Physical Science Benchmark Practice Questions

1.  A parked car reaches a velocity of 60 m/sec in 12 seconds.  What is the acceleration of the car?

A
720 m/sec/sec
B
 0.2 m/sec/sec

C
    5 m/sec/sec

D
  60 m/sec/sec

Acceleration is ______________.
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2.  You are paddling a boat downstream at a speed of 4 m/sec.  The river is flowing at a speed of 10 m/sec.  How fast is your boat traveling?

A
  6 m/sec

B
14 m/sec

C
  2.5 m/sec

D
  4 m/sec

3.  A bug crawls at a speed of 2 m/hr.  If the bug has been crawling for 3.5 hours, how far has it traveled?
A
  7 m

B
11 m

C
  0.57 m

D
12 m
Distance is the shaded area.
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4.  A mail truck takes 20 seconds to move between mailboxes that are 10 m apart.  What is the average speed of the mail truck?

A
5 m/s

B
2 m/s

C
0.5 m/s

D
0.2 m/s

Average speed is the ____________.
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5.  John goes over the top of a hill at a speed of 4.0 m/s while on his bicycle.  Four seconds later, his speed is 24 m/s.  What is John’s acceleration?

A
24 m/s2
B
20 m/s2
C
  6 m/s2
D
  5 m/s2
Acceleration is the ____________.

	    
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


                                       Time (sec)
6.  Susan drops a ball, and 2 seconds later the ball has a speed of 20 m/s.  What is the acceleration of the ball?

A
40 m/s2
B
20 m/s2
C
10 m/s2
D
  5 m/s2
Acceleration is the ____________.
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7. Forces acting on an object that are equal in size and opposite in direction are what kind of forces?
A
balanced forces

B
frictional forces

C
gravitational forces

D
net forces

8.  A 3000-N force gives an object an acceleration of 15 m/s2.  What is the mass of the object?

A
45,000 kg

B
  1,500 kg

C
     200 kg

D
       15 kg

9.  A 300-N force acts on a 25-kg object.  What is the acceleration of the object?

A
7,500 m/s2
B
   300 m/s2
C
     25 m/s2
D
     12 m/s2
10.  When a force is exerted on a box, an equal and opposite force is exerted by the box.  These forces are called what kind of forces?

A
action-reaction

B
centripetal

C
frictional

D
inertial

*11.  When an object moves in a circular path, it accelerates toward the center of the circle as a result of what force?

A
centripetal force

B
frictional force

C
gravitational force

D
centrifugal force

12.  The rate at which work is done is called what?

A
efficiency

B
effort time

C
force

D
power

13.  A student lifts a book bag from the floor to the seat of a chair.  How should the student do this to show the lowest power?

A
lifting the book bag more slowly

B
lifting the book bag more quickly

C
lifting a book bag filled with heavier books

D
lifting the book bag from the floor to a higher desk in the same amount of time

14.  A student lifts a toy car of mass 2 kg to the top of a ramp.  When the car rolls to the bottom of the ramp, it gains a speed of 3 m/s.  What was the potential energy of the car at the top of the ramp?

A
  3 J

B
  6 J

C
  9 J

D
18 J

15.  The kinetic energy of an object increases as its what increases?

A
gravitational energy

B
potential energy

C
specific heat
D
velocity

16.  A device that does work with only one movement and changes the size or direction of a force is what?

A
a compound machine

B
an effort machine

C
a screw

D
a simple machine

17. A ball loses 34 J of gravitational potential energy as it falls. How much kinetic energy has it gained?
(assume there is no friction)

A 0 J
B 17 J
C 34 J
D 68 J
18.  When a pendulum swings, it changes _________ to __________ as it travels from a high point to a mid point of the swing.
A
GPE to KE
B
KE to GPE
C
Electrical energy to Heat
D     Nuclear energy to Chemical
19.  How much work is done in pushing the object up the inclined plane in the picture below?
A
48 J
B     82 J

C 
280 J
D
840 J
20.  Two toy cars are headed toward each other on a frictionless, level track.  
Car A has a kinetic energy of 30 J.  Car B has a kinetic energy of 40 J.  

The cars collide and 10 J of heat energy is created in the collision.  

Which are possible values for the kinetic energies of both cars A & B?

A
Car A has 40 J of kinetic energy while car B has 30 J of kinetic energy.

B
Car A has 25 J of kinetic energy while car B has 35 J of kinetic energy.

C
Both cars have 35 J of kinetic energy.

D
Both cars have 25 J of kinetic energy.
21.  The amount by which a machine multiplies an effort force is called which of the following?

A
efficiency factor

B
fulcrum

C
mechanical advantage

D
resistance force

22.  A car going 15 m/s travels on a level road.  The driver uses the brakes to stop the car.  Which statement best describes the energy changes of the car as it comes to a stop?

