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TAKS Objective 1 - Review Sheet

When answering objective 1 questions on the TAKS test, the most important thing to remember is to READ CAREFULLY! Many of these questions give you the answer in the wording, diagrams and graphs supplied. Use them all wisely to make your job easier!
SAFETY RULES – Most common on TAKS test

· Tie back long hair and do not wear loose sleeves as they tend to get in the way.
· Do not wear open shoes on a lab day.
· Wear lab aprons and safety goggles during all laboratory sessions.
· When handling hot glassware, use tongs. 
· Do not touch or taste any chemical unless specifically instructed to do so.
· To smell something, hold it away from your nose and wave your hand over it towards your nose (called wafting). You may pass out or inhale dangerous gases is you just stick your nose over the container and breathe in.
· When heating anything in a test tube, point the mouth of the test tube towards a wall, away from people.
· When mixing acids and water, pour the acid into the water. Remember, AnW (root beer)

When water is placed in a glass or plastic container the surface takes on a curved shape. This curve is known as a meniscus. Always measure the volume from the bottom of the meniscus to get accurate results. 

Read the volume of liquid in the graduated cylinders below:

[image: image33.png]100 Perch

1000 Bleak
10'000 Freshwater shrimp



 

[image: image2.png]



        ___________ mL


______________ mL




Erlenmeyer flasks and beakers are used for mixing, transporting, and reacting, but not for accurate measurements. If you want to find a measured volume of solution, use a graduated cylinder. If greater accuracy is needed, use a pipet, volumetric flask or buret.
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Mass is the amount of matter in an object. We use a balance to measure mass. 

Temperature is a measure of the amount of heat. We use a thermometer to measure temperature. 

Scientific Method - a systematic procedure for solving problems and exploring natural phenomena

[image: image6.emf]
The steps of the scientific method include:

Observations - lead to a question regarding the event or characteristic. For example, you might drop a glass of water one day and observe it crashing to the floor near your feet. This observation might lead you to ask a question, "Why did the glass fall?"
Hypotheses/Hypothesis – an answer to the question formed during observation. A useful hypothesis must be testable (for example, you cannot test the hypothesis “The fish is happy when there is green coral in its tank.” You can test “Plants grow more quickly with fertilizer” by measuring the amount of plant growth with and without fertilizer.
Notice that the hypothesis makes a relation between the independent variable (what you change) and dependent variable (what responds to the change you made). In the example above, the independent variable is fertilizer and the dependent variable is the amount of plant growth. 
Experimentation – steps taken to prove or disprove a hypothesis. A scientist will design an experiment to test the hypothesis. Data can be qualitative or quantitative. Quantitative data is obtained by making a measurement. Qualitative is descriptive data (no numbers). 

Accuracy indicates how close a measurement is to the accepted (actual) value. 
Precision indicates how close together or how repeatable the results are. 
An experiment must also be “controlled.”  To develop a controlled experiment, it needs to have a “control” as well as the independent and dependent variables. A “control” is the part of the experiment that does not receive the independent variable (in other words, the part that is not changed). Without this, you do not have anything to compare your results to. In the example above, a control would be a plant that receives all the same treatment as the other plants but does not get any fertilizer. 
For results to be reliable, the experiment must be done several times to ensure the data shows a trend which is consistent. The more trials preformed for an experiment, the more reliable the results/conclusions

Eventually, a series of experiments can lead to the development or discovery of a theory or a law. 
Theory - a well-tested explanation for experimental data (a theory is supported by experimental data but cannot be conclusively proven) 
Law – is a description of nature, not an explanation of why something happens. (Law of conservation of mass)
Making Science Graphs and Interpreting Data

Pie graphs are used to show how a whole is broken up into its parts. Note parts add up to 100%.
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Pie Graph/Chart




Bar Graph
Bar graphs are used to compare measurements taken from a number of objects or categories. (demonstrates trends in data)

Most scientific graphs are made as line graphs. Line graphs show the relationship between two variables. The lines on scientific graphs are usually drawn either straight or curved. They are called best-fit lines

