Strand 2 - Physical Sciences (33-35% of the test)
Strand 2: Physical Science (Physics) 

1. Compares and contrasts matter and its characteristics related to its state. 
2. Describes the fundamental parts of an atom and the basic structure of protons, neutrons, and electrons. 
3. Identifies chemical or physical changes. 
4. Identifies the symbol, atomic number, mass of each of the first 20 elements of the periodic table. 
5. Analyzes different types of energy in terms of sources, limits and uses, and environmental impact. 
6. Identifies gravity as a force that is dependent upon mass and the distance between objects. 
7. Measures and/or calculates work and power. 
8. Discuss characteristics of an electrical charge. 
9. Discuss characteristics of magnetism. 
10.  Discuss how electricity and magnetism are related.
Physics terms to recognize:
	Nature of Science

1. scientific method

2. hypothesis

Linear Motion

3. motion

4. speed

5. velocity

6. acceleration

7. free fall: how fast?  how far?

8. air resistance

Projectile Motion

9. vector vs. scalar

10. projectile motion

Newton’s Laws of Motion

11. Newton’s Law of inertia

12. mass

13. force

14. balance vs. unbalanced forces

15. net force

16. equilibrium

17. Newton’s 2’nd Law

18. friction

19. pressure

20. free fall: Bronco

21. terminal velocity

22. Newton’s 3’rd Law

23. action vs reaction

Momentum

24. momentum

25. impulse

26. conservation of momentum

27. collisions


	Energy

28. work

29. power

30. mechanical energy

31. potential energy

32. kinetic energy

33. conservation of energy

34. machines simple vs compound

35. efficiency

Rotation

36. center of gravity

37. toppling

38. stability

39. torque

40. balanced torque

41. rotational inertia

42. angular momentum

Heat and Temperature

43. temperature vs heat

44. thermal equilibrium

45. internal energy

46. heat measurement

47. specific heat capacity

48. thermal expansion

49. 4 degree Celsius water

50. Celsius vs. Kelvin

51. conduction

52. convection

53. radiation

54. global warming

55. green house effect

56. evaporation

57. condensation

58. boiling vs. freezing

59. energy and phase changes

60. absolute zero


	Electricity

61. electrostatics

62. static electricity

63. charge

64. conservation of charge

65. Coulomb’s Law

66. conductors vs. insulators

67. methods of charging

friction, conduction &


induction

68. polarization of charges

69. electric fields

70. electric field lines

71. electric potential

72. electric potential energy

73. Van de Graff generator

74. flow of charge

75. electric current

76. current electricity

77. voltage sources

78. electric resistance

79. Ohm’s Law

80. direct current

81. alternating current

82. speed of electrons in a

circuit

83. source of electrons in a 

circuit

84. electric power

85. battery in a bulb

86. electric circuits

87. series circuits

88. parallel circuits

89. schematic diagrams

90. combining resistors

91. parallel circuits & 

overloading

92. circuit breakers



	Gravitation

93. the falling earth

94. Newton’s Law of Universal 

Gravitation

95. Inverse square Law

96. gravitational fields

97. weight vs weightlessness

98. ocean tides

99. black holes

Magnetism

100. magnetic ploes

101. magnetic domains
102. Earth’s magnetic poles 
	Wave motion
103. vibration of a pendulum

104. waves

105. amplitude

106. wavelength of longitudinal

vs. transverse waves

107. crest vs. trough

108. intensity

109. wave motion

110. wave speed

111. transverse vs. longitudinal

112. interference

113. constructive vs. destructive

114. The Doppler Effect

Sound
115. origin of sound

116. sound in air

117. media that transmit sound

118. speed of sound

119. loudness

120. natural frequency

121. resonance

122. beats


	Light

123. speed of light

124. electromagnetic spectrum

125. light 

126. transparent materials

127. translucent materials

128. opaque materials

129. shadows

130. polarization

Color

131. subtractive color mixing

132. additive color mixing

133. reflection

134. primary light colors

135. primary pigment colors

136. sunlight

137. complementary colors

138. why are objects certain colors




Strand 2:  Physical Science – Chemical Concepts 

Concepts: nature of matter, periodic table, basic chemistry 
Nature of Matter: 












