Science 9 Year End Review

The following information includes all four study guides from the first four Units, as well as the study guide for Unit Five.  If you have kept all your study guides, then the majority of your work is already complete.  You must complete the last unit review to help you study for both the Unit Five Exam and your Provincial Achievement Test (PAT).

Your Provincial Achievement Test is on:

If you have any questions, please come and see me.

Good luck!
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Unit 1:  Biological Diversity

Topic 1:  Biological Diversity & Survival 

· Variations (within a species & between species) 
· Species (know the definition) 
· Structural Adaptations vs. Behavioural Adaptations 

· Biological Diversity (know the definition) 

· Diversity Index (what does it mean?) 

Topic 2:  Habitat & Lifestyle 

· Competition (what is it?  why does it occur?)

· Niche (know the definition) 

· Mutualism (know the definition & be able to identify examples) 

Topic 3:  Passing It On 

· Asexual Reproduction (what kinds are there?)
· Sexual Reproduction
· Diagram of the flower (reproductive structures)
· Cloning

Topic 4:  Wearing Your Genes 

· Continuous vs. Discrete Variation 

· Nature vs. Nurture Debate (study of identical twins) 

· Dominant vs. Recessive Traits 
· Mutations
Topic 5:  When Plans Change 

· Mitosis (Occurs where? Results in how many cells? What happens to the # of chromosomes?) 

· Meiosis (Occurs where? Results in how many cells? What happens to the # of chromosomes?) 

· Gene (definition) 

· Chromosomes (What is the definition?  How many in body cells?  How many in sex cells?) 
· Structure of DNA

· Technology  in Genetics : Biotechnology, Genetic Engineering, Hybrids

Topic 6:  The Best Selection 

· Artificial Selection 

· Selective Breeding 

· Process & Outcome of Natural Selection 
· Theory of Natural Selection
· Darwin's Finches & Light/Dark Moths (How are these examples?)
· Galapagos Islands and Darwin
Topic 7:  The Sixth Extinction? 

· Bioindicator Species (definition) 

· The 6th extinction (what is it?) 
· Human impact on Ecosystems

Topic 8: Pains & Gains 

· Function of zoos in preserving genetic variation (see page 73) 
· Seed Banks

· Breeding Programs

· Global Treaties

Unit 2:  Matter and Chemical Change

Topic 1:  Exploring Matter

· Define SOLID
· Define LIQUID
· Define GAS
· Define PURE SUBSTANCES
· Types of PURE SUBSTANCES and definitions
· Define MIXTURE
· Types of MIXTURES and definitions (two could be known as two different things; remember the flow chart you created)
· Sketch the 8 WHMIS symbols and name them
Topic 2:  Changes in Matter

· Define PROPERTIES
· Define CHEMICAL CHANGE
· Define PHYSICAL CHANGE
· Identify 9 physical properties of matter and write a summary for each
· Identify 5 chemical properties of matter and write a summary for each
Topic 3:  What Are Elements

· Define ALCHEMIST
· Define ELECTROLYSIS
· Write the FOUR parts that make up DALTON’S ATOMIC THEORY
· Who was BOHR?  Draw a BORH diagram for any of the first 18 elements.

· Define ELEMENT
· Define COMPOUND
· Define ATOM
· Define the 3 SUBATOMIC particles (name where are they found, what charge do they have, and what symbol do they have)
· What is the LAW OF CONSERVATION OF MASS?  Is it true for both open and closed systems?
· What is the LAW OF DEFINITE COMPOSITION?

Topic 4:  Classifying Elements

· What did the early chemists use to represent elements?

· What do we use today to represent elements?  

· Mendeleev organized the elements into the first periodic table according to what?

· Today, we organize the periodic table according to what?

· What are the three major categories that the modern periodic table can be organized into?

· List FOUR properties of METALS.

· List FOUR properties of NON – METALS.

· What are METALLOIDS?

· List the FOUR major CHEMICAL FAMILIES you learned about and state whether they are reactive.  Include the group number of each family.

Topic 5:  The Periodic Table

· What is the ATOMIC NUMBER of an element?  What is it equal to?

· What is the MASS NUMBER of an element?

· What is the ATOMIC/ELEMENT SYMBOL of an element?

