
Your Name_____________________________Section______ 

HOMEWORK #5 - 8.01 MIT - Prof. Kowalski 

Due 4:00PM Thursday Oct. 9, 2003 

Topics: Friction, circular dynamics, and Work-Kinetic Energy 

Any following problems designated with a bold number indicate problems from Young 

and Freedman 11th edition. 

6. 5.80 

7. 5.86 

8. 5.90 

9. 5.104 

5. Work on Sliding Box – 5 points 

A box of mass M is initially at x0 = 0 sliding along the horizontal x-axis with velocity v0.

It is observed to stop at x1 due to friction.  Write down the work-energy relationship, 

substitute in variables given above, and thereby find the work, Wf done on the box by 

friction, Note: you do not know the coefficient of friction; this problem uses only Wf and 

Ff as unknowns.


a) Express Wf in terms of Ff and other given variables.

b) Express Wf in terms of the friction force, Ff, and find the magnitude of Ff.

c) Find the time that the box takes to stop, eliminating Ff, Wf, and M from your answer


A person now pushes on the box against the force of friction, sliding it to point x2 where 

it has speed v1.

d) Find the work done by the person on the box (no Wf in your answer, please).
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HW Solutions # 5 - 8.01 MIT - Prof. Kowalski 

Friction, circular dynamics, and Work-Kinetic Energy. 

1) 5.80 

If the block were to remain at rest relative to the truck, the fric-
tion force would need to cause an acceleration of 2.20 m/s2, ;How-
ever, the maximum acceleration possible to to static friction is 
(0.19)(9.80)=1.86 m/s2, so the block will accelerate relative to the 
truck. 
Acceleration a with respect to ground is (from Fx = +µsmg = 
mabox): 

a = µk g = (0.15)(9.80) = 1.47m/s2 . (1) 

The acceleration a� with respect to truck is: 

a = abox − atruck = 1.47 − 2.20 = −0.73 (2) 

The box will move 1.80 m relative to truck with a� acceleration. 

2∆x 2(−1.80)
t = = = 2.22s (3) 

abox − atruck −0.73 

In this time, the truck moves the distance D: 

1 1 
D = atruck t

2 = (2.20)(2.22)2 = 5.43m. (4)
2 2 
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