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Format of the Exam
 (Approximately 80 - 85 questions)
Part A . . . . . .
30 multiple choice (general biology content)

Part B-1 . . . .  13 multiple choice (general lab skills / general biology content)
Part A and Part B-1 you will bubble answers on a separate answer sheet.

Part B-2 . . . . 
12 short answer (graphing / general lab skills / general biology content)

Part C . . . . . .
10 short answer (general biology content applied to real world)

Part D . . . . . . 
15 multiple choice & short answer on the 4 NYS Labs:




(1) Making Connections.





(2) Diffusion Through a Membrane





(3) Beaks of Finches





(4) Relationships and Biodiversity
Part B-2 and Part C and Part D you write answers right in the test booklet.

To correct mistake - simply draw one X through mistake then write new answer.
You must sign the declaration when you have completed the exam.
Other than calculator NO ELECTRONIC DEVICES ALLOWED.
Test-taking Tips:
1. 
READ THE DIRECTIONS!!
2. 
Read the question TWICE to understand the question. 
Underline/Circle Key Words (not, most, least, etc)
3. 
Predict the answer. 

4. 
If multiple choice, read ALL of the possible answers.  
 
- Does your prediction matches any of the answer choices?

  
* Pay attention to answers like “all of the above” and “none of the above.”
5. 
Eliminate answers YOU KNOW ARE WRONG (usually two).
 
 
- Eliminate choices if:
- they are not related to the topic of the question
                                      

- they contradict what you know about biology
                                      

- they simply do not make sense
 

6. 
If a short answer question, be specific and to the point (avoid adding extra information). Be sure to answer all bullets IN ORDER and make note of the point value for each question.
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Biological Buzz Words!
Think long and hard about picking answers that contain:

(these are usually NOT the answer…but nothing is definite)
Think long and hard about not picking answers that contain:

(these usually ARE the answer…but nothing is definite)

TOPIC 1: LIFE FUNCTIONS / CYTOLOGY
1.
Life Functions: (R R R G E N T S)
     
R____________________ - 
making more members of a species.

            
- Asexual: 

            
- Sexual:

  
R____________________ - 
to CONTROL and COORDINATE



             



- 
nervous + endocrine systems

   
R____________________ - 
making __________ or _________.
  
G____________________
 - 
to repair and replace cells (                    )
    
E____________________
 - 
removal of METABOLIC/Cellular wastes.
  
N____________________
 - 
the taking in and breaking down of food
  
T____________________
 - 
the ABSORPTION and CIRCULATION
 









of materials around an organism.
    
S_____________________ - 
to MAKE, BUILD, and CREATE “stuff”
2.
______________________ -
the ability of an organism to maintain a
 









stable internal environment.
3.
______________________  - 
the sum of all the chemical reactions that 











occur within the cells of an organism.

4.
Organic molecules contain both _____ and _____ / Example: __________
5. 
Biological Organization

[smallest]  Cells( Tissues( Organs( Organ Systems( Organism  [biggest]
6.   ___________________
-  small parts that make up a cell



             




-  each has at least one specific function
(a)  ____________________ - control center of the cell (brain); contains DNA 

Organization of the Nucleus:

[smallest]  Nucleotide ( DNA ( Gene ( Chromosomes( Nucleus  [biggest]
(b)  ____________________
- site of protein synthesis

(c)  ____________________ 
- stores waste and water (large in plant cells)
(d) ____________________ 
- where energy (ATP) is made by respiration

Formula for Cellular Respiration:

glucose   +   oxygen   (   carbon dioxide   +   water   +   ENERGY (ATP)

      ____________   +  ______   (   ________   +   ________   +   ________
(e)  ____________________ - only in plant cells; where glucose (sugar) is

 


        




 made by photosynthesis 
Formula for Photosynthesis:

carbon dioxide    +    water    (    glucose    +    oxygen

  ________   +  _______   (   ___________   +   ________

(f)  _____________________  - controls what comes in and goes out of the cell
 


   





   
- selectively permeable
7. 
Cell Membrane

  
(a) separates the contents of the cell from the outside environment




(b) controls the transport of materials into and out of the cell.

  
(c)  __________________ - recognizes other cells and chemical signals.

 















(hormones and neurotransmitters)
__________________________ Model of the Cell Membrane
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8.  
_____________________ - movement of molecules from areas of HIGH
 
concentration (    ) to areas of LOW concentration (    ).

9.  
______________________________
- uses ENERGY (          ) to move

     
molecules from a LOW concentration to a HIGH concentration.

10.
________________
- breaking large molecules down into smaller molecules.



(a)  Proteins are broken down into ______________________.



(b)  Carbohydrates are broken down into ____________________.
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________________






_______________.
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________________






_______________.















    (Can easily enter cells.)
Topic 1: Review Questions

1.
Viruses are exceptions to the cell theory, but they have some characteristics of living things. 


What is one of these characteristics?


(1)
They are made up of many specialized cells. 


(2) 
They contain genetic material. 


(3) 
They reproduce by mitosis. 


(4) 
They contain chlorophyll. 

 2.
Which sequence represents the correct order of levels of organization found in an organism?


(1)
cells → organelles → organs → organ systems → tissues


(2) 
tissues → organs → organ systems → organelles → cells


(3) 
organelles → cells → tissues → organs → organ systems


(4) 
organs → organ systems → cells → tissues → organelles

3.
Which statement regarding the functioning of the cell membrane of all organisms is not correct?


(1) 
The cell membrane forms a boundary that separates the cytoplasm from the outside
 

environment.


(2) 
The cell membrane is capable of receiving and recognizing chemical signals.


(3) 
The cell membrane forms a barrier that keeps all harmful substances from entering the cell.


(4) 
The cell membrane controls the movement of molecules into and out of the cell.

4.
In a cell, information that controls the production of proteins must pass from the nucleus to the - 


(1) 
cell membrane. 








(3) 
mitochondria.


(2) 
chloroplasts. 









(4) 
ribosomes.
5.
Which statements best describe the relationship between chromosomes, genes, and nuclei?


(1) 
Chromosomes are found on genes. Genes are found in nuclei.


(2) 
Chromosomes are found in nuclei. Nuclei are found in genes.


(3) 
Genes are found on chromosomes. Chromosomes are found in nuclei.


(4) 
Genes are found in nuclei. Nuclei are found in chromosomes.

6.
The cells that make up the skin of an individual have some functions different from the cells that make
 
up the liver because -


(1) 
all cells have a common ancestor.


(2) 
different cells have different genetic material.


(3) 
environment and past history have no influence on cell function.


(4) 
different parts of genetic instructions are used in different types of cells.

7.
Which statement concerning simple sugars and amino acids is correct?


(1) 
They are both wastes resulting from protein synthesis.


(2) 
They are both building blocks of starch.


(3) 
They are both needed for the synthesis of larger molecules.


(4) 
They are both stored as fat molecules in the liver.

8.
While viewing a slide of rapidly moving sperm cells, a student concludes that these cells require


a large amount of energy to maintain their activity. The organelles that most directly provide this


energy are known as - 


(1) 
vacuoles. 









(3) 
chloroplasts.


(2) 
ribosomes. 









(4) 
mitochondria.

9.
Which formula represents an organic compound?


(1) 
Mg(OH)2  









(3) 
NaCl   



(2) 
C12H22O11  









(4) 
NH3 

10.
Which is the most important and abundant inorganic compound found in living things.


(1)
glucose 










(3) 
water 



(2) 
sodium chloride 








(4) 
oxygen

11.
The equation below represents a summary of a biological process.
carbon dioxide + water → glucose + water + oxygen


This process is completed in -


(1) 
mitochondria 








(3) 
cell membranes


(2) 
ribosomes 









(4) 
chloroplasts
12.
Which phrase best describes cellular respiration, a process that occurs continuously in the cells of


organisms?


(1) 
removal of oxygen from the cells of an organism


(2) 
conversion of light energy into the chemical bond energy of organic molecules


(3) 
transport of materials within cells and throughout the bodies of multicellular organisms


(4) 
changing of stored chemical energy in food molecules to a form usable by organisms

13.
Which statement describes all enzymes?


(1) 
They control the transport of materials.


(2) 
They provide energy for chemical reactions.


(3) 
They affect the rate of chemical reactions.


(4) 
They absorb oxygen from the environment

14.
A characteristic shared by all enzymes, hormones, and antibodies is that their function is determined 

by the - 


(1) 
shape of their molecules.






(3) 
DNA they contain.


(2)
inorganic molecules they contain.




(4) 
organelles present in their structure.

15.
A biochemical compound that readily combines with oxygen and distributes it throughout the human 

body is -


(1)
urea.










(3) 
water. 


(2) 
acetylcholine. 
  







(4)  
hemoglobin. 

TOPIC 2: HEREDITY AND GENETICS
11. ___________________  -
is the passing of genetic information from one
 


  





generation to the next through reproduction.

12. The hereditary information (          ) is organized in the form of genes located
       
on ____________________in the _______________ of each cell.

Organization of the Nucleus:

[smallest]  Nucleotide ( DNA ( Gene ( Chromosomes( Nucleus [biggest]
          [image: image2.jpg]



13. Differences between asexual and sexual reproduction:
	Asexual Reproduction
	Sexual Reproduction

	
	

	
	

	
	

	
	


14.  _______________ - organisms with identical genetic copies.
15. DNA is made of a __________, a _______________ and a __________
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16. Bases are A, T, G, C
___ PAIRS WITH ___



 








___ PAIRS WITH ___
Double Helix Structure of DNA
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17. How does DNA make a protein?

DNA is stuck inside the NUCLEUS, so it send mRNA to the RIBOSOME where the message is read and used to direct the tRNA’s to bring in the right AMINO ACIDS to the RIBOSOME to make a PROTEIN.
DNA ------------------------------> mRNA ------------------------------> protein  
Protein Synthesis:
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18.  ____________________ - any alteration or CHANGE in DNA 

     (a) ____________________ - when one base is put in the place of another
     (b) ____________________ - when one base(s) is left out
     (c) ____________________ - when one base is added.
     (d) ____________________ - when bases switch positions
19. An organism's environment (temperature) can affect the way some genes are 
expressed.


Example: Himalayan Rabbit   
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20.  ________________________________________ -
is a technology that
       humans use to alter the genetic instructions in organisms.

