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Topic One: Chemistry of Livin

Living Environment Regents Review

. wm \iau molj'rﬁ L\f' ?QSITWE’LY A’{Ef—?-

To KNOW To ACE. THE LE ExaM!

. Allliving things must maintain homeostasis in order to stay alive.

A} Homeostasis: A bﬁ\ﬂﬁ Ced S’f&-ﬂ’. in J\-b\e bOA'A-
B} Failure to maintain homeostasis results Endm;e ar ('{ed"ﬁ\
C) Homeostasis is often maintained using -‘F'eea'oa(.k mechanisms.
1. Feedback mechanisms are cycles in which the product of one reaction causes another
to start or stop.
D) While organisms are balanced, they are not unchanging. The term used to describe the
balanced state is dynamic equilibrium.

1. Dynamic Equilibrium: A balanced state created by many small, opposing changes.

) P B\
\ \ﬁwm&ﬂ.

Twe
Il. Life Processes: All living things carry out the same basic chemical processes. Taken together,

these process make up an organism’s me*a‘odtsm

A) Metabolism: \ =) [4 i 108 bM?DSJT asis
1. N deition : Using nutrients for growth, synthesis, repair and energy.
2. Bgsg irgﬂjgg : Converts energy in food into a usable form (ATF).
3. S;V'H'ﬁgsij : Making complex chemicals from simple substances.
4.77 E‘E AY %d"'ﬂ" : Absorbing and distributing materials throughout the body.
5. K gé AaTionn : The control and coordination of life processes.
6. E:x aelgn : Removing of wastes produced by metabolic activities.
7. ’-Rpj") roduckien  : Passeson genes to offspring.
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. Inorganic Chemicals: Simple compounds
A) Water ( H‘ZD—) : Most common substance in all living things (about 60% of body mass)
* Needed for chemical reactions {won't happen in “dry” conditions)
* Dissolves other molecules into solution, allowing them to be transported through
the body.

B) Oxygen | 0; J: Meeded by most (not all) organisms for cellular respiration.

» Released by plants and algae as a waste product of ’D“\ SLM\"H‘\QSIS
*  Aerobic respiration: Process that uses oxygen to extraét energy fro{n glucose

(sugar). Used by most organisms.

*  Anaerobic respiration: Process that extracts energy from glucose without using
oxygen. Gives less energy, so only used by some simple organisms (some bacteria,
yeast). These organisms do not need to breathe in oxygen.

C} Carbon Dioxide ( ! QQ ): With water, used by plants to make glucose {photosynthesis).
* \Waste product of aerobic respiration.

D) Nitrogen L&i): Most commaon gas in air (70%)
* MNeeded to make protein.
* Converted into i €5 by soil bacteria. Nitrates are absorbed by plants
and then eaten by animals.
s Excretedaswastein @ MMDBNIA  or (WJACOoo

E}) Acids and Bases: Used for different functions in body (such as digestion).
*  Measured by the pH scale
* Very high and very low pHs are usually lethal.
* pH can affect rates of chemical reactions; for example, digestive enzymes work
fastest in acidic ervironments, which is why we make stomach acid (hydrochloric
acid, or HCI).
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IV. Organic Compounds: Larger, more complex chemicals. Always contain the elements carbon
[C}and hydrogen [H). Synthesized from simpler substances (building blocks).
A) Carbohydrates: +

1. Building blocks: _Sim [-'_nle &%ﬂ:ﬁ
2. Functions: A C{-—-ﬁ IDD
. Rocde eavpy o o @m — D% — 0
v Shore ene 33 (starch)é&
A starch {A) is broken down by an enryme (B) into two

I - e simple sugars{C, D). This is also a good exam ple of the
8) Lipids: —E*S: el 1\.5 ‘U‘a WG X8 lock and kev model.

1. Functions:
. Store en

. n 4]

C} Proteins: Complex compounds that carry out all the body’s activities.
1. Building blocks: &m‘lﬂg Ay 15
2. After water, proteins are the most plentiful substances in the body.
3. Have many different functions as determined by their
4. Lock and Key Meodel: Proteins must have the right shape to “fit” with other molecules.
* Changing the shape of a protein will change what it can interact with its function.
5. Important types of proteins:
* Hormones and neurotransmitters — carry messages through the body.
¢ Cell receptors — in cell membrane; receive hormones and neurotransmitters.
*  Antibodies —attack foreign pathogens
* Enzymes- act as catalysts, controlling all chemical reactions in the body.
¢ High temperatures will cause enzymes to denature (lose their shape) and stop
functioning. This is why high fevers are dangerous.

D) Nucleic Acids [DNA and RNA): Make up genes and chromosomes.
1. Building blocks: Nucleotides; molecular bases [ATCGU)
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Topic Two: The Cell

. - ASM
I. Definition: Rasic pnk dh stochore + ‘E’Uw’ﬂ""\ in am orQEMA

Il. CellTheory has three parts:
1. Al organisms oce made 4 | oc moce cells
UmceEEuEar —single celled organisms {amoe?a paramecium})
Multicellular — have more than 1 cell; may be only a few (vorticella), or many trillions of

cells (humans). Almost all structures in multicelled organisms are made of or by cells.

2 Al Lie Sondims ace the cecoll o cell achivibies

Everything you do is the result of the work of your cells — walking, talking, even thinking
and feeling. When you get sick, it is because your cells are not working correctly.

2 All cells come -E—rom -,-{ggx‘ggj(je% cells
This seems obvious now, but at oneti‘r;we people believed in spontoneous generation,

the idea that living things regularly emerged from nonliving things.

B) Exceptions to the Cell Theory
1 [ [ 4 are not made of cells. However, they also do not carry out all life
processes, so many biologists do not consider them true living things.
2. T‘\ e l &r ce H obviously could not come from another cell.

lIl. Organization
o t‘%am elle

cd\

4
Jriss«* 3

or%m

o{-aﬂﬂ QQSJ‘.QM -
"

] 4 otaan‘iﬁ-”‘
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IV. Cell Organelles: These are the tiny cell parts that make up a cell.
1 Nucless (B)
* Controls the cell
* Contains hereditary material {chromosomes, genes, DNA)
Catoplasm
. UFIui dfliquid in the cell — mostly water

Il

¢ Helps transport material
3. Ml dhordcion (€)

*  Carries out cellular respiration.

*  Gives cell energy (Powerhouse of the cell).
4. Rilbesere

*  Makes proteins from amino acids.
5. \atwele

* Stores food, water and waste

* Food vacuoles may digest large molecules.
*  Waste vacuoles may excrete waste out the cell membrane
6. Chloro plast (¢

* Carries out photosynthesis

* Plant and algae cells only
7. Cell Wal (&

*  Gives shape, structure and protection.

