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I mﬁ Envi 1r®mnent Regents Review
) @“\ggg &fgﬁw‘wL\g iwm“fﬁf“‘? §X§§:
Topic One: Chemistry of LivinPFhings™ "‘?Ef& *%f%f%ésf T ?@&@m wg‘z g‘wgy & s S

L Arliving things must maimain homeostasis in order o staya e,

A} Homaostasis: A ‘!3(& a‘\f/‘eé state in %’?— %)@é‘;sr
B} failure to mintaln homeostasis results in ML of {"i%‘ﬁ‘.“\'ﬁ'\

C} Homeostasis is often maintained using 4&’6’5@&% mechanisms.,

1. Feedback mechanisms are cycles in which the product of one reaction causes another

to start or stop.
B} While organisms are balanced, they are not unchanging. The term used to describe the
balanced state Is dynamic equilibrium,
1. Dynamic Equilibrium: 4 balanced state created by many small, opposing changes.
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i, Life Processes: All iving things carry out the same basic chemical processes. Taken together,
these process make up an organism’s rnetas aﬂi&m
1 Metabolism:__aW_claemical processes used to maintain lsmeostasis
1. A d“%( iew : Using nutrients for growth, synthesis, repair and energy.
2. (R,Em:.}m‘ﬁ oy : Converts energy in food Into 8 usable form (ATP)
3. i3 : (iaking complex chemicais from simple substances.
4, E GAS :got*‘i‘“ : Absorbing and distributing materials throughout the body.
5 ’Q\Q% \@%\W\ ' The control and coordination of life processes.
€. 5;; i ges ... Removing of wastes produced by metabotic activities,

’i‘g p,?r duckien Passeson genes to offspring,
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. Inorganic Chemicals: Simple compounds
A} Water | H_Z(_)) : Mest common substance in all living things {about B0% of body mass)
s nNeeded for chemical reactions {won't happen in “dry” conditions}
«  Dissolves other molecules into solution, alfowing them 1o be transported through
the body.

8} Oxygen| O; §: Meeded by most {not all} organisms for cellular respiration.

Released by plants and algae as 3 waste product of ot S r""ﬁ‘“!f:’ﬁiﬁ
Y

+  Aerobic respiration: Process that uses oxygen to extract energy from glucose

(sugar}. Used by most organisms.

*  Anaerobic respiration: Process that extracts energy from glucose without using
oxygpen. Gives fess energy, so onfy used by some simpde Srganisms [some bacteria,
yeast}. These organisms do not need to breathe in oxygen,

C} Carbon Dioxide { f ég ¥ With water, used by plants to make glucose {photosynthesis).

+  Waste product of aerobic respiration,

£

} Nitrogen f‘&%): rAost common gas in air {70%)
¢ Needed o make protein.
+ Converted into _¥Y Eim&ﬁ‘ié by soil bacteria, Mitrates are absorbed by plants
and then eaten by animals.
v Excreted ssvaste in O MIMONIG or  ( AC0L

Acids and Bases: Used for different functians in body {such as digestion}.

o

+ Measured by the pH scale .

s WYery high and very low pHs are usually lethal.

¢ pH can affect rates of chemical neactions; for example, digestive erzymes work
fastest in acidic erwironmaerts, which is why we make stomach adld thydrochioric

acid, or HCIL
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. Organic Compounds: Larger, more complex chemicals. Always contain the elements carbon
(Ciand hydrogen (M}, Synthesized from simpler substances (building blocks}.

A} Carbohydrates: _ ’f;s@fi + sherches

1. Building blacks: sfnig’tg &u%@_fjﬂ Cﬁj

2. functions: + i . 4 CE:P LT_]D
. :gmég_@efg% " gw"ﬁ"' 9/"’)2"% 4 L %M

o Shoee e&@'géfsta:ch}ﬁ”

A srarch { A} {s broken down by an enryme (B} into two
v ; simple sugars{C, D This is alse 2 good example of the
2 lock and kev model.
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1. fanctions:
+ Shore ener
v el onewlyrang
+ ang Aation

€} Proteins: Complex compounds that carry out all the body's acthities.
2rl " Bullding blocks: _Araing meids
2. After water, proteins are the most plentiful substances in the body.
3. Have many different functions as determined by thelr
4. Llockand Key Model: Proteins must have the right shape to “fit” with other molecules.

s Changing the shape of a protein will change what it can interact with its function.
5. important types of groteins:
»  Hormones gnd neurctransmitters - carry messages through the body.
¢ Cell receptors ~ in celi membrane; receive hormones and neurotransmitters,
*  Antibodies — attack foreign pathogens
»  Enzymes-act as eatalysts, controfling all chemical reactions in the body.
+  High temperatures will cause enzymes to denature {lose thelr shape} and stop
functioning, This is why high fevers are dangerous.

0} Nucleic Acids (DNA and RNAJ: Make up genes and chromosomes.
1. Building blocks: Mudeotides; molecular bases {ATCGU}
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Topk Two: The Cell
I.  Definition: EAaSiL u/{xjk‘ ;{m 'Si’mc%fg +* «gqmcﬁ:tm A 6"%

. Cell Theory has three parts:
1 Al eragunisms ore made d | oo _moce céﬁs
Unicellular - single celled organisms {amo;%a , paramecium}
wtuiticellular — have more than 1 cell; may be only a few brorticetia}, or many &riffions of

vells thumans) &fmost alf sroctures In multicefied organiims are made of or by cells,

2 Al bk Sundions gre the reculd o cel achiuibies

Everything you do is the result of the wark of your cells — walking, talking, even thinking

Page 4 of 39
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and feeling. Whan you get sick, it is because your cells are not working correctly.

2 Al cells come Leom weméﬁes@, cels
; b

This seems obvious now, but af one time people befleved in spontoneous generation,

the idea that living things regularly emerged from nonliving things.

8% Exceptions to the Cell Theory
EN | WS e %  srenctmade of calls. However, they also do not carry out alt ife
processes, so many biologists do not consider ther true living things.
2 T@\ e i 34 ce ﬁ obwiousty could not come from another cell

Organization
ocgan efle

o=
&
>
»
3
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. Ce!! Organeﬂes These are the tiny celi parts that make up a cell.
CNecless (8)
* Controis the cell
¢ Contains hereditary material {chromosomes, genes, DNAJ
2 Cotpplasm
. U?!uid;’liquid ir the cell— mostly water
¢ Helps transport materdal

Mo dasrdcion {£)

s Carries out cetlulas respiration.

s Gives cefl energy (Powerhouse of the cell}
W doosoma,
+  Makes proteins from amino acids,
s \atosle
«  Stores food, water and waste

+  Foodvacuoles may digest large molecuies.

+  Wasgie vacucles may excrete waste out the call membrana
3 C‘*’\\Qf‘t) ,?i&‘?s” {{» 3

s Carries out photosynthesis

«  Flart and algae cells only

7 Cell Wl (&)

s Ghves shape, structure and protection,

) ¢ NEVER found in animal calls.
s Cell Mambrane (A)

¢ Separates cell interior from environment

e Cs:mzro%é what erters and teaves the cell using j§ s agggf!

