PHYS117

Exam II



MULTIPLE CHOICE  

1. Newton's second law can be rearranged to show that the ____ is equal to the ____.

a. momentum ... impulse
b. change in momentum ... change in impulse
c. change in momentum ... impulse
d. momentum ... change in impulse
2. Why is skiing into a wall of deep powder less hazardous to your health than skiing into a wall of bricks?  Assume in both cases that you have the same initial speed and come to a complete stop.

a. The change in momentum is less in powder.
b. The impulse is less in powder.
c. The increased stopping time in powder means a smaller stopping force.
d. The decreased stopping time in powder means a larger stopping force.
3. Assuming that your author jumps off the roof of a garage and lands on the ground.  How will the impulse the ground exerts on him if he lands on grass compare to that if he lands on concrete?

a. The impulse will be larger if he lands on concrete.
b. The impulse will be larger if he lands on grass.
c. The impulses will be the same independent of the surface.
d. It is not possible to compare the impulses.
4. Which of the following will cause the largest change in the momentum of an object?  A force of _____ acting for _____.

a. 3 N ... 6 s
b. 4 N ... 5 s
c. 5 N ... 5 s
d. 6 N ... 3 s
5. What is the impulse of a 5 N force acting for 20 s?

a. 4 N∙s
b. 15 N∙s
c. 25 N∙s
d. 100 N∙s
6. If we examine a ball in free fall, we find that the momentum of the ball is not constant.  This is not a violation of the law of conservation of momentum because

a. the force of gravity acts on the ball.
b. the ball experiences an external force.
c. the system is not closed.
d. All of the above.

7. If rockets are fired from an airplane in the forward direction, the momentum of the airplane will

a. decrease.
b. be unchanged.
c. increase.
8. Sharon is standing on a giant skateboard that is initially at rest.  If we ignore frictional effects with the floor, what is the momentum of the skateboard if Sharon walks to the right with a momentum of 1000 kg-m/s?

a. 1000 kg-m/s to the right
b. 1000 kg-m/s to the left
c. 1000 kg-m/s
d. zero
9. Two air-track gliders are held together with a string.  The mass of glider A is twice that of glider B.  A spring is tightly compressed between the gliders.  The gliders are initially at rest and the spring is released by burning the string.  If glider B has a speed of 1 m/s after the release, how fast will glider A be moving?

a. 2 m/s
b. 1/3 m/s
c. 1/2 m/s
d. 1 m/s
10. It is possible for a high diver to execute more front somersaults in the tuck position than in the layout position because ______ in the tuck position.

a. her angular momentum is greater
b. her rotational inertia is less
c. she exerts a greater torque
d. her linear momentum is greater
11. Which has the greater kinetic energy, a heavy truck at rest or a moving roller skate?

a. Cannot tell from the information given.
b. The heavy truck.
c. The roller skate.
d. They are equal. 
12. If a sports car with a mass of 1000 kg travels down the road with a speed of 20 m/s, its kinetic energy is 200,000

a. kg/(m/s)2
b. kg∙s2/m2
c. kg∙m/s
d. kg∙m2/s2
13. Assume that a red car has a mass of 1000 kg and a white car has a mass of 2000 kg.  If both cars are traveling at the same velocity, 

a. their kinetic energies are equal.
b. their momenta are equal.
c. the red car's kinetic energy is twice as big.
d. the white car's kinetic energy is twice as big.
14. A ball moving at 4 m/s toward the right has a head-on collision with an identical stationary ball.  Each of the following possibilities satisfies the law of conservation of linear momentum.  Which one also conserves kinetic energy?  One ball has a velocity of _____ while the other has a velocity of _____ to the right.

a. 2 m/s to the right ... 2 m/s
b. zero ... 4 m/s
c. 2 m/s to the left ... 6 m/s
d. 4 m/s to the left ... 8 m/s
15. In physics, work is defined as the product of the

a. net force and the distance traveled.
b. net force parallel to the motion and the distance traveled.
c. net force parallel to the motion and the time it is applied.
d. applied force and the distance traveled.
16. Two objects have different masses but the same momenta.  If you stop them with the same retarding force, which one will stop in the shorter distance?

a. the heavier one
b. the lighter one   
c. Both stop in the same distance.
17. Which one of the following does not affect the value for the gravitational potential energy of an object?

a. its height
b. the location of the zero value
c. its mass
d. All of them do.
18. A man with a mass of 80 kg falls 10 m.  How much gravitational potential energy does he lose?

