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A	  5.0	  mol	  sample	  of	  an	  ideal	  diatomic	  gas	  (CV	  =	  5/2	  R)	  is	  iniCally	  at	  1.0	  atm	  	  
pressure	  and	  300	  K.	  What	  is	  the	  entropy	  change	  if	  the	  gas	  is	  heated	  to	  500	  K	  
at	  (i)	  constant	  volume	  	  (ii)	  constant	  pressure	  	  (iii)	  adiabaCcally	  ?	  

A) (i)	  50	  J/K	  	  	  (ii)	  70	  J/K	  	  	  (iii)	  zero
B) (i)	  70	  J/K	  	  	  (ii)	  	  50	  J/K	  	  	  (iii)	  zero
C) (i)	  zero	  	  	  	  	  	  	  (ii)	  zero	  	  	  	  	  	  (iii)	  zero
D) (i)	  100	  J/K	  	  	  (ii)	  100	  J/K	  	  	  (iii)	  100	  J/K
E) (i)	  60	  J/K	  	  	  (ii)	  90	  J/K	  	  	  	  (iii)	  zero



3)	  

4)	  

5)	  

6)	  

A	  typical	  mass	  flow	  rate	  for	  the	  Mississippi	  River	  is	  1.8x107	  kg/s	  .	  
What	  is	  the	  flow	  speed	  in	  a	  region	  where	  the	  river	  is	  2.0	  km	  wide	  and	  6.1m	  deep?	  
	  
A)	  0.5	  m/s	  	  	  	  	  B)	  1.5	  m/s	  	  	  	  C)	  2.5	  m/s	  	  	  	  D)	  3.5	  m/s	  	  	  	  E)	  4.5	  m/s	  

On	  land,	  the	  most	  massive	  concrete	  block	  you	  can	  carry	  is	  25	  kg.	  How	  massive	  a	  
block	  could	  you	  carry	  under	  water,	  if	  the	  density	  of	  concrete	  is	  2300	  kg/m3.	  
(Density	  of	  water	  =	  1000	  kg/m3)	  

A)	  10	  kg	  	  	  B)	  30	  kg	  	  	  C)	  50	  kg	  	  	  D)	  70	  kg	  	  	  E)	  90	  kg	  

Exam

Name___________________________________

MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question.

1) You want to create a heat  engine. Pick the set of temperature baths that will lead to the best
heat engine.

A) T1 = 18 degree C; T2 = 40 degree C.
B) T1 = 18 degree C; T2 = 50 degree C.
C) T1 = 10 degree C; T2 = 300 Kelvin
D) T1 = 40 degree Fahrenheit; T2 = 41 degree Fahrenheit
E) T1 = 18 degrees C; T2 = 19 degrees C.

1)

2) The interior of a house is maintained at 22 degree C while the outdoor temperature is -5
degree C. The house looses heat at a rate of 40kW. What is the entropy increase of the universe
per second because of this irreversible heat flow?

A) 12 J/K B) 13.5 J/K C) 15 J/K D) 16.5 J/K E) 18 J/K

2)

3) A reversible heat engine operates between Tc = 10 degree Celsius and Th = 100 degree Celsius.

What is its efficiency?
A) 0.9 B) 0.6 C) 0.3 D) 0.0

3)

4) An ideal gas goes through a free expansion from a volume of 3 cubic meters to a volume of 9
cubic meters. What's the change in entropy?

A) nRln2
B) -nRln2
C) nR
D) depends on the temperature of the ideal gas
E) 2nR

4)

5) An engine with a mechanical power output of 17kW extracts heat from a source at 420K and
rejects it to a 2000kg block of ice at it's melting point. How long can the engine operate at its
efficiency? (Lf=334kJ/kg)

A) for ever B) 1 day C) 12 hours D) 6 hours E) 3 hours

5)

6) A Carnot engine operates between a high temperature reservoir at 463K and a river with water
at 285K. If it absorbs 3200J of heat each cycle, how much work per cycle does it do?

A) 1230 J B) 1981 J C) 1219 J D) 1970 J

6)

7) Two mols of an ideal gas undergo a reversible isothermal expansion from 0.0280 cubic meters
to 0.0420 cubic meters at a temperature of 25 degree Celsius. What is the change of entrpy of
the gas?

A) 0.6 J/K B) 6 J/K C) 60 J/K D) 600 J/K E) zero

7)

8) Two kilogram of ice at  zero degree Celsius is melted and converted to water at zero degree
Celsius. Compute its change in entropy, assuming the melting is done reversibly. The heat of
fusion of water is Lf=334 kJ/kg.