[image: image1.emf]
About how much KNO3 will dissolve in 100 grams of water at 80°C to make a saturated solution?

a. 48 grams

b. 160 grams

c. 170 grams

d. 220 grams
TAKS REVIEW – Objective 2

Types of cells:
Prokaryotes - cells with no nucleus or organelles with membranes. (example: Bacteria)

Eukaryotes --cells that contain a nucleus and organelles surrounded by a membrane. (example: protozoa (protests), algae, fungi, plants, and animals are eukaryotic cells.)
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Main cell components/organelles

	Component/Organelle
	Function

	cell membrane 
	acts as filter

	cell wall (plant)
	acts as filter/provides support

	nucleus
	manages cell functions, contains DNA

	cytoplasm
	fluid, site of chemical reactions

	endoplasmic reticulum
	provides large surface for chemical reactions

	Golgi apparatus
	sorts proteins

	vacuole
	storage

	lysosomes
	break down food, old cells

	mitochondria
	energy production (ATP)

	chloroplasts (plants)
	energy production (plants) (contains chlorophyll which makes plants green)


Parts of the nucleus


DNA – deoxyribonucleic acid, provides code for building proteins


Nucleolus – contains ribosomes which is where the proteins are made

DNA stands are each made of two strands containing a phosphate group, a sugar and a nitrogen base (A, T, C, G).  The bases pair up A-T and C-G. The whole DNA molecule has a “double helix” structure. The sugar and phosphate groups make up the “backbone” or sides of the DNA strand and the nitrogen bases make up the “rungs” of the ladder or connect the two sides of the strand. 
DNA Replication: A copy of DNA is made.  The original DNA strand is “unzipped” and two new identical copies of the original strand are made.  This happens in the nucleus.

Protein Synthesis: An RNA copy of a section of DNA is made in the nucleus (mRNA) and this copy is transported through the cytoplasm to the ribosome.  This is where protein synthesis occurs.  A series of amino acids (determined by 3-base codons) are strung together to make the protein. (remember RNA has U instead of T as a nitrogen base)

Three Key Terms Related to DNA and RNA
Replication – This is the process of copying a double-stranded DNA molecule to form two new, identical double-stranded molecules of DNA.
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Transcription – is the first step in protein synthesis. It takes place in the nucleus. This is when the mRNA makes a copy of one half of the DNA strand. This strand is then used as the “messenger” to tell the cell which protein to make during TRANSLATION in the ribosome. 

Translation – is the second step in protein synthesis. It takes place at the ribosome in the cytoplasm. This is when the mRNA is used as the code to determine the order of amino acids to make up the protein. 

REMEMBER, as we said before, the DNA uses nitrogen bases Adenine, Thymine, Cytosine, and Guanine (A, T, C, and G). These bases are all the same in RNA molecules EXCEPT for the Thymine is replaced with Uracil (T is replaces with U). This is a helpful way to identify if a molecule is DNA or RNA in a question on TAKS if they do not tell you. 

So, to summarize the steps of protein synthesis:

The DNA codes for the sequence in mRNA during Transcription. The mRNA then travels to the ribosome where it codes for the sequence of amino acids that make up the protein.  
Homeostasis – the maintenance of stable internal conditions

Genes/DNA are passed on to new generation through mitosis (non sexual reproduction) or meiosis (sexual reproduction).

Mutation --- a change in DNA

Significance of mutations: can cause disease (i.e. cancer), genetic disorders (i.e. hemophelia, sickle-cell anemia), may be beneficial or harmful

4 points of genetics 

1. For each trait, an individual has 2 genes – one from each parent

2. For each trait, there are 2 alternate versions of genes (alleles): homozygous (alleles the same), heterozygous (alleles different)

3. Dominant gene – expressed trait,  Recessive gene – unexpressed trait

4. When sex cells (gametes) are formed, alleles for each gene separate independently of each other. Sex cells carry only 1 allele for each trait.

Punnet Squares Can use Punnet Square diagrams to help predict inherited traits. 

