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BIOZONE
Worktexts

Combine the very
best features of a
textbook ....

.... With the utility of
workbook




Worktext

— not a traditional textbook

Our worktexts are

® worktexts - requires direct
with content

® Students write answers directly onto the
page that forms a

@
® for accessibility
® Many activities

® \aried content delivery




Self-Reported Grades

According to educational research,
one of the most successful
pedagogical tools leading to
student academic achievement is
self-reported grades.

(Hattie, J. (2009) Visible Learning)

Teacher
effects

Developmental

effects

Q

Reverse
effects

N
o

o)

Effects

Effect sizes greater than 0.4
accelerate student learning

Influences on student achievement

Self-reported grades
Classroom discussion
Rehearsal and memorization
Feedback

Direct instructions
Classroom management
Cooperative learning
Inquiry-based teaching
Ability grouping

Homework

Mainstreaming and inclusion
Class size

Co-/team teaching
Mentoring

Lack of sleep

Retention B -.32
Boredom B -.49

B 1.32
I .82

K
I .70
B 60
B 52
40
S 31
S .30
29
27
21
19
12
1 -.05

Visible Learning is a synthesis of
more than 1,500 meta-studies over
90,000 studies involving more than
300 million students (the result of
nearly 30 years of research about what
works best for learning in schools)



How can students self

e For each activity in the worktexts,
full and correct suggested answers
are provided in the Teachers Edition
and in the BIOZONE World platform.

* With teacher guidance, answers can
be provided to the whole class at the

completion of the activity, or in

smaller groups during the lesson.

-grade with BIOZONE?

Comparing Virus and Cell Structure

Key Question: | low does the structure of vinises compare ta the structure of rells?

» A virus is an cxtremcly small, infoctous, and highly specialized intracellular parasitc. Viruses are discase causing
agenis [pathogens] that replicaie [repmduce themaelves) only naide the living cella ot ather argreams They are
nol considersd living easelves.

» Viruses are acellular, meaning they are not made up cf cells like the prokaryotes or eukaryotes, so they do
not conform 1o the cxisting criteria upon which 2 five or six kingdom dassification system is based. Viruses arc
metaholically nert until they are insde the host cell and hyzcking s metabolir. machinery to make new vira
parlidles. However, Uwy ars ollen classiied as micoorganisis, dong with other Uny living oigansime.

» A typical virus contains genetic matzria’ (DNA or RNA) encazed in a protain coat (capsid). Some viruses have an
additional membranz, called an envelope, surrounding the capsid. Many viruses have glycoprotein receptor spikes
on their envelrpes fhat help them o attach 1o surfzes of the hoat rell they are inteching

Classifying virus types

» Viiusss vary greally in lhein appesianoe as shown below.

Giycoprocedn colkae medate atfachment
0 e NOSE CRIE receptorns

Two coples of | /ral envelope (Ipoprotein)
single stranded | {

Structove of Y, an Structure of Ebala vines, an RINA Slovius Structure of Lambas phage, 3
enveloped refouins that causes Edola hamoThagic ever bacteriophage that infects £ ol

1. \What is the signficancs of viruses beng ncn-iving? Viruses are acellular, they have no metabolism by

themselves andiherefore require living cells inorder Lo replicate,

-NJ

I low do many viruses atiach themselves to the host cell that they are nfecting?
They use the glycoprotein splkes o Bhe viral envelope o attach to the host cell's surface

(Y]
.

Descrite the basic struciure of a generalized virus, identifying the structures the three virus cxamples above have in
common with cach othcr:

AVirus [s composed of a protein coat surrounding nuclear material (PRA or RNA). Al have some means of
recognising and Interacting with a host cell inorder o infect it (e g. tall Abers or glycoproteln spikes).

4. Desuibe lhe pupuse of the [ellovaryg
ia) Glycoprotcin spikes: Clecproteln spikes enable the virus to attach to a host cell

ih) A bactenophage's b tibers- Tall fibera 2nabie the phage to attach to ahost cel.

i¢) Protain capsid The proteln capsid encloses and protects the genetic material

The founders of virology

) Virclngy 15 the shidy of vinises ['nor ta the 1818 no ane knew
ol lhe exislence of veuses.

» Dimitr Wanoveky (7264-1920), 3 Russan botanist. was
panicularly inter=siad in what was causing diszase 1o tobacen
pants ||z used a very fine mesh to filter nut hartena from
an infectious solution but discovered the parick causing the
dsaasa was small enough 1o traval through it.

» Following on from thesc findings, Dutch biclogist Martinus
Hejennck [ 1851-1!131) repaated the sxpenments on the
wbaccy planis. Hz discovered the "inlzclng solulon' could sko
infect other plants. Beijerinck idontfied the first recorded virus,

MV, 1obacco mosaic virus, and alzo coned the term virus’.

b IF wasnt unhl after eleckron microscopy was develap=d Hat
miciuscopes could visual ze viruses. In 1939, scwnlisls viewed
a virus, the TV, for the first time.

I . |

Comparing virus and typical cell structure

» Allhough boll viruses and single-celled oigansns are gouped logelhe
in structure.

» Many key structures present in cel s, that are requirad to perform life fur

lypical virus structure Nin
Lnvsiope
Protsin cozt, p ’ 1|
N Cell w.
\
Plasma \
membrane,

Rikosome-
. S/
ﬁ Cylopkss

“Flaccl!

\SpKes (for aftaening

/
Nucicic acio- :
(RMA or DNA) specaic cell zurtacos)
fize” Typucaly N O2-N 25 mm length S79° 7

5. Usc imformaticn from the labeled modzls abose and previously in the chaj
10 answer the questions below:

(7) What struchires ara present n anses and all celk? _Genellc mater

(L) Whal sbiuclural lealues e absenl o a vinus, bul present m all celks?
subatances needed for metabaollsm, and orgsnelles.

6. Sclect two structural fcaturcs from Q5 (b) and discuss how their absonce |
Without cel! organciles such as mivochondria, ora specific place or

no mezns of respiation - which breaks apart glucose to provide en

memprane, the virua has ne meana to control the selective Aaw of :




The Powerful 2nd
Learning Moment

® Students write their answers directly onto
page - thereby forming a record of work

® Having students self-grade their work, and
possibly correct and improve their answers
is a powerful second learning moment

® The reference material, questions and
answers are all in one place - making for
easy revision

K2y Question: How has Covid-19 aflected tha environment?

Many czuntries want into soms level cf lockdown &s it became
evidert strong maasures wera needed tc reduce the spread of
tre naw coronavi-us. For many countries this meant tanning

ltay was ore of tha first Euopean

colntries tn report Covic-19 casas ltaly "

went into & rafional kockdown in March A %h
2020 In an atlemp! to reduce I1s spread. A
Within weeks a reduction |1 alr polluion - T
over fa'y was observed. Tha imagas

on the rignht show nitrogen dicxide

concentrations over taly in Marcr

2019 (‘eft) and during the lockdown Ir

March 2020 (right). The main scurce of

nit“ogen dicyide from human activities

is the combustion of 12650l fugls (coal,

gas and oil) sspacially fuel used in cars.

How has Covid-19 affected daily global CO, emissions?

