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Fri., 3/4/16 

Solutions

Questions 1-10: 3 points per question
1.  A ball of mass 1.50 kg is attached to a string and rotates with constant speed in a horizontal plane. The length of the string is 0.550 m and the period of the ball is 4.50 s. Is the ball traveling with constant velocity? Explain briefly.

The velocity is not constant because the direction is changing.

2.  A ball is thrown at an angle of 45o with respect to the horizontal. (Ignore air resistance.) Take the +y direction as the "up" direction; +x in direction of horizontal motion.

a.  Make a sketch of ax vs. time while the ball is in the air.
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b.  Make a sketch of vx vs. time while the ball is in the air.
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c.  Make a sketch of ay vs. time while the ball is in the air.
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d.  Make a sketch of vy vs. time while the ball is in the air.
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3.  A block is on a ramp. The angle is such that the block is just about to slide. Make a free body diagram of the block.
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4.  You push a ball straight up (in the + y-direction) with a force in magnitude, F. 

a.  Draw a free body diagram of the ball while it is still in contact with your hand (ignore air resistance).
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b.  After the ball is no longer in contact with your hand, it will eventually reach its highest point. Draw a free body diagram of the ball at its highest point (ignore air resistance).
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5.  A block is suspended from the ceiling of an elevator by a spring. The elevator is not moving Draw a free body diagram of the block.
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6.  A block is suspended from the ceiling of an elevator by a spring. The elevator is accelerating in the downward direction. Draw a free body diagram of the block.
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7.  From a cliff with height 250 m, a ball is thrown upward with an initial speed of 12.5 m/s. Take "up" as the positive y-direction and the top of the cliff as y=0.

a.  Find the velocity and acceleration (magnitude and sign) of the ball at its highest point.

v = 0, a = -9.81 m/s2
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b.  Find the time it takes the ball to reach its highest point.

0 = 12.5 -(9.81)t
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t = 1.27 s

c.  Find the position, velocity, and acceleration of the ball at a time of 5.50 s.

y = 0 + 12.5(5.50) + 1/2(-9.81)(5.50)2
y = -80.0 m
(170 m is o.k.)

v = 12.5 + (-9.81)(5.50)
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v = -41.5 m/s

a = -9.81 m/s2
d.  Find the distance the ball travels from t=5.50 s to t=7.50 s.

y7.50 = 250 + 12.5(7.50) + 1/2(-9.81)(7.50)2
  = 67.8 m








5
170 - 67.8 = 102 m
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8.  3 blocks with masses mA, mB, and mC are connected by very light strings. Two blocks are sliding on a frictionless table. The pulley is massless and frictionless.
a.  Draw free body diagrams on the blocks above. Hint: carefully label the tensions in the strings.
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b.  Write down Newton's 2nd Law for all blocks in the x- and y-directions.

(Make sure to label all forces and masses clearly.)

A:  x:  TAB = mAa 





     y:  mAg - FnA = 0
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B:  x:  TBC  - TAB  = mBa 




     y:  mBg - FnB = 0






C:  y:  mCg - TBC = mCa 




c.  Assume that mA = 7.50 kg, mB =  10.50 kg , and mC  = 15.5 kg. Find the magnitude of the acceleration of the blocks and the tensions in the strings. 

Combine:
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a = mC



mA +mB +mC



g = 15.5
33.5



g



= 4.54m / s2



TAB = (7.50)(4.54) = 34.0N
TBC = (10.5)(4.54)+ 34.0 = 81.7N
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Alt Version

Questions 1-10: 3 points per question
1.  A block is suspended from the ceiling of an elevator by a spring. The elevator is not moving Draw a free body diagram of the block.
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2.  A block is suspended from the ceiling of an elevator by a spring. The elevator is accelerating in the downward direction. Draw a free body diagram of the block.
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3.  A block is on a ramp. The angle is such that the block is just about to slide. Make a free body diagram of the block.
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4.  You push a ball straight up (in the + y-direction) with a force in magnitude, F. 

a.  Draw a free body diagram of the ball while it is still in contact with your hand (ignore air resistance).
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b.  After the ball is no longer in contact with your hand, it will eventually reach its highest point. Draw a free body diagram of the ball at its highest point (ignore air resistance).
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5.  A ball is thrown at an angle of 45o with respect to the horizontal. (Ignore air resistance.) Take the +y direction as the "up" direction; +x in direction of horizontal motion.

a.  Make a sketch of ax vs. time while the ball is in the air.
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b.  Make a sketch of vx vs. time while the ball is in the air.

[image: image18.emf]
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c.  Make a sketch of ay vs. time while the ball is in the air.
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d.  Make a sketch of vy vs. time while the ball is in the air.
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6.  A ball of mass 1.50 kg is attached to a string and rotates with constant speed in a horizontal plane. The length of the string is 0.550 m and the period of the ball is 4.50 s. Is the ball traveling with constant velocity? Explain briefly.

The velocity is not constant because the direction is changing.

7.  From a cliff with height 350 m, a ball is thrown upward with an initial speed of 14.5 m/s. Take "up" as the positive y-direction and the top of the cliff as y=0.

a.  Find the velocity and acceleration (magnitude and sign) of the ball at its highest point.

v = 0, a = -9.81 m/s2
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b.  Find the time it takes the ball to reach its highest point.

0 = 14.5 -(9.81)t







5
t = 1.48 s

c.  Find the position, velocity, and acceleration of the ball at a time of 6.50 s.

y = 0 + 14.5(6.50) + 1/2(-9.81)(6.50)2
y = -113 m

(237 m is o.k.)

v = 14.5 + (-9.81)(6.50)
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v = -49.3 m/s

a = -9.81 m/s2
d.  Find the distance the ball travels from t=6.50 s to t=8.50 s.

y8.50 = 350 + 14.5(8.50) + 1/2(-9.81)(8.50)2
  = 119 m








5
237 - 119 = 118 m
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8.  3 blocks with masses mA, mB, and mC are connected by very light strings. Two blocks are sliding on a frictionless table. The pulley is massless and frictionless.
a.  Draw free body diagrams on the blocks above. Hint: carefully label the tensions in the strings.
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b.  Write down Newton's 2nd Law for all blocks in the x- and y-directions.

(Make sure to label all forces and masses clearly.)

A:  x:  TAB = mAa 





     y:  mAg - FnA = 0
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B:  x:  TBC  - TAB  = mBa 




     y:  mBg - FnB = 0






C:  y:  mCg - TBC = mCa 




c.  Assume that mA = 8.50 kg, mB =  9.50 kg, and mC  = 13.5 kg. Find the magnitudes of the acceleration of the blocks and the tensions in the strings. 

Combine:
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TAB = (8.50)(4.20) = 35.7N
TBC = (9.50)(4.20)+ 35.7 = 75.6N
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