Proton
Nucleus
Neutron

Electron
Carbon (C) Nitrogen (N) Phosphorus (P)
Atomic number =6 Atomic number =7 Atomic number = 15
Protons =6 Protons =7 Protons =15
Neutrons =6 Neutrons =7 Neutrons =15

Electrons =6 Electrons =7 Electrons = 15
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Addition of
1 neutron

(a) Hydrogen isotope, 2H

Protons = 1
Electrons = 1
= Neutrons = 1
Hydrogen atom, H .~~~ (b) Hydrogen ion, H*
Protons = 1 . @ Protons = 1
Electrons =1 /! Electrons = 0
Neutrons = 0 bl Neutrons = 0

Loss of
1 electron



Addition of
1 neutron

(a) Hydrogen isotope, 2H

Protons =1
@ Electrons = 1
. Neutrons = 1

Hydrogen atom, H
Protons =1
Electrons = 1
Neutrons = 0



-

Hydrogen atom, H
Protons =1
Electrons = 1
Neutrons =0
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Loss of
1 electron

(b) Hydrogen ion, H*
Protons =1
Electrons =0
Neutrons =0



NaOH (sodium
hydroxide)

Ammonia

Soft soap

Seawater

Pure water

Normal rainwater

4 — — Acid rain

3 —

o — Lemon juice
o — Stomach acid

1 Acidic

— Car battery acid

Y o
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H H H | |
H—C—H H—C—C—H I | |
Ill Ill Ill H” >c” >c ™H

(a) Methane, (b) Ethane, (c) Naphthalene, C oHg



H—C—H

(a) Methane,
CH,



H H
H—C—C—H

H H

(b) Ethane,
CoHg



(c) Naphthalene, CoHg



THE PERIODIC TABLE

SYMBOL

ATOMIC NUMBER
ATOMIC WEIGHT
NAME

S 6 7
mB 1vB VB VIB VIIB

ALKALI ALKALI
METALS EARTH

METALS
LANTHANIDES |
HAYDEN
MCENEIL
SPECIALTY |
PRODUCTS ACTINIDES

www.hmpublishing.com
© Hayden-McNeil Specialty Products

14 15 16 17
IVA VA VIA VIA

() = ESTIMATES

10

11 12
IB 1B

HALOGENS




Phosphate
group

(a) DNA nucleotide

Sugar-phosphate
backbone

(b) DNA double helix



Phosphate
group

(a) DNA nucleotide
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Sugar-phosphate
backbone

-
(b) DNA double helix
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Food
molecules

_—

Potential energy

CHu® + @

Glucose Oxygen
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Carboﬁ d

~ €03

Kinetic energy

ioxide Water

-

Heat



Microwaves Visible light

Radio ~ Ultra- Gamma
waves | | intvared violet i X-rays i rays
| |
Low energy, ! : : ] High energy,
longer I 1 1 I shorter
wavelength ! } ! I wavelength
Non-ionizing | : ' : lonizing
| T i i T T T T 1 T T T 1 T |
1 1072 1074 106 108 1010 10712 1014

Wavelength (meters)
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" Lig\'r‘\t'f;f_envergv

@ Light reactions o

@ Calvin cycle @
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Consumers

Energy is released as
heat in one-way flow
through system \

Detritivores and
decomposers

e Wi
Rl

Chemical energy

(a) Energy flowing through an ecosystem
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Consumers

Matter is conserved
and cycles within
system

Detritivores and
decomposers

Nutrients

(b) Matter cycling within an ecosystem



Heat

Consumers

Producers

Energy is released as
heat in one-way flow
through system \

Detritivores and
decomposers

Chemical energy

(a) Energy flowing through an ecosystem
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Consumers
Matter is conserved

and cycles within
system

Detritivores and
decomposers

Producers

Nutrients

(b) Matter cycling within an ecosystem
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