Environmental Effects of Covid-19

traval, and clesing putlic fazilities, schools, and physical
places cf business. Industrial activity, energy demand, and
the number of vehicles cn roads fell dramelicaly. Scientists
nave been mantonng the ettect of these changes.
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The lckdawn reduced the demard for energy and aso reduced gL‘bal carbon diox de emissions (IZO’CW) S0, 'what doss his mean
for the envircnment? l\/vany countries have signed the Kyoto Protocol, an intemational treaty designed o lowar greanhouse gas
emissions and he p reduce the affeciz of giobal warmng. Carben dicxide is a greenhouse gas, 30 the reduced CO, emissicns
cbearved over lockdown are helpiul in reducir g the eftects of global warming. However, for the Kycto =rctocol 10 succeed, the
racuction in emissions must be susiained over a I'.Y'rg pe'ic-d Nost researchers FIGGICI tha! meimalnhg the low amission levals seen
Eetwsen January and May 2020 will be very ciffic il arce the warld returrs to a pre-pardemic lawe] of activity

Dally gicbal CO, emissions (1570-2020)
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@ 1. Describe some of the envrenmental bensfts cbserved during the Covid-19 lockdown: _

Dally global carbon dioxide em!sslons dropped significantly from 100 Mt CO., per day to around 85 Mt

CO, psrday. Alr poilution from nitrogen dioxide also dropped significantly as shown gy the nitrogen oxlde

cancentrations in the troposphers in laly betwean March 26719 and March 2020 (during lockdaown)

~

® 2. Suggest why scientisis do not thing tha rezuciion in emissicns will be sustainable after the ockcowns are lifted;

Ihe emilsslons dropped mostly because people stopped uging cars and other forms of vehicular transport

(because they were etaying hoine) and some Industries shut dovm or were reduced In output. Orice the

lockaowne are over, people will again be using vehicular transport and Industry will resume full production

capacity. It le entirely likely that the emissions will return to previous levels.

©2020 BIOZCMNE Intarnational
ISBN:978-1.93-8506633.7
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Curricula-specific Titles

® Titles are written to meet the requirements of a

 NGSS frameworks
- State standards
- College Board CEDs

® identifies key
components:

> Program specific content, examples, case studies
* Practical components and investigations

> Curricula specific assessment tools
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TITLES




BIOZONE has two NGSS series

e Both series have been specifically written for NGSS
e Both series are (DCls, CCCs, SEPs)

e Both series scaffold delivery of material using the

©Bi1ozonE € B10z0MNE ©Bi10z0NE © eiozon:
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PHYSICS OF THE CHEMISTRY IN THE THE LIVING M—_
EARTH SYSTEM PHYSICAL EARTH& sPACE [§ BIOLOGY
NESS  INTEGRATING CHEUWISTRY AND EARTH SCENCE S C I E N C E S 11 - | ,

FOR NGSS

Integrated NGSS series Standard NGSS series
Integrates Earth & Space with 3 other sciences No integration with ESS - traditional approach
Longer activities, several concepts Shorter activities, one concept
Concept understanding is developed Concept understanding is developed over

within an activity a series of related activities



Standard NGSS Series

® \Written for the standard
(not integrated).

® Structured and organized on the
(DCls) of the
NGSS framework.

o Allows —
deliver the material in an order which
best suits you

) BIOZONE Student Edition
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Koy Queastion: How did energy and matter move th-ough ecosystame when dinosaurs were the
deminant spacies?

Over the time dinosaurs exisied, from he Trassc ferbd, 252 million years ago, 10the end of 1he Crataceous
perixd, 65 milion years age, 56 species of camivorous dinosaur and ‘85 species of Ferbivarous dncsaur were
known to have exisled in Morth Amarica.

YrENNISaus (X was ar apex (top) predator of the late Crotacecus pesod, ending 65 mill on years agoe. It wes
cne of the largest land predalors to have aver edstad, measuring 12.3 metars long and waighiag 8.4 tornes.

T rex cbtdned its food by huitirg herbivorous cinosawrs, and somztines members of its own spedes, The
horbiveroue dincsasre dominated tho landecape and cblained frod by eating a wide variaty of plant-taged
natarials such as ferns. horsetails, clu>-mosses, conifers. cycais. and ginkgos

1. (@) How do you hirk wo could represent the Broding relaBionstips botweon he plamts, herbivorous dindsaurs, ard the
camivoross T rex described above by o simpie dlaigmm?

(b) Allite on Ea‘th noods enorgy to sunvive, Il anmals cbtan enorgy from the OC they eat, oither from plars o by
@aling otfer aninak, where 0o you Denk plams cbtan Ui enengy Tom?

2. Wial du yuu Wiek woud Dappen to e Creloveoss sousys e Uesa Dued abova B e nunbes of pluds kel sigoldlcanlly?

Predator-Prey Relationships

Key Quesiian’ Am the popuations of pedators and prey related and baw de they change aver time?

Do predators limit prey numbers? Fluctuatiors In hypsthatical populations

» It was once thought! that predators always
Imited the numters of their prey populations.
Whie this is often true for invertzbrate
predator-prey systems, pray species are vary
uf e regulated mivss by fuclors, sush as
dimate and the waslakity of food, than by
predaton

* In contrae’, prodater pepuatione ¢can ko
drongly allected by the availabiity of frey,
espacially when there is litle ity for
prey switcling, ie hunfing another prey if the
prefrmed one DECOMES SCRIvE,

» Predator and prey popJlaions may seltie intd a
Hatie wsallations, nhere the predotorn numbers
fllew thasa of tha pray, with a timea lag (righl)

of predatcr and prey

A case study in predator-prey numbers Bambeo plants as home tomay
In somre arees of Nortweest Inda, a namber ot wodlly nsect species, indudng lad/bugs

apl id specivs wolunice wid loed of Lamboo plants. o gy,

Tho aphide can damage he bambio pe much tha it Aptinks feud ol B banboo s, asd
i no longer able tc be utlized by the ocal people for thatadyhisys sra pradatan of tha

construction and tectils prodiction. aphids (baow).

Giant ladylne) heetles (Anisaleniniy diatala) feed
exdusvely of the wodlly aphids of bambao plats
There is sorre iMeres! inusing them as biokgial
contro agents 0 reduse woolly apiid numbers, ard
kit the ¢amages wooly ophids do to bamboo plarta.

The graph below shows the eletionsrip bemveen the
grant ladhbug beotlo and the woolly aphid, whey grown
in ennimllad labaratory conditinns

Sanpkiy wewh

1. (@) Onthe grapk atove, mark the two poins (using cilferon! cclomd pens) whore 1o padk numdars of weolly aghids axd

Number of glant ledybirds

plip3 Modeling Meiosis

Koy Queslion: How ic vanaton introduced inta the gametee formed during meioeie?

Modal ng meiasie using papeicks slicks can halp to undamstznd how meissis craates varation. Each of your somalie

‘body) cells contains 46 chromosones: 23 maternal and 23 palernal Therefore, you hane 23 homologous péirs. For
simplicity, the nember of chromoscmes studied in this exercise has beer reduced to ‘our, i.2. two homobgous pars.

s 9o é\ﬂ !lmﬂguﬂm 11.2 Modelling meiosis using popsicle sticks
e 1)

ee cppendix for equpment st

To study the effect >f crossing over on qenatic variation, you
will work n pairs o simulcbe *he inheritancs of two of your
own trelts atility fo tosgue rcll ¢nd handecness. This activity
will take 548 minubes

1. Record your phesohype anc getotype For ecch trad in the
tabe (right), If you have a dominent trat. you will no* krow
if you are helerazygous or homoZygoas for that trait, S0 you
van cheoas whe genotypue

2. Before you stert the simulctics, partrer up with a claismate.
Tour s wil combing wity thelrs (fertilizction) a° tre
and of the activity b praduce a "chitd”. Decdlda who will ke
Ferrale, and whao will be mele. You wil need to work with this
person again at itep 7.

3. Coliect four popdcle sticks. Thise represent four
chrymosomes. Color 'wo STIKS blue of mark them with a .
for patornal chremotomas. The plein dlicke are the malereal
chromasomes. Write your initials on exch of the four shicks.
Label cach chromosome with its rumber.

Lot four atihy dots with alivles to Step 2
det-rihe ynur phonoype and stick each

onto the ate chromosone. In

the thown (fight), the person is
heterozygeus for fongue rdling so sticky

dot: with alleles T and ¢ are placed cn
chromasome 10. The person is 3lsc left

nanded, s¢ aleles T 3INa r are placed on
rhesmknre 7

Rardomly 1ro> the chromoiomes ontc a
tabie. This raprasent; a cel in aithar the
teses of evaries ! . e
Mm vour ckromosomes by om; " Chromasone ausrbaer
four more Identical popslcie aticks fo the - !

tabe (right). . —)

What cre you simulating with this Homrologous pair  dorolojous peir

achon?

m 3 NN
Simulate tee first stige of mecsis by lining the duplicated (T
chramosome gair with tyeir pair (below). for zacy i
[ctrmwv;n cumaar you will have tcsa touching alde-oy-sde \
A. bebw
At this stege crassing over occurs. Sinulste fhis by swapping sticky
ot froen aapinng nomolojues (€ beow).