a. 10 J
b. 80 J
c. 800 J
d. 8000 J
19. A block of wood loses 100 J of gravitational potential energy as it slides down a ramp.  If it has 90 J of kinetic energy at the bottom of the ramp, we can conclude that

a. mechanical energy is conserved.
b. momentum is conserved.
c. 190 J of energy was lost.
d. 10 J of energy was transformed to another form.
20. Which of the following is NOT a potential energy?

a. elastic
b. friction
c. chemical
d. nuclear
21. Which two elements combine to form table salt?

a. hydrogen and oxygen
b. sodium and oxygen
c. sodium and chlorine
d. hydrogen and chlorine
22. If 3 grams of carbon combine completely with 4 grams of oxygen to form carbon monoxide, how many grams of carbon does it take to combine completely with 12 grams of oxygen?

a. 6
b. 9
c. 12
d. 16
23. How does the number of molecules in 1 liter of oxygen compare with the number of molecules in 1 liter of carbon dioxide if they are both at the same temperature and pressure?

a. They have the same number of molecules.
b. Oxygen has more molecules.
c. Carbon dioxide has more molecules.
24. Assume that you have equal volumes of oxygen and hydrogen at the same temperature and pressure.  If each molecule of oxygen and hydrogen contains two atoms, how do the numbers of oxygen and hydrogen atoms in the gases compare?

a. They are the same.
b. The oxygen has more.
c. The hydrogen has more.
25. If 1 liter of oxygen combines completely with 2 liters of hydrogen to form water, how many liters of oxygen are required to combine completely with 8 liters of hydrogen?

a. 2
b. 4
c. 6
d. 8
26. The atomic mass of carbon dioxide is 44 atomic mass units.  What is the atomic mass of oxygen if each molecule contains one atom of carbon and two of oxygen?

a. 10
b. 12
c. 16
d. 22
27. If the atomic mass of neon is 22 amu, how much neon would be needed to have an Avogadro's number of neon atoms?

a. 22 amu
b. 11 grams
c. 22 grams
d. 22 kilograms
28. Why is body temperature NOT a good fixed temperature for establishing a temperature scale?

a. It is not hot enough.
b. It is not a whole number.
c. It varies for an individual and among individuals.
d. Body temperature cannot be measured until a temperature scale is developed.
29. What Celsius temperature corresponds most closely to 77°F?

a. 25°C
b. 43°C
c. 60°C
d. 81°C
30. Two gases are kept at the same temperature.  If the molecules of gas A have 4 times the mass of those of gas B, what is the ratio of the rms speed of the A molecules to that of the B molecules?

a. 4
b. 2
c. 1/2
d. 1/4
31. Diamond is an example of _______ bonding.                  

a. ionic
b. covalent
c. metallic
d. van der Waals
32. Density is defined as

a. weight per unit volume.
b. weight per unit area.
c. mass per unit volume.
d. mass per unit area.
33. A kilogram of metal A has a volume 30% larger than a kilogram of metal B.  Which metal has the larger density?

a. metal A
b. metal B
c. They have the same density.
34. Which has the larger density, fatty tissue or muscle?

a. fatty tissue
b. muscle
c. They have the same density.
35. If a block of material has a mass of 8 grams and a volume of 4 cubic centimeters, what is its density?

a. 0.5 cubic centimeters per gram
b. 2 grams per cubic centimeter
c. 4 grams-cubic centimeters
d. 12 grams per cubic centimeter
36. If the density of a certain kind of wood is 0.8 g/cm3, what is the mass of 2 cm3 of the wood?

a. 0.16 g
b. 1.2 g
c. 1.6 g
d. 2.8 g
37. A spring which obeys Hooke's law stretches 3 cm when 12 g is hung from it.  How much does the spring stretch when 36 g is hung from it?

a. 4 cm
b. 6 cm
c. 9 cm
d. 12 cm
38. In which direction in a fluid at rest is the pressure the greatest at a given depth?

a. upward
b. downward
c. horizontal
d. The pressure is the same in all directions.
39. Two barometers are made with water and oil.  The density of oil is 900 kg/m3 and that of water is 1000 kg/m3.  If the oil column is 10 m tall, how tall is the water column?

a. 11.1 m
b. 10 m
c. 9 m
d. 8.1 m
40. A piece of plastic just barely floats in water.  If it has a mass of 20 g, what is its volume?

a. 30 cm3
b. 20 cm3
c. 10 cm3
d. 2 cm3
41. How many calories are required to heat 400 g of water from 23°C to 33°C?

