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Solutions

Questions 1-10: 3 points per question

1. You walk at constant speed on a circle of radius 20.0 m. It takes 30.0 s to get back to the starting point.

a.  Find the average speed.

avg. speed = distance/time = (2)(20.0m)/30.0s = 4.19 m/s
b.  Find the magnitude of the average velocity.

avg. vel. = x/t = 0
c.  Find the magnitude of the acceleration.

a = v2/r = (4.19)2/(20.0) = 0.877 m/s2
4.  If you throw a ball straight up in the air (call up the positive direction), 

a.  what is the velocity of the ball at its highest point?

0

b. what is the acceleration of the ball at its highest point?

-9.81 m/s2
6.  A block of mass 5.50 kg is on a rough horizontal surface. You attach a string and pull on the string horizontally with a force of 45.0 N. Make a free body diagram for the block.  The kinetic friction coefficient is 0.300; the static friction coefficient is 0.500.
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b.  What kind of friction is this? Explain briefly.
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fsmax = µsFN = µsmg = (0.500)(5.50)(9.81) = 27.0N
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T>fsmax so the block slides -- kinetic friction

8.  A block of mass 55.0 kg is on a rough horizontal surface. You attach a string to the block and pull on the string horizontally with a force of 45.0 N. The kinetic friction coefficient is 0.300; the static friction coefficient is 0.500. What kind of friction is this? Explain briefly.
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fsmax = µsFN = µsmg = (0.500)(55.0)(9.81) = 270N
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T<fsmax so the block does not move -- static friction
9.  A block is put on a scale in an elevator. The elevator first accelerates upwards, then continues upwards at constant speed.

a.  Describe the mass of the block all the while it is moving (mass goes up, down, no change-equal to its value before the elevator moved).

no change

b.  Describe the scale reading of the block all the while it is moving (scale reading goes up, down, no change-equal to its value before the elevator moved).

The scale reading goes up at first, then returns to its original value.

.
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11.  A cannonball is launched from a cliff of height 750 m with a speed of vo at an angle of  with respect to the horizontal. The cannonball hits the ground after a time of 15.5 s after traveling a horizontal distance of 150 m. 

a.  Sketch the trajectory of the cannonball on the figure above.  
5
b.  Write down the known and unknown quantities:

known:  t=0

xo=0, yo=750m,ax=0,ay=-9.81m/s2


t=15.5 s
x=150m, y=0, ax=0,ay=-9.81m/s2
unknown: t=0

vxo, vyo
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t=15.5 s
vx,vy
c.  Find the x-component of the initial velocity.

Using Kin. Eq. A:
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150 = 0 + (vxo )t + 0
150 = 0 + (vxo )(15.5)+ 0
vxo = 9.68m / s
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5
d.  Find the y-component of the initial velocity.

Using Kin. Eq. A:
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12.  2 blocks are attached by a light string as shown above and are released. The frictionless ramp makes an angle of 40.0o with respect to the horizontal. The masses of the blocks as follows: block A is 40.0 kg; block B is 20.0 kg. 
a.  Draw free body diagrams for the 2 blocks on the diagrams above and to the   right.
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b.  Write out Newton's 2nd Law (F=ma) for both blocks in the x- and y-directions using the coordinate system above. Include all known quantities in these equations.

A:  x:  T - (40.0)gsin(40.0o) =(40.0)a 




A:  y:  Fn-(40.0)gcos(40.0o) = 0
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B:  y:  (20.0)g - T = (20.0)a





c.  Find the magnitude of the acceleration of the 2 blocks. 

Combine equations 1 and 3 above:
(20.0)g - (40.0)gsin(40.0o) =(60.0)a
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a = -0.934 m/s2
magnitude of a = 0.934 m/s2
d.  In which direction is block A sliding (up the ramp, down the ramp, not moving)? Explain briefly how you determined this.