{(ece 2 for {)("G‘K’Q{Y\} that pick up signals from
other cells. i
“Fe Has (1A ‘i“} o fns whith are proteins that idertiy the cal}; prevent

the cell from bel ng}aatacked by the immune system.
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Topic Three: Rutrition, Photosynthesis and Respiration

Reminder: All Hfe processes are chemical activities which make up your metabolism,

. Rugrition: Taking In nutrients {food} for various activities including: ]
1 Resgitatien {,Qa\aigg) =
2. &;rﬁ%’“’s
3. BRepair
4 _SGardhesis

A} dngestion: Taki ng in_a FArieals
B} !}igeslian:_%;gg i sy padbr etk
1. rustrionis must be broken down into smaller parts so that they can be

& ‘}) 53({9% B nro wie Bieod sAd el BT orpsnime
s Starches are digestedinio jugg_’g .
s Proteins aredipested Into. memife  atids
45 €} Autotrophic Nutrition: Organisms take ,S;_amée ?ﬁa?%fkiﬁ{, materdas ( (o,

g £ yand corwert them into organic nutrients { ? 4§, s 58 b
1 Auto :;ﬁgﬁ-; troph=_ ding o duthtroph= _ g 3§ ._%eg%}g% e
2. /ﬂﬁ}fbﬁﬁ ~Athesis is most cominon form of autotrophic nutrition

3 B Dlaaty ab:&af

D} Heterotrophic Nutrition: Orpanisms must_ QOSleng  nutrients made by other
arganisms.

Hetero = Qﬁ%&gg . s0 Heterotroph = -{1 235 o &%Q;S

fi WL and _AJ%/ Qgé . are heterotrophs.

inciudes:

+ Carmivores:_Cansvmits  deimals

o Herbivores: (A R My ?3&»‘?"5

o Ominivores g on S0 eAf85 L th

. Decomposers:_Ynreaks Sean chead motee

LR o

N
gé»

https://scsmail schenectady k12 .ny.us/exchange/PutmanG/Inbox/BIOFORUM%20Digest%20-%2021%2...  5/22/2008



Page 7 of 39

Photosynthesis: Process in which sun’s energy is trapped in the chemical bm}ﬁ_ of sugar,

A} Requires ﬂuniig\ La and 1.2
8 makes__glucese LCeH 0, yasfood.
@] o‘} and ’&'{ vO are waste products.

g} Benefis
1. Provides food for all plants, animals and other organisms.
2. Provides__OX4 48« tobreathe.
3. Removes _Q(?z from atmosphere,
Plant adaptation

1. Chioroplast: Celf orgavelie that does photosynthesis

e

2, Gas exchange:
+  Stomates: }f’kaiﬁi under a feaf; let gases in and ouwt
+  Guard cells: open and dose stomates 0 prevent o eimgé?ﬁ [

3, Transport:
¢ Xylem and Phioem: "twhes” fransport food and water throughout the plant.

Wi
4t €8
¥ i
‘BRI
s o1 H

3 H
#Q 1 g“\“

¢

{ Two different wiews of the stomates and their guard cells (X,
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p&x ;ﬁg» A Hosis
. Cellular Respiration: Process that takes energy from sugar molecules and piaces it in molecules N
s BT . + (Dyr 4,0 —> Gluese - L vHO
A} 51 % is the molecule alt life uses for energy. e
+  Noorganism can get energy from sunlight or sugar without first pulting the energy

into ATP b
. N o
8} Regquires %‘w Lo4%e ) z, and H 2 o . Ce tAer @2,:3,5?8‘0?}“
< Cﬂz and Wy are waste products. JRre >, TP 00, % W0

.

o

.

Most orgarisms carry oul serobic respiration {uses oxygen) in thel mitochondria,
E}. Anercbic respivation does not require oxwvgen, but ghves fess ATP lenargy) for each
molecule of sugar,

1
<

s MWhen exerrise rausss by muscles o run out of oooypen, theircelinwiido

anaerobic respirstion. The waste product, lactic acid, causes muscles to “burn™ 50

3 it stop.
that you will stop, Og
/,- -
£} Photosynthesis and Cellular Respiration are opposite reactions! They are also important . ’ Photosynthesis{ { Resprratzen
iniycling oxygen, carbon; hiydr ogen and water through the environment
. \- co, (/ ;

Comenon mistakes:

« . “Plants use photosynthesis, animals use respiration.”
All orgonisms, including plonts, use respiration to get thelr energy.

« “Respiration is breathing.”
_ Breothing is not respiration. Breathing exchanges the gases needed for respiration.
inheriing ond exhoiing does not give you ATP.

¢ “Owygenisused o breathe.”
This is bockwards. Bregthing is used to get oxygen which is used for respiration.
Without axygen, you have no respiration, no ATE, ond no energy.

o “altliving things needoxygen/reed o breathe.”
Anperobic orgonisms do not need axygen, ond do not have to breothe.
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Topic Four: The Human Body

i.  Orgenization: The human body is made upof_{*.¢ h 5

A} Al humans {and most other organisms) begin lifeasa < ‘fﬂ? SQ _celh
1. Thissingle celliscalled a i i{%%g —
2. The nucleus of this celf has the genes needed to become a complete
organism.

8} Humans grow as aresult of g 1 ;&3&}5 {cell division].

1. This quickly increases the number of cells in the body untll there many tritflons of cells.
4 2. Since all new cells come from the same single cell, they all share the same gg,ggs .
f} As ceils divide, they begin to develop into specislized tissues,
1. Specialization or Differentiation: Process in which a celf changes to have a special
shape and function.

Cells speciafize by turning speciic genes on or off.

s Ex: A white biood cefl has turned off alf genes needed 1o make skin, bone, or
nerves. §E still has those genes, but only the genes needed to be 3 white blood cell
remain turned on.

D} As the body continues to develop, tissues will work together to form g?: ans .
£} Organs will work together to form 53,

Fi Org an systems will work together 1o helds person maldain homeostasis.

Two neurons carry an impulse to a muscle cell

{3) showswhere s nenrotransm itter would carry
the signal from one call o the next.

1. Nervous System =

A} Thenervous system [ e% }&0%:2,5__' your body with electrochemical
1 Thg chemical portion of a nerve impules is calied a FP IR «\f(‘“@m& m\%{’f(

2. Neurotransmitters refeased by 1 nerve cell are received by Cep E:_i;‘ P .
ﬁr,.\fk—»a \"_,{ in the cell membrane of the next nerve cell,

3. The'shape of the receptor molecule determines which newr ctransmitter it can receive.

8} Anerve cellis aiso called 3 LY

C} Themain organs of the nervous system are the _lneq 1, and 3
D} The spinal cord controls reflexes and relays Impulses between the rain and body.
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il Endocrine System
A} tses 2L to regulate the body,
1. Ahormone is a chemical _ 4 g secreted by endoorine glands,

2. Hormones are sower than nerve impulsa, but with longer lasting effects,
3. Hormone levels are controfied by feedback mechanisms.

