3.0 
b) The object starts at the point x=2, y=0 and moves parallel to the y-axis to the 

point x=2.0 and y=3.0 
c) The object starts at the point x=0, y=0 and moves along the line y=1.5x to the 

point x=2, y=3.0 
                                                                                                                                        (7 points) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



3) A 15.0 kg stone slides down a frictionless hill, leaving point A with a speed of 10.0 m/s 
to reach point B on the ground and continue on a horizontal friction surface with kinetic 
coefficient µk=0.2 for a distance of 100.0 m. Then, it runs into a very long spring with 
spring constant 2.0 N/m. 

 
a) What is the speed of the stone when it reaches point B? 
b) How far will the stone compress the spring? 

(10 points) 
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4) An open container of mass 50.0 kg is rolling to the left at speed of 5.0 m/s on a 
frictionless surface. A 15.0 kg box slides down a 37° inclined plane and leaves 
the end of the plane with speed of 3.0 m/s. The end of the plane is a vertical 
distance of 4.0 m above the bottom of the container (see figure). The box lands 
in the container and they roll off together. 

 
a- What are the velocity components of the box just before it lands in the container? 
b- What is the magnitude and direction of the final velocity of the container? 

 
 (10 points) 
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