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Things You Should Know
about the AP Biology Exams

—. ZRAR

R 48 5 1 R B = 2 o N A Y BRARAE Bl 5 38, il rh W e i 32 R R 43y T
A~ 381 (Big Idea) , 4351 A

I . The process of evolution drives the diversity and unity of life.

Il . Biological systems utilize free energy and molecular building blocks to grow, to
reproduce and to maintain dynamic homeostasis.

. Living systems store, retrieve, transmit and respond to information essential to
life processes.

IV. Biological systems interact, and these systems and their interactions possess
complex properties.

TXRE A R0 43 4T BB A G\ ) TR S5 R L R 9 R TR R 2 ) A B R L S B R 2 ST — A R
G AW AESR . R OTERGAR DL IS 38R A O #E 4k (Evolution) | fE £ 5 28 It (Cel
lular Processes: Energy and Communication) . 1% & 5 {5 &, (Genetics and Information

Transfer) & B/ (Interactions) /8, £ FEAEHHHAW T .

BIG IDEA GENERAL OUTLINE FOR THE EXAM CURRIUMLUM PERCENTAGE OF COURSE

1. Evolutionary Biology
a) Early evolution of life
b) Evidence for evolution
¢) Mechanisms of evolution
Il 2. Classification 20%
a) Evolutionary patterns
b) Phylogenetic classification
¢) Evolutionary relationships

d) Survey of the diversity of life

3. Chemistry of Life
a) Water

Il b) Organic molecules in organisms 30%

¢) Free energy changes

d) Enzymes




2 AP ¥ G 5N %18

(Continued)

BIG IDEA

GENERAL OUTLINE FOR THE EXAM CURRIUMLUM

PERCENTAGE OF COURSE

. Cells

a) Prokaryotic and eukaryotic cells
b) Membranes

¢) Subcellular organization

. Cellular Energetics

a) Coupled reactions

b) Fermentation and cellular respiration
¢) Photosynthesis

Immune response

a) Humoral immune response

b) Cell-mediated immune response
Homeostasis

a) Animal responding to environment

b) Plant responding to environment

10.

1L

Heredity

a) Cell cycle and its regulation
b) Meiosis and gametogenesis
¢) Eukaryotic chromosomes

d) Inheritance patterns

. Molecular Genetics

a) RNA and DNA structure and function

b) Gene regulation

¢) Mutation

d) Viral structure and replication
Nervous system
a) Structure of neuron
b) Impulse transmission in and between a neuron
¢) Movement under nervous system control
Endocrine system
a) Hormone

b) Coordination between hormone and nervous system

30%

12,

Ecology
a) Population dynamics
b) Communities and ecosystems

¢) Global issues

20%
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Chapter 1  Things you should know about the AP Biology exams 3

LAY R R

B 3% (Multiple Choice)™ ;63 £, )\ 4 45 2B %
W o 6 B OF 9 19 — 33
2 WA 90 434

(508 | 44 i (Grid-In Questions)™ 3 6 151, FF I , % 5k
T A5 1 25 SRR R

15 1A B (Multi-Part Questions) 3£ 2 @i, Hth 1 i3

&E 20~25 43l / i
ESU R =L
(50%) e . . 90 518
0 {6 25 53 (Single-Part Questions) ;3£ 6 i, ] 2~3 /)

3~10 734 /75

(3
L By RO 2o A W) ad B 2 ) PR 3 s o 1 AR 45 i A 40 28 A 45 b i BLRY

2. TSR SR IR T T

2
2
=
'§

P00 =
CO00000006O ~

0000000000

OEOOCLOPO

000600000608~
CE000CE0000

Eoee e oo
©E00eE000EeD |

PR [©
OEAOVOEE P

ORAOOCECOS|+
CleRbleCeleleS S
CEREVOEOO

ceRibleeele] Sols

OREVOCC OGO~

OREVOOEOGOO ™

cleRlolelele] IScoSN

CROEOOCEOBO|=

CREVOCEe ©
OO |©

AT A BT SR g CRT R AT IO s 50D e & WA ) 2B TR
3. T WLABUER 3 FH PR (A R SE B K SE AR AR L BORIE R HLA 2 4, 6 R A
Fo 24 19 1 LA SR LR, DRI 7 fo A 45 s B RAR S IR il Y SCR K



AR, 7 B SE BEPDFIE U7 M) : www. ertongbook. com



Chemistry of Life

I . Water and Its Properties

Most cells are surrounded by water, and cells themselves
are about 70%~95% water.

1. Because water is a polar molecule(#% £ 4 F ). water mol-

ecules are hydrogen bonded to each other.

D

2)

The polarity (#&1#)' of water molecule results from
the electronegativity ( B i 1) of oxygen atom in wa-
ter. Electronegativity is the tendency of an atom in a
bond to attract shared bonding electrons. The bonds
between hydrogen and oxygen are polar because oxy-
gen is more electronegative than hydrogen.

The polar structure of water has important conse-
quences for the interactions that occur between water
molecules. The most important interaction between
water molecules is hydrogen bond (5§ & )*. A hydro-
gen bond is the attractive interaction of a hydrogen at-
om with an electronegative atom, such as nitrogen,
oxygen or fluorine that comes from another molecule

or chemical group.
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2. Water has many unique properties that make it essential
to all life. Most of water’s unique properties are a result
of the hydrogen bonding between water molecules.