A) 0 kJ/K B) 1 kJ/K C) 2 kJ/K D) 4 kJ/K E) 8 kJ/K

8)
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8)

1
The answer choices were changed to:

A) 10 kg B) 25 kg C) 35 kg

D) 45 kg E) 60 kg

The answer B) 1.5 m/s was given.

This question will not be counted,
as the quiz was only supposed to
cover the hydrostatics part of fluids.

________________________________________________________



7)	  

8)	  

 Physics 2CA Quiz4
8) A plant hangs from a 1cm diameter suction cup affixed to a smooth horizontal surface. What is

the maximum weight that can be suspended in San Diego, where atmospheric pressure is
about 100 kPa?

A) 10N
B) 20N
C) 40N
D) 80N
E) limit depends only on the structural engineering of cup and building.

8)

9) A water tank is filled to a depth of 10m and the tank bottom is 20m above ground. What water
pressure is present in a hose 2cm in diameter at ground level? The hose it attached on one end
to the bottom of the tank. The density of water is 1000kg per cubic meter.

A) 4e5 N per square meter.
B) 9 N per square meter.
C) 2e4 N per square meter.
D) The cross sectional area of the tank is needed to solve this problem.

9)

10) A pump is submerged at the bottom of a 100 meter deep well. Does it take less power to pump
water the 100m to the surface when the well is full or half empty?

A) full B) half empty
C) doesn't matter D) depends on the diameter of the pump

10)

2

6) Given the cyclic processes 1 and 2, which of the statements is most accurate.
Process 1:  Isochoric pressure decrease, followed by  isothermal expansion, followed by
adiabatic compression to arrive back at the starting point.
Process 2: Isochoric pressure increase, followed by isothermal expansion, followed by isobaric
compression to arrive back at the starting point.

A) W is larger in process 1 than in process 2.
B) W is smaller in process 1 than in process 2.
C) Neither of the two processes makes any sense because neither can possibly get you back to

the starting point.
D) One of the two processes is not possible as it can't get you back to the starting point.
E) In both cases, the gas does the same amount of work.

6)

7) A sealed tank containing  water (density 1g/cubic-cm)  to a height of 11m also contains air
above the water at a pressure of 3atm (1atm = 100,000Pa). Water flows out at the bottom
through a small hole. What's the speed of the water flowing out?

A) 20m/s B) 25m/s C) 30m/s D) 35m/s E) 40m/s

7)

8) An engine with a mechanical power output of 17kW extracts heat from a source at 420K and
rejects it to a 2000kg block of ice at it's melting point. How long can the engine operate at its
efficiency? (Lf=334kJ/kg)

A) 1 day B) 3 hours C) for ever D) 12 hours E) 6 hours

8)

9) Advertisement for a certain small car claim that it floats in water. The car's mass is 900kg and
its interior volume is 3.0 cubic meters. Water gradually leaks in and displaces the air in the car.
What fraction of the interior volume is filled with water when the car sinks?

A) 30% B) 50% C) 70% D) 90% E) 10%

9)

10) A wooden plank is placed over a pit that is 5.00m wide. A physics student stands in the middle
of the plank and begins to jump up and down such that she jumps upward from the plank two
times a second. The plank oscillates with a large amplitude because its fundamental frequency
is excited. What is the speed of transverse waves on the plank?

A) 10m/s B) 20m/s C) 30m/s D) 40m/s E) 50m/s

10)

11) You are some distance away from the source of a spherical wave. How much further do you
have to walk away for the wave intensity to drop by 3 decibel?

A) 50% further.
B) twice as far.
C) 3 times as far.
D) 4 times as far.
E) more than 5 times as far.

11)

12) I am wearing glasses to correct my near-sightedness. Which of the following statements most
accurately describes the lenses in my glasses?

A) The radii of the two spherical lense surfaces must be same sign but different size, with the
larger radius being closer to my eye.

B) The radii of the two sperical lense surfaces must have opposite sign.
C) The radii of the two spherical lense surfaces must be same sign but different size, with the

smaller radius being closer to my eye.
D) The radii of the two spherical lense surfaces must be equal but have opposite sign.
E) The radii of the two spherical lense surfaces must be equal and same sign.

12)

2



9)	  

10)	  

Physics 2CA Quiz 4

Name___________________________________

MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question.