A
Kinetic energy increases, potential energy decreases, no heat energy is given off.
B
Kinetic energy decreases, potential energy remains the same, no heat energy is given off.

C
Kinetic energy decreases, potential energy decreases, heat energy is given off.

D     Kinetic energy decreases, 

       potential energy remains the  

       same, heat energy is given off.

23.  As the temperature of a substance increases which of the following is true?

A
The molecules in the substance are moving slower.

B
The molecules in the substance are at rest.

C
The molecules in the substance are moving faster.

24.  The sun’s heat reaches the earth by means of which of the following?

A
radiation

B
convection

C
conduction

D
convection, radiation, and conduction

*25.  The amount of energy it takes to raise the temperature of 1 kg of material 1 K is called the __________ of a substance.

A
heat energy

B
mechanical energy

C
specific heat

D
thermal energy

26.  Through which of the following will convection occur?

A
liquids and gases

B
solids and liquids

C
solids

D
solids and gases
27.  Most matter, when heated, does which of the following?

A
condenses

B
contracts

C
expands

D
solidifies

*28.  What is matter called that has a definite volume and a definite shape?

A
gas

B
liquid

C
plasma

D
solid

*29.  Matter in which the particles are free to move in all directions until they have spread evenly throughout their container is an example of which of the following?

A
gas

B
liquid

C
plasma

D
solid

*30.  Matter that has a definite volume but no definite shape is an example of which of the following?

A
gas

B
liquid

C
plasma

D
solid

*31.  Which of the following are examples of physical change?

A
boiling of water, bursting a balloon, and melting a candle

B
burning of gasoline, rotting of an egg, and exploding fireworks

C
freezing of water, evaporation of gasoline, and rusting a nail

D
sawing of wood, crushing a can, and toasting a marshmallow

*32.  Matter in which particles are arranged in repeating geometric patterns is called which of the following?

A
gas

B
liquid

C
plasma

D
solid

*33.  Matter with no definite volume and no definite shape is called what?

A
gas

B
liquid

C
plasma

D
solid

34. Hot air balloons are inflated using large flame heaters. As the balloon inflates, the air heats up. What else can the heat do?

A    push on the balloon to make it

      get inflated

B    heat up the balloon fabric

C    heat up the outside air

D    all of the above

35. A refrigerator needs a motor because:

A    heat naturally flows from a cold              

      to a hot place

B    heat needs to be forced to flow

      from a cold to a hot place

C    the motor runs the lights inside
D    the motor pumps “cold”  into    

       the refrigerator

36.  A heat engine is a device used to turn thermal energy into useful work.  Which statement best explains why heat engines are never 100% efficient?

A
Some thermal energy gets turned into mechanical energy and is wasted.

B
Some thermal energy gets turned into potential energy and is wasted.

C
Some thermal energy gets turned into kinetic energy and is wasted.

D
Some thermal energy escapes to the surroundings and is wasted.

37.  A hot piece of iron is placed in contact with a cold piece of lead.  Which best describes the changes in the amount of thermal energy for each block?

A
The iron will gain heat energy while the lead will lose heat energy.

B
The iron will lose heat energy while the lead will gain heat energy.

C
Both metals will lose heat energy.

D
Both metals will gain heat energy.

*38.  A gas-like mixture with no definite volume or shape that is made up of positively and negatively charged particles is called what?

A
gas

B
liquid

C
plasma

D
solid

39.  Two socks are removed from a dryer and stick together because of static electricity.  Which statement best describes the charge on the socks?

A
They each have the same electric charge.

B
They have opposite electric charges.

C
They are both neutral.
D
They have both been grounded.

40.  What are negatively charged particles that orbit the nucleus called?

A
alpha particles

B
electrons
C
gamma rays

D
X rays

41.  What is static electricity?

A
electrons that are moving

B
electrons that move from one object to another and then stay at rest

C
electric current
D
protons that are moving

42.  When conducting demonstrations with a gold-leaf electroscope, students find that it is very difficult to cause the two leaves of the electroscope to attract and stick together.  The best explanation for this is which of the following?

A
It is difficult to add electrons to one leaf and remove electrons from the other leaf.

B
It is difficult to remove electrons from one leaf while leaving the other leaf neutral in charge.

C
It is difficult to add electrons to both leaves.

D
It is difficult to remove electrons from both leaves.

43.  A static discharge differs from an electric current in that a static discharge does what?
A
involves the movement of ions as well as electrons

B
is a flow of electrons

C
lasts for only a fraction of a second

D
results because a force is exerted on the electrons

44.  A neutral paper towel and a neutral plastic rod are rubbed together.  As a result, the rod has become positively charged.  Which statement best describes the current condition of the paper towel?

A
It has become negative as it gained electrons from the rod.

B
It has become negative as it lost electrons to the rod.

C
It has become positive as it gained electrons from the rod.

D
It has become positive as it lost electrons to the rod.

45.  A student connects a 10 V battery to a light bulb and a 20 ohm resistor.  Which change will make the light bulb the brightest?

