
Physics 10154 - Fall 2018 Exam #3B

Partial credit will be given provided you show all work and are 
solving parts of the problem correctly.  Points will be deducted 
if you don't show your work (or if some parts are incorrect) 
even if you get the right answer.  Clearly indicate your answer 
with a circle or box and remember to include correct units and 
significant figures.

1. (30 pts)  A 12-gram bullet is fired horizontally into a 340-
gram stationary wooden block.  The bullet embeds itself into 
the block.  After the collision, the bullet/block system 
slides 13 meters across a rough horizontal surface 
(coefficient of kinetic friction 0.29).  What is the initial 
velocity of the bullet?



2.  (20 pts) A machine pulls thread from a spool of radius 1.3 
cm.  Starting from rest and pulling with a constant 
acceleration, the machine pulls 15 meters of thread from the 
spool in 8.5 seconds.

a)  Through how many revolutions does spool turn during this 
time interval?

b)  During the 8.5 second time interval, what is the angular 
acceleration of the spool?



3.  (30 pts)  A horizontal, uniform beam of mass 22.0 kg is 
supported by a wire that is connected 80.0% of the way down the 
beam as measured from the wall.  The wire makes a 36° angle with 
the horizontal.  There is a 65.0 kg block resting on the beam 
25.0% of the way along the beam from the wall.

Determine the magnitude and direction of the tension force in 
the support wire and the vertical and horizontal components of 
the reaction force where the beam is attached to the wall.



4.  (20 pts)  A vertically oriented spring (k = 2750 N/m) is 
compressed by 31.0 cm, and a 4.40-kg mass is placed on the 
spring.  The system is released from rest, and the mass is 
launched to a maximum height of 2.68 meters above the point at 
which it was initially released from rest.  How much work do 
frictional forces do during this motion?


