Physics 103







Exam IIIa




    14 November 2011
Name ______________________________ [0 or 1 point]
Part A:
Select and circle the best answer for each of the following questions: 
[0 or 1 point each]

1.
If the total work done on an object by all forces acting on the object is negative, the object’s 
kinetic energy __________________.

a) increases

b) stays the same


c) decreases


d) may increase or decrease
2.
A ball of mass 5.00 kg strikes a brick wall.  Initially its velocity is 30.0 m/s to the right, and finally 20.0 m/s to the left.  What impulse is delivered to the ball?


a) 10 m/kg/s left

b) 250 kg m/s right

c) 50 m/s left

d) 250 kg m/s left


3.
The SI units of potential energy are _________.


a) Joules

b) Newtons

c) kg m/sec

d) Watts
4.
Integrating a force over the elapsed time that the force is acting yields the ____________.

a) kinetic energy

b) work

c) impulse

d) power
5.
In an elastic collision between two masses, the following are(is) conserved:


a) momentum only.


b) momentum & kinetic energy.



c) kinetic energy only.


d) nothing.

Part B:  Solve each of the following problems.  Show your work. [zero, one, or two points each]

6.
Compute the velocity of the center of mass of the system of two masses shown in the figure.

[M1 = 4 kg; 
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; M2 = 8 kg; 
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7.
On the Moon, where g = 1.55 m/sec2 and there is no air, a rock with mass, m, is dropped from 
the rim of a crater.  The mass falls a distance of 20.0 m to the crater floor.  How fast is the 
moon rock moving just before hitting the crater floor?
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8.
Two masses are connected by an ideal cord.  One mass hangs over the edge of a counter, while 
the other rests on the countertop.  The countertop is frictionless.  Initially, the system of two 
masses is at rest.  How fast are the masses moving when M2 has descended 1 meter?

[M1 = 15 kg; M2 = 30 kg]
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9.
Compute the total gravitational force exerted on Mass 2 (M2) by the other two masses.

[M1 = 2 kg; M2 = 4kg; M3 = 1 kg]
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10.
A mass, M = 5.00 kg, slides down an inclined surface.  It starts at rest, and at the bottom of the 
incline its speed is Vf = 1.5 m/s.  Upon reaching the bottom of the incline, the mass is 0.33 m 
lower than where it started to slide.  Is the inclined surface frictionless, or not?
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Part C:  Solve the following problem.  Show your work, and use words and phrases to describe your reasoning.  [10 points]
11.
A mass, M1, sits on a frictionless horizontal surface.  (V1i = 0 m/s)  Another mass, M2, sits at 
rest on the same horizontal surface in front of a compressed spring.  The compression of the 
spring is X = 0.15 m.  [M1 = 20 kg; M2 = 10 kg; k =1545 N/m]
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a.
M2 is released, and is accelerated to the left by the spring.  Compute the speed of M2 when it 
leaves the spring.
b.
Compute the velocities of the two masses after they have collided elastically.
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	Cx = Ax + Bx
	Cy = Ay + By
	Cz = Az + Bz
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	Kinematics:
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	Constant acceleration:
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	Earth’s gravity:  
	g = 9.8 m/sec2
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	Uniform circular motion:
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	Quadratic formula
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	Newton’s 2nd Law
	Fx = max
	Fy = may
	Fz = maz

	
	
	
	

	Friction
	Ff = (N
	
	

	
	
	
	

	Restoring Force (Hooke’s Law)
	(Fs( = k(l - lo)
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	Work & Energy
	W = F(d(cos(()
	Wtotal = (K;     
Wconservative = -(U
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	Mechanical Energy
	E = K + U
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	Impulse & Momentum
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	No external force :  
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	Rocket
	vector version
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	one dimensional
as in the text
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	Universal Gravitation
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