Step 4
A)

o202 BICZOME Irvernitionsl
1SBN: 9781508566934
Protccopyng Orohbied
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Key Queslion: 'What are sare cf the ways atoms bind together?

Sticking together

» Apart from a small geoup cf alamen's called e "noble gases’, alements are naver found in mature as singular free.
fioating atoms, The r atoms are alweys found banded 1 otver atoms. These can be either the same kird of atom
{as n hvdrogen cas) o hey can be diffarent a1ms (as in carben dioxige).

”("

1 its panw forn, W bt sedkin Calering b‘m“ mﬂh':“ Sediam m‘“ﬁ' “')“l:':dwv
aslvery netal. ks aloms share therr yellow tngo. pure form, the a slalds G psbal 1 sudlun
mobile elecirent and are hold ‘ogoharby  Am lourd tovalently bondae togather in chiosido lons held 1aother by fcnic bonds

metalllc bonds. [1iz a very iwactve metal.  Pair. Chiceingls Nghly toxc ardreactive

» Atoms without &l va ence shells are reactive because havirg unga red eestons
and vacant orbids is enargetizzlly urfavorable. Vacan® orbitals can be fllad by aither
shaning electrons (e.9. covalart bonding) or by gaining ar bsing electons. When an
atom gains o1 1oses an eeclran (Cr 2i2<rons| il be>omes an ion,

? In the exampk above of sodum and chionne, both elements arg highly reacive in
their pure fcrm. Although their a:oms are shaning alectrons, t s encrgaticaly mara
favorabla o sodiurm atoms 1o lose an eect on and chiosne atoms 10 gain an elecyon
and farr jons. When sodium 2nd cllarine raac:, a ‘arga amounl! of thamal energy is
10kased, The resulting produd, sedium chhbnde, is stebe and uneactive,

Fodium reacing with chieriye Ir the presence of water (whch Sdek stants* the reaction),
» The diagram below shows the cranges in toading that eciurs duiing the reackon between sedium and choine,

=) o o) e
. TP - ove
i (o)

Covalent boads 1 chiorine toric borvds In sodium chioride

1. {(a) Wha' has happened 1o the chirge on the chionre ater A became a chlorde 1dn?

(h) How har ‘h= happanad?
(<) Whaes Jid s chage eomee lican?

Z. Compare the positone o codium end shlarine on the periadic teble. What doce thie eay abour: their eloctronegativity and
the react on betweon them?

000 RIOTONE Intserascral
148K 975-1-917309-197
Photocopying Srohdited

Molecular Shape
Key Question: How does the sharing of electrons in molecu es afect a molecule’s shape?

Spontaneous orientations
P Somelimes objects anentate themselves nio cetain shapas without any apparentinpd Dt @rgy. in tact by
otientat ng herrsales in such shapas the objadis are ir their most stable and least arargetic fonr.

» For example the spring in the phoo balow right, has baen placad srder tansion and is bart. Wotk must ba done tc
bend the spring like this, 11 other werds, anergy is nacded

b If tho porson iamoves thor lingers 1 anorgy inthe spnng will
be relassed and the apring wil instenfy réturn to s normally
straight skape (and probably go flving across the 1oom as
some o the energy it corwerted intc movement)

b But note that -he sping will remain in its straich! Lnbent shape
as bng as no one puts aresgy into it by bending, stetcring, o

compresaing it. Wiy coest't the spring spomaneoasly bend,
o1 compress, or siretch?

r The reason s bacausa 1S normal sraight shape s the least
enargatic, To ransfcrm its shape ensray most be put into &,

1. Inflate a bal oen and fie it clesed. Drow a dot at the tep and botterr of the balloon wita a marker.

2. Imaging a lire connecfing the dots yo1 have drawn. Box | below shows a smple drawing of thz two
dois and the line econnecting them

. Inflate a sacond balloen and tie it closed. Craw a dot on the tep Tie the end of the second balioon to
the end of tae first balloen,

In box 2 draw o dagram (fimiar o bex 1] 1o show hew the throo dofs are cornectod.
S. Bend tha kalloors at the poin® where they are jeinec. Whet happens when you lef them go®

6. Inflate a trird bal sen and $ie it clased. Again drew a dot an the top end tie it *o the jain of the first
ond second balloors.

" In box 3 draw a dagrem 1o chow how the four dote ftke tep of three ballzone and Hhe ore at the
bollcr of The firsl ballcon) are cotrexlec.

. Repeat this procedure with a fourth baloos end draw the diagrom of Hhe shape cornectirg all five
dots in box 4.

>~ —a—
Box &
\‘.

S2020 DIDTORC ks mbicoad
IS0N. 9731227305027

Fhetcuogyny frof el ied

a5

Yl Acceleration

Key Question:; How do we use what we know about constani acceleration k2 sclve unknown values of
diplecamant, lims, and velocoity?

Acceleralion

F Acceleralion occurs when velocity changes. Accelaration can be cherged by alaring
gpeed or direction (or both). Itis defined as the change in velocty over the tine alapsed. a

hangy In dma (AL

F In enzrydey banguage, we lalk about acselerating (spesdng uo) end decelcalng ‘h
(slowing dowr) as would describe the skiers bekw.

¥ In phyzice, acoderation can be positive and negathe.

b Fosilive eccslsralion acls in the dieciion <f an cbecl's movermsnl Negaiive acceleralion acts i the dreclicn
vppesile lo 1he objed's movemenl, Thus regaiive accelerziion, i il persists, means thal an obsct wil nol only slow
dowr, but stop 2nd auamuzily traval backwards In 1ha opposita dirsctinn 28 shown In tha diagrams (1-4) balow

v=-1

v=+2
-~

V=41 v=0
— S
o - o = O = 2 .

b Accelsralion s maasured in melers per second per yecond (ms”L A car acuslsraling Irom & slabonary start al
o s will increesse 15 velotily by & melers ser secorid every second,

1. Far b car martioned abows, what will ils velacity bs aftar:
(a9 wucond: 121 2 mroonde: o) % sooonuds:

2. Two cars corrpete in & straight-line racs. The wlocitiss of eech car are shown in the table below:

Tima iz Veoclyet  valcetyol
Ccariimve)  carzims)

0
10
0
3
40

13} Caloulate the svmrage acealsoicn of mar 1
() Caleuster the average soeeieban af aur 2:
12) Geleulate tha average welosry of car 1
{21 Calewate thas avarage valocity of car 2.
181 How far aid car | travel In the 4 secone mee?
(7 Hove far did cor 2 tevezl in the 4 seacad raos?
DI DIZONE ke atioes]
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EARTH & SPACE
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'MW Structure of the Earth

Koy Question: Wra: ara the characterislics of aach of tha Earth's layers?

8 Modeling Erosion

Koy Quastion: What mie does water pay n ercson?

F{ W Lets Go Spelunking!

Key Question: \/hat processas helpad 1o form the Mammoih Cavee?

B At Mammoth Cews Netional Park in Kentuzhy thsra is an underground limesione cave system, wit around 630 km
mappad oul, and over 1000 km yel 1o be dwcoverad by spelunkers, a larm for ceve explorers,

¥ The cavn ayetam started to form

Sream avs of 1ables are a smpte way of mMOING 2N DLSAVING how rivers cevelop and change he land Ly
eresion and deposition of sedment. Any lang tray can £e used as bng as there is 3 water supply and an owtlet for the
watar is driled al the lower and.