Ex: A purple flower with alleles for purple (W, dominant) and white (w, recessive) flower combines with a white flower that only has white alleles (ww).

	
	
	genotype: the set of alleles  (ex: Ww)

phenotype: the physical appearance  (ex: purple)

	
	
	Note:  most traits are functions of multiple alleles  (hair color, skin color, blood type)


Taxonomy – the naming and classifying organisms into related groups.


Groups start large (kingdom) and work down to very small (species)

Kingdom
Phylum 
Class

Order

Family 
Genus

Species

   King 
 Phillip 
Came 

 Over 

  For 

 Good 
           Spaghetti

Characteristics of the 6 Kingdoms

1. Archaebacteria: unicellular prokaryotes (no nucleus)     
examples:  methanogens, halophiles

2. Eubacteria:  unicellular prokaryotes, found everywhere, including your body, grouped by shape, most are heterotrophic (absorb food)

examples:  streptococcus, botulism, cyanobacteria

3. Protista: all eukaryotes that are not animals, plants, fungi, mostly unicellular, some photosynthetic

examples: amoebas, algae, slime molds

4. Fungi: eukaryote heterotrophs, most are multi-cellular, most are decomposers, made of CHITIN

examples: mushrooms, yeast

5. Plantae: multicellular eukaryotes, stationary, can photosynthesize, cell walls made of CELLULOSE,  primary producers in food webs

examples: mosses, ferns, trees

6. Animalea: multicellular eukaryotes, lack cell walls, organized into tissues, most have some form of nervous system, can move from place to place, vertebrates - with backbone, invertebrates - no backbone



examples: snails, earthworms, sponges, dogs, humans 

TAKS REVIEW Objective 3

Bacteria

· simplest of all living things

· aid in human digestion

· used to make antibiotics

· cause disease

Structure of Bacteria

· prokaryote  (no defined organelles)

· unicellular

· cell wall with plasma membrane

· single strand coiled DNA

· nucleoid at center
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Classifying bacteria

Can by classified by 3 different criteria:

1) shape (spheres (cocci), rods ( bacilli), spirals  (spirelli))

2) way cells are arranged (paired, clusters, chains)

3) whether they need oxygen or not (aerobic – need oxygen; anaerobic – don’t need oxygen)

Bacteria and Humans

· normal flora – mixture of bacteria an other microorganisms in  and on your body

· more than 200 species of bacteria make up the normal flora

· mutualistic relationship. Humans supply nutrients, protection. Bacteria stimulate the immune system and aid in various bodily processes.

     Eg. bacteria aid in digestion by prohibiting harmful bacteria from colonizing.

Diseases Caused by Bacteria  (many can be treated with antibiotics)

· dental plaque, strep throat, pneumonia, diptheria

Virus = tiny, non-living particle (smaller than bacteria)

Similarities/Differences between cells and viruses

	Cells
	Viruses

	living
	non-living

	carries out respiration
	no respiration

	has growth
	no growth 

	may have movement
	no movement

	can reproduce itself
	can reproduce itself only inside a living cell


Structure of Viruses
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Consist of inner core of nucleic acid surrounded by protein 
· Nucleic acid 

· Contains virus’ genetic material (either DNA or RNA)

· Genes have instructions for making copies of the virus only

· Protein coat

· The arrangement gives the shape of the virus

· Used to help attach to host cell

Role of Viruses in Disease

· Virus typically attacks host cell and inserts its DNA into the host cell

· Virus then reprograms the cell the copy new viruses which burst from the host cell and infect other host cells (lytic cycle)

· Some viruses can sit in host cell a long time, allowing the host cell to function normally until something triggers mass reproduction of the virus  (i.e. HIV)

Diseases caused by viruses:  Colds, Flu, Smallpox, AIDS, warts

Food Webs and Food Chains

Feeding Types

1) autotroph

uses energy from sun  to produce their own food  
example: green plants


autotrophs are producers – supply nutrients and energy for all other organisms

2) heterotroph

organisms that depend on autotrophs for food


consumers (consume rather than make own food)


