PH 105



Review 2 for second exam



Answers at the end

1. A flywheel rotates at 50 rad/s.  It is brought to rest by a constant frictional torque after making 10 complete revolutions.  How long did it take to stop the flywheel?

(a)  0.80 s
(b)  50 s
(c)  1.26 s
(d)  2.5 s
(e)  5.0 s
2. A 10 kg mass is hung from a pulley that is shaped like a hoop.  The pulley has mass 5 kg and radius 0.15m.  What is the acceleration of the 10 kg mass as it falls?





(a)  9.8 m/s2
(b)  52 m/s2
(c)  6.5 m/s2
(d)  7.8 m/s2
(e)  3.3 m/s2 

3. A woman of mass 60 kg runs at a speed of 5 m/s towards a carousel and jumps onto it at the very edge.  If the carousel has a mass of 1000 kg, a radius of 2m, and is shaped like a solid disk, what is the angular velocity of the carousel (with the woman on it) after she jumps on?  The carousel rotates without friction.


(a)  0.30
(b)  0.27
(c)  0.82
(d)  0.56
(e)  1.3

4. A disc rolls down an inclined plane of angle 30o (see figure).  What is the acceleration of the disc (in m/s2)?



  

30o
(a)  3.3

(b)  2.0

(c)  4.9

(d)  2.5


(e)  answer depends on mass and or radius of the disc. 

5. A figure skater starts spinning with her arms outstretched.  Her moment of inertia is I and her angular velocity is .  She then brings her arms in and her moment of inertia is reduced to 2I/3.  What is her new angular velocity?

(a)  

(b)  /3
(c)  3

(d)2

(e)  3/2

6.A merry-go-round of radius 0.6m rotates at 2.0 rad/s.  What is the linear speed of a person standing on the edge of the merry-go round?

(a)  2.0 m/s
(b)  1.2 m/s
(c)  3.3 m/s
(d)  0.13 m/s
(e)  7.3 m/s

7.  A half-Atwood's machine consists of two masses, m1 = 8 kg and m2 = 5 kg, which are connected by a light string that passes over a pulley.  Mass m1 is on a frictionless horizontal tabletop.  The pulley has a mass of 8 kg, a radius of 0.2 m, and a moment of inertia of 0.12 kg-m2.  If the 5 kg mass is initially at a height of 2.0 m, what speed will it have just before hitting the floor?





(a)  2.7  m/s
(b)  3.5 m/s
(c)  3.9 m/s
(d)  6.3

(e)  9.8

8.  I pull on a sticky bolt using a wrench of length 0.20 m.  If I exert a force of 100N at an angle of 120o, as shown, what is the torque I exert on the bolt?





100N



0.2m





120o
(a)  20 N-m
(b)  10 N-m
(c) 100 N-m 
(d)  17 N-m
(e)  2.0 N-m

9.  A hydraulic lift has pipes of area A1 = 1 cm2, A2 = 40 cm2.  If I push down on the smaller pipe with a force of 50 N, what force will be exerted by the fluid at the larger end?

(a)  50 N
(b)  200 N
(c)  1000 N
(d)  1.25 N
(e)  2000 N

10. What is the apparent weight of a cube of iron of volume 0.2 m3 when it is submerged in water?  The density of iron is 7800 kg/m3, and that of water is 1000 kg/m3.

(a)  1960 N
(b)  13,300 N
(c)  15,300 N
(d)  1560 N
(e)  78,400 N

11. A mass of 0.2 kg on a spring oscillates with a frequency of 20 Hz.  If I place a mass of 0.4 kg on the same spring, the frequency will be

(a)  10 Hz
(b)  40 Hz
(c)  14.1 Hz
(d)  28.3 Hz
(e)  5.0 Hz

12.  What is the wavelength of a water wave of speed 2.0 m/s and frequency 5Hz?

(a)  10 m
(b)  0.40 m
(c)  2.5 m
(d) 0.10 m
(e)  345 m

13.  If I double the tension on a guitar string, what will happen to the frequency of the note played by that string?

(a)  no change

(b) increase by factor 2
(c)  decrease by factor 2

(d)  increase by factor (2

(e)  decrease by factor (2

14. A hydraulic lift has pipes of area A1 = 1 cm2, A2 = 20 cm2.  If I push down on the smaller pipe with a force of 50 N, what force will be exerted by the fluid at the larger end?

(a)  20,000 N  (b)  400 N  (c)  6.25 N  (d)  1000 N  (e)  50 N

15. What is the buoyant force on a cube of iron of volume 0.2 m3 when it is submerged in water?  The density of iron is 7800 kg/m3, and that of water is 1000 kg/m3. 

(a)  1960N
(b )  1.53 x 104 N
(c)  1.33 x 104 N
(d)  0.0
     (e)  1.17 x 103 N

16.  A wave on a long spring has a wavelength of 2 meters when I shake the spring with a frequency of 60 Hz.  If I shake the same spring with a frequency of 30 Hz, what will the wavelength then be? 

(a)  2 m
(b)  4 m

(c)  8 m

(d)  1 m
(e)  0.5 m

17-18.  A wave is represented by y = 0.02 cos(5x+4t).  All distances are in meters, and time in seconds.  What is the speed and direction of this wave?

17. Direction:

(a)  +x
(b)  -x
(c)  +y
(d)  -y

18.  Speed:  

(a)  4 m/s
(b)  5 m/s
(c)  0.8 m/s
(d)  1.25 m/s
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