21.  ___________________________ - 
cutting DNA from one organism and

       










placing it into another. 

         Example: 
Insulin - putting the genes for insulin into bacteria so the 










bacteria can produce human insulin for diabetics
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22.  ________________________________________ - a process that produces
       domestic animals and new varieties of plants with traits that are desirable. 

23.  _______________
- is a group of closely related organisms that share
       certain characteristics and can produce new individuals via reproduction.

24. _______________ 
- uncontrolled cell division (MITOSIS).



      



- can result from certain genetic mutations
Topic 2: Review Questions

1.
The genetic code of a DNA molecule is determined by a specific sequence of -

(1)
ATP molecules. 








(3)
chemical bonds.

(2) 
sugar molecules. 








(4) 
molecular bases.
2.
What determines the kind of genes an organism possesses?

(1) 
type of amino acids in the cells of the organism

(2) 
sequence of the subunits A, T, C, and G in the DNA of the organism

(3) 
size of simple sugar molecules in the organs of the organism

(4) 
shape of the protein molecules in the organelles of the organism

3.
The instructions for the traits of an organism are coded in the arrangement of -

(1) 
glucose units in carbohydrate molecules.

(2) 
bases in DNA in the nucleus.

(3) 
fat molecules in the cell membrane.

(4) 
energy-rich bonds in starch molecules.

4.
A medical test indicates that a patient has a defective protein. 


This condition is most likely due to a change in the directions coded in the - 

(1) 
number of hydrogen atoms in starch molecules.

(2) 
sequence of inorganic molecules.

(3) 
number of carbon atoms in sugar molecules.

(4) 
sequence of subunits in DNA.

5.
Cloning an individual usually produces organisms that -

(1) 
contain dangerous mutations.

(2) 
contain identical genes.

(3) 
are identical in appearance and behavior.

(4) 
produce enzymes different from the parent.

6.
The great variety of possible gene combinations in a sexually reproducing species is due to the - 

(1) 
sorting of genes as a result of gene replication.

(2) 
pairing of genes as a result of mitosis.

(3) 
pairing of genes as a result of differentiation.

(4) 
sorting of genes as a result of meiosis.

7.
When DNA separates into two strands, the DNA would most likely be directly involved in -

(1) 
replication. 









(3)
differentiation.

(2) 
fertilization. 









(4) 
evolution.

8.
New inheritable characteristics would be least likely to result from -
(1) 
mutations which occur in muscle cells and skin cells.

(2) 
mutations which occur in male gametes.

(3) 
mutations which occur in female gametes.

(4) 
the sorting and recombination of existing genes during meiosis and fertilization.


9.
Which statement best describes human insulin that is produced by genetically engineered bacteria?

(1) 
This insulin will not function normally in humans because it is produced by bacteria.

(2) 
This insulin is produced as a result of human insulin being inserted into bacteria cells.

(3) 
This insulin is produced as a result of exposing bacteria cells to radiation, which produces

a mutation.

(4) 
This insulin may have fewer side effects than the insulin previously extracted from the pancreas 


of other animals.

10.
In a particular variety of corn, the kernels turn red when exposed to sunlight. In the absence of sunlight, the kernels remain yellow. Based on this information, it can be concluded that the color of these corn kernels is due to -

(1) 
a different type of DNA that is produced when sunlight is present.

(2) 
a different species of corn that is produced in sunlight.

(3) 
the effect of sunlight on the number of chromosomes inherited.

(4) 
the effect of environment on gene expression.

11.
Research applications of the basic principles of genetics have contributed greatly to the rapid
 
production of new varieties of plants and animals. Which activity is an example of such an application?
(1) 
testing new fertilizers on food crops

(2) 
selective breeding of plants and animals that exhibit high resistance to disease

(3) 
developing new irrigation methods to conserve water



(4) 
using natural predators to control insect pests

12.
Some mammals have genes for fur color that produce pigment only when the outside temperature is
 
above a certain level. This pigment production is an example of how the environment can -

(1) 
destroy certain genes.






(3) 
cause new mutations to occur.

(2) 
stop the process of evolution.




(4) 
influence the expression of certain genes.
13.
Which process is a common practice that has been used by farmers for hundreds of years to develop
 
new plant and animal varieties?



(1) 
cloning









(3)
genetic engineering

(2) 
cutting DNA and removing segments


(4) 
selective breeding for desirable traits
14.
A variation causes the production of an improved variety of apple. What is the best method to use to
 
obtain additional apple trees of this variety in the shortest period of time?

(1) 
selective breeding






(3) 
natural selection

(2) 
asexual reproduction






(4)
hormone therapy

15.
A sudden change in the DNA of a chromosome can usually be passed on to future generations if the
 
change occurs in a -

(1) 
skin cell. 









(3) 
sex cell.

(2)
liver cell. 









(4) 
brain cell.

16.
A single gene mutation results from -

(1) 
a change in a base sequence in DNA.



(3) 
recombination of traits.

(2) 
the failure of chromosomes to separate.



(4) 
blocked nerve messages.

17.
In Siamese cats, the fur on the ears, paws, tail, and face is usually black or brown, while the rest of the
 
body fur is almost white. If a Siamese cat is kept indoors where it is warm, it may grow fur that is

almost white on the ears, paws, tail, and face, while a Siamese cat that stays outside where it is cold, 

will grow fur that is dark on these areas. The best explanation for these changes in fur color is that -

(1) 
an environmental factor influences the expression of this inherited trait.



(2) 
the location of pigment-producing cells determines the DNA code of the genes.

(3) 
skin cells that produce pigments have a higher mutation rate than other cells.



(4) 
the gene for fur color is modified by interactions with the environment.

18.
From a single monkey, an animal breeder claims that he has successfully cloned two monkeys. He
 
displays the two monkeys, a male and a female, to the public. The claim of the breeder should be
 
rejected because the monkeys -

(1) 
are twins.








(3) 
have the same parents.

(2)
are of two different sexes.





(4)
developed from more than one sperm cell.

19.
The sequence of subunits in a protein is most directly dependent on the - 

(1) 
region in the cell where enzymes are produced.

(2) 
DNA in the chromosomes in a cell.

(3) 
type of cell in which starch is found.

(4)
kinds of materials in the cell membrane.

20.
Fruit flies with the curly-wing trait will develop straight wings if kept at a temperature of 16°C during
 
development and curly wings if kept at 25°C. The best explanation for this change in the shape of


wings is that the -

(1) 
genes for curly wings and genes for straight wings are found on different chromosomes.

(2) 
type of genes present in the fruit fly is dependent on environmental temperature.

(3) 
environment affects the expression of the genes for this trait.

(4) 
higher temperature produces a gene mutation.

21.
The production of certain human hormones by genetically engineered bacteria results from -

(1) 
inserting a specific group of amino acids into the bacteria.

(2) 
combining a portion of human DNA with bacterial DNA and inserting this into bacteria.

(3) 
crossing two different species of bacteria.

(4) 
deleting a specific amino acid from human DNA and inserting it into bacterial DNA.
22.
One way to produce large numbers of genetically identical offspring is by -

(1) 
cloning. 






(3) 
changing genes by agents such as radiation or chemicals.

(2) 
fertilization.





(4) 
inserting a DNA segment into a different DNA molecule.

23.
Although all the body cells in an animal contain the same hereditary information, they do not all look
 
and function the same way. The cause of this difference is that during differentiation -

(1) 
embryonic cells use different portions of their genetic information.

(2) 
the number of genes increases as embryonic cells move to new locations.

(3) 
embryonic cells delete portions of chromosomes.

(4) 
genes in embryonic body cells mutate rapidly.
24.
Many diabetics are now using insulin that was made by certain bacteria. The ability of these bacteria to
 
produce insulin was most likely the result of -

(1) 
deleting many DNA segments from bacterial DNA.

(2) 
genetic mapping of bacterial DNA to activate the gene for insulin production.

(3) 
inserting a portion of human DNA into the ring-shaped DNA of bacteria.

(4) 
using radiation to trigger mutations.

25.
When humans first domesticated dogs, there was relatively little diversity in the species. Today, there
 
are many variations such as the German shepherd and the dalmation. This increase in diversity is most 

closely associated with –


(1) 
cloning of selected body cells. 




(3) 
mitotic cell division.

(2) 
selective breeding.






(4) 
environmental influences on inherited traits.

26.
The nucleus is removed from a body cell of one organism and is placed in an egg cell that has had its

nucleus removed. This process, which results in the production of organisms that are genetically alike, 

is known as -

(1) 
cloning. 









(3) 
biological adaptation.

(2) 
fertilization.








(4) 
DNA production.

27.
Most cells in the body of a fruit fly contain eight chromosomes. 

How many of these chromosomes were contributed by each parent of the fruit fly?

(1)
2 










(3)
  8

(2) 
4 










(4) 
16

TOPIC 3. REPRODUCTION
25.  Differences between mitosis and meiosis
	Mitosis
	Meiosis

	 
	 

	 
	 

	 
	[image: image16.jpg]I inner membrane




 

	 
	 















___________________________

   (Exchange of genetic material)
26.  Sexual Reproduction = _______________ + _______________________.

27.  Gametes unite to form a _______________.
28.  If the gametes each have 23 chromosomes, then what does their zygote have? 
________
29.  Male Reproductive System
             
30.  Female Reproductive System
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31. _________________________- the process that transforms developing cells

      into specialized cells with different structures and functions.

[image: image22.jpg]DECOMPOSERS BREAK DOWN
MATERIALS AND RETURN
NUTRIENTS TO THE SOIL.




Differentiation involves the turning ___ or turning ____ of genes.
32.   Pregnant Female Reproductive Tract
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        1. __________________________

        2. __________________________

        3. __________________________

        4. __________________________

        5. __________________________

33. Reproductive Technology


(a) ______________________________: involves removing eggs from the 
      
female and sperm from the male, fertilizing them in a Petri dish and then



implanting the fertilized egg cell (zygote) back into the female (uterus).

(b) ______________________________: involves removing some of the
   
cells from the amniotic fluid surrounding the fetus and analyzing them.
(c)  ______________________________: involves arranging chromosomes in 
homologous (similar) pairs by size and shape to see if the fetus has any 
chromosomal disorders like Down Syndrome (Trisomy 21) 
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Is this a Karyotype of a Male of Female?  _______________
How do you know?  
______________________________________________


Topic 3: Review Questions
1.
Which phrases best identify characteristics of asexual reproduction?