(/—u Higher blond sugsr *—\ L‘x
Faraons

P Crgocrion
} Catant

PRAGrERS SRCIRIES. Pancress Recreirs *
s irsulin trore insulin
4 ) -
N Lower slond sugar ++’/ s
A ]
! A feedbackmechanism } ):{\“/'

Moesiargst Cdd

Fa. Receptor molecules on the surfece of the well membrane receive hormones. As with sl
proteins, it is the shape of the receptor molecule that determines which hormone it
can receive.

BY The mriakes \j N, ,§ R t and glucagon which control blood sugar.

Recepter Moleculesin the cell
metmbrane can only accept molecules
of the correct shape. Thisisz good
example of the Leck and Key Model

+  Common mistake: “insulin lowers blood pressure.”
Insulin fond giucogon) directly control Bood sugor (or glucose} levels, not Blood
pressure. _
€} Adrenal glands make adrenaline when the body Is under stress.
0} Testosterone imalel, estrogen and progesterone (female} are the sex hormones, These are

made in the gonads {testes for males, ovaries for females).

The b rain {(nervous svstem) and

snm e end nerine olande
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V. Circulatory System

A} Moves material through the body to the organs and cells that nesd them.

8} Transported material includes:
1 opufeieats  and u)(ék?f from intestines to alt cells of body.
L@ A from ungs to alf cells of the body.
3. ptsoaesy  fromglands to target cells
4. b &.—"E”é o) from all cells to the excretory organs.

C} aaterials usually enter and leave the blood through diffusion.

1 T O - e
1. Diffusion: Process nwhichma

in which material moves from s high conceniration to a low

concentration.

¢ Ex: There is 3 high concentration of oxygen in the lungs, 50 oxygen will diffuse from
the lungs into the blood, which has tess oxvgen

o ?i“ FAmR- : Micmscopic blood vessels where diffusion ocowrs.

D} The hggﬁ iz the pump that drives the drcdlatory system,

£} Ezg 2t CQX{.Q“ carry oxygen and carborn dioxide A
1. Hemngiobin Protein in red blood celfs that carrles oxygen,

Fl @i 65 fal isthe fluid of the blood. # transports everything except oxygen,

G} Platelets clot the blood.

H} Common mistakes:

1. “The heart pumps oxygen to the bral
Technically true, but the heart pumps blood (which corries the oxygen] everywhere in
your body. Red blood cells {A), platelets (B} and }

white tlood cells{Cs

2. "Oxygen diffuses into and out of the heart”
wo moteriols diffuse in or out of the blood when itis in the heart, This only occurs in

capilfaries,
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tmmune System
The job of the immune system is to matec: the bidy against
Pathogen: ;:}_ whease AiShh
1. Typesof pathogens include virus ba{: via; and parasites,
White Blood Cells are the main components of the immune system,
1. Differentw.b.c’s have different roles, including

v - identify pathogens

+  CTag” pathogens for destruction by other wbcs,

+ i Destroy pathogen by eating it

+ Destroy pathogen using chemicals

‘a"’?k Lvd

¥

+ - Nakeantibodies
Aribodies arg __g;{gz’ %‘&iﬁ&
1. CEvery antibody is specific in its action ~ i can attack one and only one type of

pathogen. As with all proteins, thisis because the shape of the antibody must fit its

binod-cells to dttack pathogens

oyl b :
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Aatibodics

P «"'sd‘?

e d

%;

L)

Aglipen

Wit blood

. &’»—‘I
e
\%‘@Q"a}t A5

1

]

G}

H}

target {Iock and key modell,

Artigens are profein "tags” that identify a cell or virus.

1o Your biood type is determined by your antipens {yod car have A or B antigens; botk or
nether type 0L

2, Apy cell of virus with the wrong antigen will be seen as forelgn by vour immune system,

attacked, and destroyed. Thiz is why you must match blood types before receiving
tiood or an organ transplant.
AMNare . is an ihjection of a dead or weskened pathogen,
1. Trigpers the body o miake ahtibodies against that pethogen.
2. Effective against both viruses and bacteria.
3. Canonfy prevent disease, not Cure it
¥ are drugs used to stop infections by bacteria.
1. Antibiotics will not work against viruses.
2. Unlike vaccines, antibiotics can cure diseases.
Common mistake:
1. “Antibodies are ceils that attack pathogens.” Antfbodies are proteins, not celfs,

Aw imomune responze — white Hood
cells and asfibodiss attack 2 virus.
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" IX. Interactions between body systems
A} The different systems of the body work togethar o maintain homeostasis. For example:

1. Nutrients from the e é‘h\iﬁ. system are Yronsported to cells by the e
__Q{(‘“w\&% system. -%%%&“;;& U} §
2. Wastes fromthe NG N @ 2 3 system are removed by the e_)({,( c';’ﬁ)f 2;___— §%§i §€§ ' N
system. - g&%& {}gg‘“ '
3. The __NELV DS and Q,»l\z)t){r e systems wark together to
con tro{ the body. . %
4, Tjw VMR R.  system protects the [ ESOWGNOTY systom from
Gizegse.

X. Diseases and Disorders

A} Typically the exam asks you to name a disease, what causes i, Hs effect on the body, and
how to prevent/treat/cure it The most important diseases and disorders for you to know
ace:

AlIDS

«  Caused by HIV virus {3 pathogen)

+  Weakens human immune system, [eaving body vulnerable to other diseases.

¢ Spread through bodily Huids, usually sexual contact, intravenous (V) drug use
{sharing needles}, or blood fransfusions.

¢« Can‘tbecured, but spread may be prevented by sexual sbstinence, “safe” sex
{using condomis), not sharing needles, or testing binod before using itfora
trarsfusion.

Cancer

¢ Cauyzed when a cell regroduces {divides) at an uncontrofled rate, forming a tumor.