Tha Sarthis layaad dua to the density of ditferant matadals in it Tha Fanh's erust has a dansity of about 3 gfem?
while the core has a density of about 12 g/em™. Movement of convection currarts in tha martls shifts the plates of the
ENarclrApoRas Earth's crust, while movament of 1 culer cor@ produces he Eanh’s magnasc fiald,

around 10 milion yoare a0 It site uncangoind
[

within the large Green River drainage
besin, 20 was exposad to mver walar,
clong with slightly ecidic reimaeter,
and grouwyd waber s2aping through the
rozck

¥ The cavn syetem containa huge
cavemne, underground lzkas, and
sinkholes in which steams suddznly
disappsar into caves conEining
urcerground lakss,

b Mammath Cavnes have elalachios,
mineea farmetiana that hang from
the eava's cellings, and elalagmites
extending from tha ground upwarde.

b The cdes] rocks thal knn the desp
cavR siruciure ware laid dawn sround
220 milon YRaEMS ago, on tha siha ot
a huge Mland sss. On top ot that am
threa ctha layere, or farmalana, thet
ars enceassivaly yaunger. ’

Sium i Sutdcaumisaen e

1. |n groupe, discuse whal type of rack you think the &g open caverns, corisinirg 1he stalact 1ee and salagmtes, In
Nurnrmzth Cavess wre made Trom, and bow i ghl you knoe hiol? Besord @surmeary of your eroup's ideos teloa:

2. How do you tHink the Marmolh Caves might have formed? Uss tha space below 1o davelop a flow chart of ts
praca3sas you hink might be Irsohvad In rarming Memmaotn Caves (you may not 2a¢its 1o use all four slaps):

VLLLL ROZONE Indemvisconal
EENI973 196 8568001
Thetoco sy1ng 1vo=i Hbec

Upoar mantle: Scild layar about
ADO ko thick with @ irantiton byer
totaeon Be upper and wer menie
of about 30) k. The 'empeaium

roachos aboLt J000°C. \

N\
Loawer manila:

Apgradmately 200 km thick,
i 2COKm dalow ™
tha surfaco. Liko tha uppar
mantls t k gold butbehavos
M & viscous lkqukd wih
corwecton cutents slowly

Inres cone, SoBd. The
tormparature al the co'els
aboir J760°C_Tha cora le
made of mostly ron and
e and Is about 1200
km in damater.

1. Why dces the Earth have cifiasent inemal layers?

2. lcenty whether each ¢l he lolomng & kquid or Sob:
(eyManthe: (b} Outercore
a3 What produces the Eadh's eagrase finld?

The atmasghare I5 about T00 xm
thick in tota, althveugh those e ne
reat SRINtON O he CULer BUGY.

—— -
e TROMYOspINIe

Crusi: Beween S ana 70 km
thick. Dansity ~3 glam®. Divided
inte appecximately 16 aige platoe.

CuUler COre. LQuid. | no mvement
of the cutar core preducas Earths
magnotc field Made mostly of iron
and nickel 1he 0t core Is 2200
Kk thick and roaches $000°C,

You will Lse vour strezm tray set-up to explo'e how water a'fecs the lendscape and whal features of te lardscape
i'nmmemolancbmlhatmutp

1 You may work in grouds Set ap the tray by placing it an a sight
engle with $ne cutlet of the lowsr end. Pleca our tubstrats, og.
gravel, it or sond In the tray asd work the sediment 0 thot it
bacomes thinner rear the bwer erd

The cimplest cat up ic fo make a cediment “mountala™ neor the
upper end oF the tray ¥ initially block water Flow, Forming @
“lake". Sae photo !right] for 2 up

Arswer fon 3 o the neat pace and fhen begin your /
muliqew:n. Resarc your results over the pace. o

bty

. Wi your stream tray now oreruting, obderve the offect of the
lakz pverflowing (%)

Experiment with making different mourtein thepes the repcotl the overflow teenaric

Experiment with different materials e.3. arovel, Sand, clay) te finuiate dfierest rxk types.
Wha* factors influesce new the charnel will Form?

Now create a river meancer Biwoss track) and cbsarve how it chenges oves *ine ¢ woler moves at
difforont volocitiat arounc the bends, dopesicing and aredng meteral ot d#faroet placot (8],

. Add ‘arger rocks and vegetution to coserve their effets on eresion and rirer channel farmation |B).
irwestigate the effact of Icreasing water velxity when banks ¢re diready usdercut by grosion.




I3 Summing Up

1. Earthquakss normally ocour along plale boundaries. Measuring the depth of thess earthguakes can give an kea of

the shape of the boundary and how the plates ars interacting. The data below shows sarthquake dapths for the Tonga
Trench in the Pacific Oc=an and along the coast of Chile.

x|
- (&) Plot 2 scatber graph of the data on the orids providad and add a line of best fir for each gragh:

Tonga tranch Chile coast

rF8 Summing Up

Farces

[BXP 1. Ablock with a mass of 2 kq is &t restor a frickonless sudace. Read the dascrplions asove the d agrams then adc
““““ I il labele ane srrenss o the Hag-ame 15 chaw the uskalarced foccas mvohae and complate the 1asle unda: the dagrame:

Tre block Is pushed from its laft with The block ks no longer pushec. | i The Hiock ks broLght 10 a stop by
i for2g o' 10 N tor 1 second. lof! 10 reove for & sacnndds, applyng afereo AS N,

—
~
b
l

4
g
g

E

B

e

87.7 120
67.9 140

=
-]

BB
7 8

@

12%
146
285

EREEE

o elesiy

o|8

. The lollowng method & sometimes proposed 1or long ditance space travel A spacestap fires ils engnes at Iull thiust
alits point of crigir. It continues traveling with ergines on full thrust for half of ts jcumey. it then switches ofi its engines.
tums around (1807 and resterts s engnes at il thrust for the sacord half of the joumey tacirg back the way il came
Explan why tha would produse the abotoat travel time and would bring the atag te ¢ roat ot the end of he pumey

DAFRCHOn of raved

w @
it half of jomoy Socend hall of Kuinay

At Wl Sheese, tle spacesilp will be accelerating at 1ts maximom rate Tor tlie Tret hail of 165 jowiiey, reacti
maxlmum ve at the Hakw, nt. Because ¢ other forcesare acting on the ship ité on of

(by Whast type of plate boundisry appeors (o be preeol af the looslione | slowing sown Is toturn around and fire 'ts englnss at full thrust Inths Its Mractior, welngan
but oppoive furve Lo Lhe origlmal Uhrust Lha wil bring the shp Lo a stop by the end puint of the journsy.

JHH
3|8

2
B

(¢} Draw a diagram in the spaca balew tc shaow the hew the layers of th . Two skydives jump ou: cf a plane. They both adogt
the s&me Jody anenianol wrile fall ng nerizontal star
posttion). Skydiver A has a mass of 75 bg. Skydier B
has amass nf RS bg

{0) Whai is the magritude of e foroe on skpdver A?
FH't'-nua--s.b‘.
75)(9.6!!3/09-75501

() Whaat is the masgritude of hw forse on skpdver B7
F (weiyht; = ma (o = g= 8. mA”) =
85 kgx 98 m/s* =835 N

(c) Bath sﬁa«s reach tenyinal velocry (@sceleratibn ig 2210), This is hé point & which the foree of air resistance
aquals the waigh'. Explair why the terminal vabxaty of skydver A & assthan that of skydver B:

@ ESSZAQESSZ.BY CF As the skyd\vers accelerate down, alr resistance mcreases The force Ju toar resistance Wil matsh
the amaller welght. of akydivar A hefere that.of ekydver B

(¢} Tray cpan thok pamchutes. Exglain way thek volocity docreaco: sl thay reach a constanl valaelty o <25 bmph!

Parachutes Increase tne surface areaths akyders' weight Is spread over causing greater alr
resietance, Therefors both rs decelerats unth a new, wower crmiial lsreaszhed.

02020 CIOTONT et caticonld s
IS0N 9701227300027 b SRS ‘1 )
Plamecuprying Frofaied




{Y Eat or be Eaten

Koy Quaeastion: How did energy and matter move through ecosystems when dinosaurs were the
dominant species?

Over the time dincsaurs axisted, from the Triassic pericd. 252 million years ago, to the end of the Cretaccous

period, €5 million years ago, 86 species of carnivorous dinosaur and 185 species of herbivorous dinosaur wers
known to have gxisjmie i

Tyrannosaurus rex

(PZ:§ Predator-Prey Relationships

Koy Question: Are the populatione of predators and prey related and how do they change over ime?

Da predators limit prey numbers?

