Concepts Tests

1-0  Which has higher internal energy?

Gas cylinder, 2000 psi (KE only) or 

Snickers bar + oxygen, 280 Cal (chemical only)

Green: Snickers has way more

Pink: Cylinder has way more

Blue: Comparable U

1-1

A gas at temperature T is mixture of hydrogen and helium gas.  

Which atoms have more KE (on average)?

Green: H
Pink: He
Blue: both have same KE

1-2

How many degrees of freedom in a 1D simple harmonic oscillator?

Green: 1
Pink: 4

Blue: Some other number
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1-3 
A resistor is heated by an electrical current.  Is this energy transfer an example of heat or work?

Green: Heat

Pink: Work

Blue: Neither
1-4  I lift a rock a upward a height h.  The work done by the force of gravity is
Green: -mgh
Pink: +mgh


Blue: depends on how I lifted the rock
1-5
A gas expands according to this pV diagram.  The work done by the system on the environment is 

Green: positive

Pink: negative

Blue: zero
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True (Green) or False(Pink): 
The magnitude of the work done is  
[image: image3.wmf]1

pVpV

D+DD

 
1-7 A gas expands at constant pressure.  Its temperature T must..

Green: increase

Pink: decrease

Blue: can’t tell
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Its internal energy U must..

Green: increase

Pink: decrease

Blue: can’t tell

Heat Q must have been ..

Green: added (Q+)
Pink: removed (Q-)
Blue: can’t tell

 A gas is taken through the complete cycle shown.
1.8  The change in internal energy U must be 

Green: positive

Pink: negative

Blue: zero
The net work done on the system was 

Green: positive W+

Pink: negative W-

Blue: zero 

1.9 Which requires more work: compressing a gas isothermally or adiabatically?
Green: isothermally

Pink: adiabatically

Blue: both require same amount of work

1.10  A piece of Krell metal is cool to the touch, even after a blaster pistol has fired several shots at it.  Compared to water, Krell metal has a heat capacity which is very, very

Green : small

Pink: large.

Blue: nearly the same.

1.11
For most materials, what is the sign of 
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Pink: +
Green: -


Blue: + and – both occur frequently
1.12  
Data: 

cice = 0.50 cal/(g oC) ,  

cwater = 1.00 cal/(g oC),  

csteam = 0.48 cal/(g oC), 

L(ice-water)= 80 cal/g , 

L(water-steam)=539 cal/g

Which requires the most energy?

A: Raise the temperature of 1 gram of liquid water 50 oC.

B: Melt 1 gram of ice at T=0 oC.

C: Raise the temperature of 1 gram of ice from 73K to 273K .

D: Vaporize 0.5 gram of water at T=100 oC.

OM-1
What does the air in this room weigh? (Please confer with neighbors and vote.)
A) 
few lbs

B) 
few hundred lbs

C)
few thousand lbs

D) 
more than 20,000 lbs
1.13

What happens to the mean free path l in a gas sample, if the pressure is doubled, at constant temperature?

A: l increases

B: l decreases


C: l remains the same

1.14

What happens to the mean free path l in a gas sample, if the temperature is increased at constant volume?

A: l increases

B: l decreases


C: l remains the same

1.14 Does the random walk formula 
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 depend on the dimensionality of the walker?  

1D (random walk back and forth along the x-axis) vs. 

2D(walk in the plane) vs. 

3D (walk in space)

Is the formula different for the different cases?

A: No, same formula used for any dimension


B: Yes, must use different formula for the different cases.

1.15 The diameter of a room is doubled (at constant temperature, constant pressure). What happens to the (average) time required for a molecule to diffuse across the container?

A: time doubles

B: time increases by factor of 4


C: some other answer

1.16 The diameter of a room is doubled (at constant temperature, constant NUMBER OF PARTICLES). What happens to the (average) time required for a molecule to diffuse across the container?

A: time doubles

B: time increases by factor of 4


C: some other answer

1.17 The “cool-down time” of a building is how long it takes for the temperature difference between inside and outside to fall to (1/e) of its initial value once the heat goes off.  (Assume it’s winter.)
Mean power P = (energy change U)/(time t) so t = U/P.

The energy content of a building is proportional to its volume (L3).  The power lost through walls is proportional to …(?)

Consider a cubical building. If the edge length L is decreased by a factor of 2.  What happens to the cool-down time?
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A) increases by 2 (takes longer to cool) 

B) decreases by 2 (cools faster)

C) decreases by 4

D) increases by 4

E) some other answer

1.17. The thickness of the insulation in the walls/roof of a building is doubled.  What happens to the cool-down time?

A) increases by 2

B) increases by 4

C) increases by 8

D) increases by 16

E) some other answer
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