(1) 
one parent, union of gametes, offspring similar to but not genetically identical to the parent


(2) 
one parent, no union of gametes, offspring genetically identical to parents


(3) 
two parents, union of gametes, offspring similar to but not genetically identical to parents


(4) 
two parents, no union of gametes, offspring genetically identical to parents

2.
Compared to human cells resulting from mitotic cell division, human cells resulting from meiotic cell 

division would have -

(1) 
twice as many chromosomes.





(3) 
the same number of chromosomes.

(2) 
one-half the number of chromosomes.



(4) 
one-quarter as many chromosomes.
3.
During meiosis, crossing-over (gene exchange between chromosomes) may occur. 


Crossing over usually results in - 


(1) 
overproduction of gametes.





(3) 
fertilization and development.

(2) 
the formation of identical offspring.




(4) 
variation within the species.
4.
Within which structure in the female body does the development of the fetus take place?


(1) 
ovary 










(3) 
testis




(2) 
uterus 










(4) 
pancreas

5.
Which process normally occurs at the placenta?


(1) 
Oxygen diffuses from fetal blood to maternal blood.


(2) 
Materials are exchanged between fetal and maternal blood.


(3) 
Maternal blood is converted into fetal blood.


(4) 
Digestive enzymes pass from maternal blood to fetal blood.

6.
The structure that makes nutrients most directly available to a human embryo is the -

(1) 
gamete. 










(3) 
stomach.




(2) 
ovary. 










(4) 
placenta.
7.
In animals, the normal development of an embryo is dependent on -

(1) 
fertilization of a mature egg by many sperm cells.

(2) 
production of new cells having twice the number of chromosomes as the zygote.

(3) 
production of body cells having half the number of chromosomes as the zygote.

(4) 
mitosis and the differentiation of cells after fertilization has occurred.
8.
The development of specialized tissues and organs in a multicellular organism directly results from -

(1) 
cloning.










(3) 
meiosis.



(2) 
differentiation. 








(4) 
evolution.
9.
During the last months of pregnancy, the brain of a human embryo undergoes an essential “growth 

spurt.” Which action by the mother would most likely pose the greatest threat to the normal
 
development of the nervous system of the embryo at this time?


(1) 
spraying pesticides in the garden


(2) 
taking prescribed vitamins on a daily basis


(3) 
maintaining a diet high in fiber and low in fat


(4) 
not exercising

10.
An obstruction in the vas deferens would directly interfere with the -

(1) 
transfer of sperm to a female.




(3) 
production of sperm.

(2) 
production of urine.






(4) 
transfer of urine to the external environment.
11.
The characteristics of a developing fetus are most influenced by -

(1) 
gene combinations and their expression in the embryo.

(2) 
hormone production by the father.

(3) 
circulating levels of white blood cells in the placenta.

(4) 
milk production in the mother.
12.
In sexually reproducing species, the number of chromosomes in each body cell remains the same


from one generation to the next as a direct result of -

(1) 
meiosis and fertilization.





(3)
mitosis and mutation.

(2) 
differentiation and aging.





(4) 
homeostasis and dynamic equilibrium.
13.
The reproductive system of the human male produces gametes and -

(1) 
transfers gametes to the female for internal fertilization.

(2)
produces enzymes that prevent fertilization.

(3) 
releases hormones involved in external fertilization.

(4) 
provides an area for fertilization.
14.
Human egg cells are most similar to human sperm cells in their -

(1) 
degree of motility and locomotion



(3) 
amount of stored food.

(2) 
chromosome number.






(4) 
shape and size.
15.
Certain bacteria produce a chemical that makes them resistant to penicillin. Since these bacteria
 
reproduce asexually, they usually produce offspring that -

(1) 
can be destroyed by penicillin.




(3) 
mutate into another species.

(2) 
are genetically different from their parents.

(4) 
survive exposure to penicillin.
 16.
Which statement does not correctly describe an adaptation of the human female reproductive system?


(1) 
It produces gametes in ovaries.


(2) 
It provides for external fertilization of an egg.


(3)
It provides for internal development of the embryo.


(4)
It removes excretions produced by the fetus.
17.
Meiosis and fertilization are important processes because they result in -

(1) 
many body cells. 








(3) 
genetic variation.

(2) 
immune responses. 







(4) 
natural selection.
18.
Testes are adapted to produce - 


(1) 
body cells involved in embryo formation.

(2) 
immature gametes that undergo mitosis.

(3) 
sperm cells that may be involved in fertilization.

(4) 
gametes with large food supplies that nourish a developing embryo.
19.
A human zygote is produced from gametes that are usually identical in -


(1) 
the expression of encoded information. 



(3) 
chromosome number.

(2) 
the number of altered genes present.



(4) 
cell size.
20.
After a series of cell divisions, an embryo develops different types of body cells such as muscle cells,
 
nerve cells, and blood cells. This development occurs because -

(1) 
the genetic code changes as the cells divide.

(2) 
different segments of the genetic instructions are used to produce different types of cells.

(3) 
different genetic instructions are synthesized to meet the needs of new types of cells.

(4) 
some parts of the genetic materials are lost as a result of fertilization.
21.
Heavy cigarette smoking and the use of alcohol while pregnant usually increase the likelihood of - 

(1) 
the birth of twins.







(3) 
the birth of a male baby.


(2) 
a baby being born with a viral infection.


(4) 
a baby being born with medical problems.
22.
In humans, the fusion of the nuclei of two functional gametes results in the formation of a - 

(1) 
monoploid cell. 








(3)
zygote. 


(2) 
blastocysts.  









(4)
polyploid cell.
23.
In humans, what is the ratio of the number of gametes produced from one male primary sex cell to 


the number of gametes produced from one female primary sex cell?


(1)

1:3










(3)

1:4





(2)

3:1










(4)

4:1
24.
As a fertilized frog egg develops into an embryo, it undergoes - 

(1)
one meiotic cell division, only. 




(3)
many meiotic cell divisions. 

(2)
one mitotic cell division, only. 





(4)
many mitotic cell divisions.  

25.
The number of autosomes and type of sex chromosome normally present in a human egg cell is -

(1)
22 + X.










(3)
22 + Y.




(2)
44 + X.










(4)
44 + Y.
TOPIC 4.  EVOLUTION  - 
the process by which a  _______________ 



         






of organisms _____________ over time.
simple, single-celled  ------>  complex-single-celled  ----->  complex, multicellular

34. Charles Darwin - developed the Theory of __________________________.

 
















(nature chooses)
35. Natural Selection  - the _________________ _____________ those 







   individuals who are best fit to in THAT survive.
   
(a)  ____________________ - more offspring are produced than can survive

(b)  ____________________ - the fight for limited resources.
    
(c)  ____________________ - differences among organisms in a species.
 

- 
Due to _________________  and __________________,  sexually



reproducing organisms have __________  variation than asexually



reproducing organisms.
36.  _______________________ - any trait that helps an organism survive.
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Why is Hal’s birthmark a bad thing in 
THAT environment?
___________________________________                                    
___________________________________                                    
___________________________________                                    
___________________________________                                    
___________________________________                                    
___________________________________                                    


Bummer of a birthmark Hal.

37.  ____________________
- the disappearance of an entire species.


Extinction may result from the failure of a species to adapt to a changing environment 

or an environment changing too fast for the species to adapt to.
Topic 4: Review Questions

1.
The first life-forms to appear on Earth were
most likely -


(1) 
complex single-celled organisms.




(3) 
complex multicellular organisms.


(2) 
simple single-celled organisms.




(4) 
simple multicellular organisms.

2.
According to Darwin’s Theory of Natural Selection, why are some individuals more likely than others
 
to survive and reproduce?


(1) 
Some individuals pass on to their offspring new characteristics they have acquired during their

 

lifetimes.


(2) 
Some individuals are better adapted to exist in their environment than others are.


(3) 
Some individuals do not pass on to their offspring new characteristics they have acquired during

 

their lifetimes.


(4) 
Some individuals tend to produce fewer offspring than others in the same environment.

3.
In order for new species to develop, there must be a change in the –


(1) 
temperature of the environment.




(3) 
genetic makeup of a population.

(2) 
migration patterns within a population.



(4) 
rate of succession in the environment.

4.
During meiosis, crossing-over (DNA/gene exchange between chromosomes) may occur. 


Crossing over usually results in – 


(1) 
overproduction of gametes. 





(3) 
the formation of identical offspring.

(2) 
fertilization and development.





(4) 
variation within the species.
5.
Which statement is best supported by fossil records?


(1) 
Many organisms that lived in the past are now extinct.


(2) 
Species occupying the same habitat have identical environmental needs.


(3) 
The struggle for existence between organisms results in changes in populations.


(4) 
Structures such as leg bones and wing bones can originate from the same type of tissue.

6.
Which population of organisms would be in greatest danger of becoming extinct?


(1) 
A population of organisms having few variations living in a stable environment.


(2) 
A population of organisms having few variations living in an unstable environment.


(3) 
A population of organisms having many variations living in a stable environment.


(4) 
A population of organisms having many variations living in an unstable environment.

7.
Which species is most likely to survive changing environmental conditions?


(1) 
a species that has few variations


(2) 
a species that reproduces sexually


(3) 
a species that competes with similar species


(4) 
a species that has a limited life span

8.
Which statement represents the major concept of the biological theory of evolution?


(1) 
A new species always moves into a habitat when another species becomes extinct.


(2) 
Every period of time in Earth’s history has its own group of organisms.


(3) 
Present organisms on Earth developed from earlier, distinctly different organisms.


(4) 
Every location on Earth’s surface has its own unique group of organisms.

9.
Which situation would most likely result in the highest rate of natural selection?


(1) 
reproduction of organisms by an asexual method in an unchanging environment


(2) 
reproduction of a species having a very low mutation rate in a changing environment


(3) 
reproduction of organisms in an unchanging environment with little competition and few


predators


(4) 
reproduction of organisms exhibiting genetic differences due to mutations and genetic



recombinations in a changing environment

10.
If mitotic cell division is the only way a particular species of single-celled organism can reproduce, it
 
is most likely that -


(1) 
mutations can not occur in this species.


(2) 
the rate of evolution in this species is slower than in one that reproduces sexually.


(3) 
the number of organisms of this species in an area will remain constant.


(4) 
this species belongs to the animal kingdom.