* NEVER found in animal cells.
s Cell Mewmbrane (A)

*  Separates cell interior from environment

« Contro ; what enters and leaves the cell using :! ra ﬂspﬂ
\

o Has (€ Q? {or DCB{'Q_N\} that pick up signals from
other cells. \
¢ Has_ (A~ ‘\'1 A eﬂs which are proteins that identify the cell; prevent

the cell from beiné"lattacked by the immune system.
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Topic Three: Nutrition, Photosynthesis and Respiration
Reminder: All life processes are chemical activities which make up your metabolism.

. Nutrition: Taking in nutrients (food) for various activities including:
1 ggsg e CQ«\m‘ﬁ)

2 Growh
3. MNepair
4, _Gurfhesis

- W
A) Ingestion: Tak.i ng in_ adiciesks
B) Digestion: \ceaking down autvients
1. Nutrients must be broken down into smaller parts so that they can be

o l_él 50@Q into the blood and cells of organisms.

* Starches are digested into %)

s Proteins are digested into g vaite  atids .

C) Autotrophic Nutrition: Organisms take Sim ?\E ;'ﬂﬁtq&dit materials { (o o

_H_LQ_}and convert them into organic nutrients { ‘E \ "'Jo e J.
1. Auto= 58'&& ; troph = ai 50 Autbtroph = S£j£ %gga ‘|5a
2. ﬂﬁhﬂaﬂesb is most commmon form of autotrophic nutrition

3 Ex @lanh} a'\ranf

D) Heterotrophic Nutrition: Organisms must _ CONSImQ nutrients made by other
Organisms.
1. Hetero= ajhg[ , 50 Heterotroph = {—tf«}ﬁ ™M 0‘%\@15
2. Al dni Mﬁls and _ Lna: are heterotrophs.
3. Includes: \ J

o Carnivores: CgnSumig an.‘mals
+  Herbivores: (. ANEUMES plaats
+  Ominivores: ¢ (0 SO mMes 'bn‘”‘l

* Decomposers:
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Il.  Photosynthesis: Process in which sun's energy is trapped in the chemical bd“b of sugar.

A) Requires SU"“\'A\"*‘ , COL and L‘LLO

B) Makes o \veese { C;‘.‘H.-, 0, ) as food.

c) o‘: N and H - 2 are waste products.
D) Benefits: "

1. Provides food for all plants, animals and other organisms.
2. Provides D K% 48 tobreathe.
3. Removes wl from atmosphere.
E} Plant adaptations:
1. cChloroplast: Cell organelle that does photosynthesis
2. (as exchange:
* Stomates: ue"t€$ under a leaf; let gases in and out
+  Guard cells: open and close stomates to prevent clel'lqam LA
3. Transport:

¢+ Xylem and Phloem: “tubes” transport food and water throughout the plant.

‘ Two different views of the stomates and their guard cellsi(X). ‘
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DMQ—
. Cellular Respiration: Process that takes energy from sugar maolecules and places it in molecules
S
of ATP . + (0 W0 —> (luese
A) A’] E is the molecule all life uses for energy.
* No organism can get energy from sunlight or sugar without first putting the energy

into ATP. .
B) Requires a;.\a(os!... O 3 and H ?'O . CM

]

YO

W
Q) COL and U LG are waste products. 0, +U0 > RTP ¥ COZ*. HZ.O

Grlocose *
D
E) Anerobic respiration does not require oxygen, but gives less ATP {energy) for each
maolecule of sugar.
*  When exercise causes human muscles to run out of oxygen, their cells will do

—

Maost organisms carry out aerobic respiration (uses oxygen) in their mitochondria.

anaerobic respiration. The waste product, lactic acid, causes muscles to ™ burn” so

that you will stop. » O

F) Photosynthesis and Cellular Respiration are opposite reactions! They are also important | Photosynthesis ! l Respiration I_>
4

in cycling oxygen, carbon, hydrogen and water through the environment k
2

G} Common mistakes: W

#  “Plants use photosynthesis, animals use respiration.”
All organisms, including plants, use respiration to get their energy.

*  “Respiration is breathing.”
Breothing is pot respiration. Breathing exchonges the goses needed for respiration

Inhaling onde_muh'ng does not give you ATF., E'\ ‘-r% é—'—-—y A‘rP

¢ “Owygen is used to breathe.” I
This is backwards. Breathing is used to get oxygen which is used for respiration. .ﬂa C ‘ﬁ
i‘h’é" '

Without oxygen, you have no respiration, no ATFP, and no energy. /N*‘mh ”Q—-’

s “Allliving things need oxygen/need to breathe.”
Anaerobic organisms do not need oxygen, and do not have to breathe.
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Topic Four: The Human Body

I.  Organization: The human body is made up of

A)  All humans {and most other organisms) begin life as a < in E EQ cell.
1. This single cell is called a

2. The nucleus of this cell has _g ” the genes needed to become a complete
organism.
B) Humans grow as aresult of _y\a i h&] ¢ (cell division).
1. This quickly increases the number of cells in the body until there many trillions of cells.
2. Since all new cells come from the same single cell, they all share the same eea T4
C} As cells divide, they begin to develop into specialized tissues.
1. Specialization or Differentiation: Process in which a cell changes to have a special
shape and function.
2. Cells specialize by turning specific genes on or off.
*  Ex: Awhite blood cell has turned off all penes needed to make skin, bone, or
nerves. It still has those genes, but only the genes needed to be a white blood cell
remain turned on.

D) As the body continues to develop, tissues will work together to form QC% ans .

E} Organs will work together to form < :E ﬁ-_—g pn .

F) Organ systems will work together to heim person malmain homeostasis. Two neurons carry an impulse to a muscle cell
{3) shows where a neurotran smitter would carry
Il. Nervous System the signal from one cell to the next.

A) Thenervous system _{ :e% AIE&ES your body with electrochemical
1. Ths chemical portion of a nerve impules is calleda __p, g P[DA;I ans Nl E tﬂ(

2. Meurotransmitters released by 1 nerve cell are received by Cecp E:h -
5 in the cell membrane of the next nerve cell.

3. The shape of the receptor molecule determines which neurotransmitter it can receive.
B) Anerve cellisalsocalleda__ gJcEnN .
C} The main organs of the nervous system are the |9 caln and b
D)} Thespinal cord controls reflexes and relays impulses between the brain and body.
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ll. Endocrine System
A) Uses or to regulate the body.

