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CT8- AUTONUM 
[image: image1.wmf]A 10-kg weight is suspended from the ceiling by a spring. The weight-spring system is at equilibrium with the bottom of the weight about 1 m above the floor. 

The spring is then stretched until the weight is just above the eggs. When the spring is released, the weight is pulled up by the contracting spring and then falls back down under the influence of gravity. 

On the way down, it

A: reverses its direction of travel well above the eggs.

B:  
reverses its direction of travel precisely as it reaches the eggs.

C:  makes a mess as it crashes into the eggs.
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CT8[image: image9.wmf]-2 

At the bowling alley, a 4 kg ball is rolling back towards the ramp at a speed of 2 m/s.  The ramp leads the balls to a chute 0.5 m above the base of the ramp. 

Will the ball make it up the ramp?
A:
Yes

B: 
No

C:  
(not enough information)

CT8-3

[image: image10.wmf]A hockey puck slides without friction along a frozen lake toward an ice ramp and plateau as shown.  The speed of the puck is 4m/s and the height of the plateau is 1m.  Will the puck make it all the way up the ramp?

A: Yes       
B: No   

C: impossible to determine without knowing the mass of the puck.

CT8-4

[image: image11.wmf]
A marble rolls down a frictionless track, and reaches speed v at the bottom. 

If you want it to reach a speed of 4 v at the bottom, you need the start of the new track to be

A:  twice as high


B:  4 times as high

C: half as high



D: 16 times as high

E: (need more information)

as the original track height.

CT8-5
A spring-loaded dart gun shoots straight up, and the dart reaches a maximum height of 24 m.  

The same dart is shot straight up again, but this time the spring is compressed only half as far before firing.  

How far up does the dart go this time, neglecting friction and assuming an ideal spring?

A:  48 m

B: 24 m
C: 12 m 


D:  6 m


E: 3 m
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b) The same gun is reloaded with the spring compressed like the first time, but now the gun is aimed at an angle of 45o to the horizontal.  Will the dart reach the same maximum height of 24 m? 

A:
Yes, the dart will reach the same height

B:   No, the dart will not reach the same height. 

CT8-6

A pendulum is launched in two different ways. During both launches, the bob has an initial speed of 3.0 m/s. 

On launch 1, the speed is up (along the trajectory).

On launch 2, the speed is down (along the trajectory).

[image: image25..pict]
Which launch will cause the pendulum to swing the largest angle from the equilibrium position on the left side?

A: 
Launch 1

B: 
Launch 2

C:
Both launches give the same max displacement.

CT8-7

[image: image12.wmf]A mass m is at the end of light (massless) rod of length R, the other end of which has a frictionless pivot so the rod can swing in a vertical plane.  

The rod is initially horizontal and the mass is pushed down with an initial speed vo .  

What initial kinetic energy is required for the mass to pivot 270o (to the vertical, or 

"12 o'clock" position?)


[image: image2.wmf]


A: 
mgR


B: 
mg*(2R)

 C: 
mg*(3R)

D:
0



E:   None of these

CT8-8

A mass m is at the end of a light (massless) rod of length R, the other end of which has a frictionless pivot. 

[image: image13.wmf]The rod is initially horizontal and the mass is pushed down with an initial speed vo. 

What is the change in potential energy of the mass, when it goes from this starting position to the top of the circle ("12 oclock")

A: 
mgR

B:
2 mgR

C: 
3 mgR 

D: - mgR

E: 
something entirely different

CT8-9

[image: image14.wmf]A small mass, starting at rest, slides without friction down a rail to a loop-de-loop as shown.  The maximum height of the loop is the same as the initial height of the mass.

Will the ball make it to the top of the loop?


A: 
Yes, the ball makes it to the top of the loop.

B: 
No, the ball will not make it to the top.

C:  
Not enough info to say, or don't know.

CT8-10

A mass slides down a frictionless ramp of height h and hits a carpet with kinetic friction coefficient (K = 0.9

Its initial speed is zero. 

How far does the mass slide along the carpet? 