11.
When a particular white moth lands on a white birch tree, its color has a high adaptive value. If the

birch trees become covered with black soot, the white color of this particular moth in this environment 

would most likely -


(1) 
retain its adaptive value.






(3) 
increase in adaptive value.


(2) 
change to a more adaptive black color.



(4) 
decrease in adaptive value.
12.
A gene that codes for resistance to glyphosate, a biodegradable weed killer, has been inserted into

 
certain plants. As a result, these plants will be more likely to - 


(1) 
produce chemicals that kill weeds growing near them.


(2) 
die when exposed to glyphosate.


(3) 
convert glyphosate into fertilizer.


(4) 
survive when glyphosate is applied to them.

13.
Two nucleotide sequences found in two different species are almost exactly the same. 

This suggests that these species - 


(1) 
are evolving into the same species. 




(3) 
contain identical DNA. 

(2) 
may have similar evolutionary histories. 


(4) 
have the same number of mutations. 

14.
The biochemical analysis of different chlorophyll pigments in plants using paper chromatography


would be most useful in determining – 


(1)
how plants reproduce asexually. 

(2)
how plants pass favorable traits to their offspring. 

(3)
why some plants produce hemoglobin. 

(4)
which plants might have a common ancestor. 

TOPIC 5. HOMEOSTASIS & HUMAN PHYSIOLOGY
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39.  The Body Systems
	System
	Function
	Organs
	Malfunction(s)

	Digestive


	To breakdown food (nutrients) and put them in the blood stream.
	Mouth - Esophagus –Stomach - Small Intestine - Large Intestine - Rectum - Anus
	_________ - a hole in the lining of the stomach.

	Circulatory


	Carry food and oxygen TO cells and wastes (CO2) from cells.
	Heart - Arteries - Veins - Capillaries
	_________________
- when the blood supply to the heart is blocked.

	Respiratory


	Gas Exchange: Bring oxygen into the body and remove carbon dioxide from it.
	Nose/Mouth - Trachea (windpipe) - Bronchi - Lungs (Alveoli) - Diaphragm
	__________________
- blockage of the alveoli (air sacs) in the lungs.

	Excretory


	Removal of wastes from the blood and then from the body.

	Kidneys - Ureter - Bladder - Urethra –Skin - Lungs
	__________________
- blockage of one part of the excretory system (painful).

	Immune

	Protect the body from pathogens (disease-causing microorganisms).
	Skin - Lymph Nodes - Thymus - Bone Marrow
	__________________
__________________

- weakening of the immune system due to the HIV virus.

	Endocrine


	Helps to regulate body functions.
	Pituitary Gland - Ovaries - Testies - Pancreas
	__________________
- when the body cannot regulate the amount of glucose in the blood.

	Nervous
	Controls the functioning of the rest of the body.
	Brain - Spinal Cord - Sense Organs
	____________ - when the blood supply to the brain is blocked.



40. ______________________
- 
“Chemical Messengers” produced by the

       








   
endocrine glands.

41. ______________________ 
- 
chemicals produced by nerve cells that allow
 










for communication between 2 nerve cells.
             Diagram of a Neuron
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            Diagram of a Synapse
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42.
_________________ - protein molecules found on the outer surfaces of cells
 
that recognizes _______________, _______________________________,

     
____________________ or disease-causing microorganisms called 
____________________.
43.
____________________ - specifically shaped proteins produced by immune 

        







cells (             ) to help fight diseases.

44.
____________________ - site of cellular ___________________ and uses
 








oxygen to break down food molecules (glucose) to
 








release energy or _______.
45.
_______________________ - involves the movement of materials inside the
   
cell as well as the movement between parts of a multicellular organism.

46. ____________________ - the removal of wastes produced by the cells.
47.
Failure to maintain homeostasis can result in ____________ or __________.
48.
 Photosynthesis - stores energy in the chemical bonds of ______________.
49.
____________________ - site of photosynthesis is plant cells. 

50.
_____________ - major site of photosynthesis in a plant.

51.
__________________ - tiny openings in the leaf where _______ enters.
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52.
 _______________ help maintain ____________________ by controlling

   
the gases that enter (carbon dioxide) and exit  (oxygen/water vapor) the leaf.

53.
 Respiration- releases the energy or _____ stored in the sugar ___________.
54.
 ____________________ - the site of _________________ respiration in


  
  





MOST organisms.
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55.
_______________ - special proteins that affect the rate of chemical reactions.

56.
___________________ - the molecule the enzyme reacts with.

57.
___________ _________ - area ON THE ENZYME where the substrate fits.
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A = ____________________


B = ____________________


C = ____________________


D = ____________________


E = ____________________

58.
Enzyme reaction rates are affected by each of the following:


(a)  ____________________ - each enzyme works best at a specific temp.









(Increase Kinetic Energy = more collision between the molecules)
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(b)  _______ - each enzyme works best at a specific pH
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59.
Most often enzymes are named by adding a suffix ________ to the root

      word of the substrate. 

       

 

For example:
__________________ breaks down sucrose.









__________________ breaks down proteins.










_______________________ synthesizes ATP.

60. _______________ _____________________ - steady state or balance.

Another way of saying HOMEOSTASIS.
61.
___________________________   - a change prompts an increase response.


Example - As you punch me…I punch you harder.

  
(Both increase OR both decrease.)
62. ____________________________ 
- a change prompts a decrease response.
 



(more common)





Example- As the temperature in your house goes up, the thermostat

turns the heater off; as the temperature goes down, the thermostat turns the heater on.  (As one goes up the other goes down.)
63.
 When glucose levels are above normal the pancreas secretes ____________.

    
This hormone prompts glucose to move from the blood into body cells,
     
 resulting in a ____________ glucose level in the ____________. 
64.
 Another hormone secreted by the pancreas called ______________works in 

the opposite way. When the glucose level in the blood is too low, this 



hormone prompts the release of glucose stored in the ____________. 
65.
The _______________ system is the body's primary defense against disease-
    
causing microorganisms.
66.
These disease-causing microorganisms are called ___________________. 
Diseases and Disorders:
Be familiar with different diseases and disorders, what causes them, and how they may affect the body. Don’t fret about memorizing all of them. Typically the exam asks you to name a disease and how it disrupts homeostasis. 
The most important diseases and disorders for you to know are:
67.
Acquired ImmunoDeficiency Syndrome = ____________
(a) Caused by the ______ virus (a pathogen)


(b) HIV stands for __________________________________________


(c)
Weakens human immune system, leaving body vulnerable to other 




diseases.


(d)
Spread through bodily fluids, usually sexual contact, intravenous (IV) 



drug use (sharing needles), or blood transfusions. 


(e)
Can’t be cured yet, but spread may be prevented by sexual abstinence, 


“safe” sex (using condoms), not sharing needles, or testing blood
 


before using it for a transfusion.
68.
Cancer



(a)
Caused when a cell reproduces (divides) at an uncontrolled rate,
 


forming a _____________.


(b)
Cancer cells do not specialize and take resources from healthy tissue.


(c)
May be caused by radiation, chemicals (such as asbestos or cigarette 



smoke), and viruses.


(d)
Treatments include surgery, radiation therapy, and chemotherapy.
69.
Diabetes



(a)
Affects body’s ability to control blood sugar or _______________.


(b)
Some diabetics may be treated using injections of _______________ 



made by genetically engineered bacteria.
70.
Allergies



(a)
Occur when immune system reacts to a ________________ substance 


(pollen) the same way it would a harmful one (such as a cold virus). 


(b)
Asthma is a form of allergy caused by a reaction to dust particles in the 


air that causes the ______________ to ____________________.
Topic 5: Review Questions

1.
What happens to certain nutrient molecules after they pass into muscle cells?

(1) 
They are replicated in the nucleus.

(2) 
They are acted on by enzymes and release the energy they contain.

(3) 
They are changed into tissues and organs in the cytoplasm.

(4) 
They enter chloroplasts, where they can absorb light energy.

2.
The use of a vaccine to stimulate the immune system to act against a specific pathogen is valuable in maintaining homeostasis because - 
(1) 
once the body produces chemicals to combat a virus, it can more easily make antibiotics.
(2) 
the body can digest the weakened microbes and use them as food.
(3) 
the body will be able to fight invasions by the same type of microbe in the future.
(4) 
the more the immune system is challenged, the better it performs.
3.
The pancreas produces one hormone that lowers blood sugar level and another that increases blood 


sugar level. The interaction of these two hormones most directly helps humans to -
(1) 
maintain a balanced internal environment.


(2) 
digest needed substances for other body organs.
(3) 
dispose of wastes formed in other body organs.
(4) 
increase the rate of cellular communication

4.
The most immediate response to a high level of blood sugar in a human is an increase in the - 
(1) 
muscle activity in the arms.





(3) 
blood flow to the digestive tract.
(2) 
activity of all cell organelles.





(4) 
release of insulin.
5.
What usually results when an organism fails to maintain homeostasis?

(1) 
Growth rates within organs become equal.

(2) 
The organism becomes ill or may die.

(3) 
A constant sugar supply for the cells is produced.

(4) 
The water balance in the tissues of the organism stabilizes.

6.
When a person does strenuous exercise, small blood vessels (capillaries) near the surface of the skin
 
increase in diameter. This change allows the body to be cooled. These statements best illustrate - 
(1) 
synthesis. 









(3) 
excretion.
(2) 
homeostasis.









(4) 
locomotion.
7.
Microbes that enter the body, causing disease, are known as - 
(1) 
pathogens. 









(3) 
enzymes.
(2) 
antibodies. 









(4) 
hosts.
8.
When a certain plant is without water for an extended period of time, guard cells close openings in the
 
leaves of the plant. This activity conserves water and illustrates - 
(1) 
cellular communication involving the action of nerve cells and receptor sites.
(2) 
an increase in rate of growth due to a low concentration of water.
(3) 
maintenance of a dynamic equilibrium through detection and response to stimuli.
(4) 
a response to one biotic factor in the environment.
9.
Communication between cells is affected if there is decreased ability to produce - 
(1) 
digestive enzymes and gametes.



(3) 
antibodies and chloroplasts.
(2) 
hormones and nerve impulses.




(4) 
antibiotics and guard cells.
10.
Which condition would most likely result in a human body being unable to defend itself against
 
pathogens and cancerous cells?