1. Ahormaone is a chemical_ fwes5% € g_(ggg_c secreted by endocrine glands.
2. Hormones are slower than nerve impulses, but with longer lasting effects.
3. Hormone levels are controlled by feedback mechanisms.

K—bHigher bload sugar w

Pancress seciries Pancress secretrs
lees irrsuling more irsulin

L— Lawer aload augar ‘—/)

|Afeedbackmechanism |

4. Receptor molecules on the surface of the cell membrane receive hormones. As with all
proteins, it is the shape of the receptor molecule that determines which hormone it
can receive.

B} The makes \3 ™Ng ﬂ\, B and glucagon which control blood sugar.
+  Common mistake: “Insulin lowers blood pressure.”
Insulin (and glucagon) directly control blood sugar (or glucose) levels, not blood
pressure.
C} Adrenal glands make adrenaline when the body is under stress.
D) Testosterone (male), estrogen and progesterone (female) are the sex hormones. These are
made in the gonads (testes for males, ovaries for females).

The brain (nervous system) and

snme end ncrine elands

Page 10 of 39
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Receptor M olecules in the cell
membrane can only accept molecules
of the correct shape. Thisisa good
example of the Lock and Key Model
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IV. Circulatory System

A) Moves material through the body to the organs and cells that need them.

B} Transported material includes:
1. N UJl'ri tn‘\'b and “_)a*'ﬁr from intestines to all cells of body.
2, [ from lungs to all cells of the bady.
3. \n\pfeshones from glands to target cells
4, WasStTes from all cells to the excretory organs.

C} Materials usually enter and leave the blood through diffusion.
1. Diffusion: Process in which material moves from a high concentration to a low

concentration.
* Ex: There is a high concentration of oxygen in the lungs, so oxygen will diffuse from
the lungs into the blood, which has less oxygen.
2 _(O e‘; n a5 es : Microscopic blood vessels where diffusion occurs.

0} The hﬁgﬁj is the pump that drives the circulatory system.
E) Elg J hma cellg carry oxygen and carbon dioxide

1. Hemoglobin: Protein in red blood cells that carries oxygen.
F) p! 65 MO isthe fluid of the blood. It transports everything except oxygen.
G) Platelets clot the blood.
H) Common mistakes:

1. “The heart pumps oxygen to the brain.”

Technically true, but the heart pumps blood (which carries the oxygen) everywhere in

your body. Fed blood cells (A), platelets (B) and ‘
2. "Oxygen diffuses into and out of the heart.” white Hood cells(C)

No materials diffuse in or out of the blood when it is in the heart. This only occurs in

capillaries.
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branchiale

V. Respiratory System:
A) Breathing provides D)‘%@en needed for cellular respiration (which uses energy
from sugar to make &l ¢ ).
B) Excretes the waste which is produced from cellular respiration.
C} Thediaphragm is the muscle that allows breathing to occur.
D) You breathe faster when CO; builds up in the blood (not when you need oxygen).
E} Thealveoli are microscopic sacs where oxygen enters the blood and CO; leaves the blood.

capillary
alveak

Gas exchange
1. The alveoli are surrounded by capillaries which pick up oxygen and drop off CO.. diffusion in ?un?;

V1. Digestive System:
A) Food is broken down so that it is small enough to enter the body tissues/cells.
1. Food is broken down mechanically and chemically.
2. MNutrients and water are absorbed into the body in the small and large intestines.
B} The digestive system is a one way passage through the body that includes the mouth,
stomach and intestines.
C} Food is moved through the digestive system by muscular contractions (peristalsis).
D) Undigested food is eliminated as solid waste (feces).
E} Common mistakes:
1. “The digestive system excretes waste.”
The digestive system does not excrete waster (see excretory system).
2. “The digestive system gives you energy.”
The digestive system gives nutrients. Energy is goined by cellulor respiration.

Kidneys and Urinary
Tract -part of the human
excretory system.

Vil

Excretory System:
A) Removes waste produced by the cells of your body.

1. These wastes include {'42; , h&H—*, i,)g'\rﬂf and gg(”(’.ﬁ\.
B) Lungs excrete !dh and .

C) Theskinexcretes sa i+  and m as sweat.
D) Thekidneys excrete _ (Jr €A and L.)a"r{_r and other substances as urine.
1. Kidneys also contral the amount of i,)ﬂj @4 in your body.
E} The liver filters toxins and dead red blood cells from the blood.
F) Common mistake:
1. “The body excretes feces.”
Feces never enters cells of the body, so technically it is not excreted. The correct term is

_—

“eliminated” or “egested.”
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A)
8)

0

o

e

F)

6

H}

Immune System

The job of the immune system is to protect the body against PR‘“\%GM
Pathogen: _ 1) isease causicg ofgoniSm_
1. Types of pathogens include virus@s, bacgria, and parasites.
White Blood Cells are the main components of the immune system.
1. Different w.b.c’s have different roles, including:
* |dentify pathogens
* “Tag” pathogens for destruction by other whbc's.
* Destroy pathogen by eating it.
*  Destroy pathogen using chemicals
¢+ Make antibodies
Antibodies are ol made by white blood cells to attack pathogens.
1. Ewvery antibody is specific in its action — it can attack one and only one type of
pathogen. As with all proteins, this is because the shape of the antibody must fit its
target (lock and key model).
Antigens are protein “tags” that identify a cell or virus.

1. Your blood type is determined by your antigens (you can have A or B antigens, both or

nether (type O).

2. Any cell of virus with the wrong antigen will be seen as foreign by your immune system,
attacked, and destroyed. This is why you must match blood types before receiving

blood or an organ transplant.

ANacc o e is an injection of a dead or weakened pathogen.

1. Triggers the body to make antibodies against that pathogen.
2. Effective against both viruses and bacteria.

3. Can only prevent disease, not cure it.

1. Antibiotics will not work against viruses.

2. Unlike vaccines, antibiotics can cure diseases.
Commeon mistake:

1. “Antibodies are cells that attack pathogens.” Antibodies are proteins, not cells.

. are drugs used to stop infections by bacteria.

Page 13 of 39

Antibodics

et 3 JD‘- @ = g
B i
\__)l Wi A [
\II Ll [
Y B MEDS
A Antigen
White blazd
cells

An immune response — white blood
cells and antibodies attack a virus.
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IX. Interactions between body systems
A} The different systems of the body work together to maintain homeostasis. For example:
1. Nutrients from the aesNVE  system are transported to cells by the
“r-c.u‘o» system. _lkub 1 l
2. Wastes from the _NET\JoL $ system are removed by the efoE"Df; N\ FN@_& ,

system. M 0
3. The  METVOUD and E-N)OU“J\Q, systems work together to

control the body.
4. The .], AL AT system protects the ( ege‘\rak‘o r; system from

disease.

