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Solutions





Questions 1-10: 3 points per question
You walk in the direction East for a distance of 30.0 m. Then you make a right angle and walk in a direction North for 40.0 m. Then you walk along a diagonal (the shortest path) back to the starting point. It takes a total of 200 s. 
1.  Find the total distance traveled.
 
30.0 + 40.0 + 50.0 = 120 m

2.  Find the average speed.

120/200 = 0.600 m/s

3.  Find the average velocity.

0

Given these vectors:


4.  Sketch and label both vectors.
[image: ]


5.  Sketch the vector . 
[image: ]

6.  Sketch the vector .

 [image: ]
7.  A ball is launched from ground level with an initial speed of 25.0 m/s. On the plot below sketch the trajectory of the ball if the launch angle is 30o,  45o  and 60o. (Clearly label each plot.)
[image: ]
A ball is dropped from a cliff with height 100 m. (Ignore air resistance.) Take the +y direction as the "down" direction with y=0 at the top of the cliff.
8.  Make a sketch of ay vs. time while the ball is in the air.
[image: ]
9.  Make a sketch of vy vs. time while the ball is in the air.
[image: ]
10.  Make a sketch of y vs. time while the ball is in the air.
[image: ]

11.  Two trains are traveling in opposite directions on parallel tracks. Train A is traveling at a constant speed of 55.0 m/s and passes position x=0 at t=0, traveling in the +x direction. Train B starts from rest at a position of x=150 m at t=0 and accelerates with an acceleration of magnitude 2.50 m/s2 starting at t=0 traveling in the -x direction.
a.  Write the equation for the position of train A as a function of time.

xA = 55.0t									5


b.  Write the equation for the position of train B as a function of time.

xB = 150 - (1/2)(2.50)t2							10


c.  Find the time at which the trains are side-by-side.


							10


d.  Find the first time the trains are 50.0 m from each other.

						10

12.  A baseball player hits a home run into the bleachers. The ball leaves the bat, which is 2.00 m above the ground, at an angle of 55.0o from the horizontal and an initial speed of 45.0 m/s. The bleachers are 125 m (along the ground) from the batter. Ignore air resistance.
a.  Write the initial velocity of the ball in vector notation. Take the "up" direction as +y and the horizontal direction as +x.

	vxo = (45.0 m/s)(cos35.0o) = 25.8 m/s	
	vyo = (45.0 m/s)(sin35.0o) = 36.9 m/s		
	

vo =      (25.8 i +   36.9 j  )m/s						5

b.  Find the time it takes the ball to reach its highest point.

0 = 36.9 -(9.81)t								5
t = 3.76 s

c.  Find the time it takes the ball to hit the bleachers.

125 = 0 + (25.8)t								5
t = 4.84 s


d.  Find the velocity of the ball in vector notation just before it hits the bleachers.

	vx =vxo = 25.8 m/s	


vy = vyo + at

= 36.9 m/s+ (-9.81)(4.84)							10
v = -10.6 m/s

v =      (25.8 i -10.6 j  )m/s						


e.  Find the height of the ball above ground when it hits the bleachers.

y = 2.00 + 36.9(4.84) + 1/2(-9.81)(4.84)2					10
y = 65.7 m


alt version
A ball is dropped from a cliff with height 100 m. (Ignore air resistance.) Take the +y direction as the "down" direction with y=0 at the top of the cliff.
1.  Make a sketch of ay vs. time while the ball is in the air.
[image: ]
2.  Make a sketch of vy vs. time while the ball is in the air.
[image: ]
3.  Make a sketch of y vs. time while the ball is in the air.
[image: ]
4.  A ball is launched from ground level with an initial speed of 35.0 m/s. On the plot below sketch the trajectory of the ball if the launch angle is 30o,  45o  and 60o. (Clearly label each plot.)
[image: ]


Given these vectors:


5.  Sketch and label both vectors.
[image: ]


6.  Sketch the vector . 
[image: ]


7.  Sketch the vector . 
[image: ]
You walk in the direction East for a distance of 60.0 m. Then you make a right angle and walk in a direction North for 80.0 m. Then you walk along a diagonal (the shortest path) back to the starting point. It takes a total of 300 s. 
8.  Find the total distance traveled.
 
60.0 + 80.0 + 100.0 = 240 m

9.  Find the average speed.

240/300 = 0.800 m/s

10.  Find the average velocity.

0




11.  Two trains are traveling in opposite directions on parallel tracks. Train A is traveling at a constant speed of 65.0 m/s and passes position x=0 at t=0, traveling in the +x direction. Train B starts from rest at a position of x=175 m at t=0 and accelerates with an acceleration of magnitude 3.50 m/s2 starting at t=0 traveling in the -x direction.
a.  Write the equation for the position of train A as a function of time.

xA = 65.0t									5


b.  Write the equation for the position of train B as a function of time.

xB = 175 - (1/2)(3.50)t2							10


c.  Find the time at which the trains are side-by-side.


							10


d.  Find the first time the trains are 50.0 m from each other.

						10


12.  A baseball player hits a home run into the bleachers. The ball leaves the bat, which is 2.00 m above the ground, at an angle of 50.0o from the horizontal and an initial speed of 40.0 m/s. The bleachers are 125 m (along the ground) from the batter. Ignore air resistance.
a.  Write the initial velocity of the ball in vector notation. Take the "up" direction as +y and the horizontal direction as +x.

	vxo = (40.0 m/s)(cos50.0o) = 25.7 m/s	
	vyo = (40.0 m/s)(sin50.0o) = 30.6 m/s		
	

vo =      (25.7 i +   30.6 j  )m/s						5

b.  Find the time it takes the ball to reach its highest point.

0 = 30.6 -(9.81)t								5
t = 3.12 s

c.  Find the time it takes the ball to hit the bleachers.

125 = 0 + (25.7)t								5
t = 4.86 s


d.  Find the velocity of the ball in vector notation just before it hits the bleachers.

	vx =vxo = 25.7 m/s	


vy = vyo + at

= 30.6 m/s+ (-9.81)(4.86)							10
v = -17.1 m/s

v =      (25.7 i -17.1 j  )m/s						


e.  Find the height of the ball above ground when it hits the bleachers.

y = 2.00 + 30.6(4.86) + 1/2(-9.81)(4.86)2					10
y = 34.9 m
[bookmark: _GoBack]
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