+  Cancer cells do not specialize and take resowces from healthy tissus,

+  ®gy be caused by radiation, chermicals (such as asbestos or cigaretie smokel, and

viruses.
s Treatments include surgery, radiation therapy, and chemotherapy.
Diabetes

o Affects body’s abifity to control biood sugar,
v Some disbetics may be trested using injections of insulin made by genetically
engineered bacteria.
4. Allergies
¢ Occur when immune system reacts to a harmiess substance {such as polien}
+ Asthma is 3 form of allergy caused by a reaction to dust partides in the alr,

e R——
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Topic Five: Reproduction
[

. Mitosis

Asexual reproduction: | )
A} Advantages: ﬁ:&iﬁ? Jeasier 3“%@
8) Disadvantage: 836 \f@&“lt&%

Sexual reproduction:
2} Advartage: _ NGO ;. ]
8} Disadvaniage: slat)ef | Wel ity . sk e

tised in all forms of asexus! reproduction.
The number and types of chromosomaes in the daughter cells are _‘:ﬂ’\ﬂ SOME  acinthe
parert ceth
S el s relieeic fosr . ,@@\ i * vt . cem
G} iarge organisms use mitosis for %{o s and _Ww8a af&%w, Siriple organisms use it
to reproduce.
o} One divisionof a cell = two identical, dipicid {2n} cells.
1. Diploid: Celtwitha _-¥WI0  sets of chromosomes, (:}« ?a‘if&)

. Meiosis

A} Makes & &_&C‘%Q’S used in sexual reproduction,
1. Gamets: Sex celis; egg and sperm

8} One call divides twice = four DIFFERENT haploid {1n} cells.
1 Haploid: Cebwith _gyx@  setofchromosomes {1 normal}

C} Separates pairs of chromosomes so that offspring get __ @ A&, chromosome of each pair
from that parent.

o1 tach daughter cell {gamete) gets only one half of the chromosomes of the “parent” cell

Male Reproductive System
A} Jfg :Ar'e,g produce and store sperm.
1 Sperm arehaploid cells made by M@ 1ed1S
3. Sperm are produced i large numbers throughout a males ife
3. Sperm are sroaller than the egg and mobile
4. Sperm only provide offspring with 23 chromosomes —everything else is in the egp.
B} Testosterone is the male sex hormone, and is made in the testes,
T} Penis transfers sperm Into the female reproductive system.
O} Semenis the fiuid that carries sperm.
10 Semen contains sugar to give sperm energy.

Page 15 of 39

Mitosis vs M efosis. Notice the mumber of
chromosomes sy
talved in mefods.

the same in miosis andis

Mo Farent e
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Vi. Female Reproductive System

A} Q_féi”t €%  produceeggs. o

fggs are haploid cefls made by _ G0N S
2. Ferates are born with all eggs zhey will ever need.

o Anege bs not fully developed unti ovdlation
¢ Females are bom with millions of eggs, enough for severaf lifetimes.
tggs arelargest cells inthe body.
Eggs do not move ontheir own.
Contaln 23 chromosomes and aff cell parts (mitochondria, ribosomes,etc) that the
offspring will need to grow and develop.
8} Themenstrust opcle fasts 28 days {on average}

1. Ovulation - release of an ege {(typically 1 per cycle)

2. wsenstruaton —shedding of the uterine wall if fertilization doesn't occur

3. # pregnancy ocos, the menstrusl oycle will temporarily stop.

g g

C} The *?ﬁx‘&v pnén Ivbee carries the egg to the uterus.
4D} The _ytaysS is the womb where the baby will develop.

£} Thevagina ks the birth canal where the baby will lsave the body.

. Development
‘&) Fertilization occurs i the Qé\\.\\ée thn “‘”é@&

1 Afertifized epg is cal eds&%’%g @ § (D @

1. fertilization restores the complete setof chromasomes, sG the rygote is diplofd (23
from the egi + 23 from the sperm = 46}

B} Arygote develops in the following order:
1. Ceavage- A formof ggﬁ\;gi % ; ceffs divide but do nat differentiate Fertilization retores the correct

2. Differentiztion —Cells begm to form into tissues and organs mumber of chromosomes.
3. éw‘cﬁgg_ ~vpto € weeks
4 Fehws —most major organs are formed {but not camplated) g {bes € weaks
. Commues to grow through cell division {mitosis)

g The, \ﬁ CPadty  transfers nutrients and oxygw from the mother’s tood into the
biaod of the fetus through the process of gy L

The blood of the mother and fetus do not mix,

The fetus is attached to the placenta by the 4 LJ; i §

Whaste produced by the fetus is also removed by the placenta.

¢ Waste {C0O,, urea, salts) oiffuse from placenta Into mother’s blood.

»  Since the fotus does not eat solid food, it doss not have 1o eliminate feces.

Tha child Is vulnerable to aloohol, drugs, elc because organs and systems are stilf

developing.

vi

Eali e

o
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Front and sideviews of thewale and female reproductive systems

— e

.

Late Development ~ The fetus pictured
here is nearly ready to be born Note the

nmbaliral cnrd nlarants and amswane cae

Early development ~ Fertlizaton (A} forms a single cdled zygete which then begins the process of
clear age (B) which will evertually create alayered ball of cells that will form the ambryo.

P

o 7.

S, 5

e )

i

‘\ owaa.ﬁ..
o
ke

, mitpsts
(
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Topic Six: Genetics

. Chromosomes:
Al Humans have _Bjn_ chromasones, or _3\1}__ homaologous pairs.
1. Homelogous: (b comosemes sy SdmR genes, Hize +$§"dg£,
8} Chromosome pairs carry genes for the same traits.
1. Most organisms have two genes for each tralt - 1 from each parent, 1 on sach member

of the homologous pair.
C} Sex chromosomes — in humans, femnales are E and males are _X_‘é:.
1. The Ychromosomelis much S MQ%LE'_{‘__ than the X, soitls misségg many genes.
This means many genes on the X chromosome do not have 3 “partner” so:
+ if amale has a recessive tralt on the X chromosome, the ¥ chromosome will not be
ableto “hide” it with a dominant gare, so...
¢ This makes males more likely to have some traits {fike coior biindness). These are
calied sex linked traits,
3} Common mistake: "Humans have 23 chromasomes {or 46 pakrs of chromosomes, or some
other incorrect numberh”
These numbers ore often confused. You must memarize them correctly.

il. Chromosomes and Genes
A} gach chromosome has hundrads or thousands of genes.
8} Each gene codes for a particular protein.
L 1. Common mistake: “Genes/ONA are made from protain,”
Genes carry the instructions to make protein. The genes themselves are mpde from
nucleic aoids.
2. While geres determing our trails, the environment can affect exprassion of genes.
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Itl. DNA

A} DniAis the chemical that makes up your genes and chromosomes. E : )
1. Analopy: i your genes and chromosomes are the “instruction manual” for your body, 1 e
DNA would be the paper itis printed on. ! L‘ -3
8} The shape of a DNA molecule s a e h&\ L which resembles a twisted s
; 2 -k
adder. l cﬁj&'ﬁo ¢ Cad
C} Theshape of DNA allowsitto @O {copy} itself atmost perfectly. B=55 .
&l - ke 3
£ 0} ONAismadeofdbases_ AT €. & 4 : b S
”;g" 1 Baswe pairs: a -T‘ and i ﬁ' ;.u; in &nminmu:;gb’- m.aad::a}muaML
v inRNAthepairsare_ At and_ €-Cr W
3 {2 & 1;“4’;%
IV. Protein Synthesis: Thisis how genes controf your body:

“# A} Acodonis a sequence oi__’ﬂ}_m_bm in DNA.
» Each codon represents a specific amino acid,
. ’p\'%bDSD Mmes assemble amino acids inthe same order that they are

listed in the DNA codons. ‘\—_ - < é (13 L {- A (‘; ('; *}- (‘;

+  The amino acids will make a QSD ein . =1 SAPNA RORELT SN g R T

4 P+ The order of the amino acids (determined by the DNA sequence} determines the & ? ? 1{ "l“ I _(15 j ‘;" CI:
of the protein. .’