X. Diseases and Disorders
A) Typically the exam asks you to name a disease, what causes it, its effect on the body, and
how to prevent/treat/cure it. The most important diseases and disorders for you to know
are:
1. AIDS
* (Caused by HIV virus (a pathogen)
¢ Weakens human immune system, leaving body vulnerable to other diseases.
¢ Spread through bodily fluids, usually sexual contact, intravenous (V) drug use
[sharing needles), or blood transfusions.
¢ (an't be cured, but spread may be prevented by sexual abstinence, “safe” sex
{using condoms), not sharing needles, or testing blood before using it for a
transfusion.
2. Cancer
¢ (Caused when a cell reproduces (divides) at an uncontrolled rate, forming a tumor.
* (Cancer cells do not specialize and take resources from healthy tissue.
*  May be caused by radiation, chemicals {such as asbestos or cigarette smoke), and

viruses.
* Treatments include surgery, radiation therapy, and chemotherapy.
3. Diabetes

*  Affects body’s ability to control blood sugar.
*  Some diabetics may be treated using injections of insulin made by genetically
engineered bacteria.
4. Allergies
¢ Occur when immune system reacts to a harmiess substance (such as pollen)
* Asthma is a form of allergy caused by a reaction to dust particles in the air.
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Topic Five: Reproduction Mitosis v s M eiosiz. Notice the mumber of
I.  Asexual reproduction: chromosomes stays the same in mitosis, andis
A) Advantages: -{-_-a‘ﬁ’{r N eas iEl‘r S‘“%e_ halved in meiosis.

B) Disadvantage: N@ W‘lbﬁ'\‘j’_

Mitosis Parent call

Il.  Sexual reproduction:
A) Advantage: N[\ y \
B) Disadvantage: slower, Wﬁ&§ risk.ec I

DA replicates

Hl. Mitosis

A) Used in all forms of asexual reproduction.

B} The number and types of chromosomes in the daughter cells are the same asinthe
parent cell.

C) Large organisms use mitosis for &fouﬁf\ and \f\eahﬂ%__. Simple organisms use it
to reproduce. N

D} One division of a cell =2 two identical, diploid (2n) celis.
1. Diploid: Cell with a j!!o sets ofchromosomes.(h pa‘us)

IV. Meiosis

A) Makes % &H\C‘"&S used in sexual reproduction.
1. Gamete: Sex cells; egg and sperm Meionis Farent cali

B) One cell divides twice 2 four DIFFERENT haploid {1n) cells.
1. Haploid: Cell with _gww@  set ofchromosomes ¥4 normal)
C) Separates pairs of chromosomes so that offspring get _ 0 N&. chromosome of each pair |
from that parent.
D) Each daughter cell (gamete) gets only one half of the chromosomes of the “parent” cell.

V. Male Reproductive System
A) ] Pgﬁ!,ﬁ produce and store sperm.

1. Sperm are haploid cells made by _ ¢ 21051 S

2. Sperm are produced in large numbers throughout a males life

3. Sperm are smaller than the egg and mobile

4. Sperm only provide offspring with 23 chromosomes —everything else is in the egg.
B} Testosterone is the male sex hormone, and is made in the testes.
C} Penis transfers sperm into the female reproductive system.
D) Semen is the fluid that carries sperm.

1. Semen contains sugar to give sperm energy.

DHA repiicates

15

https://scsmail.schenectady.k12.ny.us/exchange/PutmanG/I nbox/BI OFORUM %20Di gest%20-%2021%2... 5/22/2008



Page 16 of 39

Wi Female Reproductive System
A) NGries produce eggs.
Eg@ are haploid cells made by Meios s
2. Females are born with all eggs they will ever need.
*  Aneggis not fully developed until ovulation
* Females are born with millions of eggs, enough for several lifetimes.
Eggs are largest cells inthe body.
Eggs do not move on their own.
5. Contain 23 chromosomes and all cell parts (mitochondria, ribosomes,etc) that the
offspring will need to grow and develop.
B} The menstrual cycle lasts 28 days (on average)
1. Owulation — release of an ege (typically 1 per cycle)
2. Menstruation —shedding of the uterine wall if fertilization doesn"t occur
3. If pregnancy occurs, the menstrual cycle will temporarily stop.
C} The ‘F«'\ko gL un e carries the egg to the uterus.

D) The_ytWus is the womb where the baby will develop.
E} Thevagina is the birth canal where the baby will leave the body.

. Development
A) Fertilization occurs in the ‘?a\\@? vn -H\ae:

1. Afertilized eggis calleda 2 E‘s ote @ + @-’:—-—- @
2. Fertilization restores the comp set of chromosomes, so the zygote is diploid (23

from the egg + 23 from the sperm = 45).

o

Vi

B} A zygote develops in the following arder: —
1. Cleavage— A form of ﬂliiﬁi 5 ; cells divide but do not differentiate Fertilization retores the correct
2. Differentiation — Cells begin to form into tissues and organs mumber of chromosomes.
3. Ew —upto & weeks
Tetus —most major organs are formed (but not completed) -a{Yer < “""k}

* Continues to grow through cell division (mitosis)

C} The ﬂ G nt G transfers nutrients and oxygen from the mother's blood into the
blood of the fetus through the process of b £%u itwn
1. The blood of the mother and fetus do not mix.
2. The fetus is attached to the placenta by the Lm i 1
3. Woaste produced by the fetus is also removed by the placenta.

*  Waste (CO;, urea, salts) diffuse from placenta into mother's blood.

+  Since the fetus does not eat solid food, it does not have to eliminate feces.
The child is vulnerable to alcohol, drugs, etc because organs and systems are still
developing.

D

—_—
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‘ Front and side views of the male and female reprod uctive systems

Late Development — The fetus pictired
here is nearly ready to be born Note the

mnhilical ford nlacenta and amsinfie sae

Early development — Fertilization (A) forms a single celled zygote which then begins the process of
cleay age (B) which will eventually create a layered ball of cells that will form the embryo.

(Flar- X
. _ . YL G
TV A D e AL E 75
$QJ\° . +I\. I_*\ ,/ _.!\.'l &= . .\!I'_’ i_:j i

m'l'l'DS'fS
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Topic 5ix: Genetics

. Chromosomes:
A) Humans have Hla chromosomes, or A’B homologous pairs.
1. Homologous: _Clcomosomes vy Same @geAes, SiZe +$-l"ﬁ!ﬂ£
B} Chromosome pairs carry genes for the samtle traits.

