Practice Test for Midterm 2

You may use a 3x5 inch cheat card


Acceleration due to gravity: 

g = 9.80m/s2  


Mass of Earth



ME = 5.98(1024 kg


Mass of Sun



Ms = 1.99(1030 kg


Radius of Earth


RE = 6.37(106 m


Density of water


water =1000 kg/m3

Standard atmospheric pressure
P0 = 1.013(105 Pa

Moments of inertia: 
see last page

Answer key: (given below each problem)

In preparation for the Midterm exam go through the practice tests, go through the homework problems and through the problems we did in class

Understand the concepts and what the formulas mean!!
1.
A 5.0-kg object is pulled along a horizontal surface at by a 15 N force acting 20( above the horizontal.  

(a) How much work is done by this force as the object moves 6.0 m?
(b) If the frictional coefficient between the object and the surface is 0.2 how much of the work is “lost” to friction during these 6.0 m. 
(c) What is the velocity of the object after 6.0 m if the object starts at rest?
(d) How much work is done by the gravitational force
(e) How much work is done by the normal force? 
(8 points) 

84.5 J; 52.6 J; 3.57 m/s; 0; 0

2.

A 6000 kg freight car rolls along rails with negligible friction. The car is brought to a rest by a combination of two coiled springs as illustrated in the Figure. After the first spring compresses a distance of 0.3 m, the second spring comes on and increases the force as shown in the graph.  The car is brought to rest after 0.5 m by the two spring system. 

(a) Look at the graph. What is the work done on the springs?  

(b) What was the initial speed of the car? 

(6 points)

275 J; 0.3 m/s
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3.
Two vectors A and b are given by A = 3i –3j – 3k and B = -3i + 4j + 0k. If these two vectors are drawn starting at the same point what is the angle between them ?

(6 points)

Use definition of scalar product;

4. 

A skier weighing 0.70 kN goes over a frictionless circular hill as shown.  If the skier's speed at point A is 9.2 m/s, what is his speed at the top of the hill (point B)?
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(6 points)

5.2 m/s

5. A 12-g bullet is fired into a 3.0-kg ballistic pendulum initially at rest and becomes embedded in it.  The pendulum subsequently rises a vertical distance of 12 cm.  

What was the initial speed of the bullet?


(6 points)

385 m/s

6. Two automobiles of equal mass (m = 1000 kg) approach an intersection. One vehicle is traveling towards the east with 13.0 m/s and the other is traveling north with unknown speed. The vehicles collide in the intersection, stick together and skid off at an angle of 55º north of east with a velocity of 11.3 m/s.  

(a) What was the initial speed of the second driver?

(b) What is the kinetic energy of the combined vehicles right after the collision?

(c) How much energy is lost in the collision (energy gone into deforming the cars)


(7 points)

18.5 m/s; 128 kJ; 128 kJ



7. Consider the arrangement of masses below.  M = 0.50 kg, L = 1.0 m, and the mass of each connecting rod shown is negligible.  Treat the masses as particles.  

(a) What is the moment of inertia, I, about an axis that is perpendicular to the paper and that goes through a point halfway between the masses M and M as shown?  

(b) If the object is rotating about this axis with an angular velocity of  = 10 rad/s what is the rotational kinetic energy?

(c) If the object is rotating about this axis with an angular velocity of  = 10 rad/s what is the angular momentum?  

(7 points)

4.75 kg(m; 237.5 J; 47.5 J







8. Two blocks, m1 = 1 kg and m2 = 2 kg, are connected by a light string as shown in the figure.  The string runs over the pulley without slipping. The radius of the pulley is 0.1 m and it has a mass of M = 5 kg.  Treat the pulley as a rotating cylinder.   

a. What is the speed of mass m2 after it has fallen for 1.88 m?

b. What is the angular velocity  of the pulley at that point?  

c. How many rotations has the pulley made at that point?

(8 points)
2.59 m/s; 25.9 rad/s; 3 rotation
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9. A puck on a frictionless air hockey table has a mass of 5.0(10-3 kg and is attached to a cord passing through a hole in the surface as in the figure.  The puck is revolving at a distance 2.0 m from the hole with an angular velocity of 3.0 rad/s.  The cord is then pulled from below, shortening the radius to 1.0 m.  Note that the angular momentum of the puck is conserved, because no torque is applied to it.  

a. What is the angular momentum of the puck before the cord is pulled?

b. What is the angular momentum of the puck after the cord is pulled (Hint: No calculation necessary)  

c. What is the angular velocity  after the cord is pulled?  
d. What is the rotational kinetic energy before the cord is pulled?
e. What is the rotational kinetic energy after the cord is pulled?  
(10 points)
0.06 kg(m2/s; 0.06 kg(m2/s; 12 rad/s; 0.09 J; 0.36 J
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10. Starting from the same point, a sphere and a disk of the same mass M = 1 kg and the same radius R = 0.1 m are rolling down an incline of length 1.00 m. The angle between the incline and the horizontal is  = 30º as shown. 

a. What is the speed of the sphere at the end of the incline?

b. What is the speed of the disk at the end of the incline?

c. Which object will reach the end of the incline first?

(8 points)
2.64 m/s; 2.56 m/s, the sphere is faster
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