(1) 
a genetic tendency toward a disorder such as diabetes

(2) 
a parasitic infestation of ringworm on the body

(3) 
the production of antibodies in response to an infection in the body

(4) 
the presence in the body of the virus that causes AIDS

11.
People with AIDS are unable to fight multiple infections because the HIV virus - 
(1) 
weakens their immune systems.



(3) 
produces antibodies in their blood.
(2) 
attacks muscle tissue.






(4) 
kills pathogens.
12.
The shape of a protein molecule is influenced by -
(1) 
whether it is organic or inorganic.



(3) 
the sequence of amino acids in it.
(2) 
the number of genes found in the nucleus.

(4) 
the number of chromosomes in the cell.
13.
A characteristic of hormones and enzymes that allows them to work effectively with other organic
 
molecules is their -
(1) 
specific shape.







(3) 
concentration of carbon and hydrogen atoms.
(2) 
small size.








(4) 
high-energy bonds.
14.
Which statement does not identify a characteristic of antibodies?

(1)
They are produced by the body in response to the presence of foreign substances.

(2) 
They may be produced in response to an antigen.

(3) 
They are nonspecific, acting against any foreign substance in the body.

(4) 
They may be produced by white blood cells.

15.
An increase in the level of insulin in the blood would most directly result in -
(1) 
a decrease in the amount of glucose in the blood.
(2) 
a decrease in the amount of protein in the blood.
(3) 
an increase in the amount of fat in cells.
(4) 
an increase in the amount of carbon dioxide in cells.
16.
Luciferin is a molecule that, when broken down in fireflies, produces heat and light. 
The rate at which luciferin is broken down in cells is controlled by -
(1) 
a carbohydrate.









(3) 
an enzyme.
(2) 
a simple sugar. 









(4) 
a complex fat.
TOPIC 6. ECOLOGY
71. 
_____________ factors = plants and animals.

72. 
_____________ factors = sunlight, temperature, air and water.

73. 
____________ 
- A species’ role in the environment.



 




- it’s _______ and what it _______
74.
_____________________ - all the organisms of a species in the same area.

75. 
_____________________ - all the different populations in an area.

76. 
________________ - all of earth's ecosystems 

77. 
_________________ is the struggle for resources among organisms.

78.
__________________________
- 
factors in the environment that limit the
           







size of populations.













Examples: food, water, light, shelter
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79.  __________________________________ 

- The number or organisms of any one
       
  species that an ecosystem can support.

80.
____________________ kill and eat other organisms called ____________

 
which are killed for food.

81.
Autotrophs – also called _________________ because they can make their

 
food by the process of _________________________.
82.
Heterotrophs  -
also called ____________________ because they cannot

 






make their food and must get it from “other” 









sources.
83.
Herbivores  - 
also called ___________ _________________ because they

 






feed directly on plants or producers.
84.
Carnivores  - 
feed directly on the ________ of other animals. 

85.
Omnivores  -
can eat _____ kinds of plants and animals.
86.
Decomposers - breakdown the waste products of living organisms along

 





with the remains of dead organisms _________________







vital nutrients to the soil for plants to use. 
Examples: Fungi (mushrooms), earthworms and bacteria
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87.
Scavengers
-
eat _________ organisms that they did ____ kill themselves.

88.
Parasites
-
live off of another organism called a _________. 

-
the parasite benefits and the host is harmed.

89.
The ________ is the ULTIMATE SOURCE OF ENERGY for Earth.

90.
On an energy pyramid, most amount of energy is located at the

______________________________________________________________  
91.
On the energy pyramid, each level above gets smaller.  Where does the

 
energy go? 






___________________________________________________

92.
Energy _____________ be recycled in an ecosystem but nutrients can!
93.
The diagram below represents a _________ ____________.
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94.
The diagram below represents a _________ _________.
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95. _______________________ is a measurement of the degree to which 



species vary within an ecosystem.

96.
As biodiversity increases, the _______________ of an ecosystem increases.

97.
Construct a food chain based upon the food/energy pyramid below.
[image: image38.emf]
________________________________________________________

98.
The diagram below depicts the _______________ _____________________


of a forest.
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99.
The diagram below depicts the _______________ ___________________


of a pond. What is the correct sequence of these stages?
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100.
Planet Earth is a _____________ system is
 

regards to water and nutrients (matter).
[image: image42.emf]
101.
Material Cycles involve the elements ___________ and ______________



and the processes of __________________ and _____________________
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102.
The _______________ Cycle involves the _______________ of N2


between the atmosphere and living things. 
103.
The Nitrogen Cycle is dependent on the role of ____________________.

  (earthworms / fungi / bacteria)

[image: image44.emf]
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104.
Renewable Resources - resources that can _________________ 


themselves if NOT abused.










  Examples: 
(1) trees (wood, lumber and paper)







(2) water






(3) solar energy…in our lifetime






(4) wind

[image: image46.emf]105.
Nonrenewable Resources - resources that take a long time to replace.



  Examples: 
(1) coal







(2) oil






 
(3) natural gas

106.
Three ways you can preserve our resources:


(1) ______________ - 
cut down on the amount used.




  Examples: 
smaller packaging, car pooling, walking, riding a bike,







take mass transit (bus or subway)



(2) ______________ - 
use it for another application




  Examples: 
bring your own bags to the grocery store, bring your own

 






water from home in a BPA-free waterbottle, buy a live
 






Christmas Tree and replant it in the Spring.


(3) ______________ - 
use it to make the same or another product again




  Examples: 
Patagonia using recycled plastic to make fleeces, using
 






old tires to make playground flooring

107.
Pollution is the harmful _____________________ of the air, water, or soil.

108.
Certain human activities that have contributed to the loss of biodiversity 


include:



(1) ____________________________ - the removal of a species (plant or
 


animal) from their natural habitat.

 


Examples: using exotic animals as pets, killing elephants for the ivory



 
in the tusks, killing sharks for their fins, deforestation for lumber


(2) ____________________________ - the process in which a natural

  


habitat is rendered unable to support the species present.



Examples: deforestation of the tropical rain forest, ocean pollution
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(3) _____________________________ - the
 


introduction of a non-native species to a 



new habitat. 



Examples: Zebra Mussels, Gypsy Moth, 




Snakehead Fish, Purple Loosestrife
109.
The negative impacts of industrialization and technology include:


 (1) Pollution



 Example: PCB contamination of the Hudson River



(2) Acid Rain - the burning of fossil fuels releases sulfur dioxide (SO2) 



and nitrogen oxides (NO2) into the atmosphere where they react with 



water to form mild solutions of sulfuric and nitric acid.
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  Example:  
Acid rain almost destroyed the pine forests of the







Adirondack mountains.



(3) Global Warming - an increase in the earth’s temperature resulting
 


from an increase in greenhouse gases (CO2 and CH4) caused by the



 burning of fossil fuels (coal/oil/gasoline) and biofuels (ethanol).
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(4)
Ozone Depletion - destruction of



the ozone layer due to the air



pollution caused by aerosol sprays 


releasing
ChloroFlouroCarbons or 


CFC’s



  - 
Ozone protects like on Earth

 



from the harmful UV rays of the 



Sun.



   - 
The decrease in ozone may be

 



responsible for the increase in skin cancer.

Ozone Depletion is NOT Global Warming!
Topic 6: Review Questions

1.
One biotic factor that limits the carrying capacity of any habitat is the -


(1) 
availability of water.







(3) 
level of atmospheric oxygen.

(2) 
activity of decomposers.






(4) 
amount of soil erosion.
2.
A greater stability of the biosphere would most likely result from -


(1) 
decreased finite resources.






(3)
increased deforestation.



(2) 
increased biodiversity.






(4) 
decreased consumer populations.
3.
Decomposers are important in the environment because they -

(1) 
convert large molecules into simpler molecules that can then be recycled.
.

(2) 
release heat from large molecules so that the heat can be recycled through the ecosystem.

(3) 
can take in carbon dioxide and convert it into oxygen.



(4) 
convert molecules of dead organisms into permanent biotic parts of an ecosystem.
4.
In a certain ecosystem, rattlesnakes are predators of prairie dogs. If the prairie dog population started to 
increase, how would the ecosystem most likely regain stability?



(1) 
The rattlesnake population would start to decrease.



(2) 
The rattlesnake population would start to increase.


(3) 
The prairie dog population would increase rapidly.



(4) 
The prairie dog population would begin to prey on the rattlesnakes.

5.
Which ecological term includes the other three?


(1) 
ecosystem 










(3) 
population


(2) 
community 










(4) 
species

6.
Organisms that have the ability to use an atmospheric gas to produce an organic nutrient are called -

(1) 
herbivores.










(3) 
decomposers.

(2) 
carnivores.










(4) 
autotrophs.
7.
Vultures, which are classified as scavengers, are an important part of an ecosystem because they -

(1) 
hunt herbivores, limiting their populations in an ecosystem.

(2) 
feed on dead animals, which aids in the recycling of environmental materials.

(3) 
cause the decay of dead organisms, which releases usable energy to herbivores and carnivores.

(4) 
are the first level in food webs and make energy available to all the other organisms in the web.
8.
What is the ultimate source of energy for any ecosystem?

(1) 
ATP











(3) 
starch




(2) 
glucose











(4) 
the sun
9.
In an ecosystem, which component is not recycled?

(1) 
water 











(3) 
oxygen

(2) 
energy 











(4) 
carbon

10.
Which statement best describes what happens to energy and molecules in a stable ecosystem?

(1) 
Both energy and molecules are recycled in an ecosystem.

(2) 
Neither energy nor molecules are recycled in an ecosystem.

(3) 
Energy is recycled and molecules are continuously added to the ecosystem.

(4) 
Energy is continuously added to the ecosystem and molecules are recycled.

11.
One arctic food chain consists of polar bears, fish, seaweed, and seals. 

Which sequence demonstrates the correct flow of energy between these organisms?



(1) 
seals → seaweed → fish → polar bears

(2) 
fish → seaweed → polar bears → seals

(3) 
seaweed → fish → seals → polar bears

(4) 
polar bears → fish → seals → seaweed

12.
What will most likely result after a fire or other natural disaster damages an ecosystem?

(1) 
The area will remain uninhabited for an indefinite number of centuries.

(2) 
A stable ecosystem will be reestablished after one year.

(3) 
An ecosystem similar to the original one will eventually be reestablished if the climate is stable.