3 kinds of heterotrophs:



herbivore (plant-eater) -- eats autotrophs  directly  (eg: cows)



carnivore (flesh-eater) – eats herbivores or omnivores  (eg: lions)



omnivore (plant and flesh eater) – eats autotrophs and
-vores  (eg: raccoons, bears)

3) decomposers

consumers that break down and absorb nutrients from dead or decaying organisms


examples:  many bacteria, fungi

Feeding Relationships

1) Food Chains

shows straight line relationships


shows how nutrients and energy pass from producers to consumers
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energy lost at each step along the food chain 


only 10% of available energy passed to next step in food chain


each step is called a trophic level

2) Food Webs

shows many interrelated food chains

3) Ecological pyramids

models that show energy conversions that take place in an ecosystem


base of pyramids – producers; each higher level, consumers are added on

only 10% of energy is conserved from one level to the next (90% of energy is lost to the environment)
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Pyramid is missing the bottom level 
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(the producers).
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Relationships between organisms in the food webs/ecosystem:

Organisms inter-relate in several different ways. Here is a list of the ones you need to know. 

Mutualism – both organisms benefit from the relationship (eg. the bacteria in the large intestine – the bacteria get food and protection and they stimulate our immune system, so both organisms benefit)

Commensalism – One organism benefits from the relationship and the other does not benefit but is not harmed. (eg. The anemonefish lives among the tentacles of an anemone and is protected from potential predators by the stinging anemone).

Parasitism – One organism benefits from the relationship and the other is harmed (eg. A tapeworm lives in the intestine of a dog, taking the dogs nutrients (benefiting) and the dog is harmed because it is not getting enough nutrients (harmed)).

Predator/Prey – One organism eats/kills the other organism (eg. the fox hunts and kills the rabbit)

The difference between parasitism and predator/prey is that the parasite wants the host (the organism being harmed) to survive so that it can keep supporting the parasitic organism. In the predator/prey relationship, one organism (the predator) kills the other organism (the prey).

TAKS Objective 4 Review: Chemistry

Matter – anything that has mass and takes up space

Element – building blocks of matter. They cannot be broken down into simpler substances by chemical reactions. They are made up of atoms.[image: image23.emf] The atoms of different elements have different numbers of protons. All atoms of the same element have the same number of protons. For example, all carbon atoms have six protons, while all chlorine atoms have 17.
[image: image24.emf]Elements are organized into a Periodic Table (there is one on your formula chart). Elements on the periodic table are arranged in order of atomic number (number of protons in an atom of that particular element). The atomic mass of an element is the average mass of one atom measured in atomic mass units (amu). The atomic mass of a single atom is approximately equal to its number of protons plus its number of neutrons. Each column in the periodic table is called a group. The elements in each group have similar properties. As a result, metals, nonmetals, and metalloids are clustered together in certain parts of the table.

	Group Number
	1
	2
	13
	14
	15
	16
	17
	18

	# valence electrons
	1
	2
	3
	4
	5
	6
	7
	8

	Charge of the Ion
	1+
	2+
	3+
	4 -
	3 -
	2 -
	1 -
	Doesn’t form ions!


