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ENGR 290 – Homework #1 

Draw free-body diagrams for the listed objects: 

2. 

 
a) m1 assuming a smooth surface (i.e. neglect friction) 

b) m1 assuming a rough surface (i.e. with friction) 

 

c) m2 assuming a smooth surface 

d) m3 assuming a smooth surface 

 

3. 

 

a) m1 assuming a rough incline 

 

b) m2 assuming a smooth incline 
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c) the traffic light 

d) the knot at the juncture of cables T1, T2, and T3. Express the forces acting on the knot in 

terms of W (i.e. cW where c is a numerical coefficient). 

4. 

 

 

a) the metal ball m1, assuming it was dropped from the tower of Pisa (don’t forget about air 

resistance, though) 

 

 

 

 

 

 

b) the metal ball m2, assuming it has just been shot out of a cannon 

 

5. Show how     and 

 can be combined to yield: 

 

 

6. Your 1.5 kg hovercraft is drifting toward a barrier that you don’t want to crash into. It is 1 m away and 

you are moving toward it at 2 m/s. You have a thruster on the craft that you can point in the opposite 

direction and fire with a constant force of 2.5 N.  

If you turn the lift fan off, the coefficient of friction between the hovercraft and the floor is 0.05. 

• Would the thruster be enough to stop you before hitting the barrier? 
• Would friction alone be enough to stop you before hitting the barrier? 
• What should you do to avoid crashing? 
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Problem 4. 

 

 

 

Problem 5. 

 



 