« The shape of a protein determines its —@um‘hon X '<Z'2 { i i T 1 T | T ]

+  Therefore: The sequence of bases in DNA ;fﬁf determine the gé O CQb- AL Uy GLRE 1A L0

Lonchion  oranthe prateins in the body.
+  The proteins build and run the body.
8) BHA carrles the genetic code to ribosomes,

R
~a

11

The order of DNA __m;_ in your genes determines the order of m_ms_in your proteins, which
determines the protein’s __&hgee amd__Lunctign A
)

Therefore: How your body functions depends on the order of the bases in your genes!
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V. Mutations: ANA {”}iv'\ﬁ’\ @ [ NQ&A;SMS ﬁeﬁ@f{;‘: %&*U?&{
A} Canonly be pe%sed on i they oo in reg:rod\é)cwe cells {spefm or egg}.
8} Common mutagenic agents include ’Rﬁéz&“iw’\i Clae M:Caisj Yiruses |
1 Mutagenic agent: a0 measrtul Cactar il cavses muatabons
C} Gene mutations may cause d change in a gene which can change the m ofa
€,4rs This will have an effect on the way the protein works [if # stilt works at i)
1. Genemutations are caused when DNA bases are in some way changed.
0} Chromosome mutations are usually caused when a person inherits too many or too few

chromasomes,

1. Chromosome mutations sffect many genes 3t once. Most are lethat
2. Down's Syndrome: Non lethal mutation, caused by inherftance of an extra copy of
chromosome 21. {Mote — only chromosome 21 can cause Down Syndrome}.

VI, Genetic technology: .
23 - Setective breedmg; (:\ Q‘f{%‘{ &i fﬁr\% %"}(ﬁ%&-%hﬁ éﬁ an H‘W&gj [0 éﬁ ﬂ%
J:D Qio wee i,%smma Ly degirable +taits

Genetic engineering: {«J%f» G _Gone -{ﬂym one orpanltm gl

“pastes” o iade the DAIA 4 o a8L otaanioss. ) E“"*’“es

1 st’l‘ﬁ cHien e/MeEs are used to ant a‘%d paste the ONA sé{gmeni‘s. ’

2. Organism that receives the new gene will begin to makethe 7 AP : Gona for Insertad Into
eniene. or__Yhormone coded for by that gene, ’.‘.k‘;{,‘ﬁ,? badﬁxa' ' pacterial cel

L)
3 The new proteinfenzyme/hormone wilibe s ardlu Ahe <rimp
as the one produced by the original organism, v @ a;"‘x
iy, s division

4. gb a\{,?i’;{gi_g*__az‘e often used because they sre simple and reproduce qui
5. The example of gene splicdng you MUST know:
©+  Bacteria have been engineered to make iﬁﬁ»ﬁki’\ fo r diabetics.
+  Bacteria have been engineered to make pCowth g mong
* i both cases the engineered hormones are s'a\ge to use because they are identical

to aormal human hormones.
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C} wew technologies (karyotyping, DNA fingerprinting] are making # easier to disgnose and
treat genetic disease, though we tannot yet cure them.
1. Karyotype: &photograph of an organism’s chromosomes.
+  Candetenmine if 3 person has a chromosome disorder such as Down Syndrome.
DRA finerprinting, or gel electrophoresis, creates banded patterns based on a person’s
DNA base sequernce.
¢ £ach fingerprint is unique, so it can be used to identify people.
s Frgerprints of refatives are simifar to each other, 50 can be used to determine

genetic relationships between two people, or even two groups of organisms.
0} Genetic research has posed many ethical problems {le right and wrong) thet sdence alone

cannot answer.,

£1hice: :3%5«4 51 avs}iﬂﬁi{ i% MD(‘&Q% oy It ot OJCQ’\%

A karvotype shows all 23 pairs of human chromosomes. Note the last pair
idemifies this asamale.

Naln o mo

8% oo dF 4 sx m
40 b1 )

7B 14 15 6 17
%y 43 A% 6\
18 20 21 22
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Topic Seven: Evolution

I Evolution: “{}(”Qa?eﬁih‘ﬁ C,g‘%ﬁdcyt oy e “Hme_
H. Modermn Theory o?iwtution: v
A} Charies Darwin:
1. Was not the first to think of evolution, but he did figure out how it works imostiyl.
2. 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 {deas}

containg the foliowing ideas:

1. Earthis old {4.535 billlon years} and is constantly changing.

2. As the erwironment changes, evelution causes species to adapt to their environment,
¥ ?\) {&J%’U %3 i 'Se‘\ec:"{"im is the mechanism that causes spaciss (o
change,

Common Descent: Moderm species evolved from eaddier, different specias and share a

common ancestor.

5. Species that can not adapt become é’x‘{"i\ﬁ'ﬂiﬁ .

8. Mew traits arsein a species from moﬁ'ﬁmg and
gene Ceco moingtion (Sexval ceproduetion)

il Environment and tvelution: Specdies usually evolee when the environment changes.
A} Changes need to be long term — species do not evoive because of changes in the seasorn,
8} Changes can inciude:

b

Cimate change

2. Changeintemp

3. Change in water avallability

4, Change in food availability

5. introduction of new species inew food, new predator}

4. Species may be moved to a newlocation {accidentally taken 1o an island for example}
evviranmental change DOES NOT CAUSE evolution to occur, A temperature of cimate
change does not iseff force a spedies 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 8 very rare evernt.

e

https://scsmail.schenectady k12 ny.us/exchange/PutmanG/Inbox/BIOFORUM%20Digest%20-%2021%2...  5/22/2008



P

V. Natural Selection: The basic steps in naturst selectionare:

A} ot oy : Members of a spedes are different from each
other due to mutations and sexual reproduction
1. ®ovariation = no evolution or natural sefection, as there is nothing to “select”

+  Speries with no varistion are usually the first to die when the environment
changes.
B} Oec e Dc:‘\) c’}ﬁm : Too mary offspring are produced.
C} CMQQ:-%P&SV\ - Offspring must struggle to survive and reproduce.
o) _Sucvwat o the Lilesr
1. Offspring who inharited "8t trafts are, on average, better able lo get resowces, escape
from predators and find mates.

Hiapcing with “ucflt” tralte wil have more difficulty survbing and finding mates.
Fitness: A measure of how well a tralt helps an organism to survive and reproduce in its
environment. Note that there s no absolute rufe for fitness — what is it in one
enviranment may be unfit In another,

W

4. Mote: This "selection” is not a consclous act - no one is “choosing” who survives and

who doesn’t itls the result of the conditfons of the arganism’s erwironment,
E} 1&{) ( a&;uc‘&‘w‘"

i ore fit organisms reproduce and pass on thelr genes than unflt organisms.