Atomic structure: atom: proton, neutron, electron 







Matter: elements, compounds, mixtures: solutions 

Periodic Table: 
 Characteristics: atomic number, atomic mass, and symbols 
 Table: metals vs nonmetals, noble gases, size of atom, 
  reactivity, groups and periods 

Basic Chemistry: 
 Physical and chemical changes 
 Ionic and covalent compounds 
 Characteristics of water as a solvent 
 Neutralization reaction 
Nature of heat energy: 
 Sources and uses of energy   
Conversions 
1 liter 1000 ml 
OoC (freezing point of water) 32oF 
100oC (boiling point of water) 212oF 
1 kilogram 1000 g 
Atom 

	protons
	neutrons
	electrons

	nucleus
	nucleus
	energy level (outside nucleus)

	charge +1
	charge 0
	charge -1

	mass 1
	mass 1
	mass 0


Atomic mass: protons plus neutrons 
Atomic number: number of protons 
Isotope: same atom can have a different number of neutrons: C12 and C14 are isotopes both have 6 protons but either 6 or 7 neutrons. 
pH Scale 

	Acids:
	    0 - 6.9

	Neutral: 
	   7

	Bases: 
	   7.1 – 14


Chemistry Terms to recognize: 

	Compound
	Atom
	Element
	Chemical change

	Sublimation
	Evaporation
	Homogenous
	Heterogenous

	Solution
	Solvent
	Solute
	Pure substance

	Neutron
	Proton
	Electron
	Kinetic energy

	Electron cloud
	Static electricity
	Electricity
	Acid

	Base
	PH
	Indicator
	Litmus

	Atomic number
	Atomic mass
	Nobel gas
	Solubility

	Nonmetal
	Density
	Matter
	Physical change

	Periodic table
	Ions
	Convection 
	Reactant

	Product
	Conduction
	Molecule
	Isotope

	Radiation
	Potential energy
	Metal
	Nonmetal

	Ionic
	Covalent
	Mixture
	


Following are some sample questions concerning basic chemical concepts: 
Completion: Use the terms given above to complete the following statements. 
1. Change in appearance but not in chemical composition 
2. An atom that has either a positive or a negative charge 
3. Chart with all known elements 
4. Anything that has mass and occupies space 
5. Two or more elements chemically combined 
6. Type of energy produced by the sun 
7. Elements or compounds that are combined to make a new substance are called the 
8. Mixture that appears uniform throughout 
9. Particle found in nucleus and has no charge 
10. Particle found in the nucleus with a charge of +1 
11. Substance that is dissolved 
12. Substance that results when a solute is dissolved in a solvent 
13. All matter is composed of these 
14. Physical change that results in a liquid becoming a gas 
15. Energy of motion 
16. Contains hydroxide ion, turns red litmus blue 
17. Contains hydrogen ions, turns blue litmus red 
18.  Found on left side of the periodic table, shiny and conducts electricity 
19.  Same element but has different atomic mass, such as C12 and C14 
20.  Area around atom where electrons are found 
21.  Found by adding protons and neutrons in an atom 
22.  Measure of how acidic or basic a substance is 
23.  Elements in this group are inert and do not easily react with other elements 
24.  Mixture without uniform composition 
25.  use to determine whether a substance is an acid or a base 
26.  Measure of whether a substance will dissolve in a solvent 
27.  Change that occurs when new substances with new properties are formed 
28.  Physical change where a solid goes directly to the gaseous state 
29.  Negative charged particle of an atom 
30.  Mass per unit volume of a substance 
31.  Flow of heat from one substance to another 
32.  The number of protons in an atom 
33.  In a chemical reaction the substances formed are called 
34.  Energy stored in a compound 
35.  Elements and compounds are called ______ substances 
  
Multiple Choice Questions: 
1. The number 5 refers to: 
A. atomic number 
B. number of neutrons 
C. atomic mass 
D. number of energy levels 
  
2. The number 10.81 is the: 
A. atomic number 
B. number of neutrons 
C.  atomic mass 
D. number of energy levels 

3. You know that there are isotopes of boron because: 
A. the atomic number is 5 
B. the atomic mass is a decimal 
C. the number of protons does not equal the number of neutrons 
D. the atom is a nonmetal 
  
