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Pre-class test:

How many controls in a normal car are specifically designed to accelerate the vehicle?

A:  
1

B:  
2

C:   3

D:  
More than 3

4-0a)

[image: image1.wmf]A boat moves across a lake with position vector given by r = (10, 10 + 2*t), 

i.e.   x(t) = 10,  y(t) = 10 + 2*t  .

(x, y are in meters, t in seconds)

[image: image10.wmf]i) What is the position vector at t=10 seconds?

      or E)  None of these is remotely correct.

ii) What is the velocity vector at t=10 seconds?

iii) What is the acceleration vector at t=10 seconds?

iv) Describe the motion of the boat in words.

b) How about if x(t)=t^2,    y(t) = 10+2*t?

4-0c)

The x- and y-coordinates of a particle as a function of time are 
[image: image26..pict], where b,c,d, and e are positive constants.  

Which  arrow could be the velocity of the particle?

 SHAPE  \* MERGEFORMAT 



b)  Which direction is the acceleration of the particle?
4-1:   Two balls begin at rest at the same height (but not at the same place) 

At time t=0, one of them (A) is simply released, 

and the other one (B) is launched straight horizontally.  

[image: image11.wmf](After t=0, both of them are then freely falling.)

Which one hits first?

A:
A hits the ground first

B:    B hits the ground first

C:
They both hit simultaneously

D:   
Depends on which one is heavier.



4-2:  Two pitchers are standing side by side, and simultaneously throw baseballs A and B. 

[image: image12.wmf]II

 

I

 

If the balls follow the parabolic trajectories shown, which ball hits the ground first?
A:  
A

B: 
B

C:  
both hit at the same time

D:
need more information
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4-3:  A rock is thrown horizontally on the Moon (where there is no air). The initial speed of the rock is v0.

Assume the ground is perfectly level (and endless - it's a big moon)

Which one of the following three statements is FALSE?

A: During the entire flight, the minimum speed of the rock is v0.

B: The rock's acceleration is constant during its flight.

C: The time it takes for the rock to hit the ground increases, as v0 is increased.

OR

D: (None of the above is false, they're all true)



4-4:   A helicopter takes off vertically, with a constant speed v0. While rising, the pilot releases a cigarette butt. (Neglect air resistance!) The cigarette will

A:  Initially rise with speed v0, reduce its speed, come to rest, and then increase its speed as it goes down.

B:  Not go up at all, but will start to gain downwards speed as it drops to the ground.

C:  Drop to the ground with a constant speed.



4-5:  A flare is dropped from an airplane flying at uniform velocity (constant speed in a straight line). Neglecting air resistance, the flare will

A:  quickly lag behind the plane

B:  remain vertically under the plane

C:  move ahead of the plane

D: it depends how fast the plane is flying.



4-6:  A physics student on Planet Meepzorp throws a ball that follows the parabolic trajectory shown. 

[image: image13.wmf]The balls position is shown at 1-s intervals. 

At t=1 s, the balls velocity is v= (2i + 2j) m/s

a)  What is g on Meepzorp (in m/s^2)?

A:  9.8 


B: 2


C:  4

D:  Sqrt[8]

E:  Not enough information.

b) What is the velocity at t=2 s (in m/s)?

A: 2i + 2j 

B: 2i + 4j


C: 4i 

D: 0i + 0j

E:  None of these. 

c)  How about at t=0 s?

4-7:  A gun is accurately aimed at a dangerous criminal hanging from the gutter of a building. The target is well within the gun’s range, but the instant the gun is fired and the bullet moves with a speed vo , the criminal lets [image: image14.wmf]go and drops to the ground. What happens? 

The bullet

A:
hits the criminal regardless of the value of vo .

B:
hits the criminal only if vo is large enough.

C:
misses the criminal.
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[image: image15.wmf]4-8:  A hunter shoots an eveil robo-monkey in inter-galactic space (no gravity). 

 The bullet flies in a straight line, and hits the monkey.  The path of the bullet is described by the vector equation 

r = r0 + v t   (see figure)  

[image: image16.wmf]
When the time t is such that the bullet is half-way to the monkey, which vector in the next diagram is r?

4-9:  A race car is driving around a circular race-track with a constant speed of 100 mph. The car

A:   is accelerating

B:  is not accelerating. 

C:  (not enough information given)



4-10:  A particle moves along the circular 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: image3.wmf]
E:  zero



4-11:  Consider the following two situations:

Situation I: A car on Earth rides over the top of a round hill, with radius of curvature = 100 m,  

at constant speed v = 35 mph.

Situation II: A monorail car in intergalactic space (no gravity) moves along a round monorail, with radius of curvature = 100 m, at constant speed v = 35 mph.

[image: image17.wmf]Which car experiences the larger acceleration?

A: Earth car



B: Space car

C: Both cars have the same acceleration.


4-12:  An object is moving along a circular path and is slowing down, as shown.  When at point x, the object's acceleration vector is best represented by which arrow?


[image: image4.wmf]
E: None of these

4-13: A race car travels around the track shown at constant speed.  Over which portion of the track is the magnitude of the acceleration the largest?


A) From 1 to 2

B) From 3 to 4

C) Neither of these
D) Both of these
the smallest?

4-14: 

Thelma and Louise drive off a 1000 m tall cliff with initial velocity vi = (30 m/s, 0) 

(about 65 mi/hr in the +x direction). 

If I want to know how long (time) they're in the air, which equation should I use?

A) 
[image: image5.wmf]
B) 
[image: image6.wmf]
C) 
[image: image7.wmf]
D) 
[image: image8.wmf]
E) 
[image: image9.wmf]
What question would EACH of the remaining equations then be able to answer for me? 

(Considering air resistance, is the actual time LONGER or SHORTER than what we get above?)

 If you fire a projectile from the ground, it hits the ground some distance R away (called "the range") 

If you keep the launch angle fixed, but double the initial launch speed, what happens to the range?

A) Goes up by 2

B) Goes up by 4

C) Goes up by 8

D) Something else.

� EMBED Word.Picture.8  ���





� EMBED Word.Picture.8  ���





� EMBED MSDraw.1.01  ���





� EMBED Word.Picture.8  ���





1





2





4





3





� EMBED Word.Picture.8  ���





� EMBED Word.Picture.8  ���





E:  (it's zero) 
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