A
use a 20 V battery with a 5 ohm resistor

B
use a 20 V battery with a 20 ohm resistor

C
use a 10 V battery with a 5 ohm resistor

D
use a 10 V battery with a 30 ohm resistor

46.  A circuit is in series if which of the following is true?

A
different parts are on separate branches

B
electrons may take different paths
C
electrons have only one path to follow

D
more than one conducting loop exists

47.  An instrument that measures the potential difference is called what?

A
an ammeter

B
a commutator

C
an ohmmeter

D
a voltmeter

48.  Resistance is measured in a unit called what?

A
ampere

B
coulomb

C
ohm

D
volt

49.  The rate at which an electrical device converts energy from one form to another is called what?

A
electrical energy

B
electrical power

C
electrical resistance

D
voltage regulation

50.  A wire sits between two poles of a horseshoe magnet.  When an electric current is sent through the wire, it moves away from the magnet.  This demonstration shows the basic principle behind which device?

A
an electromagnet

B
an electric generator

C
an electric motor

D
an electroscope

51.  
The electrons within iron, nickel and cobalt behave in a unique fashion and can create strong magnetic fields.
  A coil made of copper wire carrying an electric current can also create strong magnetic fields.  Based on these facts, what can you conclude is the fundamental cause of all magnetic fields?

A
objects made of iron, nickel or cobalt

B
objects made of copper

C
objects made of metal that are shaped like a horseshoe or a coil
D
objects that contain moving electric charges

52.  A device that increases or decreases voltage in a power line is called what?

A
commutator

B
generator

C
motor

D
transformer

53.  The magnetic force of a magnet is which of the following?

A
the same at all parts of the magnet

B
strongest at the center

C
strongest at the poles

D
weakest at the poles

54.  All of the following actions would weaken the strength of a permanent magnet except which one?

A
heating it with a bunsen burner

B
dropping it on the ground

C
hammering it with a hammer

D
submersing it under water

55.  Electromagnetic energy comes in what form?

A
invisible form only

B
visible form only

C
both invisible and visible forms

D
high frequencies only

56.  Two small nuclei are joined together to form a larger nucleus and giving off energy.  What is this process called?

A
gamma decay

B
alpha decay

C
nuclear fission

D
nuclear fusion

57.  What type of nuclear reaction is shown below?


A
a chain reaction

B
a chemical reaction

C
nuclear fission

D
nuclear fusion

58. What is the density of a sample of a light metal if it has a mass of 31.0 g and a volume of 11.5 ml?

A     42.5 g/ml

B    19.5 g/ml

C     2.7 g/ml

D     1 g/ml     

*59. Which of the following is an example of a physical change?

A     rusting of iron

B     acid corroding zinc

C     baking of bread

D     condensing of water

60. What type of waves must have a medium (substance) to travel through?

A   light waves
B   radio waves

C   sound waves

D   ultraviolet waves

61. What does frequency mean?
A   the number of waves in a second

B   the time for one wave to pass

C   the height of a wave from rest 
position

D   the speed of a wave

62. What is the speed of a wave with a frequency of 400 Hz and a wavelength of 0.5 m?

A   800 m/s

B   400.5 m/s

C   200 m/s

D   40 m/s

63. The amplitude of a wave helps determine:

A   its frequency

B   its period

C   its speed

D   how much energy it carries

64. During a phase change (like melting) heat is added, and temperature:
A   goes up

B   goes down

C   stays the same

65. What is the phase change called from gas back to a liquid?

A   vaporization

B   freezing

C   melting

D   condensation

66. In which part of the graph shown is the substance a liquid?
A   A to B

B   B to C
C   C to D

D   D to E
67. The average kinetic energy of particles in a substance is:
A   temperature

B   heat

C   specific heat

D   coldness

68. The number of protons in any atom is called its:

A   mass number

B   atomic number

C   atomic mass

D   energy level

69. The lightest particles shown are:

A   protons

B   neutrons

C   electrons

D   nuclei

70. What is the number of neutrons in Fluorine-19?

A   9

B  10

C  19

D  29

71. What is the number of protons in any atom of magnesium?

A   12

B   13

C   25

D   38


72. Isotopes are atoms of the SAME element with different numbers of:

A   protons

B   neutrons

C   electrons

D   nuclei

73. What element has an atomic number of 16?

A   oxygen

B   sulfur

C   argon

D  phosphorous

74. The modern periodic table is organized by:
A   atomic mass

B   atomic number

C   number of neutrons

D   number of isotopes

75. Which scientist discovered the nucleus using a gold foil experiment?

A   Neils Bohr

B   J. J. Thomson

C   John Dalton

D   Ernest Rutherford

76. Who discovered the electron and modeled them like chips in a (+) atom?

A   Neils Bohr

B   J. J. Thomson

C   John Dalton

D   Ernest Rutherford