2 On average, the rext generation will have more traffs from the “it” parents than the
urfit ones,

3. NOTE: Trafts are still inherited randomly. individuals offspring of "I parents can still
inherit “unfit” traits {though itwill be unikely to survive and reproduce}, Ttis only by
fooking &t the ENTIRE population that you will see the "Il tralts becaome more
common.

£} (’Rg'ﬁ@’i;]% ¥ Evolution does not happen overnight. it takes many generagons
of repelitive selection to weed out the unfit traits.
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V. Speciation: The process of making a new species from an existing ane.

A} Geographic [solation: A population is separated into 2 or more different habitats.

B} Rew variation and adapiation: Each population adapts to s new environment in different
ways. This results in physical and genetic differences between the two popufations.

C} Add time: The fonger two populations are apart, the greater thelr differences wilt hecome,

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

snacies.
e

VI Classification- Organisms are classified based on thelr evolutionary refationship.
A} Kingdoms are large groups of related organizms {fungl, bacterds, protists, animals, plants).
B} Aspeciesis able to successfully reproduce amongst iis members.

1. nNotethst this is not a perfect definltion ~ Uons and tigers can breed together, 33 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 biurry (see Ring
Species)

C} 8ranching tree diagrams [cladog ams) are often used to show evolutiorary relationships.

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

Vi

Fossil record preserves extinct speices as well as transiional forms between different types

ot

of organisms.

B} Radiometric Dating of racks corsistently confirm the age of the Earth and fossils

€} Comparisors of the anatomy {physical structures), embryclogy idevelopment), chemistry
and genes of spedies confinm expected relationships.

D} Direct observation: Humans have seen svolution occuwr both in nature and i the lab.
Examples include:
1. Bacteria evolving resistance to antiblotics.

2. irsects evolving resistance to pesticides.
3. Modeling natural selection with selective breeding 10 alter a speciss’ {ralts.
4, Ubserved examples of speciation
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Common Mistakes

“Stronger organisms are'mire it thanweak ones.”

Evplutionary fipess 15 not physicol finess, Fitness s determiined by who is better odopted to
supvive in o porticular environment ond who con pass.on their genes, Stronger s not always
betier, There ore many examples of species for whom it is better to be slow, weok, or
stupid thor fost strong or snorl i all depends on the environment you ore in,

“The organism evolved o five io fts epvironment.”

Individunl orgonisos do not evolve, Drfy populations con evolve:

Foe o P VPSENOCETEEHS SR BILTIG PN 0 ERI-AT Rt SHEy SNTA 4 PP S s o A
Thig organisim Coud not sdaptand Hwenl extinct

ndihvithinl orgonisms dies they Conntt §o extingl. Unly species con hecome edingt.

Page 25 of 39

"The bacteria becamie resiztant 10 antibiotics when they were exposed 1o them'
T pvplve, varintions must exisfin o coecies BEEORE the eniironment rhonmes (nre-

odaptation), Bocteria who did not olready hove o resistonce to antblotics would die when
exposed to them, o Chihuahug who isleft out in the cold will not grow Jong, werm furand o

£}

sguireel who ploys in Botlic will not evolve sutomobiie resistonce.

"Giraffes got long necks because they nesded thers to est feaves gt the tops of trees.”

Speries do not evolve trolts because they need them - Life would be much better fwe

cowld! Short necked girgffes were never giverlong necks any more thon slower gotelopes

are given speed when confronted by g predator The reason there ore no short necked

giroffes for stow antefopel s that they were put competed by members of Ther species with

mare fittrolts, Betler onswers ore

o Giraffes evolved long nedks because the ores with lonper necks were better
adapted to get food thap short neck pleaffes”

» 0 Grraffes evolved fong necks because more short necked giraffes died, and mare
long neck girafes Yived and reproduced,”

25
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g
g&% ,35": Fa
%‘?J}%} W s 5 15%’
; 3&%: {@;ﬁ fx@f
Present Time — — — — —lo — ¢l — — g% 7.0
. |58
25 million years ago
* He
50 million years ago -
75 iton years 8g0 — — — — S o == e — o e e e
Deeper fosals are typically older
100 MillGN YBAIS GO - ~r o o v o Ml mom o o s o s than those above them.
A
Evolutionary trees can show the relationship
between living and extinct species.
€
@
w3
@
a.
> DT
@ .
/ / iy £ (o
A58 - T ransitional forms for = dﬁ{” 4
4 gg e If % mary species can be found MEWChi[:;pus
sy ] in the fossil recard. This ‘
humnan bird's whale's disgram shows the evolufion éﬁ?
arm wing ﬂipper of the modem horse from 2 shed ol
Howologous Structures reveal that small, marg-tosd ancestor. Mesohippus
the same body parts can be g
modified to perform different o |
5/ functions. : Eohippus

https://scsmail.schenectady k12 ny.us/exchange/PutmanG/Inbox/BIOFORUM%20Digest%20-%2021%2. ..

<

5/22/200¢



Toplc Eight: Ecology

I Ecology: Sﬁu&% A, ocanis ms ard Fheic envirmmendl
A} Habilal: 352335_3 Gtgﬁmﬁm A :
8 niche: _[Jhak orpanism does Lesp. how i gets atereats)
1. Two species in an ecosystem trying to fill the same niche will
create CM__?Q‘("Z » which Usually results In only ooe spedies
occupying a niche at any one time. Drgantsms with simitar needs will often divide
resources to reduce competition (ex birds et insects during the day, batseat them at

night}

Page 27 of 39

Ch. How organisms interact with each other:

L Competiion: DCcurs when ot mote prganisms At) Saent (OSBICE

£x: A squirrel and d chipmunk compete for food,
Feeding: Ure organism feeds on another.
s Producer = An autotrooh: orpanisme that makes ite own murrlents Som sioele

substances.
« Consumer - A& hetergirophy may be anherbivore, camiiore, Dnivore or
detomposer,
L Symblosis: Aclose relationship betwesn bwo organisms in which ot feast one benefits.
»Caninchueds 2 orpanisms working fogether for mutual benelit [bee and flower] or 1
organism harming another [parasiie-hosi,

Organization

A} Abiotic Factors: f\}M iving Haings
8} BioticFaciors: La %&ﬁ%)

Ch tevaisoforganization:

Wawm ~ \ specics
o gl specits ¥
gmm..}m‘i*}. &ﬂ”

W ¢ pries
oo 5%5&,@”‘ ’.M tf&é\ 5?{

T

%ﬁ,gﬂ{; os
,%,f«t’% f}

bim:z, -
ele. 2 réém"*";s eca%gw

bws«p‘\

https://scsmail schenectady k12.ny.us/exchange/PutmanG/Inbox/BIOFORUM%20Digest%20-%2021%2...

