North Carolina Testing Program EOC Physical Science Sample Items Goal 3

1. A roller coaster car moves on a roller coaster track through positions W, X, Y, and Z.
w
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At what position will the roller coaster car most likely have the greatest kinetic energy?

A W

B X

C Y

D Z
2. A 1-kg block of ice is set into motion on a frictionless surface. It attains a speed of

5 m/s at point X.

il —1Ice

What is the kinetic energy of the ice at point X?

A 2.54J

B 5d

C 1254d

D 25J
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3. What is the potential energy acquired A metal rod and a brick are both in
by an object with a mass of the sun. Assuming that both are the
5.00 kilograms when it is raised same mass, which property of matter
5.00 meters? will make one hotter to the touch than
the other?
A 25.0d
A density
B 49.0dJ
B  specific heat
C 245J
C  melting point
D 480.J
D  boiling point
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5. The liquids in two beakers have an initial temperature of 50°C and are left to cool.
100 mL 100 mL
Ethyl Alcohol water

Specific Heat = 2,400 J/kg°C

What will happen to the liquids?

A
B
C
D

The ethyl alcohol will cool first.

The water will cool first.

Both liquids will cool at the same rate.

Both liquids will remain at 50°C.

Specific Heat = 4,186 J/kg°C

6. A 3.00-kg object rests on the roof’s
edge of a 10.0-m high building. What
is the object’s potential energy?

How much power is used to lift a box
that weighs 50 newtons 10 meters in
10 seconds?

A 22.8d A 5 watts

B 33.0dJ B 50 watts

C 294 J C 500 watts

D 300. J D 5,000 watts
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8. A total of 750 J of work was done 11. A solid object at 30°C is placed inside
when a force of 125 N was exerted on a container of liquid at 60°C.
a box to move it. How far was the box
moved? I—
e —
A 6.00 m ——60°C
oo i N
C 850.m
D  906m What most likely will be observed?
A The temperature of the liquid will
remain the same.
9. A student exerts a force of 500 N B  The temperature of the solid
pushing a box 10 m across the floor in object will decrease.
4 s. How much work does the student
perform? C  The temperature of the liquid will
increase.
A 50 J
D The temperature of the solid
B 1,250J object will increase.
C 2,000d
D 5,000d
10. In which example would the amount of
work done equal zero?
A  holding a 1,000-N rock overhead
B filing papers in a file cabinet
C carrying a bag of groceries
upstairs
D  writing a book report
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12. A small piece of aluminum at a temperature of 10°C is placed in an insulated container
filled with water at 95°C . The temperatures of the aluminum and the water are recorded
for several hours until equilibrium is reached. The dashed line represents the
temperature of the aluminum, and the solid line represents the temperature of the water.
Which graph best represents the temperature of each substance over time?
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13. How does ice cool a warm drink?
A Cold flows from the ice to the drink.
B Heat flows from the ice to the drink.
C Cold flows from the drink to the ice.
D Heat flows from the drink to the ice.
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14. Why is lightning seen before thunder

is heard?

A  Light travels slower than sound.

B Light travels faster than sound.

C Lightning has more energy than
thunder.

D Lightning has less energy than

thunder.

15. A student opens the top window and
the bottom window in a hot room.
Warmer air goes out the top window,
while cooler air comes in the bottom
window. Which best explains why the
room becomes cooler?

16.

When comparing the types of
electromagnetic waves, which has the
greatest energy?

A ultraviolet
B X-rays

C gamma rays
D

visible

A conduction
B radiation
C heat reaction
D convection
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17. Which diagram represents a wave with the most energy?

C T VA

v,
\

18. Which figure represents the wave with highest frequency and lowest energy?

A 0 1.0 m B 0 1.0m

1VaVaVaVaVaVaVaVa

C 0 1.0m D 0 1.0m
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19. A student is listening to the radio and 20. What is the speed of a wave with a
realizes that the volume is too low. wavelength of 0.5 m and a frequency
When she turns up the volume, which of 20 Hz?
part of the sound waves is she
changing? A 5 m/s
A  wavelength B 10m/s
B  frequency C 20m/s
C period D 30 m/s
D amplitude

End of Goal 3 Sample Items

In compliance with federal law, including the provisions of
Title IX of the Education Amendments of 1972, the
Department of Public Instruction does not discriminate on
the basis of race, sex, religion, color, national or ethnic
origin, age, disability, or military service in its policies,
programs, activities, admissions or employment.
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1 Objective: 3.01
Investigate and analyze storage of energy:
a. Kinetic energy
b. Potential energies: gravitational, chemical, electrical, elastic, nuclear.
c. Thermal energy.
Thinking Skill: Analyzing Correct Answer: B