· What is the ATOMIC MASS of an element?

· What is the average mass of an element measured in?  (it is three letters)

· What is a HORIZONTAL ROW in a periodic table called?  How many of these are there in the periodic table?

· What is the VERTICAL COLUMN in a periodic table called (it can have two names)?  How many of these are there in the periodic table?

Topic 6:  Chemical Compounds

· What is a SUBSCRIPT?  What does it indicate?  Provide an example.

· What is a SUPERSCRIPT?  What does it indicate?  Provide an example.
· What is a MOLECULE?  Provide an example.
· What are the four rules to naming MOLECULAR COMPOUNDS?

· A MOLECULAR COMPOUND contains a _________________ and a _________________.

· An IONIC COMPOUND contains a _________________ and a _________________

· Name the first 5 PREFIXES that we use to name molecular compounds.

· We usually refer to compounds containing HYDROGEN by their _________________ name.  An example is water which has the formula H2O.

· All compounds containing hydrogen are _________________ compounds.

· How do we indicate the physical state of a compound?  (something is written in parentheses; name these things)

· How does an atom become an ion?

· What is used to indicate that an ion has more than one charge (that it is polyatomic)?

· What are the two rules to naming IONIC COMPOUNDS?

Topic 7:  Chemical Reactions

· Define CHEMICAL REACTION
· Chemical reactions are the root of all _________________ _________________.
· List SIX pieces of evidence that a chemical reaction MAY have occurred.
· Name one piece of evidence that guarantees that a chemical reaction has occurred.

· What is an ENDOTHERMIC reaction?  Are bonds formed or broken?  Provide an example.

· What is an EXOTHERMIC reaction?  Are bonds formed or broken?  Provide an example.

· Name THREE chemical reactions/changes that involve OXYGEN.

· Define REACTANTS
· Define PRODUCTS
· In a chemical equation, reactants are found on the _________________ side of the arrow, and products are found on the _________________ side of the arrow.

· Name the reactants and products in this equation:  

C(s) + O2(g)           CO2(g) 

Also write the above chemical formula as a word equation.

Topic 8:  Reaction Rate

· Name the FOUR factors that can affect the rate of a chemical reaction:

· Define REACTION RATE
· Define CATALYST
· Define INHIBITOR
· Increasing the _________________, the _________________, and the _________________ _________________ will speed up a reaction.  Decreasing these will slow it down.
· Rusting is one type of _________________.

· Define CORROSION and provide an example (including an equation)

· Coating a corrosive metal (a metal that can corrode) with zinc is referred to as _________________.

· Define COMBUSTION and provide an example (including an equation)

· Corrosion and combustion are both _________________ reactions.
You must know the following compounds, how to name them, and you must be able to identify whether they are molecular or ionic (which will help you name the compounds):

· NaCl(s) – table salt or sodium chloride (ionic)

· H2O(l) – water or dihydrogen monoxide (molecular)

· CO2(g) – carbon dioxide (molecular)

· MgO(s) – magnesium oxide (ionic)

· NH3(g) – ammonia or nitrogen trihydride (molecular)

· CH4(g) – methane or carbon tetrahydride (molecular)

· FeCl2(s) – iron (II) chloride (ionic)

· FeCl3(s) – iron (III) chloride (ionic)

· NaOH(aq) – sodium hydroxide (ionic)

· H2O2(l) – hydrogen peroxide (molecular)
Unit 3:  Environmental Chemistry

Topic 1:  A Hair Raising Dilemma

· Define NUTRIENTS
· Define ORGANIC
· Define INORGANIC
· What are MACRONUTRIENTS?

· What are MICRONUTRIENTS?  What is another name for these?
· What are the FOUR types of ORGANIC MOLECULES?  Provide examples for each.

· What is a FERTILIZER used for?

· What are the THREE major elements in fertilizer (in order that they appear on the bag)?  What does each element promote the growth of?

· There are two ways that a plant can uptake nutrients.  One requires energy and the other doesn’t.  Name these two methods.

· _________________ is the movement of molecules from an area of high concentration to an area of low concentration.    This process requires no energy.

· A special type of diffusion is known as _________________, and it involves water.

Topic 2:  A Growing Concern

· There are three categories of pesticides.  Name all three, and indicate which pest each one controls.

