
Chapter 5A



Practice test for Midterm 2
Chapters 6-12
In preparation for the Midterm exam go through the practice tests, the homework problems and through the problems we did in class. 

Understand the concepts and what the formulas mean.  
----------------------------------------------------------
Chapter 6


8.
A 4.0-kg mass on the end of a string rotates in a circular motion on a horizontal frictionless table.  The mass has a constant speed of 2.0 m/s and the radius of the circle is 0.80 m.  What is the magnitude of the resultant force acting on the mass?



a.
39 N



b.
20 N



c.
44 N



d.
0 N



e.
30 N


25.
A sample of blood is placed into a centrifuge of radius 15.0 cm.  The mass of a red corpuscle is 3.0 x 10–16 kg, and the centripetal force required to make it settle out of the plasma is 4.0 x 10–11 N.  At how many revolutions per second should the centrifuge be operated?


34.
A race car traveling at 100 m/s enters an unbanked turn of 400 m radius. The coefficient of friction between the tires and the track is 1.1. The track has both an inner and an outer wall. Which statement is correct?



a.
The race car will crash into the outer wall.



b.
The race car will crash into the inner wall.



c.
The car will stay in the center of the track.



d.
The car will stay in the center of the track if the driver speeds up.



e.
The car would stay in the center of the track if the radius were reduced to 200 m.

13.   A racecar traveling at 80 m/s is trying to make a turn with a radius of 400 m. The coefficient of friction between the tires and the track is 1.0. 

Is the driver going to make the turn or will she skid off the track?
Chapter 7
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 + 3j + 3k. If these two vectors are drawn starting at the same point what is the angle between them ?

(6 points)

Use definition of scalar product; = 180º

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)?



[image: image2.wmf]
(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



Chapter 10

(skipped)
5. (Chapter 10) 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?  







(skipped)
6. (Chapter 10) 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?
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(skipped) 
7. (Chapter 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?







(skipped)

27. The rigid object shown is rotated about an axis perpendicular to the paper and through point P.  The total kinetic energy of the object as it rotates is equal to 1.4 J.  If M = 1.3 kg and L = 0.50 m, what is the angular velocity of the object?  Neglect the mass of the connecting rods and treat the masses as particles.



[image: image4.wmf]


a.
1.3 rad/s



b.
1.5 rad/s



c.
1.7 rad/s



d.
1.2 rad/s



e.
2.1 rad/s

(skipped)

48.
The rigid body shown rotates about an axis through its center of mass and perpendicular to the paper.  If M = 2.0 kg and L = 80 cm, what is the kinetic energy of this object when its angular speed about this axis is equal to 5.0 rad/s?  Neglect the mass of the connecting rod and treat the masses as particles.
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a.
18 J



b.
15 J



c.
12 J



d.
23 J



e.
26 J

Chapter 11 (Vector product, torque, angular momentum)

(skipped entire chapter)


3.
A particle located at the position vector r = (1i + 1j) m has a force F = (2i + 3j) N acting on it.  The torque about the origin is:

 

a.
(1k)N m



b.
(5k)N m



c.
(–1k)N m



d.
(–5k)N m



e.
(2i + 3j)N m

5.
A solid cylinder of radius R = 1.0 m and mass 10 kg rotates about its axis. When its angular velocity is 10 rad/s, its angular momentum (in kg · m2/s) is

a.
50.

b.
20.

c.
40.

d.
25.

e.
70.


15.
A puck on a frictionless air hockey table has a mass of 5.0 g 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.  The new angular velocity (in rad/s) is
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a.
4.0



b.
6.0



c.
12



d.
2.0



e.
8.0

(Note that angular momentum in this system is conserved, because no external torque is applied)

What is the rotational kinetic energy before and after pulling on the string?  Is the mechanical energy conserved in this system? Why or why not?

Similar problem again.  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.  

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

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

f. What is the angular velocity  after the cord is pulled?  

g. What is the rotational kinetic energy before the cord is pulled?

h. 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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17.
A skater extends her arms horizontally, holding a 5-kg mass in each hand. She is rotating about a vertical axis with an angular velocity of one revolution per second. If she drops her hands to her sides, what will the final angular velocity (in rev/s) be if her moment of inertia remains approximately constant at 5 kg · m2, and the distance of the masses from the axis changes from 1 m to .1 m?

a.
6

b.
3

c.
9

d.
4

e.
7

29.
The diagram below shows five cylinders, each cylinder rotating with constant angular velocity about its central axis. The magnitude of the tangential velocity of one point of each cylinder is shown, along with each cylinder’s radius and mass. Which cylinder has the largest angular momentum?

[image: image8.wmf]
Chapter 12 (Static equilibrium, elastic deformations)

2.
A horizontal meter stick supported at the 50-cm mark has a mass of 0.50 kg hanging from it at the 20-cm mark and a 0.30 kg mass hanging from it at the 60-cm mark.  Determine the position on the meter stick at which one would hang a third mass of 0.60 kg to keep the meter stick balanced.



a.
74 cm



b.
70 cm



c.
65 cm



d.
86 cm



e.
62 cm

15.
The diagrams below show forces applied to a wheel that weighs 20 N. The symbol W stands for the weight. In which diagram(s) is the wheel in equilibrium?
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a.
A



b.
B



c.
C



d.
D

e. A and C


8.
A 20-m long steel wire (cross-section 1 cm2, Young's modulus 2 x 1011 N/m2), is subjected to a load of 25,000 N.  How much will the wire stretch under the load?



a.
.25 cm



b.
2.5 cm



c.
12.5 cm



d.
25 cm

e. 1.25 cm
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Answers:

Chapter 6

8.

Answer:  b

25.
Answer:  150 rev/s (9000 rpm)

34.
Answer:  a

13)  No, (max. static frictional force is smaller than required centripetal force.)

Chapter 10

Answers:

5.)  4.75 kg(m; 237.5 J; 47.5 J

6.)  2.59 m/s; 25.9 rad/s; 3 rotation

7.)  2.64 m/s; 2.56 m/s, the sphere is faster

27c

48 no solution available
11. Angular momentum, torque, vector product

3a

5a

15c

17b

29e

12. Static equilibrium

2b 

4a

15c 

8b

13. Gravitation

3b

9d
14.  Fluid mechanics

9b

15d

17a

20d

25 [6.45] cm  [2.23] kg

26 [0.00677] m2; 0

27. 6.4 kg

13.0 m/s





??? m/s





CM





4M





M





M





X





L = 1.0 m





L = 1.0 m





 = 30º
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