» It was once thought that predaiors always
limited the numbers of their prey populations.
While this is often true for invertebrate
predator-prey systems, prey species are very
often regulatad more by factors. such as
climate and the availability of focd, than by

predation.

In contrast, predalor populations can be
strongly affected by the availability of prey,
especially when there is littke opportunity for
pray gwilching, i.2 hunling ancther pray if the
prefersd one becomes scarce,

Predator and prey populations may settle into a
stable oscillations, where the predalor numbers

follow those af the prey. with a ime lag (right).

A case study in predator-prey numbers

In some areag of Northeast India, a number of wcally
aphid species colonize and fead off bamboa plants.
The aphids can damags ths bamboa sa much that il
is no longer able to be utilized by the local people for
construction and textile preduction.

Giant ladybug beelles [Anisolemnia dilatala) teed
exclusively off the woolly aphids of bamboo plants.
There is sama intarest in using them as biclogical

Population nurrber

Fluctuations in hypothelical populations
of predator and prey

E

2

:

o
o

Bamboo plants are home 1o many
insact species, including bdvbugs
and aphids.

Aphids feed off the bambeo sap, and
the ladybugs are predators of the
aphida [below).

coniral anents to reduce woolly aphid numbers, and
limit the damage weally aphids do ta bamboo plants.

-1 Anchoring phenomenon

T. rex ablained s
herbivorous dinosa,
malerials such as fems, horselails, club-mosses, conifers, cycads, and ginkgos.

The graph below shows the relationship between the
giant ladybug beelle and the wecolly aphid, when grown

in controlled laboratory conditions.
1. (a) How do you think we could represent the feeding relationships between the plants, herbivorous dinosaurs, and the

camivorous T. rax dascribed above by a simple diagram?

Aphid population
e Ladybird population

i
a

t
@«

MNumber of giant kadybirds

MNurbear of aptida

(b) All lile on Earth needs enemgy to survive. If animals oblain energy from the foad they eat, either from plants or by
eating other animals, where do you think plants obiain their energy from?

2. What do yeu think would Rappen o the Cretacecus acosystam descrlbed above If the number of plants fell significanty?

a0 Mejurder & dgamaa (2018]

Wiis Jrns) of Zecogy 3 (1) €681 Sampling vieek

1. (a) On the graph above, mark tha two points {using dilfferent colorad pens) where the peak numbers of woolly aphids and
giani ladybugs oocur.
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21l Specialization in Animal Cells rk1 Adaptation

Key Question: How does cell modification allow animal cells to carry out specialist functions? Key Question: What are adaptations, and how are they classified?

@ Specialization in animal cells Adaptation and filness

» Thore are over 200 differont . » An adaptation is any hentable trait that equips an organism for its nicha. enhancing its axploitation of the
types of cell in the human body. _ & A N environment and contribating to its survival and successful reproduction.

b Animal cells lack a cell wall, so Y l,:'l,::; ;p&h:‘ll:l Vii'z:;ne Adaptations are a preduct of natural selection and can be morphological (structural). physiological. or behavioral

they can take on many different W )2 N {amow). Large fat calls traite, Trails that are not helpful to survival and reproduction are nol favered and will be lost,

shapes. Therelore. there are A f2 . - 8| skarelipid. Adaplation is important in an evolutionary sense because adaptive features promote fitness. Fitness is a measure

many mors typas of animal calls of an crganism's repraductive success. i.e. its genelic cantrbulion 1o the nexi generation.
than there are plant cells. 5 o

Specialized colls often have \ calls are aver . .
modifications or exaggerations to - o ’ 1 m long. Adaptive features of the North American beaver

a norn_1al cell fzalure to help them North American boavers (Casfor canadensis) are semi-

do their job. For example, nerve . aquatic and are able to remain submerged for up to 15

calls have Iong_: thin axtansians - minutes. Their adapiations enable them to exploit both

to cany nerva impulses over leng aquaiic and terrestral snvironments.

distancas in the body. . . :
R ) Beavars ara sirict herbivaras and aat leaves, bark. hwigs,

Specialization improves efficiency roots, and aguatic plants. They da not hibernate. Thay live

because eacr! cell type ie . in domelike homes called lodges, which thay build from

high_ly specialized to perfom a , _ ; mud and branches. Lodges are usually built in the middle

parficular task. B . of a pond or lake, with an underwater entrance, making it

- difficult for predators lo attack.

Ears and nostrils — — _.——Eyes

Valves inthe ears and nose S ¢ A clear eyelid pratects the eye and allovis
clese when underwater. tha beaver 1o see while swimming.
Thass ksap wataer out.

-

d le o . o
j Tt ( . » AN SN : Lips can close behind their front B e OX?OI'.I conservation i
s P Y o __8 B, 5 teedh. B ¢ ] During dives, beavers slow thclr hwr.it_acal
% " Tl e MR This lets them camry objects and _ f ard reduce blood ;I:\dv {o their extremities fo
e 2 © R gnav undecwatar, but kespa watar O N YO AT Sy
eSS cutand stops them drovining. This anatise fasm fa iy Mubm srged K15

TENY: Callular projections . 55 7 mirutes, even though they are not particulady

SEMWhite blood cell of intestinal cell S H e goad al storing oxygen in the lissuse.

: Front feet — T
Some animal cells can move or Cells that lne the inteatine have exiendad czll The egg (avum) is the largest Frort pawvs are goed at

change shape. & spemn cell must be membranes. This increases their suface area hurnan cell. It is aboui 0.1 manipulating chjects.

able to swim so that i can ferliize an 5o thal more nutriends (food) can be absorbed.  mm in diameler and can be The paws are used in darm and Thick Insulating fat

eqgg. A whita blood call changea its Re«d blaad calls {RECa) have na nucleua 3o aaen with the rakad aye. Tha lodge construction to pack mud / 2 F
shape to engulf and deatroy foraign they have maore reom inside to camy axygan amalleat human cella are spsrm and manipukate branches. A thick fat layer under the skin

: : insulates the baawsr from tha eold
materials, e.g. bacteria, around the body. cells and red blcod cells, water and helpe keep it warm.

o
=
=

=

Teeth —

Large, streng chisel-shaped incisers
(front teeth) grow constant by.

Thase let beavara fsll trese and branches
for food and ledges.

1. What Is the advantage of ¢ell spaclallzatcn In a mutceliular crganism?

; N\
2. For each of the fallowing spacialized animal cells, name a featura that helps It carry oul It function: Waterproof coat - —— \.
A double-coat of fur (coerss oular Large, flat paddla-like tail
(a) White blood cell: e hairs and Smrt, fine innar hﬂ-l'S) AN The tgil assists ewimming and acts like
oil is secreted from glands and spraad a rudder. It is also used to slap the water

(b} Sparm call: through tha fur. / in communication with other beavers, to
. The underur traps air against the Large, webbed, hind feet stors {at for the vinter, and as a mears

(¢l Nervae call: skin for insulation and the cil acds as The webbing between the ices acts like a of terperature reguiation in hot weather

a valerproofing agent and keeps the diver's smmming fins, and helps to propel because hest can be lost over the large,
(d) Red bloxd call: akin dry in tha vialer. 1ha haaver through tha watar. unfurred surface arca.
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Investigating Ecological Pyramids (IF 8 Human Impacts on Fish Stocks yEY3 Biodiversity Hotspots

Key Question: What pattarns do we see in ecological pyramids of real-world examples? Key Question: What is the impact of unsustainabls fishing on fish stocks? Key Question: What and whare are Earth's bicdiversity hotspots?

IT : » Fighing ie an ancient human traditicn. It providas foed,
@.] Investigation 7.1  Explering biomass pyramids and iz economically, socially, and culiurally important.
= Taday. it i2 a warldwide resource extraction induatry.