1. Most organisms have two genes for each trait - 1 from each parent, 1 on each member
aof the homologous pair.
C} Sex chromosomes— In humans, females are Y\‘X and males are

1. The Ychromosomeis much _ & l""\ll“ & thanthe X, so it is missing many genes.
This means many genes on the X chromosome do not have a “partner” so:
+ [f a male has a recessive trait on the X chromosome, the ¥ chromosome will not be
able to "hide” it with a dominant gene, so...
#  This makes males more likely to have some traits (like color blindness). These are
called sex linked traits.
D) Commeon mistake: “Humans have 23 chromosomes (or 46 pairs of chromosomes, or some
other incorrect number).”
These numbers are often confused. You must memorize them correctly.

Il. Chromosomes and Genes
A) Each chromosome has hundreds or thousands of genes.
B} Each gene codes for a particular protein.
1. Common mistake: “Genes/DNA are made from protein.”
Genes carry the instructions to make protein. The genes themselves are made from
nucleic acids.
2. While genes determine our traits, the environment can affect expression of genes.
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IIl. DNA
A) DMA is the chemical that makes up your genes and chromosomes.
1. Analogy: if your genes and chromosomes are the “instruction manual” for your body,
DMA would be the paper it is printed on.
B} Theshape ofa DMNA molecule is a dDUBlQ hﬂ\-‘ X which resembles a twisted
ladder.

€] Theshape of DNA allowsit to reo'ln(‘,a*e— {copy) itself almost perfectly.
0} DNAis made of 4 bases: A‘ T C.', &
1. Base pairs:_A-T_ and - & T S —
+ inANAthepairsare_ A -V and -G %
L
Reglicadion
IV. Protein Synthesis: This is how genes control your body:

A) A codon is a sequence of ! bﬂg bases in DMNA.
* Each codon represents a specific amino acid.
. 'R':bo&o mes assemble amino acids in the same order that they are

listed in the DNA codons. cl5 (!‘, jl; 'l[' Jll\ (I; (}: ':' (IE

H . H H H H H HE—

- - - - * - - - -

* The order of the amino acids (determined by the DNA sequence) determines the ? ? I ? _T _(;"“ GJ '? (I:

of the protein. .
* The shape of a protein determines its -Cunc“ﬂon
* Therefore: The sequence of bases in DNA‘:M'}EE determine the
rJn o ofallthe proteins in the body.
#  The proteins build and run the body.
B) M carries the genetic code to ribosomes.

* The amino acids will make a QCO‘\'QJF\ . 21 {

TProsYyein

[ The order of DNA mgs in your genes determines the order of __ @ m]gn acicl § inyour proteins, which |
determines the protein’s gbg eg and £u+’\(-+'1 oy
¥

Therefore: How your body functions depends on the order of the bases in your genes!
l—

19
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V. Mutations: Ana C‘l\ﬁﬂ " om ﬁﬂaﬂiSMS %eﬂa{'\‘ﬁ mmh‘
A) Canonly be passed on if they occur in reproductive cells (sperm or egg).
B) Common mutagenic agents include ‘P\GARG\“\'W“, Clae MICR‘&, virvses .
1. Mutagenic agent:_Anw ealiton mestul Cactor Hadl cavses M.J"l‘ﬁ‘hm
C} Gene mutations may cause 3 change in a gene which can change the M of a
€OY&in. This will have an effect on the way the protein works (if it still works at all).
1. Genemutations are caused when DMNA bases are in some way changed.

0} Chromosome mutations are usually caused when a person inherits too many or too few
chromosomes.
1. Chromosome mutations affect many genes at once. Most are lethal
2. Down's Syndrome: Mon lethal mutation, caused by inheritance of an extra copy of
chromosome 21. {Note — only chromosome 21 can cause Down Syndrome).

V1. Genetic technology:
A) selectivebreeding. (onttols The breeding 'i, anivnals or dﬁf#j

produce s

Ex:

N
B) Genetic engineering: ({fu"\'s‘ o _aene -g(d‘w"l oNe _ocuanism gm}

- N W
“pastes o it the DA A4 4 ae oraanism. ) ) Enzymes
: V] + R

1 /Qf_s‘iT- chion e/xymes are used to cut and paste the DNA sgents.
2. Organism that receives the new gene will begin to make the Kﬁie 'ig . Gona for Gut_ l Inserted Inte

QA'{\,I,‘ me. or V\Qr Mong coded for by that gene. ?#aTﬁr? "a.;f.'fﬂ'*' bacterial cel
3. The new protein/enzyme/harmonewillbe _ @3 actHu Fhe same

as the one produced by the original organism. U Cell X

4. bac‘k’g['i O are often used because they are simple and reproduce quickly. division

5. The example of gene splicing you MUST know:
+ Bacteria have been engineered to make iﬂS-—’“'\ fo rdiabetics.
+ Bacteria have been engineered to make pCowth o mong
* n both cases the engineered hormones are sé’e to use because they are identical

to normal human hormones.
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C} Mew technologies (karyotyping, DMNA fingerprinting) are making it easier to diagnose and
treat genetic disease, though we cannot yet cure them.
1. Karyotype: Aphaotograph of an organism’s chromosomes.
* Candetermine if a person has a chromosome disorder such as Down Syndrome.
2. DNA finerprinting, or gel electrophoresis, creates banded patterns basedon a person’s
DNA base sequence.
» Each fingerprint is unigue, so it can be used to identify people.
¢ Fingerprints of relatives are similar to each other, so can be used to determine
genetic relationships between two people, or even two groups of organisms.
D) Genetic research has posed many ethical problems (ie right and wrong) that science alone
cannot answer.

1 ethics: Shuda A what is mocally cight oc wrong
VB 00 0

A karyotype shows all 23 pairs of lman chromosomes. Note the last pair
identifies this as amale.

Naln wo
oh R4 A 5 K A

13 14 15 16 17 18
noxx BE AR {;
18 20 21 22 XY
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Topic Seven: Evolution

I Evolution: “Pcoacessive chcng,g sver +ime
Il. Modern Theory O?Evolution:
A) Charles Darwin:

1
2.

Was not the first to think of evelution, but he did figure out how it works (mostly).
Darwin didn't know about genes, so he couldn’t know about mutations.

B} The modern theory {which combines Darwin’s ideas with genetics and other new ideas)

contains the following ideas:

1
2
3.

Earth is old {4.55 billion years) and is constantly changing.

As the ervironment changes, evolution causes species to adapt to their environment.
dﬂﬁ\ Se.'\cc{"lm is the mechanism that causes species to

change.