· What is the name of DDT?  What kind of pesticide is it?  What is it suppose to control?

· Define BIOACCUMULATION
· BIOMAGNIFICATION
Topic 3:  How Do You Spell Relief

· Define ACID
· Define BASE
· What is an acid/base indicator?  This is a qualitative measurement.

· What does a pH scale do?  This is a quantitative measurement.

· pH stands for power of _________________.

· On a pH scale, an acid ranges from _________________ to below _________________, a base ranges from above _________________ to _________________, and a neutral substance has a pH of _________________,

· Acidic lakes are sometimes treated with _________________, also known as calcium hydroxide.  This neutralizes the lake.

· An acid - base neutralization reaction always produces a _________________ and _________________.

· Carbon, sulfur, and nitrogen oxides from factories combine with water in the atmosphere to produce _________________ _________________.

· What are the four types of acids we learned about?  (page 204, the four formulas)

· Why is acid snow considered more dangerous than acid rain?

· What is a catalytic converter?  What is the purpose of a converter?  (page 209)

· What is a scrubber?  What is a sorbent?  How is a COBRA scrubber different?  (page 210)

Topic 4:  How Much is Too Much?

· Define POLLUTION
· Define POLLUTANT
· Define LD50
· Define ACUTE TOXICITY
· Define CHRONIC TOXICITY
· One part per million (ppm) is equal to _________________.

Topic 5:  Getting Away from it All

· Define PERSISTENT
· After completing some tests, how do you know if your water sample contains phosphate?

· After completing some tests, how do you know if your water sample contains nitrates?
· The level of dissolved oxygen in water depends on four things:
· At what ppm concentration can most organisms survive at?
· What are MACROINVERTEBRATES?  How are they used to monitor water?
· Define POINT SOURCE
· Define NON – POINT SOURCE
· Explain how phosphates and nitrates create low – oxygen conditions within a body of water?  What do they promote the growth of?
Topic 6:  N. I. M. B. Y.  There is No Away in Throwing

· How does pollution travel from one place to another?  (How is it carried there?)

· What do CFC’s destroy in our environment?  How do they do this?  What is the result?  Why are they so dangerous?  (Three reasons)

· Summarize a tertiary waste water treatment plant.  What do you begin with?  What happens in the middle?  What do you end with?

· What factors affect biodegradation? 

· What is a BIOREACTOR?

· What is PHYTOREMEDIATION?

· Define BIODEGRADATION
· Define HAZARDOUS WASTE
· Define BIOREMEDIATION
· Define SANITARY LANDFILL
· Define SECURE LANDFILL
Unit 4:  Electrical Principles and Technologies

Topic 1:  Electric Charge

· How does an object get a charge (must gain or lose something)?  What does it mean when an object is positively charged?  What about negatively charged?

· What is an object called when it has an even number of positive and negative charges?

· What are the THREE LAWS OF CHARGES (page 268)
· Define STATIC ELECTRICITY
· Define INSULATOR and provide an example
· Define CONDUCTOR and provide an example
· Define SEMICONDUCTOR and provide an example
· Define SUPERCONDUCTOR and provide an example
· Define GROUNDING
· Describe NEUTRALIZATION
Topic 2:  Electricity Within a Circuit

· Define CIRCUIT
· All circuit diagrams have four basic parts.  Name them, and describe what they do.

· Define BATTERY
· Define SWITCH
· Define RESISTOR
· Define LOAD
· Draw the circuit diagram symbols for the following:
single cell, battery, conductor, lamp, switch, resistor



· Define CURRENT
· What is the SYMBOL for current?  What is the standard unit of measurement for electric current (two units)?  

· An instrument used to measure very weak electric current is called a(n) _______________ while larger currents are measure with a(n) _______________ or a(n) _______________.

· Define VOLTAGE
· Voltage is also referred to as _______________ _______________ (two words).

· What is the SYMBOL for voltage?  What is the standard unit of measurement for voltage? 

· An instrument used to measure voltage is the _______________.

· When measuring voltage, you are measuring the difference between _______________ points.

· Draw a circuit diagram that includes two cells, a closed switch, and a light bulb.  Also include a voltmeter that is measuring the potential difference of the light bulb.