[image: image25.emf][image: image26.emf]Notice the heavy bold line on the right half of the periodic table. Metals are found on the left side of this line, and nonmetals are found on the right. Most of the elements that border the heavy bold line are metalloids. Metalloids have properties of both metals and nonmetals. The periodic table can also tell you how many valence electrons are in an atom of an element. Valence electrons are the outermost electrons in the electron cloud surrounding an atom’s nucleus. They are the electrons that are gained, lost, or shared when atoms combine to make compounds. All elements in the same group on the periodic table have the same number of valence electrons. Helium is the exception, it only has 2 valence electrons even though it is in group 18. When atoms react with one another, they tend to do so in a way that either fills up their valence shell or empties it. This ensures that their outer shell stays filled with eight electrons (this is called the octet rule). When an atom gains or loses electrons, it becomes an ion. When an atom gains an electron, it becomes a negative ion with a charge of 1-. For example, an oxygen atom gains two electrons to fill its valence shell. When an atom loses an electron, it becomes a positive ion with a charge of 1+. A calcium atom that empties its valence shell by losing two electrons forms a calcium ion (Ca2+).
[image: image27.emf][image: image28.emf][image: image29.emf]When a metal and a nonmetal react, they usually form ions. For example, when sodium reacts with chlorine, the sodium atoms give up their one valence electron to become sodium ions (Na+). The chlorine atoms fill their valence shell by gaining the electrons lost by sodium, becoming chloride ions (Cl -). Because the sodium and chloride ions have opposite charges, they are attracted to each other. The force of attraction that holds the ions together is called an ionic bond. Ionic compounds have no net charge. In other words, the positive and negative charges on the ions always cancel out. For example, when calcium reacts with bromine, the product is calcium bromide (CaBr2), which has two bromide ions for every calcium ion. The 2+ charge on the calcium ion (Ca2+) balances the two 1- charges on the bromide ions (Br -). A shortcut for finding the formula of an ionic compound is the criss-cross method. In the criss-cross method, the charge of the positive ion (the metal) becomes the subscript of the negative ion (the nonmetal) and vice-versa. The metal is always written first in a chemical formula. When two nonmetals react, they both need to gain electrons to fill their valence shells. To do this, they share electrons. When atoms share electrons, they form a covalent bond. Each covalent bond contains two shared electrons (one from each atom). Water is one example. Notice that group 18 on the periodic table already has 8 valence electrons. For this reason, group 18 is very unreactive and doesn’t form chemical compounds! This group is called the noble gases. 

[image: image30.emf][image: image31.emf]When elements and compounds react together, a chemical change occurs. This is a change that produces a new and different chemical substance. Some clues that a chemical change has occurred are: 1) a color change, 2) a temperature change, 3) a light is produced, 4) a gas is produced, 5) a solid is produced from the combining of 2 liquid solutions (called a precipitate). Other key words to look for are: burning, cooking, digesting, and corroding. Changes in matter that do NOT produce a new chemical substance are called physical changes. Examples include phase changes (melting, freezing, boiling, etc.), tearing or breaking, and dissolving. Chemical changes are also known as chemical reactions. While new substances are being made in chemical reactions, the total mass of the substances still must be conserved. This is called the law of conservation of mass and means that we must have the same total mass at the end of a reaction as we had before the reaction (total mass of reactants = total mass of products). Also, there must be the same total number of atoms of each element before and after a reaction (just rearranged). This means we must balance chemical reactions. We balance chemical equations by putting coefficients in front of some or all of the formulas in the equation. We would start this example by putting a “2” in front of KCl so that we have the same number of Cl’s on both sides. Finally, we put a “2” in front of the K so that we have the same number of K’s on both sides.

[image: image32.emf]Solutions
When one substance dissolves in another, a solution is formed. The substance that gets dissolved is called the solute. The substance it is dissolved in is called the solvent. Solubility is the amount of solute you can dissolve in a certain amount of solvent before the solution becomes saturated (meaning no more solute can be dissolved). It is usually measured as a certain mass in grams per 100 g of water. Temperature affects how much solute can dissolve. For solid solutes, increasing the temperature will increase the amount of solute that can dissolve. For gases, increasing temperature will decrease the solubility. A graph that shows how solubility of a substance is affected by changing temperature is called a solubility curve. Pressure also affects the solubility of a gas in a solvent. Increasing the pressure increases the solubility. Decreasing the pressure decreases the solubility. Pressure does not affect the solubility of a solid in a solvent. In addition to how much will dissolve, several factors affect how fast a solute will dissolve. To increase the speed with which a solid solute will dissolve in a solvent: 1) increase temperature, 2) crush the solid or use smaller pieces, or 3) stir or agitate the solution.