[image: image3.wmf]
A:  h


B:  Less than h

 C:  More than h

D. Not enough information to decide.

CT8-10 b
A mass slides down a ramp (height h, length L)

Its initial speed is v. 

There is friction along the ramp ( (K) 

When it reaches the bottom, what is the final kinetic energy of the object?


[image: image4.wmf]
A:  1/2 mv^2

B: 1/2 mv^2 + mgh

C:  1/2 mv^2  + mgh - (K mgL

D:  1/2 mv^2 + mgh - (K mg L cos(
E: Not enough information to decide.

What if the initial v was plenty big, so you know for sure it makes it to the bottom?

 CT8-11

A roller coaster rolls without friction along a track shown below. Its initial speed at the beginning of the track (which is somewhere off to the left, not shown) is great enough to allow it coast along the whole track. Neglect friction.

[image: image5.wmf] 

At what position, x, is the kinetic energy a maximum, and at what position, x, is the potential energy minimum.
A:  
KE Max at 100; 
PE Min at 100

B:
KE Max at 50;  

PE Min at 50

C:
KE Max at 100;
 
PE Min at 50

D:
KE Max at 50;  

PE Min at 100
E:
KE Max at 30;  

PE Min at 30

CT8-12

A cart rolls without friction along a track.  The graph of PE vs. position is shown.  The total mechanical energy (KE + PE) is 45 kJ. 


[image: image6.wmf]
To within 5 kJ, what is the maximum KE over the stretch of track shown?

A:  25 kJ       
B:  7 kJ


C: 45 kJ 

D:  None of these.

When the KE is a minimum (over this stretch of track), what is the direction of the acceleration?

A:  up


B:  down



C:  right

D: Left



E:  some other direction (at an angle) or zero.

Same question, but when the KE is max. (What is the direction of the acceleration?)

CT8-13

A cart rolls without friction along a track.  The graph of PE vs. position is shown.  The total mechanical energy (KE + PE) is 0 kJ.   What is the maximum KE of the cart during its journey (to within 5 kJ)? 
[image: image7.wmf]
A:  12 kJ

B: -12 kJ
   C:  30 kJ

D:  40 kJ

E: None of these

b)  Suppose the cart is at position x = 20 m, is moving right, and has total energy Etot = -20 kJ.  

Will the cart make it over the hill at x=60 m?

A:  Yes.  
B: No.

CT8-14

A particle moves along the x-axis.  Its potential energy U = U(x) is plotted as a function of position x.  At which point does the force on the particle have maximum magnitude?


[image: image8.wmf]
CT8-15.

[image: image15.wmf]A 1 kg wood block sits on a frictionless table, connected via a spring to the wall. 

(length and "k" of the spring are given)

A 10 g bullet is fired into the block and it sticks in the block.  The spring compresses a (given) maximum distance in an (unknown) time.  

How do we use this data to find v(bullet, init)?

A) Use Newton's second law.

B) Use conservation of energy (COE), alone

C) Use conservation of momentum (COP) alone

D) Use COE for the bullet/block collision, THEN use COP afterwards

E) Use COP for the bullet/block collision, THEN use COE afterwards

Why?

CT8-15cont.

[image: image16.wmf]The instant the initial collision is over, the block (with embedded bullet) is recoiling left with speed V. 

How would you write COP for the initial collision?

A) (.01 kg)v = (.01 kg) V

B) (.01 kg)v = (1 kg) V

C) (.01 kg)v = (1.01 kg) V

D) (1.01 kg) v = (.01 kg) V

E) 1.01 kg)v = (1.01 kg)V

The spring was initially 20 cm long, with spring constant k= 6000 N/m.  The block compressed the spring by a maximum of 5 cm.    

How would you write COE after the collision?

A) 1/2 (1.01 kg) V2 =  1/2 k (.05 m)2
B) 1/2 (.01 kg) V2 =  1/2 k (.05 m)2
C) 1/2 (1.01 kg) V2 =  1/2 k (.15 m)2
D) 1/2 (.01 kg) V2 =  1/2 k (.15 m)2
E) None of these is correct.
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