· Match the water related terms from the left column to the terms on the right that best classifies each electric term.
	a. load
	1. pump

	b. switch
	2. pressure

	c. electric current
	3. pipe

	d. voltage
	4. water wheel

	e. battery
	5. valve

	f. conductor (wire)
	6. flow rate


· A device that can measure voltage and current is called a _______________.

Topic 3:  Resisting the Movement of Charge

· Define RESISTANCE
· What is the SYMBOL for resistance?  What is the standard unit of measurement for resistance? 

· Define OHM’S LAW
· What is the EQUATION used to represent Ohm’s Law?

· Calculate the following using the GRASP method:

What is the resistance of an electric heater, if a current of 12.5 A runs through it when it is connected to 120 V wall outlet?

· Unlike regular resistors, _______________ resistors do not have a fixed resistance.  An example is a dimmer switch.

· There are four factors that affect the resistance of a wire.  Name the four factors, and their effect (page 291).

· There are two types of circuits.  A _______________ circuit has only one path for the current to flow on.  A _______________ circuit has several current paths.  This means that if one load stops working in a _______________ circuit, everything stops working, but in a _______________ circuit the other loads continue to work.  Your home is wired in _______________, while the main circuit breaker is wired in _______________ so that all electricity can be shut off in case of an emergency.

Topic 4:  The Energy Connection

· Define THERMOCOUPLE
· A thermocouple converts _______________ energy into _______________ energy.
· Define THERMO-ELECTRIC GENERATOR
· The _______________ _______________ (two words) converts electricity into motion (vibrations).  When a Rochelle salt or a crystal is connected to a potential difference the crystal expands or contracts.  This creates sound waves or vibrations.  It is used in “talking greeting cards”.
· A BBQ lighter uses the _______________ _______________ (two words) in reverse.  While the crystal is being compressed or pulled, a potential difference is created.  A conductor then takes this voltage through a circuit and creates electric energy, or in this case a spark.
· Another term for solar cell is _______________ _______________ (two words).
Topic 5:  Portable Power

· In any electrochemical cell, two metal _______________ are surrounded by an _______________.  _______________ _______________ (two words) contain a wet _______________, while _______________ _______________ (two words) contain a dry _______________.
· A _______________ _______________ (two words) is a cell that cannot be recharged, while _______________ _______________ (two words) is a cell that can be recharged.
Topic 6:  Generators and Motors

· A device that converts mechanical energy into electrical energy is known as a _______________.

· What materials are needed to assemble an electromagnet (there are three things)?

· AC stands for _______________ _______________ (two words).

· DC stands for _______________ _______________ (two words).

· An AC _______________ has a coil of wire rotating inside a stationary field magnet.  Massive AC _______________ can be used to power entire cities.

· A DC _______________ is also called a dynamo.  It sends current in only one direction because of how the armature is connected to a split ring commutator.

· An electric motor is constructed in the same way was a generator, but instead it takes _______________ _______________ (two words) and converts it to _______________ _______________ (two words).

Topic 7:  Electricity in the Home

· Define TRANSFORMER (but remember that there are two types)
· Define CIRCUIT BREAKER
· Electrical cables contain three wires.  Name them, describe what they do, and what colour each one is.

· Define POWER
· Label the two triangles using power, energy, and time in one, and power, current, and voltage in the other.  Also include the units of each.



· 1000 W is equal to _______________ kW.
· Most power companies measure electric energy in _______________.
· Define EFFICIENCY:
· What is the equation for calculating efficiency?
· Make sure you know how to complete some of the problems that we worked on in class!

Topic 8:  Electricity Production and the Environment

· Define THERMO-ELECTRIC GENERATOR
· Define NON-RENEWABLE
· Define RENEWABLE
· Define GEOTHERMAL ENERGY
· Define BIOMASS
· Define THERMAL POLLUTION
· Define THERMONUCLEAR
· Define COGENERATION SYSTEMS
Unit 5:  Space Exploration
Topic 1:  Our Eyes Only

· Define FRAME OF REFERENCE

· Define CONSTELLATIONS
· Define AZIMUTH

· Define ALTITUDE

· Define ZENITH
· Define EARTH CENTERED MODEL/GEOCENTRIC.  Who originally came up with this idea?  Who refined it?
· Define SUN CENTERED MODEL/HELIOCENTRIC.  Who originally came up with this idea?
· What did some of the ancient civilizations believe about the Universe?
Topic 2:  Stronger Eyes