a. 40
b. 400
c. 4000
d. 9200
42. What effect would there be on Joule's experiment if the mass fell rapidly, hit the floor with substantial speed, and this was ignored?

a. Nothing.  The loss in gravitational potential energy would still be the same.
b. Nothing.  The kinetic energy is converted to heat when the mass hits the floor.
c. The number of joules equivalent to 1 calorie would be larger.
d. The number of joules equivalent to 1 calorie would be smaller.
43. Which of the following statements does NOT correctly describe what happens when a hot block is placed in contact with a cool block?

a. Heat flows from the hot block to the cool block.
b. The average kinetic energy of the particles decreases in the hot block and increases in the cool

    block.
c. The temperature of the hot block decreases and that of the cool block increases.
d. Temperature flows from the hot block to the cool block.
44. Which law of thermodynamics is the basis for the definition of internal energy?

a. zeroth
b. first
c. second
d. third
45. The first law of thermodynamics

a. is the basis for the definition of entropy.
b. is the basis for the definition of temperature.
c. is the basis for the definition of internal energy.
d. says that heat cannot be completely converted to mechanical energy.
46. Which of the following statements about a cup of water and a gallon of water at the same temperature is correct?

a. They can transfer the same heat energy.
b. They have the same internal energies.
c. Their internal energies are proportional to their masses.
d. The average molecular speed in the cup of water is less.

47. Aluminum and air have almost the same specific heats.  Therefore, 100 calories of heat will raise the temperature of 1 liter of aluminum ______ 1 liter of air.

a. more than
b. less than
c. the same as
48. The boiling point of liquid nitrogen at atmospheric pressure is 77 K.  Which of the following temperatures is the closest to the temperature of an open container of liquid nitrogen?

a. 76 K
b. 77 K
c. 78 K
d. 293 K
49. Which type of bench would feel the warmest on a cold winter day?

a. aluminum
b. marble
c. wood
d. iron
50. In conduction, thermal energy is transported by

a. the movement of a fluid.
b. the collisions of particles.
c. electromagnetic fields.
d. the propagation of sound waves.

  51.  When a star undergoes a supernova explosion, the total energy of the universe
a. does not change
b. increases
c. decreases


??

 

??
 52.   An object has a velocity toward the south.  If a force directed toward the north acts on the object, it 

          will cause the kinetic energy of the object to _____.

a. increase
b. decrease
c. remain the same
d. We can't say.


??
  53.  The kinetic energy of an object moving in a circle at a constant speed is
a. continually changing as the force changes direction.
b. equal to the force times the time for one revolution.
c. equal to one-half of the potential energy.
d. constant.


??
  54.  What is the gravitational potential energy of a ball with a weight of 100 N when it is sitting on a 

         shelf 2 m above the floor?

a. 400 J
b. 200 J
c. 100 J
d. We cannot say without knowing the zero level.


??
  55.  Given that ice has a specific heat that is one-half that of water, does it take more thermal energy to 

         raise the temperature of 5 grams of water or 5 grams of ice by 6ºC?
a. water
b. ice
c. It takes the same thermal energy for each one.


??
 


??
  56.  A 1-kg ball falling freely through a distance of one meter loses 10 J of gravitational potential 

         energy.  How much does the kinetic energy of the ball change if this occurs in a vacuum?
a. gain of 1 J
b. gain of 10 J
c. loss of 1 J
d. loss of 10 J


??

 ?? 57.  Power is defined to be the energy
a. lost in a process.
b. lost in a process divided by the time it takes.
c. changed to other forms in a process.
          d. changed to other forms divided by the time it takes.

  58.  Under what conditions is energy conserved?
a. When the system is closed to the flow of matter.
b. When the system is closed to the flow of energy.
c. When the system is closed to the flow of matter and energy.
d. Never


??



??
  59.  An object executes circular motion with a constant speed whenever the net force on it acts 

         perpendicular to its velocity.  What happens to the speed if the force is not perpendicular?
a. The speed changes.
b. The speed doesn't change, but the direction does.
c. Both the speed and direction do not change.
d. We can't answer the question with the information given.
  

??
60.  An elephant, an ant, and a professor jump from a lecture table.  Assuming no frictional losses, which 

         of the following could be said just before they hit the floor?
a. They all have the same kinetic energy.
b. They all started with the same potential energy.
c. They will all experience the same force on stopping.
           d. They all have the same speed.  
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