5
a is negative above so the blocks must be slding in the opposite direction; block A slides down the ramp.
Alt Version

Questions 1-10: 3 points per question

1. You walk at constant speed on a circle of radius 25.0 m. It takes 35.0 s to get back to the starting point.

a.  Find the average speed.

avg. speed = distance/time = (2)(25.0m)/35.0s = 4.49 m/s

b.  Find the magnitude of the average velocity.

avg. vel. = x/t = 0

c.  Find the magnitude of the acceleration.

a = v2/r = (4.49)2/(25.0) = 0.806 m/s2
4.  If you throw a ball straight up in the air (call up the positive direction), 

a.  what is the velocity of the ball at its highest point?

0

b. what is the acceleration of the ball at its highest point?

-9.81 m/s2
6.  A block of mass 6.50 kg is on a rough horizontal surface. You attach a string and pull on the string horizontally with a force of 55.0 N. Make a free body diagram for the block.  The kinetic friction coefficient is 0.300; the static friction coefficient is 0.500.
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b.  What kind of friction is this? Explain briefly.
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fsmax = µsFN = µsmg = (0.500)(6.50)(9.81) = 31.9N
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T>fsmax so the block slides -- kinetic friction

8.  A block of mass 65.0 kg is on a rough horizontal surface. You attach a string to the block and pull on the string horizontally with a force of 55.0 N. The kinetic friction coefficient is 0.300; the static friction coefficient is 0.500. What kind of friction is this? Explain briefly.
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fsmax = µsFN = µsmg = (0.500)(65.0)(9.81) = 319N










f

s

max

=m

s

F

N

=m

s

mg=(0.500)(65.0)(9.81)=319N


T<fsmax so the block does not move -- static friction

9.  A block is put on a scale in an elevator. The elevator first accelerates upwards, then continues upwards at constant speed.

a.  Describe the mass of the block all the while it is moving (mass goes up, down, no change-equal to its value before the elevator moved).

no change

b.  Describe the scale reading of the block all the while it is moving (scale reading goes up, down, no change-equal to its value before the elevator moved).

The scale reading goes up at first, then returns to its original value.

.
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11.  A cannonball is launched from a cliff of height 850 m with a speed of vo at an angle of  with respect to the horizontal. The cannonball hits the ground after a time of 16.5 s after traveling a horizontal distance of 250 m. 

a.  Sketch the trajectory of the cannonball on the figure above.  
5
b.  Write down the known and unknown quantities:

known:  t=0

xo=0, yo=850m,ax=0,ay=-9.81m/s2


t=16.5 s
x=250m, y=0, ax=0,ay=-9.81m/s2
unknown: t=0

vxo, vyo






10


t=16.5 s
vx,vy
c.  Find the x-component of the initial velocity.

Using Kin. Eq. A:
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250 = 0 + (vxo )t + 0
250 = 0 + (vxo )(16.5)+ 0
vxo = 15.2m / s
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d.  Find the y-component of the initial velocity.

Using Kin. Eq. A:
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12.  2 blocks are attached by a light string as shown above and are released. The frictionless ramp makes an angle of 40.0o with respect to the horizontal. The masses of the blocks as follows: block A is 50.0 kg; block B is 15.0 kg. 

a.  Draw free body diagrams for the 2 blocks on the diagrams above and to the   right.
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b.  Write out Newton's 2nd Law (F=ma) for both blocks in the x- and y-directions using the coordinate system above. Include all known quantities in these equations.

A:  x:  T - (50.0)gsin(40.0o) =(50.0)a 




A:  y:  Fn-(50.0)gcos(40.0o) = 0
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B:  y:  (15.0)g - T = (15.0)a





c.  Find the magnitude of the acceleration of the 2 blocks. 

Combine equations 1 and 3 above:

(15.0)g - (50.0)gsin(40.0o) =(65.0)a
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a = -2.59 m/s2
magnitude of a = 2.59 m/s2
d.  In which direction is block A sliding (up the ramp, down the ramp, not moving)? Explain briefly how you determined this.


5
a is negative above so the blocks must be slding in the opposite direction; block A slides down the ramp.
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