· Define TELESCOPE
· Define OBJECTIVE LENS
· Define OCULAR LENS/EYEPIECE
· What where the FOUR things Galileo Galilei discover?  Which model did this support?
· Who discovered the telescope?
· Define RESOLVING POWER
· What determines the resolving power of a telescope?
· How does a REFRACTING TELESCOPE differ from a REFLECTING TELESCOPE?  Which provides a better image?
· Define ELLIPSE
· How do planets orbit?  (what shape)
· Define UNIVERSAL GRAVITATION
· Which model does universal gravitation support?  
Topic 3:  The Spectroscope

· Define SPECTRUM
· Who was the first to discover the spectrum?

· Define SPECTROSCOPE
· Define SPECTRAL LINES
· What are the THREE different types of SPECTRA?  What do they each produce?  (page 377)

· Define SPECTROSCOPY

· Define DIFFRACTION GRATING
· Define SPECTRAL ANALYSIS
· Define DOPPLER EFFECT
· What is RED SHIFTED?  (moving away or toward?  short or long waves?)

· What is BLUE SHIFTED?  (moving away or toward?  short or long waves?)

Topic 4:  Smarter Telescopes

· What are the THREE results achieved with advance in technology?
· What is the advantage of linking telescopes through computers?
· Define ADAPTIVE OPTICS
· Define TRIANGULATION/PARALLAX TECHNIQUE
· In triangulation, the ____________________ the baseline, the more accurate the results.
· Define AU (ASTRONOMICAL UNIT)
· What is one AU equal to?
· Define LIGHT-YEAR
· What is one light-year equal to?
Topic 5:  What Channel?

· Define ELECTROMAGNETIC RADIATION
· Define RADIO ASTRONOMY
· Where do radio waves come from?
· Define RADIO OBJECTS
· What is a radio dish?
· How do radio astronomers “see” using radio waves?  What do the colours mean?  (page 395)
· Define INTERFEROMETRY
· Define VERY LONG BASELINE INTERFEROMETRY (VLBI)
Topic 6:  Above the Atmosphere and Under Control 

· Define a ROCKET
· Define PAYLOAD
· Define EXHAUST VELOCITY
· What are the THREE basic parts of a rocket?  What is each part responsible for?
· What is the difference between an artificial satellite and a natural satellite?  What is an example of each?  What can artificial satellites be used for?
· What are some of the things computers are responsible for in relation to rockets/spacecrafts?
· Define GRAVITATIONAL ASSIST
· What are CCDs/CHARGE COUPLED DEVICES?
· What is a GEOSYNCHRONOUS orbit?  Where are these satellites placed?  What can they observe?  What are they usually used for?
· What is LOW EARTH ORBIT?  Where are these satellites placed?  What can they observe?  What are these satellites better at transmitting than geosynchronous satellites?
· What are the names of two Canadian satellites?  
· What is REMOTE SENSING?  What are some applications of it?
· What is GPS?  What does it use to determine location?  How many satellites are there in orbit, and at least how many are above the horizon?
Topic 7:  The Solar System Up Close

· What is the Sun mostly composed of?  How many times is it bigger than Earth?
· What are Sun spots?
· What is SOLAR WIND?
· What protects Earth from solar wind?
· How is energy released from the Sun?
· What are the INNER PLANETS?  What are they composed of?
· What are the OUTER PLANETS?  What are they composed of?
· Life cycles of stars (massive and Sun-like).
· Distribution of matter in space.
· What is a GALAXY?

· What are some “Space Age” inspired materials and systems?  (table at the end of Topic 7)
Topic 8:  People in Space

· How fast must an object travel to escape Earth’s gravity (in km/h)?

· Who were the first humans on the Moon?  When did they arrive?  What was their mission called?

· What is a SPACE SHUTTLE?  How is it different from an ordinary space craft?

· What is the ISS (INTERNATIONAL SPACE STATION)?  How many nations are involved?

· What is one major Canadian contribution to the ISS?

· What is MICROGRAVITY?

· What are some of the changes the body undergoes in conditions of weightlessness?
