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CE298 

SPRING 2009 

EXAM #2 

 

Please: 

 

1) Write legibly 

2) Write your name on every page you turn in. 

3) Box your answers 

4) Provide a single answer per question 

5) Provide justification (preferably in mathematical terms) for each answer 

6) Staple together all the pieces of paper you turn in. 

7) Read each problem statement carefully. 

 

You are allowed to use one letter-size page of personal notes.  Do not include examples 

in your notes. Turn in your notes with your exam. 

 

You have one hour to solve the following four problems.  Some problems have more 

than one question.  Make sure you provide one (and only one) answer for each 

question. 
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Problem 1 

 

Two circular objects (A and B) slide on ice along a 

straight line as shown.  The mass of object A (2M) 

is twice the mass of object B (M).  The velocity of 

object A (2v) is also twice the velocity of object B 

(v). The coefficient of restitution is e=3/4.  

 

Compute the velocities of A and B (in terms of v) 

after impact. 

 

Ignore friction. 

 

 

A 

B 

2v 

  v 

2M M 
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Problem 2 

 

A 1-lb puck slides with a velocity v = 4 ft/s [(1/2)i + ( 3 / 2)j ] on an ice track as shown. 

Lateral barriers fastened to the ground prevent the puck from going off the track. 

Assuming that the impact between the puck and both lateral barriers is elastic (e=1), 

compute the time it would take for the puck to reach line AA’. Ignore all friction forces. 

 

puck 

v 

8 ft 

A 

A' 

5 ft 

barrier 

barrier 

track 
x 

y 



H 

x 

30° 
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Problem 3 

 

A 1-kg mass is launched at a 30-deg. angle with 

the horizontal using a spring and a pipe as 

shown.  The lower end of the pipe is closed.  

The other end is open.  When the spring is 

unstretched its length is equal to the length of 

the pipe.   

 

If the launching system is cocked by deforming 

the spring in compression a distance x = 0.25m, 

compute: 

 

a) The launching velocity (the velocity of the 1-kg mass when in leaves the pipe) 

b) The maximum height H (measured to the open end of the pipe) that the mass 

would reach. 

 

Assume k = 40 kN/m. 

Ignore air-drag forces. Ignore friction. 

Spring 

Mass 

x 

30° 

Pipe 



CE298 Page ___ of ___ 

Name:______________________________________   PUID:_____________________ 

 

Problem 4 

 

Two particles A and B of equal mass (of ¼ kg) are attached 

together by a rigid rod of negligible weight and length 

L=1.27m.  The two particles and the rod move on a vertical 

plane under the action of gravity.  At time t=0 the rod is 

observed to be horizontal and the velocities of the particles 

are observed to be: 

 

vA = 1 m/s (-j) 

vB = 5 m/s (-j) 

 

One second later (at t = 1 sec) the rod is observed to be 

horizontal again after having rotated 180 deg. 

 

Neglecting air-drag forces, compute: 

 

a) The velocity of the center of mass of the system at t=0. 
 

b) The angular momentum of the system with respect to its 

center of mass at t=0. 
 

c) The acceleration of the center of mass of the system. 
 

d) The velocity of the center of mass of the particle-rod 

system at t=1 sec. 
 

e) The velocity of particle A at t =1 sec. 
 

f) The velocity of particle B at t = 1sec. 

L 
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y 
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