2 Objective: 3.01
Investigate and analyze storage of energy:
a. Kinetic energy
b. Potential energies: gravitational, chemical, electrical, elastic, nuclear.
c. Thermal energy.
Thinking Skill: Applying Correct Answer: C

3 Objective: 3.01
Investigate and analyze storage of energy:
a. Kinetic energy
b. Potential energies: gravitational, chemical, electrical, elastic, nuclear.
c. Thermal energy.
Thinking Skill: Applying Correct Answer: C

4 Objective: 3.01
Investigate and analyze storage of energy:
a. Kinetic energy
b. Potential energies: gravitational, chemical, electrical, elastic, nuclear.
c. Thermal energy.
Thinking Skill: Applying Correct Answer: B

5 Objective: 3.01
Investigate and analyze storage of energy:
a. Kinetic energy
b. Potential energies: gravitational, chemical, electrical, elastic, nuclear.
c. Thermal energy.
Thinking Skill: Analyzing Correct Answer: A

6 Objective: 3.01
Investigate and analyze storage of energy:
a. Kinetic energy
b. Potential energies: gravitational, chemical, electrical, elastic, nuclear.
c. Thermal energy.
Thinking Skill: Applying Correct Answer: C

7 Objective: 3.02
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10

11

12

13

Investigate and analyze transfer of energy by work:

a. Computationally, W = Fd

b. Distance

Thinking Skill: Applying Correct Answer: B

Objective: 3.02

Investigate and analyze transfer of energy by work:

a. Computationally, W = Fd

b. Distance

Thinking Skill: Applying Correct Answer: A

Objective: 3.02

Investigate and analyze transfer of energy by work:

a. Computationally, W = Fd

b. Distance

Thinking Skill: Applying Correct Answer: D

Objective: 3.02

Investigate and analyze transfer of energy by work:

a. Computationally, W = Fd

b. Distance

Thinking Skill: Applying Correct Answer: A

Objective: 3.03

Investigate and analyze transfer of energy by heating:

a. Thermal energy flows from a higher to a lower temperature and/or Energy will not
spontaneously flow from a lower temperature to a higher temperature.

b. It is impossible to build a machine that does nothing but convert thermal energy into
useful work.

Thinking Skill: Analyzing Correct Answer: D

Objective: 3.03

Investigate and analyze transfer of energy by heating:

a. Thermal energy flows from a higher to a lower temperature and/or Energy will not
spontaneously flow from a lower temperature to a higher temperature.

b. It is impossible to build a machine that does nothing but convert thermal energy into
useful work.

Thinking Skill: Analyzing Correct Answer: C

Objective: 3.03

Investigate and analyze transfer of energy by heating:

a. Thermal energy flows from a higher to a lower temperature and/or Energy will not
spontaneously flow from a lower temperature to a higher temperature.

b. It is impossible to build a machine that does nothing but convert thermal energy into
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useful work.
Thinking Skill: Applying Correct Answer: D
14 Objective: 3.04

Investigate and analyze the transfer of energy by waves:

a. Mechanical waves.

B. Sound waves.

c. Electromagnetic waves (radiation).

Thinking Skill: Applying Correct Answer: B

15 Objective: 3.03
Investigate and analyze transfer of energy by heating:
a. Thermal energy flows from a higher to a lower temperature and/or Energy will not
spontaneously flow from a lower temperature to a higher temperature.
b. It is impossible to build a machine that does nothing but convert thermal energy into
useful work.
Thinking Skill: Applying Correct Answer: D

16 Objective: 3.04
Investigate and analyze the transfer of energy by waves:
a. Mechanical waves.
B. Sound waves.
c. Electromagnetic waves (radiation).
Thinking Skill: Organizing Correct Answer: C

17 Objective: 3.04
Investigate and analyze the transfer of energy by waves:
a. Mechanical waves.
B. Sound waves.
c. Electromagnetic waves (radiation).
Thinking Skill: Applying Correct Answer: D

18 Objective: 3.04
Investigate and analyze the transfer of energy by waves:
a. Mechanical waves.
B. Sound waves.
c. Electromagnetic waves (radiation).
Thinking Skill: Organizing Correct Answer: A

19 Objective: 3.04
Investigate and analyze the transfer of energy by waves:
a. Mechanical waves.
B. Sound waves.
c. Electromagnetic waves (radiation).
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Thinking Skill: Organizing Correct Answer:
20 Objective: 3.04

Investigate and analyze the transfer of energy by waves:

a. Mechanical waves.

B. Sound waves.

c. Electromagnetic waves (radiation).

Thinking Skill: Applying Correct Answer:
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