(4) 
The stable ecosystem that becomes reestablished in the area will be different from the original.

13.
Which statement illustrates a biotic resource interacting with an abiotic resource?

(1) 
A rock moves during an earthquake.

(2) 
A sea turtle transports a pilot fish to food.

(3) 
A plant absorbs sunlight, which is used for photosynthesis.

(4) 
A wind causes waves to form on a lake.

14.
For a natural ecosystem to be self-sustaining, many essential chemical elements must be -

(1) 
converted to energy.

(2) 
changed into fossil fuels such as oil and coal.

(3) 
permanently removed from the environment.

(4) 
cycled between organisms and the environment.
15.
Human impact on the environment is often more dramatic than the impact of most other living things
 
because humans have a greater -

(1) 
need for water.








(3) 
need for food.

(2) 
ability to adapt to change.






(4) 
ability to alter the environment.
16.
Which factor is often responsible for the other three?

(1) 
increase in levels of toxins in both water and air

(2) 
increase in human population

(3) 
increased poverty and malnutrition

(4) 
increased depletion of finite resources

17.
Which factor is a major cause of global warming?

(1) 
increased burning of fossil fuels



(3) 
increased number of green plants

(2) 
decreased mineral availability




(4) 
decreased carbon dioxide in the atmosphere

18.
Which situation has had the most negative effect on the ecosystems of Earth?

(1) 
use of air pollution controls

(2) 
use of natural predators to control insect pests

(3) 
recycling glass, plastic, and metals

(4) 
increasing human population
19.
Communities have attempted to control the size of mosquito populations to prevent the spread of 


certain diseases such as malaria and encephalitis.  Which control method is most likely to cause the least 
ecological damage?

(1) 
draining the swamps where mosquitoes breed

(2) 
spraying swamps with chemical pesticides to kill mosquitoes

(3) 
spraying oil over swamps to suffocate mosquito larvae

(4) 
increasing populations of native fish that feed on mosquito larvae in the swamps

20.
By causing atmospheric changes through activities such as polluting, humans have - 

(1) 
caused the destruction of habitats.



(3) 
affected global stability in a positive way.

(2) 
established equilibrium in ecosystems.


(4) 
replaced nonrenewable resources.
21.
Which practice would most likely deplete a nonrenewable natural resource?

(1) 
harvesting trees on a tree farm

(2) 
burning coal to generate electricity in a power plant

(3) 
restricting water usage during a period of water shortage

(4) 
building a dam and a power plant to use water to generate electricity
22.
Changes in the chemical composition of the atmosphere that may produce acid rain are most closely
 
associated with -

(1) 
insects that excrete acids.





(3) 
runoff from acidic soils.

(2)
industrial smoke stack emissions.



(4) 
flocks of migrating birds.
23.
Some homeowners mow their lawns during the summer, collect the grass clippings and dispose of 


them in a landfill. Instead of taking the clippings to a landfill, a more ecologically sound procedure 

would be to -

(1) 
leave the clippings to decompose in the lawn to form materials that enrich the soil.



(2) 
spray the clippings in the lawn with imported microbes that use them for food.

(3) 
burn the clippings and add the ashes to the soil.

(4) 
throw the clippings into a stream or river to provide extra food for organisms living there.
24.
Deforestation will most directly result in an immediate increase in -


(1) 
atmospheric carbon dioxide.




(3) 
atmospheric ozone.

(2) 
wildlife populations.






(4) 
renewable resources.
25.
Which human activity would be least likely to disrupt the stability of an ecosystem?

(1) 
disposing of wastes in the ocean



(3) 
using fossil fuels

(2)
 increasing the human population



(4) 
recycling bottles and cans
26.
Methods used to reduce sulfur dioxide emissions from smokestacks are an attempt by humans to -

(1) 
lessen the amount of insecticides in the environment.

(2) 
eliminate diversity in wildlife.

(3) 
lessen the environmental impact of acid rain.

(4) 
use non-chemical controls on pest species.
27.
One way to help provide suitable environments for future generations is to urge individuals to -

(1) 
apply ecological principles when making decisions that will have an environmental impact.

(2) 
control all aspects of natural environments.

(3) 
agree that population controls have no impact on environmental matters.

(4) 
work toward increasing global warming.
28.
The tall wetland plant, purple loosestrife, was brought from Europe to the United States in the early
 
1800s as a garden plant. The plant’s growth is now so widespread across the United States that it is
 
crowding out a number of native plants.  This situation is an example of -

(1) 
the results of the use of pesticides.

(2)
the recycling of nutrients.

(3) 
the flow of energy present in all ecosystems.

(4) 
an unintended effect of adding a species to an ecosystem.
29.
Dumping raw sewage into a river will lead to a reduction in dissolved oxygen in the water. 

This reduction will most likely cause - 

(1) 
an increase in all fish populations.


(3) 
a decrease in most aquatic animal populations.

(2) 
an increase in depth of the water.


(4) 
a decrease in water temperature.
30.
Imported animal species often disrupt an ecosystem because in their new environment, they will most


likely - 

(1) 
eliminate the genetic variation of the autotrophs.

(2) 
increase the number of mutations in the herbivores.

(3) 
have no natural enemies.



(4) 
be unable to produce offspring.
31.
A major reason that humans have negatively affected the environment in the past is that humans have -

(1) 
frequently lacked an understanding of how their activities affect the environment.

(2) 
passed laws to protect certain wetlands.

(3) 
attempted to control their population growth.

(4) 
discontinued the use of certain chemicals used to control insects.
32.
Which method of controlling populations of mosquitoes most likely involves the least risk of causing


damage to the environment?

(1) 
draining swamps where mosquitoes deposit eggs.

(2) 
spraying adult mosquitoes with pesticides from airplanes.

(3) 
releasing more predators of mosquitoes native to mosquito habitats.

(4) 
spraying oil on wet areas where mosquitoes breed.
33.
A new type of fuel gives off excessive amounts of smoke. Before this type of fuel is widely used, an
 
ecologist would most likely want to know -

(1) 
what effect the smoke will have on the environment.

(2) 
how much it will cost to produce the fuel.

(3) 
how long it will take to produce the fuel.

(4) 
if the fuel will be widely accepted by consumers.
34.
Car exhaust has been blamed for increasing the amount of carbon dioxide in the air. 

Some scientists believe this additional carbon dioxide in the air may cause - 

(1) 
global warming/climate change.




(3) 
increased biodiversity.

(2) 
habitat preservation.







(4) 
ozone destruction.
35.
In most states, automobiles must be inspected every year to make sure that the exhaust fumes they emit
 
do not contain high levels of pollutants such as carbon monoxide. This process is a way humans 


attempt to - 


(1) 
control the water cycle.






(3) 
recycle nutrients.

(2) 
control energy flow.







(4) 
maintain the quality of the atmosphere.
36.
A new automobile manufacturing plant is opening in a certain town. It will have some negative
 
environmental impacts. This is a trade-off that the town officials had to consider carefully before 


giving final approval. They most likely gave their approval because the negative impacts would be 

offset by the -

(1) 
release of pollutants into the environment.

(2) 
creation of new employment opportunities.

(3) 
decrease of property values in the area around the plant.

(4) 
increase of automobile traffic in the area around the plant.
37.
Deforestation would most immediately result in -

(1) 
the disappearance of native species.




(3) 
industrialization of an area.

(2) 
the depletion of the ozone shield.




(4) 
global warming.
38.
Which human activity would have the most direct impact on the oxygen-carbon dioxide cycle?

(1) 
reducing ecological succession





(3) 
decreasing the use of water

(2) 
destroying large forest areas 





(4) 
enforcing laws that prevent pollution

39.
Toxic chemicals called PCBs, produced as a result of manufacturing processes, were dumped into the
 
Hudson River. What was most likely a result of this action on fish in the Hudson River?

(1) 
Some fish became unfit to eat.



(3) 
Thermal pollution of the river increased.

(2) 
The fish populations increased.



(4) 
The carrying capacity for fish increased.
Common mistakes made on the Living Environment Exam:

(1)
Plant use Photosynthesis, animals use Respiration.

- ALL organism, including plants, get their energy (ATP) from respiration.


- Plant cells AND animal cells have mitochnondria.

- Photosynthesis is a FOOD THING, a form of autotrophic NUTRITION!


- ONLY plant cells have chloroplasts allowing them to make their own

 
  FOOD!

(2) Respiration is breathing.

- Breathing is NOT respiration. Breathing is how the gas oxygen, which is

 
needed for aerobic respiration, gets into the lungs and body AND how the gas

 
carbon dioxide, which is a waste product of aerobic respiration, get out of the

 
lungs and body.


- Anaerobic organisms (bacteria / yeast) do NOT need oxygen and do NOT


 need to breathe.

(3) Humans have 23 chromosomes.

- Humans have 23 PAIRS of chromosomes = 46 chromosomes.

(4)
Antibodies are cells that attack pathogens/germs.

- Antibodies are PROTEINS produced by B-cells that attack pathogens. 

(5) The immune system (B-cells) produce antibiotics that kill pathogens.

- Antibiotics are drugs/medicines that kill bacteria.

(6) Bacteria became resistant to antibiotics when they were exposed to them.

The air pollution turned the white peppered moths black.

- To evolve, variations must exist in a species BEFORE the environment

 
changes.
(7) Ozone depletion CAUSES global warming/greenhouse effect.


- Global warming is caused by the release of too much CARBON DIOXIDE 
due to the burning of fossil fuels.


- Ozone depletion is caused by the release of CFC’s into the atmosphere.

Basic Lab Skills Review
___1.
Diagrams, tables, and graphs are used by scientists mainly to -

(1) 
test a hypothesis.




(3) 
design a research plan for an experiment.

(2) 
organize data.





(4) 
predict the independent variable.
___2.
To separate leaf pigments, a biologist should use -

(1) 
chromatography.




(3) 
dissection tools.

(2) 
an electronic balance.



(4) 
a microscope.
___3.

A student observes that an organism is green. A valid conclusion that can be drawn 
from this observation is that -

(1) 
the organism must be a plant.

(2) 
the organism cannot be single celled.

(3) 
the organism must be an animal.

(4) 
not enough information is given to determine whether it is a plant or an animal.

___4.

Tomato plants in a garden are not growing well. The gardener hypothesizes that 
the 
soil is too acidic. To test this hypothesis accurately, the gardener could -

(1) 
plant seeds of a different kind of plant.