5/22/2008

o

.

.

-

“

.

“

|



Page 28 of 39

tH. Populations: Agiven area can only supply enough resources for a Himited number of organisms. §
#7 A Carrying capacity: ;«fl«réeﬁd' sopration st an €co gg,s‘f’“em Caw  SupFor
B} timiting factors: Anything which limits the size of a population, including:

g’m}xwé&@, Saa‘:‘{fki; sl } predators, disease

€} Overpopufation: When a population exceads the carrying capacity. Usually results in a farge
numbet of organisms dying off untif a new balance is reached.

<’
{ \ R e w}(‘\ f\ e £ ?»%%gg fare s&“\;xg&; p{)
- - R > bW Sy :

i

Bopete

V. Energy in an Ecosystem Fime

A Jn l% ‘W%' provides 3l energy for (ife on Earth.
8} Sun'senergy s stored in the chemical %@&5 ___offood through the process of
DPhoosanthesis

:C} Food chain ~ Shows 1 way that energy can “flow” through an ecosystem,

3 "“i??‘\*f?i?‘ \

D} Food web ~ Shows many energy pathways, /‘,/»Z,y-',yﬂ,mmmm \\ hmd%a\\ )
‘: ‘é~ e RS

£} Energy pyramid: Shows that energy gets 105t 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. Onby about 10% of energy is passed from one step to the next

2. Thisis why populations of predators are typicafly less than the populations of their

peey.

CATERPILLARS

[ aess |
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V. Blodiversity 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.

8) As habitats are lost and species become extinct, biodiversity is reduced. This is considered
to be bad bacause:
1. Ecosystems with low diversity are less stable than ecosystems with more diversity,
2. Ecosysiems 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 potentialfy valuable resources,

V1. Ecological Succession: ?PDCCSﬁ 1A M’t&!\df\ eX ib‘hﬂ Common, 4’;6} AR
a(*g ()oau:a ace \ Communihes
A} TheorganiSms in each stage of sulcession change the environment, and alfow new

organisms to move i and repface them.

8} Climax Community: g:fa .& gﬁﬂ WCL 855 Tem
1. The dimax community is determindd by tHe local climate. Ngéx
*  Ex:Kansas has very ferttie soil, but not enough rain to support trees, so succession ¢ {‘fc’\;mm:
stops with grasses and shrubs, af:dl:dmr’m
e spruce

€} Any temporary disruption of a community wifl begin the process of succession all over

again.
e Ex:if aforest fire kills alf the trees in an area, succession will eventually return the

area back into a forest, but & much first pass through all the necessary stages.
e e Y a8 Jak ging,

bladk tpruce,
T aster

X9
&
R o8
&
\1 Herbs
ATchans

Exposedt arki mossas

OGRS - it / )
ol e {85
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V. Human Impact: Human actions can have both 3 negative or positive impact on the

environment.
} The primary reason humans have a negative impact on the environment Is because the

human population is growing, which places 2 greater demand on resources such as food,

water and space.
There are no easy solutions to any ecological problem. Every solution can have negative

k3

Development/industrialization
Foliution

Querhurting fovergrazing
Cear cutting/deforestation
. introduction of forelgn species
Actions being taken by humans to reduce or repair damage to the environment include:

i
pi
3. farming
4
5

Recycling wastes

Conserving avallable resources

Using cieaner resources {ex: solar over fossil fuels}

Protection of habitats and endangered species

tse of biological controls instead of pesticides and herbicides

Farming native plants {ex: cocoa in the rainforest)

Planting trees 1o replace those cut down,

Rotating crops or planting cover crops to reduce solf joss.

Passing faws to control poffution, land management, hunting, fshing, etc,

RN o b N e
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Specific Environmental Problems; "

Acdrain anids 1o +50, W
i ; ' B

1 Cause: Dutning sl iﬂi&k ‘%grgm aci;:i'

rewch Wy # {ﬁ% >
3 % : % Vix A“{a
2. pegative effect: ;%ggéé%&%ﬁ L ‘%fwé T

=k shasd > o 11 ke

i G ; ] 4 iy )
3. Wrattanbedone o dae uie %ﬁjﬁ»ﬁ S gMmissiend

oo mle serobpa 3 :
e butRes e arstmlze 66

1 Depletionof oronelaver

1. Couse: Uging. CECy 1 toslaes Y aerossh SAEgs

wh

, g 3 S & 3
2 HNegstive effact: Lncceases Skin cancer

3. Whstcanbe doner {Lly ¢ @&érx% CFCs

;wu;iizzag;ﬁaﬁb Lrom &Qrsmi%wg, 4o ‘g““*"%’j iﬁév&%’

2. Megative sffact: ia £f§§§§§§ §W§§ : 3 & rrsoortes
Liggy miate

e émzigw;ﬁ iy fgﬁ‘ﬁ{ﬁ‘%’“& ?aff&”?%m S “{?igg fs‘i"@,,
Set acide land Jor presecyss, parss

) Loss c{hab%ﬁa& tex: deforestation) . hous i
1o Lause fqﬁyxf‘?‘iai{ﬁ;&‘ﬁf%; -f&fﬁiﬁg, wﬁt&%}

2, negative sffertt Dowciey Loze habidat - loss o %M}“ﬁ?
Man Siscogt foed chain/ Eco sasiems

3. What tan be dore: ’&g%g§ﬁ%”§, {f‘ﬁc%@i}wg mgg{ﬁ"
Preserve Land
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? ifﬁéz%gﬂzg;w iss;/ Nvi\u«%;i/mééﬁﬂ&_,?aﬂwﬁm
limate clasage, sebes duicedl sprcies

2. Negstive effect: & pedinefion ,
Fropatems  Blueme tess giubie -
D akal legs o velosbie sl ets

3. What can be done! i g
e e Wb hoting [ Fishig/ Ao
£ ndange) Soecies AT pestects e"*‘gz iﬁ
e Lt aace Cmputadien
- . . " i iasrgall WRY
Beaed: 8 greace M4
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Topic Nine: Experiments and Labs
L. Terms:
&) Observation: What Is seen or measured.