Water is a very important solvent since it is everywhere around us. It is sometimes called the “universal solvent.” Many of water’s important properties are caused by its molecular structure. The oxygen in water pulls electrons toward it and away from the hydrogens giving it a slightly negative charge and the hydrogens a slightly positive charge. This makes the water molecule polar. This polar structure allows it to dissolve many substances. It also causes water to freeze in a very geometric shape leaving empty “gaps” in the ice structure that causes ice to be less dense than liquid water. Density is a measure of how much mass an object has in a particular unit of volume. It can be calculated by the formula:    

For example, suppose you blew up a balloon with air and then filled another balloon to the same size with water. The balloon filled with air would weigh less than the balloon filled with water even though they are the same size because water is denser than air. Objects float in water when they are less dense than water. The density of a substance is always the same no matter how much of it you have. For example, a gold bar has the same density as a gold necklace. Also, if we cut the gold bar in half, each half would still have the same density as before. 

But back to water as a solvent, you might be surprised to learn that pure water doesn’t conduct electricity. However, most water isn’t pure. Lake water, ocean water, rainwater, and even tap water all contain dissolved substances, including ions such as Ca2+, Mg2+, Na+, and Cl -. Water that contains dissolved ions can conduct electricity. Substances that can conduct an electric current when they are dissolved in water are called electrolytes. Sodium chloride (NaCl) is an electrolyte because it separates into sodium ions (Na+) and chloride ions (Cl -) in solution.

Another property that involves ions dissolved in solution is pH. Specifically, pH is a measure of the concentration of hydrogen ions in a solution. The pH scale goes from 0 to 14. A solution with a low pH

is acidic, which means that it has a high concentration of hydrogen ions (H+). A solution with a high pH is basic, which means that it has a low concentration of hydrogen ions and a high concentration of

hydroxide ions (OH -). A solution with a pH of 7 is said to be neutral; it is neither acidic nor basic. Pure water has a pH of 7. 

Suppose you had a solution of hydrochloric acid (HCl), which is a strong acid. What would happen if you added a small amount of a solution of sodium hydroxide (NaOH), a strong base? The hydroxide ions (OH -) from the base would react with some of the hydrogen ions (H+) from the acid to form water. 

Some general properties of acids and bases include the following:

	Acids
	Bases

	Contain more H+ than OH- ions 
	Contain more OH- than H+ ions 

	pH less than 7 (acidic)
	pH greater than 7 (alkaline)

	Taste sour
	Taste bitter, feel slippery

	Turn litmus red
	Turn litmus blue

	Solutions are “acidic”
	Solutions are basic or “alkaline”

	Conduct electricity (are electrolytes)
	Conduct electricity (are electrolytes)


Objective 5 TAKS

Resonance – is the phenomenon that occurs when two objects naturally vibrate at the same frequency.  This can result in the sound produced by one object causing the other one to vibrate (without touching)

Refraction – is the bending of light rays as they pas from one substance to another substance with a different density. (eg. a straw in water – as the light moves from the air to the water, the straw appears to bend)

Reflection – is the when light or sound waves/rays bounce back when they hit a surface (eg. when you look in the mirror)

Diffraction – occurs when light rays hit an object (eg. a corner of a block) and the light ray bends when it interacts with that object. 

Calculations - It is important that you are familiar with the formula chart below for the TAKS test. Many of the physics type questions can be answered directly from this chart if you are able to rearrange the equation for the variable you are looking for. Remember, several of these equations are inter-related and more than one equation may be needed to solve a problem. 

A couple of things for you to remember/notice: 

1. Speed and velocity are the same thing and can be used interchangeably. 

2. Work is force x distance, so even if you apply a lot of force, if an object does not move, no work is done. 

3.  Gravitational Potential Energy is Potential Energy.  Do not miss that formula.

4. Notice the constants (they are on the side here but on the bottom of the sheet for TAKS). The one that comes up the most often is “g” = acceleration due to gravity.

5. ALWAYS make sure all of the units you are using are consistent throughout the problem. 

UNITS: Force = Newtons (N); Energy and Work = Joules (J); Power = Watts (W); 
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