Dacades of overfishing in sl of the world's cczans
Sas appandlx for squyNneni (s, has pushed commercially important species, such as
cod (right], into steep decline. Overfishing has caused

: 2 o 2 the collapse of many fishenes. Unsustainable fishing
mgzgl oﬁn';aﬂhi ke g‘;mdl;s °{':2°"::;3;:’CEV° : practicas canfinue througheut the world's ocsans.

based on real research fram an aquatic ecosystem in T According to the United Nation's Foed and Agriculture
Panama (Mary Power, 1984). The wark examined the : Organization (FAO) almest half the ocean's commercially
ecolegy of armored catfish {Ancistris sp.) In the Rio ol targeted marine fish stocks are aither heavily or over-

Frijoles. These small fish browse algae growing on the axploited. Without drastic changes to the werlds fishing
substrate. In this investigation, you will collect and aperations, mary fish stocks will eoon be lost.

analyze data From a virtual river to construct pyramids :
af enargy and bigmass. The investigation includes

. ; : Le=t fishing gear can entangle all kinds of
;:,"ogig:'ed quettions, which you will-answer in order fo ), marins species, This is called ghost fishing.

g

Grand Banks fishery b Biodiversily is not disinibuled evenly on Earth. It tends to be clustered in cerfain parts of the word, called

@ blodiversity hotspols. These regions are bialegically diverse ard ecologically disfinct regicns undar the grealest
threat of destruction from human aclivity. They are identified on the basis of the number of species present, the
ahmount ofd endemism (species unique 1o a specific geographic location), and the extent to which the species are
threatened.

b Biadiversity hotapota mskes up less than 2% of Earth’a land eurface but suppaort nearly 60% of the world's plant and
vertebrale spocies. Thair conservation is considered central to securing global biodiversity.

&

D 1. You can work individually or in pairs for this

8
=

b Habitat destruction and human-induced climate change are major threals to biodiversily holspotls. The introduction
of invasive or predatory species can also place the biodiversily of these regions in danger.

Q

Tomes of cod landed (x 1000)

. HAocess the interactive madule wia BIOZONE'S Reiource
Hub or by typing www.blointeractive.srgfclassroom-
resources/exploring-blomass-pyramids.

. Leunch the Inferactive From the button on the leFt hand corner of the screen. Read through the Introductlon,
then click the LAUNCH FIELD STUDY butten.

Ag uariwm <p°c|rr’r of armored catfisn
-u" 5T 'Fb‘."lk Y show l"h'] suckered mouth

. The next screen will invite you to explore the pools of the Rio Frijoles. Once you have done that, you can
commit te a peol using COMMIT TO POOL butten at the botfom of the screen.

. Follow the on-icreen instructions to make a prediction abaut the shape of the biomass pyramic for this
ecosystem. Once you have done this, move on fo sample the alsal community and quantify Its blomass, and
then count the catfish and quantify thelr blomass.

. Do your calculations from the invesligation support your cdginal prediction? Explain:

- < Enlﬁom trawls ard dmdgeg cause hge pcale phypsical - x )
* damage to the seafloor, Nen-vernmercial, bettorn- g P “15 mmmmlsr 5o lurﬂs- ard =ea birds, Mﬂﬂy of
* dwelling species in the path of the pel can be uprooled,  ~ ~ the discarded organisms die. Etimates of the

damaged, or kiled. An area of 8 milian km*® is botiom -~ workwide by-oatch is appraximately 30 million

* trawled anrwally. - fonnes per year.
. Confinus with the intsractive 1o run the trophic simulalor and examine the produclivity of algas over a longsr period of ¥ : : _ ‘ : ; :
time. What does the pyramid of bicrmass look like now? ST N "2 > A ~ 3 ¥

Porcentage of catch taken Porcentage exploltation of fisheries

Mexanennngg Giant anfeater

Heast oty MDigdele Urnder cxphaile:
. You will be asked to summartze your findings. Paraphrase Your summary halowe: o4 wortd ericied ndor soplofied

1. Looking at the map, where ars mosl of the hotspols concentrated?

2. Many of the bicdiversity holspots coincids with regions of very high human population density. How doss high population
dersity create greater risk of biodiversity loss in thess regions?
Mortheast
Atantic

Wessliem renlest Pix:ili:

Tha single largast fishery is the Northweet Pacilic, 52% of tha world s fishad species are alrsady fully ) ) o ) )
4. It you wish, continue the Interacthve session 1o explore how algal productivity |s atfectad by the amount of sunlight faking 263 of {he fotal gabal catch. exploited. Any increase in calch from these spacies 3. Use your ressarch tools (including the BIOZONE Resource Hub) to ientify each of the 25 biodversity hotspots
reaching the pond and how this affects the number of consumars that can be supportad. At the end of the interactive would result in ovar-explitation. 75 of tha fish spacies illustrated in tha diagram above. For one region that interests you, summarize the characteristics that have resulted in it
s&5510N, you can genarale a rsport. Attach your report to this pags. ars already deplated and 17% ars aver-axplofted. being Identifled as a blodiversity hotepat. Attach your surmmary to this page.

G022 BIOZOME lntwrmalicra! f €022 BIOZOMNE Intwrmalicral SC LS4.0 Lsa.c €22 BIOZOMNE Intwmsticral
ISEN:078-1-98-856602-4 ISEN:078-1-08-8566024 o @ ‘! ' @ @ @ ISEN:978-1-98-856602-4
Fhotooogsing Ponbited Fhotooopsing Ponbited Fhotooopsing Ponbited




1EZ] The Nitrogen Cycle

Key Question: How is nitrogan conserved as it moves through an ecosystam?

(E13 Summing Up

The gross primary production (GPP) of any ecosystem will be determinad by the efficiency with which sclar energy
is captured by pholesynthesis. The efficiency of subsequent energy transfers will determine the amount of energy
available to consumers. These energy transfers can be quantified using measurements of dry mass.

Mammoth ecosystems A alls . » Nitrogen is easential for building protsins. Nitrogen gas~ » Soma bacteria can fix nitregen directly from the air.
» Mammothe belonged o the =ame family a2 medern Asian and African e X @ is conwerled to nilrates, which are laken up by plants. Soma of thesa bacteria are assceiatad with plants

elephants and Ived fram 300,000 ta 10,000 years ago. Alongskie
other large, grazing herbivores, they occupled an ecoaystemn of
tragless grasslands, often covarad inice heele through winter As a
keystone speckes, thelr actions of scraping off snow vith thelr tusks,
grazing, and trampling the grassland malntalined the landscape,
kaeping the ground compacted and frazen.

Evidencs suggssts humans may have contributad 1o the
extinction of large grazers, Including mammaothe, In these
frozen lands. This resulted in a changs in vegedaticn.
Withoul the trampling sfisct of tha grazers, the
ground grew softer and small shrube and trees \
grew. [t began to thaw, melting the permafrost

cover and fundamsntally changing the

Animals gain nitrogen by fseding off plants or animals.
Nearly cighty percent of the Earlh's almosphere is made
of nitrogen gas. As a gas, nitrogen is very stable and
unreactive, efeclively having no interaction with living
syatams. Howaver, nitrogen is sxtremealy important in the
formation of amino acids, which are the building Blocks
of proteins.

Nitrogen may enter the bicsphere during lightning
storms. Lightning producas sxtremely high termperaturas
in the air {arcund 30,000C). At such high temperatures,
nitrogen reacts with oxygen in the air 1o form ammonia
a'?d nitlrates which dissohl in waker and are washed into
the soil.

(eapacially legumes) and praduca ammonia (NH;).
This can be converted to nitrates (NO,) by other
bacteria. Other bacteria produce nitritez (NO,").

b Nitrates are absarbed and usad by plants to makea
amino acids. Animals gain their nitrogen by feeding
ot plant2 {ar on hehivores).

» Nitrogen is retumed fo the almosphere by denitrifying
bacteria which convert nitrates back into nitrogen gas.

FProduction vs productivity:

What's the difference?

Striclly specking, the primary prod uction of an
eaosystern is distinct from s productivity, which
i the ameunt of production paruni trme (2
rata). Hawaver, bacauss valusa for production
(accurnulated biomass) are usually given fara
oerlain peried of time in order o be meaningfd,
ths two tarme are often usad interchangaalkhy.

In thia activity, you will calculate energy and biomass  Corn field
fransfars in real and axperimantal sysisms.

acosysism.

