Physical Science Standards (abbreviated)

The student will…

Scientific Inquiry (basic science skills)        (25 % of EOC)
 Generate accurately written hypothesis based on credible, accurate and relevant sources of information.
 Use appropriate tools safely while conducting an investigation

 Measure data precisely using metric units and scientific instruments with accuracy and precision. 

 Design an experiment, stating hypothesis, controls, independent and dependent variable

 Organize and interpret data using tables, graphs and dimensional analysis

 Evaluate the results of an investigation (do they verify or refute the hypothesis)
 Evaluate a technological design or product based on designated criteria (including cost, time and materials).
 Compare and relate scientific investigation to technology

Structure and Properties of Atoms        (12% of EOC)
 Compare and contrast the sub-atomic particles of an atom (Proton, Neutron, Electron) as to location,

  mass and charge. Explain how those particles affect the property of the atom including mass, volume

  and reactivity (which other atom it will combine with).

 Understand atoms can be stable or exist as unstable isotopes.

 Explain the trends and structure of the Periodic Table
 Use atomic and mass number to calculate the number of protons, neutrons and electrons.

 Predict the charge an atom will acquire during bonding.

 Compare and contrast the processes of fission and fusion and explain how both release energy.

 Explain the benefits and consequences that arise from the use of nuclear power. 

Properties and Classifications of Matter       (13% of EOC)
 Distinguish chemical properties of matter (reactivity, boiling/freezing/melting point and density).

 Illustrate and understand the difference between an atom and a molecule.

 Classify matter as a pure substance (element or compound) or mixture (homogeneous or heterogeneous)

 Explain the effects of temperature, particle size and agitation (stirring) on the rate a solution dissolves.

 Compare the 4 states of matter (solid, liquid, gas, plasma) in terms of arrangement and movement of particles.
 Explain “phase change” in terms of temperature, heat movement and particle arrangement.

 Classify various solutions as acids or bases according to both physical and chemical properties, formula and pH.

 Infer the practical applications of organic and inorganic substances on the basis of physical and chemical properties.  
Reactions and Compounds     (12% of EOC)
 Explain ionic and covalent bonding and how those processes achieve chemical stability.
 Classify substances as crystalline (ionic bonds) or molecular (covalent bonds).

 Predict the ratio of elements in a binary compound.

 Distinguish between and identify examples of physical vs. chemical changes.

 Summarize characteristics of balanced equations.

 Summarize evidence a chemical change has taken place (gas formation, formation of precipitant, temperature).

 Apply a procedure to balance synthesis and decomposition equations.

 Recognize if a single or double displacement equation is balanced.

 Explain the affects of temperature, concentration, surface area, and catalyst on a chemical reaction rate. 

Energy Conservation and Transformation        (12% of EOC)
 Explain how the ‘Law of Conservation” applies to the transformation of energy in its various forms
  (mechanical, electrical, chemical, light, sound and thermal energy). 

 Explain kinetic vs. potential energy and the transformation process from one to the other.

 Explain work in terms of force, motion and energy transfer.

 Use work = force x distance (W = Fd) to solve work related problems.

 Explain how objects acquire a static electrical charge through friction, induction or conduction.
 Explain the relationship of voltage, current and resistance of Ohm’s Law.

 Use the Ohm’s Law formula V = IR to solve basic electrical problems.

 Understand and represent basic electrical circuits which include: switch, resistor and voltage source.

 Compare the functioning of a basic series circuit to that of a basic parallel circuit.

 Compare alternating current (AC) to direct current (DC) in terms of how produced and current flow.

 Explain the relationship of magnetism to the movement of electrical charge in electromagnets, motors and generators.
Forces and Motion                  (13% of EOC)
 Explain the relationships of distance, time, direction and velocity of an object.

 Use the formula velocity = distance/time (v=d/t) to solve problems related to average speed or velocity.

 Explain how changes in velocity or time affect the acceleration of an object.

 Use the formula acceleration = final velocity – initial velocity/time (a=vf-vi/t) to solve acceleration problems.

 Explain how gravitational acceleration affects the velocity of a falling object.

 Represent and be able to read linear motion on distance/time graphs.

 Explain the motion of objects on the basis of Newton’s 3 Laws of Motion.
 Use the formula Force = mass x acceleration (F = ma) to solve problems related to force.

 Explain the relationship and difference between weight and mass.
 Explain how the gravitational force between 2 objects is affected by mass and distance between the 2 objects.

Mechanical and Electromagnetic Waves        (13% of EOC)
 Illustrate how the energy of waves is transferred by interaction with matter (including transverse and
   longitudinal/compressional waves).

 Compare the properties of transverse and longitudinal/compressional waves.
 Summarize the components of waves (frequency, period, wavelength, amplitude, displacement, velocity) and

  the relationships between those components. 

 Use the formulas velocity = frequency x wavelength (v=f
   solve problems related to the velocity of waves.

Summarize the characteristics of the Electromagnet Spectrum (frequency range, wavelength range, energy
  and propagation without a medium).

Summarize the reflection and interference of both sound and light waves.
Summarize the diffraction and refraction of light waves.

Explain the Doppler Effect conceptually in terms of frequency, pitch and direction of motion. 