1) Water at  a pressure of 400 kPa is flowing at 1.5m/s through a pipe, when it encounters an
obstruction where the pressure drops by 5%. What fraction of the pipe's area is obstructed?

A) 50% B) 60% C) 70% D) 80% E) 90%

1)

2) The intensity of light from a localized source decreases as the inverse square of the distance
from the sources.
Does that mean that the light looses energy as it propagates?

A) Yes. B) No.

2)

3) The maximum frequency the human ear can detect is about 20kHz. If you walk into a room in
which there are two sources, one at 100kHz and one at 102kHz. Will you hear anything?

A) Yes, but only in certain places in the room.
B) Yes.
C) No.

3)

4) Consider a tank of water with 24cm diameter filled with water to a height of 40cm. Consider a
very small hole at height 20cm from the bottom. Find the speed at which the water exits the
tank through the hole.

A) 2m/s B) 4m/s C) 6m/s D) 22m/s E) 24m/s

4)

5) Two wave pulses are described by  y(x,t) = 2/((x-t)^2+1) and y(x,t) = -2/((x-2+t)^2 + 1), where
x,y are in cm and t is in seconds. At what time will the two pulses exactly cancel ?

A) 7.5s B) 2.5s C) 1.0s D) 10.0s E) never

5)

6) A 500g circular pan 20cm in diameter has straight sides 6cm high and is made from metal of
negligible thickness. To what maximum depth can the pan be filled with water and still float
on water? The densoty of water is 1g/cubic-cm.

A) any depth
B) 4.5cm
C) 5.2cm
D) 3.8cm
E) never floats

6)

7) A garage lift has 45cm diameter piston supporting the load. Compressed air with a maximum
pressure of 500kPa is applied to a small piston at the other end of the hydraulic system. What
is the maximum mass the lift can support?

A) 100kg
B) 1000kg
C) 2000kg
D) 4000kg
E) more than any of the above

7)

999

Assume	  the	  gas	  has	  3	  degrees	  of	  freedom.	  

Exam

Name___________________________________

MULTIPLE CHOICE.  Choose the one alternative that best completes the statement or answers the question.

1) You want to create a heat  engine. Pick the set of temperature baths that will lead to the best
heat engine.

A) T1 = 18 degree C; T2 = 40 degree C.
B) T1 = 18 degree C; T2 = 50 degree C.
C) T1 = 10 degree C; T2 = 300 Kelvin
D) T1 = 40 degree Fahrenheit; T2 = 41 degree Fahrenheit
E) T1 = 18 degrees C; T2 = 19 degrees C.

1)

2) The interior of a house is maintained at 22 degree C while the outdoor temperature is -5
degree C. The house looses heat at a rate of 40kW. What is the entropy increase of the universe
per second because of this irreversible heat flow?

A) 12 J/K B) 13.5 J/K C) 15 J/K D) 16.5 J/K E) 18 J/K

2)

3) A reversible heat engine operates between Tc = 10 degree Celsius and Th = 100 degree Celsius.

What is its efficiency?
A) 0.9 B) 0.6 C) 0.3 D) 0.0

3)

4) An ideal gas goes through a free expansion from a volume of 3 cubic meters to a volume of 9
cubic meters. What's the change in entropy?

A) nRln2
B) -nRln2
C) nR
D) depends on the temperature of the ideal gas
E) 2nR

4)

5) An engine with a mechanical power output of 17kW extracts heat from a source at 420K and
rejects it to a 2000kg block of ice at it's melting point. How long can the engine operate at its
efficiency? (Lf=334kJ/kg)

A) for ever B) 1 day C) 12 hours D) 6 hours E) 3 hours

5)

6) A Carnot engine operates between a high temperature reservoir at 463K and a river with water
at 285K. If it absorbs 3200J of heat each cycle, how much work per cycle does it do?

A) 1230 J B) 1981 J C) 1219 J D) 1970 J

6)

7) Two mols of an ideal gas undergo a reversible isothermal expansion from 0.0280 cubic meters
to 0.0420 cubic meters at a temperature of 25 degree Celsius. What is the change of entrpy of
the gas?

A) 0.6 J/K B) 6 J/K C) 60 J/K D) 600 J/K E) zero

7)

8) Two kilogram of ice at  zero degree Celsius is melted and converted to water at zero degree
Celsius. Compute its change in entropy, assuming the melting is done reversibly. The heat of
fusion of water is Lf=334 kJ/kg.

A) 0 kJ/K B) 1 kJ/K C) 2 kJ/K D) 4 kJ/K E) 8 kJ/K

8)
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