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CT4-1. A bullet is fired horizontally from a rifle on the Moon (where there is no air).  The initial speed of the bullet when it leaves the gun barrel is vo.  Assume that the ground is perfectly level (and endless).
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Which one, if any, of the following three statements is false:

A:
During its entire flight, the minimum speed of the bullet is vo.
B:
The acceleration of the bullet is constant during its flight.

C:
The time it takes for the bullet to hit the ground increases as vo is increased.

OR

D:
All of the above statements are true!

CT4-2. Two projectiles are fired from a cannon.  For projectile A, the cannon is tilted upward at an angle twice that of projectile B. (As usual, neglect air resistance.)
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Which projectile was in the air longer?

A      

B     

C:   A and B were in the air the same length of time.

D:   Not enough information to answer the question.

©Eric Mazur, "Peer Instruction" 1997

CT4-3. A rifle is accurately aimed at a rabid monkey hanging from the branch of a tree.  The instant the gun is fired, the monkey releases the branch and starts falling.  The monkey is well within the range of the rifle. The initial speed of the bullet is vo.  What happens?
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A:  The bullet finds its target, regardless of the value of vo. (Assuming vo still large enough to reach the air below the monkey.)

B: The bullet hits the monkey only if vo is large enough.

C:  The bullet misses.

Adapted from ©Eric Mazur, "Peer Instruction" 1997

CT4-4.  A hunter shoots a monkey in intergalactic space (where there is no gravity). The bullet flies in a straight line and hits the monkey.  The path of the bullet is described by the vector equation
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When the time t is such that the bullet is half-way to the monkey, the vector 
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is which vector on the diagram? 
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CT4-5a

A particle is moving along the path shown, with constant speed. Its velocity vector at two different times is shown.  What is the direction of the acceleration when the particle is at point X?


[image: image5]
CT4-5b

A particle is moving along a circular path with constant speed. Its velocity vector at two different times is shown.  Also shown are the position vectors from the center of the circle to the particle and the average displacement vector between the two times.   Consider the triangle formed by V1, V2, and V when you construct V graphically.  In comparing this triangle to the one formed by R1, R2, and r12 we find that:
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(Similar triangles have the same internal angles and the same ratios of lengths of sides.)

CT4-5c

A particle is moving along a circular path of radius, R, with constant speed, V. Its velocity vector at two different times is shown.  Also shown are the position vectors from the center of the circle to the particle and the average displacement vector between the two times.   Given that the triangle formed by V1, V2, and V is similar to the triangle formed by R1, R2, and r12 we find that:
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CT4-6

A race car travels around the track shown at constant speed.  Over which portion of the track is the magnitude of the acceleration the smallest?
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A) From 1 to 2

B) From 3 to 4

C) Neither of these

D) Both of these

CT4-7. 

An object is dropped from an airplane flying at uniform velocity (constant speed in a straight line). Neglecting air resistance, the object will:

A:  quickly lag behind the plane.

B:  remain vertically under the plane.

C:  move ahead of the plane.

CT4-8. 

An object is thrown straight up with an initial velocity of v0.  The motion is described by the equations of uniform accelerated motion near the surface of the Earth, with a downward acceleration of g. The time required to reach its maximum height is given by:

A:  v0/g


B:  g/v0
C:  not enough information.

CT4-9. 

A projectile is fired with some initial velocity vector, v0., over a flat surface and lands down-range.  The motion is described by the equations of projectile motion (uniform accelerated motion with a downward acceleration of g vertically and uniform velocity horizontally). The time required for the complete trajectory is given by:

A:  v0y/g


B:  g/v0y
C:  2v0y/g


D:  not enough information.

CTCM-10. 

You decide to make a scale model of the Earth, call it “Basketball Earth”.  The real Earth has a radius of 6400 km and an atmosphere 64 km thick. Basketball Earth has a radius of 10 cm. Therefore, the scale model atmosphere of Basketball Earth should have a thickness of:

A:  1 cm
B:  1 mm.

C:  0.1 mm.

D:  None of these.

CTCM-11. 

You decide to make a scale model of the Earth, call it “Basketball Earth”.  The real Earth has a radius of 6400 km and the space station orbits 300 km above the surface. Basketball Earth has a radius of 10 cm. Therefore, the scale model space station would orbit a distance above the surface of Basketball Earth of:

A:  5 cm
B:  5 mm.

C:  0.05 mm.

D:  None of these.
CTCM-11. 

The Earth has a radius of 6400 km and is orbited by a space station that is 300 km above the surface and is traveling at 8km/sec. The time it takes the station to complete an orbit is most nearly:

A:  83 min
B:  13 min.

C:  5000 min.
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(E)  None of these
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B)	Both are isosceles and they are similar.





A)	Both are equilateral and they are similar.
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D)	The triangles are not simply related.





C)	Both are isosceles but not similar.
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