Armoephstic 1. The energy budgsts of two agricultural systems (4000 m? area) were
measured over a growing season of 100 days. The results are tabulated (ght).

1. What was the effect of lam qrazers on the tundra? : nirogen (M-

(a) For sach systern, calculats the percentage sfficiency of snemy utilization
{how much Incldent sclar radiation Is captured by photosynthesls): : cicieriteot
' Incideni solar

Com: [ radistion

Mature pasture: : Plant utilization

2. Frazen tundra preventsd millions of fonnes of organic materal being recyclad back into the snvironment. What woud be v 0 ) For each aystem, cakulate the percentage losses to respiration: ' Nel primary
the efact of the tundra melting? How might this aftect things ke climate change? . e ¢ Hirstes production 1058

Com: (NPP)
Mature pasture: B

Milifirg ~  Hespiration (A] | 32.2

RECISNS. et R LY & [¢) For each system, cakulate the percentage efidency of NPP:

; Gross primary
& # Com: - production
N (GPP)
Mature pasture: |

‘ (cf) Which system has the greatest eficiency of energy transter to blomass?

Mitritae — ritrates |

1 eoil ‘
Estimating NPP In Brassica rapa

Background

Brasaica rapa (right) i2 a fast growing brassica spacies that can complate its Ife cycle
in as litfle as 40 days. if growth conditions are favorable. A class of students wished to
eatimate the gross and net primary productivity of a crap of thesa plants using wet and
dry mass meaaurements made at thres intervals, over 21 days.

d for marnmaths Modarn tundra
3. A conservation group s attempting to recreate the mammoth's ecosyatem, called Pleilocens Park In Sihena, Russla.

Cwer 100 gpecles of animal have been brought In, Including blson, reindeer and mocse. There |1s akko future hope that

eventually, they may be able to bring In & genetically medified *mammath®. . Name two processes that flx atmaspherlc nitrogen:

(a) Why da you think other specles are required to be Introducad slongskde the mammath?

. What procees returns rifragen to the atmesphere? The method

» Soven groups of three students each grew 80 B. rapa plants in plant trays under
controlled conditicee. On day 7. @ach group mada a random selection of 10 planta
and removead them. with roots intact. The 10 plants were washed, blotted dry, and
then weighed collectivaly (qiving wat mass).

. What essantial organic molecule does nitregen help form?

. Why do farmers often plant lsgumes belwesn cropping seasons, then plow them into the sail rather than harvest them?

(b) How might bringing back the marnmaoth affect the modsrn tundra? What sffect might this havs on climate change?

» Tha 10 plants were placed in a ceramic drying bowl and placed in a drying owen at
2007C for 24 hours, then weighed (giving dry mass).

» On day 14 and again an day 21, the procadurs was repaated with a furthar 10 plants
(randomly selected).

» The full rasults for group 1 are presentad in Table 1 on the next page. You will
complets the calculation columns.

. Where do arimals ged their nitrogen from?
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B3 Examples of Genetic Variation

Key Question. What is continuous and discontinuous variation, and what is the difference between
quantitative and qualitative raita?

» Individuals show particular variants of phenotypic characters called traits, e.g. eye color.

¥ Traits that show confinucus vanation are called quaniitative traits.

b Traits that show discontinuous variation are called qualitative frails.

Quantitative tralis

Quantitative traits ane determined by a large number
of genes. For example, skin coler has a continuous
number of varianis from very pale to very dark.
Individuals fall scmewhere on a normal distribution
curve of the phanotypic ranga. Othar examples
include height in humans far any given age group.
length of leaves in plants, grain yield in corn, growih
in pigs, and milk production in cattle. Most quantitative
trails are also influsnced by environmeanial faclors.

Grain yield n corn Growth in piglats

Qualitative traits

Qualitative traits are determined by one or two genes
with a very limitad number of variants prasent in the
population. For axample, blood lyps in humans has
four discontinuous traits A, B, AB or O. Individuals

fall into separate categories. Comb shape in poultry
(right) is a qualitative trait and birds have one af faur
phenatypes depending on which combination of four
alleles thay inherit. The dash (missing allels) indicatas
that the allele may be recessive or dominant. Albinism
is the result of the inheritance of recessive alleles for
melanin production. Those with the albino phenolype
lack melanin pigment in the eyes, skin, and hair,

. What Is the diffarence hatwaan continuous and discontinuous varlation?

S
N =@

Number of leaves

(= 20 v T S TR <)

-y
S

Laaf length in ivy

Leaf kength in ivy is
determined by a number
af factors. Here, tha
lergths approximale a
nomal distributicn,

1
15 =1
Length of leaf {mm)

. Identify @ach of the following phenotypic trails as continuous (quantitalive) or discontinuous (qualitative):

(a) Woal production in sheep:

{(b) Hand span In humansa:

(c) Blood groups in humans:

2022 BIOZONE liv.ermational
ISBN: 973 1 58-356692-4
Photocogrying Prohibieed

(d) Albinism in mammals:
(a) Bogy walaht In mica:

(f) Flower color in snapdragons:

SPQ g LS3B @ @

p{iv] Modeling Meiosis

Key Question: How is variation introduced into the gametes formed during meiosis?

Medeling meiosis using pepsicle sticks can help 1o understand how meiosis creates variation. Each of your somatic
{body) cells contains 46 chromosomes: 23 matemal and 23 patarnal. Tharefora, you have 23 hamologous palrs. For
simplicity, tha number of chromosomes studied in this exarcise has baen reduced to four. i.e. tvwo homaologous pairs.

See appendix for equpment Nek

To study the effect of crossing over on genetic variation, you
will work In poirs o simulate the Inharitance of twe of your

own traits: ability o fongue roll and handedness. This activity
will take 25-45 minutes. Tongusirolies

Record your phenotype and genotype for each trait in the . Non-tongua roller
fable [right). If you have a deminant trait, you will not know Right handed

If you are heteroZygeus of homoZygoss for that tras, so you . g

can chovse elther genohype Left handed

Bafore you stort tha simulation, partner up with o classmate.

Your gametes will combine with theirs (fertilization) at the Step 1
end of the activity to produce & “child™. Dacide who will be

female, and who will be male. You will nezd 4o work with this

person again at step 7.

. Collect four popsicle sticks. These represent four
chromesames. Color fwo S#icks bBlue or mark them with a D
for paternal chromoscmes. Tha plain sticks are the matarnal
chromosames. Wrie your initiala on each of the four sticks.
Label sach chromosome with IS number,

Label four sticky dots with alleles to Step 2
describe your phenotype and shck zach

onto the agpropriate chromceome. In

the example shown [richt), #ne person iz
heteroZygous for tengue relling so sticky

dots with alleles T and + ara placed on

chromosame 10 The person is alse left

handed, ¢ alleles r and r are placed on
chromoseme 2.

Your genotype

. Randomly drop the chromosemes cato o
fable. This represents o cell in edrer the = Your initiels
testes or ovaries. LI
Duplicate your chromceomes by adaing (LR . o Chromosome number
four mora Identical popsicle sticks fo the g
table [right). i _
What are you simulating with this Homologows pair
action?

Simulote the first stage of meiosia by fning the duplicated
chromgseme pair with their homolo%:ﬁ pair (below). For each
chromoseme number, you will have four sticks fouching side-by-side
(4, below).

At this stage crossing over occurs. Sivalate this by Swapping shicky
dots from adjoining hemelogues (B, below).
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py{1] Dinosaur or Bird?

Koy Question: How does sciantific evidence allow us to continually build ideas of what dinosaurs
looked like?

The "old” velociraptor

The Veloairaptor genus of dincsaurs is well known,
thanks ta maviss auch as Juraasic Park. Thasa
sleek, hairless hunters lved in packs and

had a distinctly repilian, festhedess acaly
skin. What evidance allowed us to farm

an impression of these dinosaurs?

Foesil remains of a damaged skull

and a too claw wers found in the

Mongclian desserl in 1923,

This was the first piece of

the puzzie.

The "new" velociraptor

Recent discoveries came about in 2007,

when scientists took another laok at a prendousty
uncovered arm bone fassil to locate "quill knobs®,
typically found in birds for festhar attachment to bone.