1) Water has high cohesion( i 8 71) and adhesion ( & Bt
71)%. Cohesion is the attractive force between similar
molecules in the same phase. Individual water mole-
cules tend to “stick” with other water molecules due to
hydrogen bonding. Cohesion helps hold a column of
water together against the force of gravity. Adhesion
is the attractive force between molecules in one phase.
Adhesion between water molecules and the molecules
in tube-like structures in the tree trunk is also impor-
tant in transporting water from a tree’s roots to its
leaves. Both cohesion and adhesion let the water from

a tree’s roots be transported all the way to its leaves.
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Chapter 2 Chemistry of Life

Water has a high specific heat capacity( [t 3 & )", It
takes a lot of energy to change the temperature of
water. This characteristic makes water a good insu-
lator and a good coolant. When you sweat, your
body is using water as a coolant. The evaporating
water removes heat with it. At night, oceans are a
good insulator. The energy that the sun spent in
heating the water all day is slowly released into the
night.

Density of water decreases when water freezes’. Hy-
drogen bonding arranges water molecules into hollow
“cells” when water freezes, making it less dense than
liquid water. This characteristic of water is what al-
lows fish in lakes and ponds to survive in the winter.
When the water freezes, it becomes less dense and
floats to the surface — leaving the bottom of the lake

or pond unfrozen.
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Water is universal solvent, because it dissolves a great
number of solutes®. Polar covalent compounds, be-
cause they too have charged poles, also dissolve in wa-
ter. Nonpolar covalent compounds, however, do not
dissolve in water. Thus polar covalent compounds are
hydrophilic ( 35 7Kk B9 ) while nonpolar covalent com-
pounds are hydrophobic(Hi7k B9 ). This property facili-
tates chemical reactions both outside of and within liv-

ing systems.
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Cohesion Enable plant transport water from root to other
Adhesion organelle
High specific heat Moderation of temperature /G K
Expansion as it solidifies Insulation of organism of water by floating ice
Universal solvent Important mediate for metabolism in lives Polarity of water

I . Life Substances

Life substances fall into four major groups: carbohy-

drates, lipids, proteins and nucleic acids.

1. Carbohydrates (f&x7K &%)’ 7. WKL A YR T g

Carbohydrates provide fast energy (4 kcal/gram) for 2L i A7 g f S AR

. BT A Bk KL AW

the human body. Some forms of complex carbohydrates W C, H,, O, i 25
serve as roughage and as the structural backbone of H,

plant cell walls. Carbohydrates are typically classified

according to the number of saccharide ( sugar) units

they have.
1) Monosaccharides( B #&)® are composed of a single sug- . M ZE F o
ar unit. They are the simplest kind of carbohydrate. (7K AL & 4 P I
" . SRR K AL G W S5
Fructose( R #%) and glucose (B & #E) are two common . S A 2
monosaccharides. Glucose and fructose are isomer ( [ R WL s, —
B M), because they share the same formul‘a i%ﬁ;ﬁﬂ*ﬁff?z’ggﬁ
(CsHy, Og) but the placement of the carbon atoms is Sk

different. Additionally, the placement of a H and OH
group in a molecule of glucose determines whether it is

a-glucose or -glucose.



Chapter 2 Chemistry of Life

H O CH.OH
N\
H—T—O0H

HO ——— 11 HO——F—H
H——OH H—1—OH
H———O0H H—-——OH

CH,OH CH.OH

Glucose Fructose

2) Disaccharides( —#&)° are composed of two sugar units.

3)

They are formed through dehydration reaction ( i 7k 4§
& K hM). The covalent bond connected 2 monosaccha-
rides is called a glycosidic linkage(#E# ). An exam-
ple of a disaccharide is sucrose ( & # ) (formed from

fructose and glucose).

CH,OH CH,OH

0 CH:()HO 0
H H . H H/H
! | E—
HONOH 1" ton _ HO NI HYcon HONQH H
H H

i UR
kI SR e (B VR D iR i

Polysaccharides ( & # )'° are composed of three plus
sugar units. There are four main kinds of polysaccha-
rides: starch(iE ). glycogen (#E 5 ), cellulose ( £F 4
%), and chitin(JLT J&). Starch is the storage form
of sugar in plants. It is made of amylose ( B $% i #)
and amylopectin ( 37 §% i #} ) —each thousands of glu-
cose units in length. Glycogen is the storage form of
sugar in animals. It looks like starch, but with more
glucose branches attached. Cellulose is a structural
carbohydrate that forms cell walls in plants. It is not
digestible by either man or other animals. Chitin is a
polysaccharide that contains nitrogen. It is found in
the exoskeleton of arthropods and the cell walls of

fungi.
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2. Proteins(EH&R)"

Almost every structure in an organism and all enzymes

are composed of proteins.

1) Protein is made of amino acids( & E# ). Every amino
acid has an amine group (& &), a carboxyl group (¥
E), and an R (variable) group (R X ). Amino acids
are connected to form proteins by peptide bonds ( Bk
$ ), which are formed through dehydration synthesis.
Thus, proteins are also called polypeptides ( % A )'.
The function of protein is closely related to the order

and number of amino acid groups.
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CI’H.:
CH; 0 H—C —()HO
| 7 | 7
N+—C—C\ H;N*—C—C\
| . | =
H 0 H 0
Alanine(Ala, N % 1%) Threonine(Thr, 77 2 /%)
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