Commeon Descent: Modern species evolved from earlier, different species and share a
commeon ancestor.

Species that can not adapt become e_x‘{'ie\(‘:{—-

MNew traits arise in a species from MO“\'&L‘*"K(N‘\'; and\

%ena Cecomboination (Sexval ceproductt )

ll. Environment and Evolution: Species usually evolve when the environment changes.

A) Changes need to be long term —species do not evolve because of changes in the season.
B} Changes can include:

L

Climate change

Changein temp

Change in water availability

Change in food availability

Introduction of new species (new food, new predator)

Species may be moved to a new location {accidentally taken to an island for example)

C} Environmental change DOES NOT CAUSE evolution to occur. A temperature or climate

change does not itself force a species to change its inherited characteristics.

1

If this were the case, then all species would be able to adapt to the new environment,
and extinction would be a very rare event.

Page 22 of 39
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IV. Matural Selection: The basic steps in natural selection are:
A) or ia'\‘im : Members of a species are different from each
other due to mutations and sexual reproduction.
1. Mo variation = no evolution or natural selection, as there is nothing to “select.”

* Species with no variation are usually the first to die when the environment

changes.
B) _Ovecr Q(OAJUHM : Too many offspring are produced.
C) CGW\D e-H-hon : Offspring must struggle to survive and reproduce.

D) _Socynal of “fh-ﬂﬁt’:\r

1. Offspring who tnhented “fit” traits are, on average, better able to get resources, escape
from predators and find mates.

2. Offspring with “unfit” traits will have more difficulty surviving and finding mates.

3. Fitness: A measure of how well a trait helps anorganism to survive and reproduce in its
environment. Mote that there is no absolute rule for fitness — what is fit in one
environment may be unfit in another.

4, Mote: This “selection” is not a conscious act — no one is “choosing” who survives and
who doesn’t. It is the result of the conditions of the organism’s environment.

E) gg@ [ uLJhdf"
More fit organisms reproduce and pass on their genes than unfit arganisms.

2. On average, the next generation will have more traits from the “fit” parents than the
unfit ones.

3. MNOTE: Traits are still inherited randomly. Individuals offspring of “fit” parents can still
inherit “unfit” traits {though it will be unlikely to survive and reproduce). Itis only by
looking at the ENTIRE population that you will see the “fit” traits become more
comman.

F) (RBDC-H'}“I 0™ : Evolution does not happen overnight. It takes many generations
of repet.itive selection to weed out the unfit traits.

23
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V. Speciation: The process of making a new species from an existing one.

A) Geographic Isolation: & population is separated into 2 or more different habitats.

B) MNew variation and adaptation: Each population adapts to its new environment in different
ways. This results in physical and genetic differences between the two populations.

C} Add time: The longer two populations are apart, the greater their differences will become.

D) Reproductive Isolation: Eventually the populations change so much that they are unable to
interbreed, even when brought together.
1. Oncetwo populations can no longer breed together, they are considered new

species.

V1. Classification- Organisms are classified based on their evolutionary relationship.
A) Kingdoms are large groups of related organisms {fungi, bacteria, protists, animals, plants).
B) Aspecies is able to successfully reproduce amongst its members.

1. Mote that this is not a perfect definition — Lions and tigers can breed together, as can
dogs and wolves. Because evolution is a constantly ongoing and gradual process, there
are many, many examples in which the lines between species are blurry (see Ring
Species)

C) Branching tree diagrams (cladograms) are often used to show evolutionary relationships.

Vi,

Evidence: Evidence in support of evolution comes from many fields:

A) Fossil record preserves extinct speices as well as transitional forms between different types
of arganisms.

B} Radiometric Dating of rocks consistently confirm the age of the Earth and fossils

€} Comparisons of the anatomy (physical structures), embryology (development), chemistry
and genes of species confirm expected relationships.

D) Direct observation: Humans have seen evolution occur both in nature and in the lab.
Examples include:
1. Bacteria evolving resistance to antibiotics.
2. Insects evolving resistance to pesticides.
3. Meodeling natural selection with selective breeding to alter a species’ traits.
4, Observed examples of speciation
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Vill. Common Mistakes
A) “Stronger organisms are more fit than weak ones.”
Evolutionary fitness is not physical fitness. Fitness is determined by who is better odapted to
survive in a particular environment and who can pass on their genes. Stronger is not always

L=

better. There are many examples of species for whom it is better to be slow, weak, or
stupid, than fast, strong or smart. it all depends on the environment you ore in.
B} “The organism evolved to live in its environment.”
Individual organisms do not evolve. Only populations can evalve,
C} “The organism could not adapt and it went extinct.”
individual orgonisms die; they cannot go extinct. Only species can become extinct.

D) “The bacteria became resistant to antibiotics when they were exposedto them”

=

To evolve, variotions must exist in o species BEFORE the environment chonges (pre-
odaptaotion). Bocteria who did not alrecdy hove o resistonce to antibiotics would die when
exposed to them, o Chihuohua who is left out in the cold will not grow long, warm furand o
squirrel who plays in traffic will not evolve outomobile resistance.

E) “Giraffes got long necks because they needed them to eat leaves at the tops of trees.”
Species do not evolve traits because they need them - Life would be much better if we
could! Short necked giraffes were never given long necks any more thon slower antelopes
ore given speed when confronted by o predator. The reason there are no short necked
giraffes (or slow antelope) is that they were out competed by members of their species with
maore fit traits. Better answers are

*  “Giraffes evolved long necks because the ones with longer necks were better
adapted to get food than short neck giraffes.”

+  “Giraffes evolved long necks because more short necked giraffes died, and more
long neck giraffes lived and reproduced.”
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Topic Eight: Ecology

. Ecology: STody A ocganisms amd Hhelc envirmment”
A) Habitat: _\Whese Bl‘q:&f\‘lsm Lves
8) Niche: IQM mg@ni&m dots (esp. how .‘+g£ts na*rﬁen'@

1. Two species in an ecosystem trying to fill the same niche will

create_ Competition , which usually results in only one species
occupying a niche at any one time. Organisms with similar needs will often divide

resources to reduce competition {ex: birds eat insects during the day, bats eat them at
night).
C} How organisms interact with each other:
1. Competition: DECUrS WA QL of Mofe prganisms N Same (LsDo(Ce
Ex: A squirrel and a chipmunk compete for food.

2. Feeding: One organism feeds on another.
#  Producer — An autotroph; organisms that makes its own nutrients from simple
substances.
+ Consumer — A heterotroph; may be an herbivore, carnivore, omnivore or
decomposer.
3. Symbiosis: A close relationship between two organisms in which at least one benefits.
¢ Caninclude 2 organisms working together for mutual benefit (bee and flower) or 1
arganism harming another {parasite-host).