Refer to this portion of the periodic table to answer questions 4 and 5 

3 lithiumLi6.930 
4 berylliumBe9.01218 

5 boronB10.81 
                                                   6 carbonC12.011 
7 nitrogenN14.0067 


8 oxygenO15.99994 



               9 fluorineF18.9984 
10 neonNe20.183 
4. Which element in this group would be the least likely to react with other elements? 
A. boron 
B. carbon 
C. neon 
D. oxygen 

5. Which would be the most likely number of neutrons in an atom of beryllium? 
A. 3 
B. 4 
C. 5 
D. 9 

6. Which of the following describes a compound? 
A. two or more elements found in a solution 
B. a substance composed of a single kind of atom 
C. two or more elements chemically bonded 
D. a substance that cannot be broken down 

7. Which represents a chemical change in matter? 
A. carbon dioxide undergoing sublimation 
B. water undergoing evaporation 
C. an iron nail that is beginning to rust 
D. water dissolving salt to form a solution 

8. Which of the following best describes a solution? 
A. a compound formed by chemical reactions 
B. a pure substance which can be separated by physical changes 
C. a mixture with completely different properties than the substances found in it 
D. a homogenous mixture 
  
9. Potassium has 20 neutrons and a mass number of 39.  How many protons does potassium have? 
A. 9 
B. 19 
C. 39 
D. 59 

10. Lead has 82 electrons and a mass number of 297.  How many neutrons does lead have? 
A. 82 
B. 125 
C. 209 
D. 215 
11. A glass rod becomes positives charged when rubbed on silk.  What happened to the rod? 
A. it gained electrons 
B. it lost electrons 
C. it gained protons 
D. it loses protons 

12. Which of the following substance is most acidic? 
A. lemon juice pH 2.2 
B. lye pH 13.0 
C. rain pH 6.0 
D. egg white pH 7.8 

13. Hydrochloric acid is considered a strong acid because it 
A. causes heartburn 
B. turns litmus blue 
C. is used as a cleaning solution 
D. almost completely ionizes in water 

14. Melting is a 
A. chemical change 
B. phase change of a solid to a liquid 
C. change from a solid to a gas 
D. a neutralization reaction 

15. Electrons 
A. Have no charge and are found outside the nucleus 
B. have a positive charge and are found inside the nucleus 
C. have a negative charge and are found in electron clouds 
D. have a positive charge and are found in electron clouds 
16. The half-life of Carbon-14 is about 6000 years.  How much carbon-14 would remain after 18,000 years? 
A. none 
B. one-eight 
C. one-fourth 
D. one-half 
17. Which of the following would be an example of kinetic energy? 
A. a rock at the top of a hill 
B. a rock rolling down a hill 
C. a rock at the bottom of a hill 
D. a rock sitting next to a tree 

18. Mr. Totters wants to cook an egg so he turns on the electric stove and heats up an aluminum pan.  This is an example of: 
A. conduction 


C. radiation
B. convection 


D. microwaves

19. Ms. Totters wants to make some tea so she places a tea bag into boiling water.  The water is the _____ and the tea is the _____. 
A. solution, solvent 
B. solvent,  solute 
C. solution, solvent 
D. solute, solvent 
Answers to the chemistry questions 
	Completion
	Multiple Choice

	1. physical change 
2. ion 
3. periodic table 
4. matter 
5. chemical change 
6. radiation 
7. reactants 
8. homogenous 
9. neutron 
10. proton 
11. solute 
12. solution 
13. atoms 
14. evaporation 
15. kinetic 
16. base 
17. acid 
18. metals
	19. isotope 
20. electron cloud 
21. atomic mass 
22. pH 
23. noble gases 
24. heterogenous 
25. indicator 
26. solubility 
27. chemical change 
28. sublimation 
29. electron 
30. density 
31. conduction 
32. atomic number 
33. products 
34. potential 
35. pure
	1.  A 
 2. C 
 3. B 
 4. C 
 5. C 
 6. C 
 7. C 
 8. D 
 9. B 
10.D 
11. B 
12. A 
13. D 
14. B 
15. C 
16. B 
17. B 
18. A 
19. B 
20. D