(2) 
move the tomato plants to an area with less sunlight.

(3) 
change the pH of the soil.


(4) 
reduce the amount of water available to the plant.
___5.

Blood can be tested to determine the presence of the virus associated with the 
development of AIDS. This blood test is used directly for -

(1) 
cure. 









(3) 
diagnosis.

(2) 
treatment. 








(4) 
prevention.
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___6.
Two views through a compound light



microscope of a wet-mount slide preparation 

of cells are shown in the photographs to the 

right.


Which procedure was most likely followed 

to obtain view B?


Adjust the diaphragm to let in less light.
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7.
Briefly explain the importance of the slide making
technique illustrated in the diagram to the right.


To prevent air bubbles.
8.
The diagram to the below represents the measurement of a biological specimen. 


What is the approximate length of the specimen in centimeters (cm)?
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2.5 cm

What is the length in millimeters (mm)?






25 mm


What is the length in micrometers (um)?

















25,000 um

9.
What is the volume of water represented 

10. What is the diameter of this field of


in the graduated cylinder shown below? 


view shown below?

(Remember to look at the bottom of the curve)
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Base your answers to question 11 on the diagram of the microscope to the below.

[image: image55.png]View B




11.
Complete the chart below.

	
	Name
	Main Function

	C
	Fine Adjustment
	To focus specimen under low and high power.

	D
	Diaphram
	To regulate or control the amount of light that reaches the specimen.


12.
When using the high power objective, you should not adjust the -

(1)
coarse adj.


(2)
diaphragm.



(3)
stage clips.


(4)
fine adj.
13.
A microscope has a 4x ocular lens and a 10x objective,
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what is this microscope's total 
magnification?



40x
14.
The diagram to the right represents a specimen on a slide as seen 
with the low-power objective of a compound light microscope.


Which type of cell is this specimen?  


plant cell
15.
Which direction should the slide be moved to center the specimen.

















   

To the left.
16.
Describe a procedure that could be used to add a stain to a slide without removing the 
cover slip. 







Place a drop of stain on right next to the coverslip. Use a paper towel to touch the 
opposite end of the coverslip and wick the stain under the coverslip to the specimen.
NYS Lab: Diffusion Through a Membrane
Examining the movement of molecules into and out of a real and artificial cell.

Important Terms
Cell Membrane



Diffusion



Osmosis



Plasmolysis

Selectively permeable 


Cell Wall



Indicators



Dialysis tubing

Starch






Glucose





Key Points: Diffusion Through a Membrane

1. Molecules tend to move from high to low concentration without the use of energy (diffusion).

2. Membranes may allow some molecules to pass through while not allowing others (selectively permeable).

3. Indicators show the presence of certain kinds of molecules by changing color.

Experiment Setup
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Conclusions:

1. Glucose and starch indicator may pass through the membrane.  Starch may not.  This is because starch is a much larger molecule than glucose or starch indicator.

2. This shows the importance of breaking down large molecules inside the digestive system in order for nutrients to enter the bloodstream and diffuse into our cells.

Key Points: Plasmolysis in Red Onion Cells

1. Basic parts of the cell that are easily seen under the microscope are the cytoplasm, nucleus, cell membrane, and cell wall (in plants).

2. Molecules tend to move from high to low concentration without the use of energy (diffusion).

3. Diffusion of water molecules is particularly important and is called osmosis.

4. The balance of water molecules inside and outside the cell is extremely important for the survival of all organisms, including humans and is an example of homeostasis.

Observations under the Microscope
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Conclusions:

1. Cells placed in very salty solutions will lose water, causing them to collapse and possibly lose the ability to complete life functions.

2. Cells placed in very watery solutions will tend to gain water, which causes them to swell and might cause them to burst/break open, destroying the cell.  Note that this did not happen in the plant cells because the cell wall prevents the cell membrane from easily expanding.

3. [image: image59.png]Initial view of onion cells | View of onion cells after View of onion cells after
under the 40X 20% salt solution was flushed with distilled
added (100%) water.




Freshwater creatures, particularly single-celled organisms called paramecium, must cope with too much water entering the cells and so have a contractile vacuole to pump out excess water.
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Base your answers to questions 1 - 2 on the diagram below and on your knowledge of biology. The diagram illustrates an investigation carried out in a laboratory activity on diffusion. The beaker and the model cell also contain water.
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1.
Predict what would happen over time by showing the location of molecules S, G, and I
 
in diagram below. 
2.
Fill in the chart below pertaining the detection of certain chemicals in a laboratory.

	Detect the Presence of Starch
	Detect the Presence of Glucose

	Indicator: 

Lugol’s Solution or Iodine
	Indicator:
Benedict’s Solution

	Color Change:
From brown to dark blue/black.
                                                  (Red Sox blue)
	Color Change:
From blue to red/yellow/orange.
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3.
Identify two safety concerns with the diagram to 


the right.


(1) 
Not wearing goggles.

(2) 
Test tube pointing at him.
Base your answers to questions 4 - 8 on the diagram below representing a red onion cell.
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4.
Identify the type of cell used in this activity. plant cell / onion cell / red onion cell
5.
Identify a substance that was added to the slide to cause the change observed. 

salt water
6.
Identify a substance that diffused out of the cell to cause the cell to change from A to B.

water
7.
Identify the name of the process observed in the diagram above. 

plasmolysis / diffusion / osmosis
8.
In the Diffusion Through a Membrane lab, the model cell membranes allowed certain 
substances to pass through based on which characteristic of the diffusing substance?


(1) size











(3) shape


(2) color










(4) temperature
The diagram below represents the distribution of some

molecules inside and outside of an artificial cell over a period of time.
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9.
Which statement is best supported by the diagram?


(1) 
Oxygen molecules entered the cell over time by active transport.


(2) 
Water molecules are too large to enter or leave the cell, so they remained where they 

were at the start of the investigation.


(3) 
Protein molecules are kept inside of the cell because the cell needs them.


(4) 
The protein molecules are too large to diffuse out of the cell.
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10.
The diagram to the right represents 
what occurred when a red onion cell 
and a red blood cell were placed in 
puredistilled water.


The best explanation for why the 
onion cells do not burst, while red 
blood cells often do, is that -


(1) 
the red blood cells have only a cell membrane, which does not protect them from 


bursting


(2) 
the onion cells do not have a cell wall that could protect them from bursting


(3) 
the onion cells have a cell membrane, which can protect them from bursting


(4)
the red blood cells have a cell wall, which does not protect them from bursting
The diagram below represents a laboratory setup used to demonstrate

the movement of molecules across a selectively permeable membrane.
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11.
In the diagram below, draw the 5 starch and the 12 glucose molecules to show where 
they would most likely be located after 15 minutes.
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The diagram below represents a green plant cell viewed with the high power of

a compound light microscope before and after a particular substance was added.


12.
Identify a substance that could have been added to the slide to bring about the change 
shown.
salt water
Salt NYS Lab: Beaks of Finches
Examining the evolution of a species of finch due to natural selection.

Important Terms:


Variation




Competition




Struggle for Survival


Adaptation




Environment




Selecting Agent

Key Points:

1.
Species evolve over time. Evolution is a result of the interactions between:


(a)
The potential for a species to increase its population.


(b)
Genetic variation of offspring due to mutation and genetic recombination.


(c)
A limited amount of resources in the environment (ex. food, space, mates, etc.)

(d)
Selection by the environment of those individuals that are better able to survive

 

and produce viable offspring (“survival of the fittest”)
2.
Some characteristics / variations give individuals an advantage over others in

   
surviving and reproducing. The offspring of these “better adapted” individuals will be

 
more likely to survive and reproduce than those of other individuals. The proportion or 
frequency of individuals with favorable characteristics will increase. 

3.
Variation in a population increases the likelihood that at least some individuals will 
survive the changing environmental conditions.

Conclusions:
1. Those individuals with beaks best adapted for feeding on small seeds remained on the island at the end of Round One while those with “less adapted” beaks migrated to a new island.

2. Competition for food in Round Two should have had an adverse effect on feeding success.

3. There were fewer survivors at the end of Round Three due to increased competition.

4. The following components of Natural Selection were simulated:


(a) 
Variation: different beaks, different size seeds


(b) 
Competition: more than one bird feeding at one bowl


(c)
Struggle for Survival: each bird trying to get enough food to survive


(d)
Adaptation: particular characteristics of “beaks”


(e)
Environment: students, seeds, dishes are part of environment


(f)
Selecting Agent: type of  “beak” and / or type of seed available

Base your answers to each of the following questions on the diagram below.

1.
Based on the information in the chart, which statement is correct?


(1) 
Finches that eat animals always have larger beaks than finches that eat plants.


(2) 
Finches that eat plants all have very large beaks.


(3) 
Finches with crushing bills eat only animals for food.


(4) 
Finches with grasping bills usually eat animals for food.

2.
The first species of finch to inhabit the Galapagos Islands thousands of years ago was most 
likely an insect eater. Today, finch species on these islands feed on a great variety of plants 
and animals. An early event that probably occurred that led to this feeding diversity was that -


(1) 
members of the ancestral finch species had to decide if they would be better off feeding

 

on seeds rather than on relatively scarce insect species.


(2) 
some of the finch ancestors were born with beaks that were different from the beaks of 


other finches, and could eat both insects and seeds.


(3) 
some members of the ancestral species that fed on insects began to die off.


(4) 
another species of bird, a seed eater, arrived on the islands and began to breed with

 

members of the ancestral species.

3.
Which species of finch has an edge-crushing bill that can also probe into plants for food?


(1) 
cactus finch 







(3) 
sharp-billed ground finch


(2) 
warbler finch 







(4) 
large ground finch

4.
One finch that would most likely compete with the warbler finch for food is the -

(1) woodpecker finch. 






(3) cactus finch.

(2) sharp-billed ground finch. 




(4) vegetarian finch.
5.
Which factor directly influenced the evolution of the diverse types of beaks of these finches? 


(1) 
predation by humans 





(3) 
available food sources 


(2) 
oceanic storms 







(4) 
lack of available niches

6.
The large ground finch, sharp-billed ground finch, and small tree finch inhabit the same

 
island. If the insect population decreases, which finch would most likely be affected? 

Finch: small tree finch
Support your answer.

