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7-0 review

A block is held in place on a frictionless incline by a massless string, as shown. 

The string is horizontal. 

Which figure best represents the force diagram ("free body diagram") for the block. 
[image: image1.wmf]

[image: image19..pict]
7-1

A block slides without friction down a ramp as shown.


[image: image2.wmf]
As the block slides down the speed  ________ 

and the magnitude of the acceleration ____________.

A: 
increases
increases

B: 
increases   
decreases

C: 
decreases 
 increases

D: 
increases  
decreases

Adapted from © Eric Mazur, "Peer Instruction" 1997

7-2

Albert Einstein lowers a book of mass m downward  a distance h at constant speed v.  The work done by …
the force of gravity is...

A:  +
     
    B: (  

C: 0

the force of Albert's hand is...

the net force on the book is...

7-3
A 1 kg object is moved part way around a square loop as shown. The square is 1m on a side. The final position is 0.5 m lower than where it started. 

How much work has gravity done on the object during its journey? (Use g=10 m/s^2) 

                 
[image: image3.wmf]
A: +5 J
     B:  -5 J 
C: +10 J
     D: -10 J         E: 0 J

If instead of moving part way around a square, the mass where taken on a long and tortuous journey to the Moon, Tibet, and Lithuania and then returned to the same finish point as before, would the work done by gravity be the...

A: same



B different.     

7-4
A 1 kg object is moved part way around a square loop as shown. The square is 1m on a side. The final position is 0.5 m lower than where it started. 

How much work have YOU done on the object during its journey? (Use g=10 m/s^2)


[image: image4.wmf]
A: +5 J
     B:  -5 J 
C: +10 J
     D: -10 J         E: 0 J

7-4i

You push a beer keg up a (frictionless) ramp with constant speed. Suppose you push parallel to the ramp, with force "F".  

[image: image11.wmf]
What is the force diagram (free body diagram) for the keg?


[image: image5.wmf]
7-4ii

You push a beer keg up a (frictionless) ramp with constant speed. Suppose you push parallel to the ramp, with force "F".  

[image: image12.wmf]The ramp travels a distance d along the ramp, ending at height h as shown.

How much work did YOU do on the crate?

A)  F d


B)  F d cos(


C)  zero

D)  F h  (which is equal to F d sin()

E)  None of these

How much work did GRAVITY do on the crate?

A) +mg d


B)  +mg d cos(

C) zero

D)  +mg h  (which is equal to +mg d sin()  E) None of these

What is the NET WORK done on the crate?

A) zero


B) positive

C) negative

D) Not enough information given.

7-5
A rock of mass m is twirled on a string in a horizontal plane.  The work done by the tension in the string on the rock is..

A:+ (positive)
        B:  ( (negative) 
      C: 0

[image: image6.wmf]

7-6
Suppose you want to ride your mountain bike up a steep hill. Two paths lead from the base to the top, one twice as long as the other. (Neglect friction i.e. consider only your "fight against gravity") 

Compared to the average force you would exert if you took the short path, the average force you exert along the longer path is

A: four times smaller.

B: half as small.

C: twice as big.

D: the same.

E: undetermined—depends on time taken.
7-7

A hockey puck slides on an ice rink at 1 m/s, until it 

slides onto a carpet that someone left on the ice. 

The puck comes to rest after moving 1 m on the carpet.  How far along the carpet would the puck go, if its initial speed was 2 m/s?

[image: image13.wmf]
A: 1.5 m

     B: 2 m
     C: 3 m
       D:  4 m


E: Impossible to determine.

Hint: Apply the Work-Energy Theorem.  

[If the puck slides twice as far, the friction does twice as much (negative) work].

7-8

An athlete runs along the x-axis with a velocity which varies with time as...


[image: image7.wmf]
The total distance traveled is

A: 150 m
B: 125 m
C: 100 m


D: 75 m
 
E: 50 m

7-9

An object moves along the x-axis with this veloc. vs. time:


[image: image8.wmf]
What is the displacement after 10 seconds?

A: 6 m

B: 8 m

C: 10 m
 
D: 18 m


E: None of these.

7-10

An object is pushed by a variable force, plotted below as a function of position, x


[image: image9.wmf]
How much work has the force done on the object when it has moved from x=0 to x=+6 m?

A: 12 J

B: 10 J

C
:  6 J
D: 2 J
   E:  0 J 

7-11

At the bowling alley, the ball-feeder mechanism must exert a force to push the bowling balls up a 1.0-m long ramp. [image: image14.wmf]The ramp leads the balls to a chute 0.5 m above the base of the ramp. 

Approximately how much force must be exerted on a 5.0-kg bowling ball?
A: 200 N

B: 50 N

C: 25 N

D: 5.0 N

E: impossible to determine

© From E. Mazur, "Peer Instruction"

7-12

A sports car accelerates from 0 to 30 mph in 1.5 s. How long does it take for it to accelerate from 0 to 60 mph, assuming the power of the engine to be independent of velocity and neglecting friction?

A: 3s 

B: 4.5 s

C: 6 s

D: 9 s
    E: 2 s
© From E. Mazur, "Peer Instruction"

7-13

A cart on an air track is moving at 0.5 m/s when the air is suddenly turned off. The cart comes to rest after traveling 1 m. The experiment is repeated, but now the cart is moving at 1 m/s when the air is turned off. How far does the cart travel before coming to rest?
A: Same, 1 m.
B: 2 m.

C: 4 m.

D: 1/2 m.

E:  (not enough information)

© Eric Mazur, "Peer Instruction" 1997

7-14

Two marbles, one twice as heavy as the other, are dropped to the ground from the roof of a building.  (Assume no air resistance.) Just before hitting the ground, the heavier marble has..

A: as much kinetic energy as the lighter one.

B: twice as much kinetic energy as the lighter one.

C: half as much kinetic energy as the lighter one.

D: four times as much kinetic energy as the lighter one.

E: impossible to determine.

© Eric Mazur, "Peer Instruction" 1997

7-14b

Suppose you drop a 1-kg rock from a height of 5 m above the ground.When it hits, how much force does the rock exert on the ground?

A: 0.2 N

B: 5 N

C: 50 N

D: 100 N

E: (need more information)

© Eric Mazur, "Peer Instruction" 1997

7-15 A mass is oscillating back and forth on a spring as shown.  At which position is the magnitude of the acceleration of the mass a maximum? Position 0 is the relaxed (unstretched) position of the mass.      

        
[image: image10.wmf] 

A: Point O

B: Point M
      C: Point E

b) If the block begins at position E, and at some later time is at point O, what is the sign of the work done on the block by the spring?

A: Positive

B:  negative

C:  zero       

D: not enough info (e.g, I haven't told you if it's on its way to the LEFT or to the RIGHT at point O, or how many cycles it has gone through)

7-16

A 20 cm long spring is attached to a wall. The string stretches to a length of 22 cm when you pull on it with a force of 100 N. 

What is the spring constant, "k" of the spring?

A) 100 N/m


B) 50 N/m

C) 5000 N/m

D) 2 N/m


E) .02 N/m

This same spring is now used in a tug of war. 

You and I each pull with a force of 100 N on each end. How long is the spring while we are pulling? 

A) 20 cm


B) 22 cm

C) 24 cm

D) None of these.

The same spring sits on the ground, and a mass of 10 kg is placed on it. How tall is the compressed spring? (use g=10)

A)  18 cm

B)  20 cm

C) 22 cm

D)  None of these.
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