Il. Organization
A) Abiotic Factors: )00'\ IWH‘} "Hl\'iﬂ%i
B) Biotic Factors: v ‘m% ‘W"\%)

C} Levelsof organization: \ ) . an GSER
0‘\01‘*1"’\ - 5?8'(’{&_5 e en
Wb U al species ™7 of
mmam*} - all see ocg e & arees
v Al species + abloﬁcﬁ?a mh_[fted'f)
Ew‘sab*m B W ccos S*MS ( dest™s >
e . goe
e _ 61?\"\{
'Diﬂ""; E_N—i{; ec.oSdS Y
piovgnere - e - —
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. Enmergy in an Ecosystem

Populations: A given area can only supply enough resources for a limited number of organisms.
A) Carrying capacity: Mr%es pap\.k‘Hm ‘“nu'&' an E(_qsﬂmm can SH¢P
B} Limiting factors: Anything which limits the size of a population, including:

—&u&,wm-, 54!\‘.3!‘\.4, .'.’nll} predators, Jisease

C} Overpopulation: When a population exceeds the carrying capacity. Usually results in a large
number of organisms dying off until a new balance is reached.

Rpsltio,

ime

A) onli \l'{' provides all energy for life on Earth.
B} Sun's energy is stored in the chemical bwas of food through the process of
Phoo ganthesis
Ll

C} Food chain — Shows 1 way that energy can “flow” through an ecosystem.

D) Food web —Shows many energy pathways.

E} Energy pyramid: Shows that energy gets lost with each step in a food chain

1. Energy is lost because every organism uses some of the energy for it's own life
processes. Only about 10% of energy is passed from one step to the next

2. This is why populations of predators are typically less than the populations of their

prey.

CATERPILLARS

-

TREES }

<t
caur-af-\a Ca.fmc;*«a— p°

ot

rd
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V. Biodiversity refers to the variety of life on earth.

A) Diverse ecosystems (those with many types of species) are more stable than ones that are
not diverse.

B) As habitats are lost and species become extinct, biodiversity is reduced. This is considered
to be bad because:
1. Ecosystems with low diversity are less stable than ecosystems with more diversity,
2. Ecosystems with low diversity take longer to recover from environmental changes
3. Humans use organisms for many things such as food and medicine; by reducing

biodiversity we are losing potentially valuable resources.

Vl. Ecological Succession: ?FDCC‘Ss iA h}lﬁ;(.b'\ Q)(iﬁ#m Cﬁmmm1u'ku:) AL
vell ce ' cammunihies

The organisms in each stage of sutcession change the environment, and allow new

organisms to maove in and replace them.

B) Climax Community: : A successiom
1. The climax community is determingd bylg?e local climate. Ng‘?‘x
¢ Ex: Kansas has very fertile scil, but not enough rain to support trees, so succession (—‘*&mm:%
stops with grasses and shrubs. Fir, birch,
C) Anytemporary disruption of a community will begin the process of succession all over and wite spruco
again.

*  Ex: If a forest fire kills all the trees in an area, succession will eventually return the

area back into a forest, but it much first pass through all the necessary stages. Jack oine
black sprice,
AN F@soer

19
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VIl. Human Impact: Human actions can have both a negative or positive impact on the
environment.

A} The primary reason humans have a negative impact on the environment is because the
human population is growing, which places a greater demand on resources such as food,
water and space.

B} There are no easy solutions to any ecological problem. Every solution can have negative
conseguences. Choosing the “right” actions requires weighing the benefits with the risks.

C} Human actions that generally have a negative impact on the erwironment include:

Development/industrialization

Pollution

Farming

Overhunting,/overgrazing

Clear cutting/deforestation

. Introduction of foreign species

O} Actions being taken by humans to reduce or repair damage to the environment include:

NI T S

Recycling wastes

Conserving available resources

Using cleaner resources (ex: solar over fossil fuels)

Protection of habitats and endangered species

Use of biological controls instead of pesticides and herbicides

Farming native plants (ex: cocoa in the rainforest)

Planting trees to replace those cut down.

Rotating crops or planting cover crops to reduce soil loss.

Passing laws to control pollution, land management, hunting, fishing, etc.

Fel -l B N
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VL. Specific Environmental Problems: ef‘. ‘.
A)  Acid rain ) s .L)O +3504 which ‘R@thb
1. Cause: Burni "‘E’ﬁ"' fels - em a-d_
rea 4'"34,’ wake o G L )
- ) g .r"_‘_ﬁ‘---‘ T e
2. Negative effect: Acidi-feahon '{,5"! r waker 0 ACID Y7  BASE 1v

_ K‘lls le,\-‘f, P LIS’Q
3. What can be done: R Juce uv5€ 43 _Gu'sil £uels w emissions
Use air scobbos 1o reds i
Use. buisus T nestralize ac
B} Depletion of ozone layer
1. Cause: Uﬁl'\& CFCYy ia c,oo‘tarv\'s * aemsa\ 5€{R~65
2. Negative effect: ncceases. gkin cancer

3. What can be done: 84..9? Jsgn% [ =

VIS o agilione o ckorg/
2. Negative effect: ln ¢ Gﬂs"; Pbﬁ{ig& (esoules

Uses moe
3. What can be done:

tion  (ecycli
Laws —‘-p (C'@.)[ﬁ'[":_ .oaﬂu ; a /8_
Set aside land for Preserves, paks

D) Loss of habitat (ex: deforestation) \
1. Cause: Jpdustria I(z_d'hma 'ﬁ“rM’\ﬂ Jhwyngd
oA : :=_,..L,‘nc-l't‘dv1
2. Negative effect: Species | ose Mabidak = loss 4 bisdives "a;
May Siscoet food chuin/ eco sgstems
3. What can be done: ?\Ead W& dc\lcfla.f ﬂ"@v\+
Yreserve \and
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Topic Nine: Experiments and Labs
. Terms:
A) Observation: What is seen or measured.
B} Inference: A conclusion based on observation or evidence.

C} Hypothesis: A prediction based on available evidence. A good hypothesis states both cause

and effect.
1. Acorrect hypothesis can be tested and falsified {proven incorrect) using an
experiment.

2. The easiest way to write a correct hypothesis is as an "if-then” statement. (ex: If | give
patients this pill, then they will not get sick.)
D) Theory: An explanation of natural events that is supported by strong evidence.
1. Theories tie together many scientific facts, hypotheses and laws.
2. Common Mistake: “Theories are things that are opinions, or are not proven.”
This is an incorrect use of the word “theory™ in a scientific context. A scientific theory is
not a simple guess or conjecture, and is strongly supported by evidence.