​​​ The small tree finch will be affected because it is the only one that eats animal food or insects.
7.
Several populations of finches migrated to an island that had mostly large seeds with tough 
outer coverings.  Identify a finch population that would most likely survive on 
the island?

Finch: large ground finch
Support your answer. 

​​​The large ground finch would most likely survive because it has a big enough beak that could
Be used to crush and eat the large seeds with tough outer coverings.
8.
Identify one trait, other than beak characteristics, that would contribute to the survival of a 
finch 
species and state one way this trait contributes to the success of this species. . 

​​​(1) feather color – camouflage allows the finch to hunt and/or escape predators.
(2) good eye sight - allows the finch to hunt and/or escape predators.

(3) large wings – allows it to fly faster to hunt and/or escape predators.
NYS Lab: Relationships and Biodiversity 
Examining the physical and chemical features of living things in order to determine common ancestry.

Important Terms:

Biodiversity 




Gel Electrophoresis



Evolutionary relationships Genus species




Molecular Evidence 



Habitat Destruction

Structural Evidence 


Habitat Degradation



Chromatography  

Human Impact




DNA  







Cladograms*

Extinct






Amino Acids





Transcription


Translation





Enzymes

Key Points:
1. The diversity of life on the planet has been created through the process of evolution by means of natural selection.

2. Through natural selection, organisms have evolved to fill a wide array of niches.  This biodiversity increases the stability of ecosystems.

3. Biodiversity has important benefits to mankind, including development of new food sources and medicines.  Ecosystem degradation and destruction lead to the loss of biodiversity and increases the chance that an ecosystem will become less stable and collapse.

Conclusions:
1. This lab has 7 tests used to determine the relatedness of 4 plant samples.  Remember that scientists use a variety of evidence to determine evolutionary relationships, including cell types, structural morphology, DNA, behavior, embryology, and fossils.  The more criteria shared between organisms, the more likely they are closely related and have a recent common ancestor.

2. Relatedness can be shown using a “branching tree diagram”, or cladogram.  Organisms that are closely related are next to each other on the same branch.  More distant relations are further apart on the branch.

3. Botana curus shares the most characteristics with Sample Z, making this sample the most closely related.  These characteristics included the presence of Enzyme M, the same pigments blue, yellow, and pink, scattered bundles, no difference in the amino acid sequences, and the same DNA banding pattern. 

4. The evidence that should receive the most emphasis when determining the relatedness would be the genetic sequence, as many things can look similar structurally but would be unlikely to share the same DNA sequence if they are not truly closely related.

5. The loss of even a single species (extinction) can have major implications for mankind and natural ecosystems.

6. Scientists use gel electrophoresis to separate DNA fragments.  Negatively charged DNA molecules migrate through the gel like material towards the positively charged pole.  The smaller molecules migrate more rapidly through the gel than the larger ones do.
DNA Gel Electrophoresis
[image: image6.png]Figure S-2: Gel Electrophoresis
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1. 
According to the DNA Fingerprint to the right




DNA Fingerprint:

created by the process  Gel Electrophoresis, 
which separates various size pieces of DNA 
that have been created through the cutting of 
DNA with restriction enzymes according to 
SIZE and CHARGE (smaller pieces of DNA 
move faster and farther through the gel larger 
ones), Plant X is most related to which plant 
species ?


 



Plant  3  

Explain your Answer: 


Plant 3 has a BANDING PATTERN most similar to Plant X
Base your answers to each of the following questions on your knowledge of biology

2.
Is species C or E most related to species A?







C

Explain your answer.


Species C is most related to species A

because they has a MOST RECENT 
COMMON ANCESTOR. 

3.
In the DNA grid below, shade in the banding pattern you would expect based upon the 
evolutionary tree above.

	Species A
	 
	Species B
	 
	Species C
	 
	Species D
	 
	Species E

	 
	
	 
	
	 
	
	 
	
	 

	 
	
	 
	
	 
	
	 
	
	 

	 
	
	 
	
	 
	
	 
	
	 

	 
	
	 
	
	 
	
	 
	
	 

	 
	
	 
	
	 
	
	 
	
	 

	 
	
	 
	
	 
	
	 
	
	 

	 
	
	 
	
	 
	
	 
	
	 

	 
	
	 
	
	 
	
	 
	
	 

	 
	
	 
	
	 
	
	 
	
	 

	 
	
	 
	
	 
	
	 
	
	 

	 
	
	 
	
	 
	
	 
	
	 

	 
	
	 
	
	 
	
	 
	
	 

	 
	
	 
	
	 
	
	 
	
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 


Paper chromatography can be used to investigate evolutionary relationships. Leaves from a plant were ground and mixed with a solvent. The mixture of ground leaves and solvent was then filtered. Using a toothpick, twenty drops of the pigment 
were placed at one spot on a strip of chromatography paper.  This procedure was repeated using leaves from three other species of plants. A separate strip of chromatography paper was prepared for each plant species. Each of the four strips of 
chromatography paper was placed in a different beaker containing the same solvent for the same amount of time. The laboratory setups is below.


4.
According to the 
chromotography 
results to the right, 
which two species of 
plants are most 
related?

Species 1 and Species 3
Explain your answer.

Species 1 and 3 are related because their chromatography results are most similar.
5.
Why must a different toothpick be used for each set up? 

A different toothpick must be used so that the pigments don’t get mixed up and to prevent 
cross-contamination. 
6.
Identify one error in the chromotography setup to the right.


One error is that the pigment is submerged in 
the solvent and will wash out and not travel up 
the chromatography paper.
The Genetic Code


7.
Fill in the missing mRNA bases and the amino acid sequence that corresponds to the 
DNA base sequence below:



8.



Amino acids
________
________
________
________
________
________

9. 
What is the minimum number of amino acids that can be coded for by 12 DNA bases?
_____

10.
Using the Universal Genetic Code Chart from the previous page, fill in the missing 
information for Species A, B and C.

11.
According to the information above, which two species are most closely related? 




 









Species: ______ and _______








Support your answer.


____________________________________________________________________


___________________________________________________________________
NYS Lab: Making Connections
Important Terms:

Pulse Rate






Muscle fatigue






Homeostasis



Hypothesis






Independent variable




Dependent variable

Control variable




Control group






Trial

Sample size





Histogram

Key Points I
1. In order to develop a hypothesis, one looks for patterns.  
For example: Is there a connection between pulse rate and exercise?
2. Graphs and data tables present data in a clear, organized way that is easy to understand.

3. Pulse rate increases during exercise because the cells need to be provided with more food and oxygen and more wastes are produced which need to be transported to the lungs (CO2) and the kidneys (urea).

4. Muscles become fatigued, tired, due to waste products building up in them.

5. Organ systems interact in order to maintain homeostasis. For example:

a. The respiratory system takes in oxygen, which is transported to cells by the circulatory system.  As cells use oxygen at a higher rate, an increased heart rate would get the oxygen to the cells more quickly

b. As muscle cells increase their activity, they produce waste products (CO2) at a higher rate.  These wastes are carried to the excretory system (lungs) by the blood and circulatory system more efficiently when the heart rate increases.

Transport of Gases O2 and CO2 in Humans


1.
Which activity was performed in lab to demonstrate muscle fatigue?

(1) 
repeatedly taking your pulse   




(3) 
repeatedly squeezing a clothespin



(2) 
jogging around the school   




(4) 
constructing a histogram

2.
Which best describes the proper technique for taking your own pulse?  


(1)  Press your thumb lightly against your wrist.   


(2) 
Press two fingers firmly against the side of your neck.   


(3) 
Press two fingers firmly against your wrist.

(4) 
Press two fingers lightly around your wrist.

3.
A student squeezes a clothespin 115 times in one minute.  She then repeats the activity 
and squeezes the clothespin 96 times in one minute.  Which would be the most likely 
biological explanation for this?   


(1) 
Her muscle cells became fatigued as waste product built up inside of them.  


(2) 
Her pulse rate became too fast to deliver oxygen to the cells.
       (3) The clothespin hinge became harder to squeeze as it heated up.   


(4) 
The experiment as not designed properly, causing human error.

4.
What is the best reason a person's pulse rate usually increases after exercise?  

(1) 
As the blood moves faster, it makes the heart pump faster.  

(2) 
Exercise raises blood sugar levels, causing more insulin in the heart.  

(3) 
When the lungs breathe faster, the heart has to work harder to keep up.   


(4) 
Muscles need extra oxygen and food to replace what was used up.

5.
In an experiment to determine the effect of exercise on pulse rate, a student checks his 
pulse rate before and after exercising for several minutes. The purpose of checking his 
pulse rate before exercising is that it -


(1)
serves as the conclusion for the experiment.
(3)
is needed to justify the sample size.


(2) 
serves as a control for the experiment.


(4) 
is needed to formulate a hypothesis.

6.
One way to improve the validity ofany experiment is to -

(1)
change the hypothesis.




.


(2) 
increase the number of variables.


(3) 
repeat the investigation several times.




(4) 
increase the height of participants in each group.

7.
When people exercise, their body cells build up more waste quickly. Which two body 
systems work together to remove these wastes from their cells?


(1)
immune and endocrine






(3) 
digestive and skeletal


(2) 
respiratory and circulatory





(4) 
circulatory and digestive

Base your answer on the information below and on your knowledge of biology.

8.
A student measured her pulse rate for a 15-second period, three separate times, and 
recorded the results. She then calculated her pulse rate for 1 minute. Complete the data 
table below by filling in the missing information.

9.
Five individuals had their pulses taken in beats per minute (bpm) before and after 
exercise. The data are shown in the chart below.



State two reasons why an individual's pulse rate increased during exercise.

(a)
____________________________________________________________________



____________________________________________________________________


(b)
____________________________________________________________________



____________________________________________________________________

Create a histogram using the information in the table below.

Table 1. Class Results - Average Resting Pulse Rate

	Average Resting Pulse Rate
	< 51
	51-60
	61-70
	71-80
	81-90
	> 90

	Number of Students in the Range
	2
	3
	7
	9
	6
	1


10.
Histogram Title: _________________________________________________________
	
	
	
	
	
	

	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 

	< 51
	51-60
	61-70
	71-80
	81-90
	> 90



(a)
State one observation from the histogram above.


________________________________________________________________________


________________________________________________________________________


(b)
State one inferences from the histogram above.


________________________________________________________________________


________________________________________________________________________
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