Example of a Controlled Experiment:

B} Inference: A condusion based on observation or evidence. Hypothesis:
s s . \ . f ; it with§
€} Hypothesis: & grediction based on avaitable evidence. & good hypothesis states both cause ¥ pecple chew gum it wil improve their
and effect. memary.
1. Acorrect hypothesis can be tested and fakified {proven Incorrect} using an Independent variable:
experiment. Chewing gum — some people wilf chew
b3 The marnioct woy ta yrite 5 corract hynnthpeie fo ae an ® o thor cintament {oy i Eplus
2. The saslest way to write @ corvect hypothesis is as an “if-then” statement. {ext i { give guem, some wil ot
satients this pill, then they will not get sick.}
D} Theory: An expianation of natural events that is supported by strong evidence, Depandent variable
1. Theories tiz together many scientific facts, hvpotheses and laws. Memary —all groups should have thelr
2. Common Mistake: “Theories are things that are opinions, or are not proven.” memowcheci;ed both before and after the
This is an incorrect use of the word “theory” In a sclentific context. A sclentific theory is expe r%m' ent to see i it was improved
not osimple guess or confecture, and §s strongly supported by evidence, '
Experimental Group R
Controlled Experiments: Compares the resuits of an experiment between one or more Group that chews gum
experimental groups with a “normal” group.
A} Experimental group: Group being tested or recelving treatment, Control Group
78} Control group: “Normal” group. Should be identical to experimental group in every way Dosset chew gum {remamber - the
except one: it does not receive the new treatment, contral group aeve;; receives the new
) {regtment)
C} Placebo: A sugar pitl or other “fake™ reatment given o the control group. Usually only
needed when using human subjects. Constants
Should be the same for both groups:
0t Independant Variable: Variable that is belng tested {ex: new drug, new Tertiiizer). People in each group should be of Simitar
§ ¥ LY groug sy TSI
n “if-then” thesis. . s e
1. The ™" part of an "t-then” hypothesis health with similar memory, with similar
2. The independert variable is always plotted on the X axis. mixes of sexes, ages, and ethaicities. Sach

. group should also be tested in the same
“E] Dependent Variable: Variable that is measured at the end of an experiment; the results. way.
1. The "then” part of an "t-then” hypothesis,
2. The dependent variable is always plotied on the Y axis, Dats Coliected
You should test people’s memortas bath
before and after the experiment.
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Iil. Graphs and Data Tables
A} Data tables are used toy organize data which will be plotted in a graph.

1. First column in the tablels for the independent variable. Data Table
2. Second cotumn is another for the dependent variable, Temperature Heart Rate
3. &ach columan should be titled, and inctude units of measurement, Q) {beals/min)
4. Datain the Bble must be arranged in ascending or descending s 308
order, 10 150
16 180
8} Boththe x and y axis of the graph must be lebeled or tited. These fabeis are typicaily the 20 270
same ones used in the data table. Once again units of measurement must be written with 25 300
le

The independent variable s always piotted on the x-axis,
2. The dependent variable is always plotted on the y-axis.

C} Thexand y axis must be Aumberaed.
4 These numbers must increase by a uniform increment (that is you must count by 1's, 200

2’5,5's, 10's, etch

2. Your numerical scales should take up most of the axes. Squeezing it all into the k=3
bottom corner makes the graph impossible to read and no credit wil be glven. %:
3. The numbers must line up with the grid lines of the graph, not with spaces between §
them, i’ 200
4, You do not need to start numbering your axis with 0. g
o4
D} Todate, aif graphs drawn on the LE Regents have been line graphs. Any student who draws %" 100

a bar graph instesd of 3 lne graph will be denied cred for this part of the test,

All points pfotted on your graph must be surrounded by a circle (or sometimes a square or

triangle, depending on the dirsctions).

0 S 10 15 20 25

Temperature { C)
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V. Characteristics of a good experiment:
.. A} Can berepeated the same way and get the same results.

Have large sample size/many test subjects.

Ct  Are performed pver longer periods of time.

o} Test only one independent vartable. All other characteristics of the tested groups should

b the same.
£} Are peer reviewed ~examined by other scientists {o determine its accuracy.
. F}  Must test the hypothesis and show whether it is wrong or right.

G} Is objective - the experiment and condiusion are falr and unbiased. fact and opinion are

not mixed.

H} The experiment folfows established ethical and legal standards.

-
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Topic Ter: The State Labs (Part D}
. Maklng Connections {aka The Clothespin Lab)
A} PartA
1. What you did: measured how exercise affected pulse rate.

2. What you learned: exertise increases pulse rate 5\\9&5\}@5{/ * -‘

8} PartA2
1. What you did: Squeezed a clothespin for 1 minute, then squeezed it again for another
minute

2. Whstyou learnad:
+  Hyousqueezed more the second rourd, it may have been because your finger
muscles were “warmed up” from incressed clrculation,
»  Hyousqueezed less the second round, it may have been because youw finger
muscles were fatigued.
¢} PartB
1. What you did: Designed an experiment to test how exerclse affects squaezing a
clothespin.
# 2. What you learned: How to design an experiment (see pages 3-5}.

)

]
L36
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1L Relationships snd Blodiversity [ Botang curus 1ab)
£} What you did: Compared 4 species of plants, based on structural physicall and molecular
{chemical and genetic] trais.
8} What yvou learned:
1. Species that are refated share similar traits,
2. Differert technigues {such as gel electrophoresis and paper chromatography) can be
used to determine relatdonships between organisms,
Erdangered species should be protected because they may offer benefits to humans.

Results of Gal rophoresis of
DNA from Five Plant Species

Species | Species | Species
B c D

Key
= Band inthe gel

Gel Elactrophoresis = A technigue used 1o show bow spedies are related to one antther.
Restriction enzymes cut DNAInto fragments, which are placed into 8 well In a gelpiate)

Anslectric current carries the DNA frapments through the gel separating ther according to size (smalier pleces
of D8A are caried farther from the well than larger pleces]. This creates a pattern of bands which is unique for
every organism. v

Related organisms will show similar banding patterns because thelr DNA have similar base sequences:

{ N
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til. Beaks of Finches
A} What you did: Played different finch species competing for food.
8} What you learned: Different environmental conditions ffood} favored different species of

finch, allowing some to survive and reproduce, but not othars.

Finch Diversity

Large ground
finch

-

Medium

Large tree
finch

Small
ground -
finch

g Suideer®

Small tree

Probing b finch
”*’b
- Woodpecker

finch

Sharp-billed
ground
finch

finch
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V. Diffusion Through A Membrane
Ay oPart A
1. Whatyou did:
» - Made 3 mndel cel! using dialysistubing
» o Putplucose and starch inside vour Tcell”
s Putstarchingicator indinetoutside cell
2. What yousaw;
* nside of cell turned black because iodine difiused info the el
s Because putside of the cell was not black, you know the starch did not diffuse
throuph the membrans,

Used blue glucose indicator (Benedicts solntion) to see thatelurose did dffuse
througn the membrane.
3. Whatyou learned

»  Small molecules [glucose, jodine] can diffuse through a membrane on their own,
» o targemplecglelstaccht canoot diffuse through 3 membrancon thelr oun,
+ ¥oucanuse indicators fo dentify the nrecence ofspecific substances.

8] PartB

1 Whatyoudid:

+  tooked atred onion celis Under the micmscope.

s Added salt water to the onlon celis,

s Added distiied pure) water to the onioncefls: Betore
2. Whatyousaw,

v Saltwater caused the onion cells @ shrivel,

« oicdlied watercausethe cells o swell back 10 normal

What youlearned:

* Salt water couses watertodiffuse out of s el

» in pure water; water will diffuse into a cell
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