Il. Controlled Experiments: Compares the results of an experiment between one or more
experimental groups with a “normal” group.
A) Experimental group: Group being tested or receiving treatment.
B} Control group: “Normal” group. Should be identical to experimental group in every way
except one: it does not receive the new treatment.

C} Placebo: A sugar pill or other “fake” treatment given to the control group. Usually only
needed when using human subjects.

D) Independent Variable: Variable that is being tested {ex: new drug, new fertilizer).
1. The “If" part of an "If-then” hypothesis.
2. The independent variable is always plotted on the X axis.

E} Dependent Variable: Variable that is measured at the end of an experiment; the results.
1. The “then” part of an “If-then” hypothesis.
2. The dependent variable is always plotted on the ¥ axis.
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Example of a Controlled Experiment:

Hypothesis:
If people chew gum it will improve their
memary.

Independent variable:
Chewing gum — some people will chew
gum, some will not.

Dependent variable

Memary — all groups should have their
memory checked both before and after the
experiment to see if it was improved.

Experimental Group
Group that chews gum.

Control Group

Doesn't chew gum (remember —the
control group never receives the new
treatment)

Constants

Should be the same for both groups:
People in each group should be of similar
health with similar memory, with similar
mixes of sexes, ages, and ethnicities. Each
group should also be tested in the same
way.

Data Collected
You should test people’s memories both
before and after the experiment.
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ll. Graphs and Data Tables
A) Data tables are used to organize data which will be plotted in a graph.

1

2.
3.
4

First column in the table is for the independent variable.

Second column is another for the dependent variable.

Each column should be titled, and include units of measurement.
Data in the table must be arranged in ascending or descending
order.

B} Both the x and y axis of the graph must be labeled or titled. These labels are typically the

same ones used in the data table. Once again units of measurement must be written with
the title.

1.
2

The independent variable is always plotted on the x-axis.
The dependent variable is always plotted on the y-axis.

C} Thex and y axis must be numbered.

1

D

=

These numbers must increase by a uniform increment (that is you must count by 1s,
2's,5's, 105, etc).

Your numerical scales should take up most of the axes. Squeezing it all into the
bottom corner makes the graph impossible to read and no credit will be given.

The numbers must line up with the grid lines of the graph, not with spaces between
them.

You do not need to start numbering your axis with 0.

To date, all graphs drawn on the LE Regents have been line graphs. Any student who draws

a bar graph instead of a line graph will be denied credit for this part of the test.

E} All points plotted on your graph must be surrounded by a circle (or sometimes a square or

triangle, depending on the directions).
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Data Table
Temperature Heart Rate
(*C) (beats/min}
= 108
10 150
16 180
20 270
25 300
roa
4
5 10 15 200 25

Temperature ("C)
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IV. Characteristics of a good experiment:
A) Can be repeated the same way and get the same results.

B) Have large sample size/many test subjects.
C} Are performed over longer periods of time.

o

_—

Test only one independent variable. All other characteristics of the tested groups should
be the same.

E) Are peer reviewed —examined by other scientists to determine its accuracy.
F) Must test the hypothesis and show whether it is wrong or right.

G} Is objective — the experiment and conclusion are fair and unbiased. Fact and opinion are
not mixed.

H) The experiment follows established ethical and legal standards.
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Topic Ten: The State Labs (Part D)
I.  Making Connections (aka The Clothespin Lab)
A) PartA
1. What you did: measured how exercise affected pulse rate. ‘
2. What you learned: exercise increases pulse rate 5“’(*' . Q\\
B) PartA2
1. What you did: Squeezed a clothespin for 1 minute, then squeezed it again for another

minute
2. What you learned:
* [fyousqueezed more the second round, it may have been because your finger
muscles were “warmed up” from increased circulation.
* [fyousqueezed less the second round, it may have been because your finger
muscles were fatigued.

C) PartB
1. What you did: Designed an experiment to test how exercise affects squeezing a
clothespin.

2. What you learned: How to design an experiment (see pages 3-5).
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Il. Relationships and Biodiversity (Botana curus lab)

A) What you did: Compared 4 species of plants, based on structural {physical) and molecular
{chemical and genetic) traits.

B) What you learned:
1. Species that are related share similar traits.
2. Different techniques (such as gel electrophoresis and paper chromatography) can be

used to determine relationships between arganisms.

3. Endangered species should be protected because they may offer benefits to humans.

Results of Gel Electrophoresis of
DMA from Five Plant Species

Unknown | Species | Species | Species | Species
Species A B C D

— Key
——=Band in the gel

Gel Electrophoresis — A technigue used to show how species are related to one another.
Restriction enzymes cut DNA into fragments, which are placed into a well in a gel plate.

An electric current carries the DNA fragments through the gel, separating them according to size (smaller pieces
of DMA are carried farther from the well than larger pieces). This creates a pattern of bands which is unigue for
every organism.

Related organisms will show similar banding patterns because their DNA have similar base sequences.
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IIl. Beaks of Finches
A) What you did: Played different finch species competing for food.
B) What you learned: Different environmental conditions {food) favored different species of
finch, allowing some to survive and reproduce, but not others.

Finch Diversity

L.arge ground
finch

Medium
ground Vegetarian

inch

Small
ground Large tree
finch finch

Small tree

Sharp-billed ant

ground
finch

Woodpecker
finch
Warbler
finch
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IV. Diffusion Through A Membrane
A) PartA

1. What you did:
* Made a model cell using dialysis tubing.
*  Put glucose and starch inside your “cell.”
+  Put starch indicator {iodine) outside cell

2. What you saw:
* [nside of cell turned black because iodine diffused into the cell

# Because outside of the cell was not black, you know the starch did not diffuse

through the membrane.

*  Used blue glucose indicator (Benedict's solution) to see that glucose did diffuse

through the membrane.
3. What you learned

* Small molecules (glucose, iodine) can diffuse through a membrane on their own.

¢ Large molecule (starch) cannot diffuse through a membrane on their own.

+ fou can use indicators to identify the presence of specific substances.

8) PartB
1. What you did:
+ Looked at red onion cells under the microscope.
+  Added salt water to the onion cells.
¢ Added distilled (pure) water to the onion cells.
2. What you saw:
* Salt water caused the onion cells to shrivel.
#  Distilled water cause the cells to swell back to normal.
3. What you learned:
+ Salt water causes water to diffuse out of a cell.
* In pure water, water will diffuse into a cell.
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