P Increazingly, more detailed fussils of dromacosaunids (the
family of dinosaurs that Velociraptor belongs ta) that show
feather impressians are being uncoverad.

P The presence of quill knobs supggest that Yelocimptor's
feathers prebably looked much like these of modern birds.

b Fossils of dincsaurs in the same group as Velocirapfor show
similar reapiratory aystems to these found in birds teday. et e
0O ISZALL

1. How do you think evldence cauzes a change to eclentific 1deas?

2. Some sclentlete belleve that birds should be dassified as dinosaurs. What evdence might thay usa for thelr clalim?

2127 FOZONE Iniwe natinn 4
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Transitional Fossils

Key Question: How do transitional fossilz provide important links in the fossil racord?

Transitional fossils are fossils which have s mixture of features, eshawing intermediate states, that are found in two

different, but related, greups. Transitional fossike provide important links in the fessil record and provide evidence to
support how one group may have gien rise 1o the ather by evolutionary procesass.

Important examples of transitional fossils include horses, whales, and Archasopteryx (below), a transiticnal form
betwaen birds and non-awvian dinosaurs.

Archaecpteryx was crow-sized (30 em length) and lived about 150 millich years ago. It had a number of birdlike {avian)

features, including feathers. However, it akeo had many non-avian features, which it shared with theropod dincsaurs of
the time. Although not a direct ancastor of birds, the Archaeopteryx and birds shared a common ancestor.

Non-avian features Avian features

Farelimb has three \
functional fingers with Vartebras are almost

qraaping clewve.

Lacks the mductions
and fusione pressnt in
other birds,

Breastbanes = small and

Imprazeions of faethars

lacks a kesl. ’ R o K atiached to the fordimb.

True feeth s2tin : . :
sackeds in the jaws. Ll 5. - & s SN "7 Belly ribs.

The hind-lim gircde is typical Y
of dinceaure, although 4 f _Incomplste fugion of the
medified. by g L ) lawer leg bones.

Lorg, barny tail.

Impraseions of faethers
atioched to fhe tail.

Sugpesied reconstruction
of Arzhasopteryx based
on fossil evidence.

1. (a) What g a transitlonal fossll?

(b) Why are fransitional fossils impertant in undsrstanding esclution?
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pX30 Review Your Understanding

Koy Question: How does sciantific evidence allow us to continually build on our ideas of what
dinosaurs kokad lika?

A dinosaur and a bird?

Scientific theory is dawalopad through cbesnvalion thal is rigorously checked
arvd repeated by the scientific communily to confirm its validity. However, if
_ new evidence arizes, then the theory must be changed to accommeodate it.

~ Birds are now classified by scienlists as belonging to a group of dinceaurs
called theropods. Birds have been on Earth for at least 150 million years.

1. Whal typss of evidence could sdenlists have used 1o determine 1hal birds
halong {o the (avian) dinosaur group?

125 MYA feathered foseil of Zhen
foseil is a closs relative of tha walociraptor.

2. [a) Sclerdlsts Identify the Archasoptaryy as a transltlonal epecles between blrds and dnosaurs, but not llkely a s i
drect ancestor. Refer to the phylegenetic tree balow and explaln why thie might be: ‘

4
\Clvaraplon A eoehays % ‘ *

\\ﬁr—f

)
|

C lurmaunu

B

'A
(b) At what paint In the prylogenaic tree weuld we expect 1o find the laet common ancestor between birde and
velociraplors? Explain your masoning:

(c) Which of the above points ars fossils liksly 1o share with some featurss of birds? Explain your masoning:

{d) Why is the ability 1o fly not an appropriate indicator of bird and Tm"{.‘:“";‘o's f;“ foot  Chicken foot bone
dinosaur clagsMcation? "S_ (! sy )

3. The fool bones of Tyrannosaurus rex and a chicksn look similar
(right). What ie a probable explanation for this?

227 BFOZONE Iniwe natinn
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Pacing Guide
Biology for NGSS

Biology for NGSS (3 edition) SUGGESTED PACING GUIDE 10 /0N

Unit 2 Title: Cell Specialization and Organization

e Suggested delivery

Duration . . -
Activity Lab / Formative or
Date | Time / No. Notes . . . .
. numbers Practical activity Summative Assessment
. . of periods
How does freezing typically damage living tissue? e Explain 2 mechanisms that the wood frog uses
e Highlights vocabulary
1 29-30 Hierarchy of life
Vocab: organelle, cell, tissue, organ, organ system
° ° o ([ J ([ J
H Vocab: prokaryotic, eukaryotic, enzyme, magnification, | Calculate amount of magnification e Explain why it is important to start at the
® I g h | I g h tS I nveStl g atl O n S resolution, organelle, chloroplast, mitochondrion, ) , lowest magnification.
. . Calculate actual size of object
4 31-136 vacuole, ER, nucleus, ribosome, Golgi apparatus,
i amyloplast, cytoplasm, cell wall, plasma membrane, Inv 2.1: Prepare a wet mount and observe
. . smooth ER, rough ER, lysosome, centrioles, microvilli e Using the TEM images, identify organelles and
e Highlights assessment
Vocab: phospholipid, glycolipid, channel protein, Build a paper model of the plasma membrane ¢ What is the function / role of the plasma
carrier protein, glycoprotein, hydrophilic, hydrophobic, . L ?
e P . ey p_ : Y p_n yErophod! Inv 2.2: Simple diffusion across a membrane NEMBEnE
diffusion, facilitated diffusion, osmosis, solute, solvent, |
6 37-46 solution, osmolarity, surface area - to - volume ratio, Inv 2.3: Estimating osmolarity
*17 active transport, ion pumps, specialized cell, L
Inv 2.4: How cell shapes affect diffusion
Inv 2.5: Effect of temperature on membrane
permeability
Vocab: DNA, proteins, nucleotide, adenine, guanine, Inv 2.6: Extracting DNA e Why is DNA vital to the survival and function of
4 47 - 50 cytosine, thymine, uracil, purine, pyrimidine, N-base, ) acell?
phosphate, RNA, ribose, deoxyribose Build a paper model of DNA
Vocab: gene, transcription, translation, amino acid, Inv 2.7: Modeling protein structure e What makes proteins so important?
3 51 - 54 polypeptide, denature, hydrogen bonding, disulfide e How can there be so many different kind of
bond proteins?
55~ 59 Vocab: microtubules, anabolic, catabolic, enzyme, Match examples of proteins to their functions e What do enzymes do?
' catalyst, catalase and pictograms e s life possible without enzymes? Defend your
4 Inv 2.8: Effect of temperature on enzyme answer.
*23 activity
*24




Integrated NGSS Series

e Written for an integrated 3-course

® |deal for courses
with

® Deliver the content in the order it is provided
due to the iterative nature of the framework.
> BEs sequencing

> Phenomena introduced at the beginning
of each chapter

> Phenomena revisited at the conclusion
of each chapter
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An Endless Swarm

2 ANCHORING PHENOMENON: The high censity and swarming of miaratory locusts

A swarm of ousts is one of natuie's st incredidle anima eronts, So astonishing avd destivative are these swarns
they are recerded in many historical secounts, inc uding these of Greek and Roman nislonians. Plagues of deser!

locsts have historically been particularly cetastroohic in North Afica. whese they are assccialed with famine.

Under certain enveonmental cenditicss, particudar apecies of normally axlftary ahorthorned graaascgpera may form
vast swamms (dense aggregations) that migrate across the country eating everything in their path. Swarns have been
knowr to contain billicns of locusts (the swarming form cf grasshcppers) and last multiple generalions and many
years, As at February 2020, Afnca's largest locust oubreak in Jecades has created 1ood eme gencies in Ethiopea,
Somaka, Kenya, wih 1eighboring coLnines also 1ereatened

Lxanats crw U svasiming dorie of
cortuin grasshopper specos.

~Ocust swerms may
Sn disien e Lo 8O wilBon
ndiidials pos k2
. Identify a speckes in your beal ama thac:
() Swarms:
(b) Migratas:
. Divdde the class Inte goups o throe or four to dicoucs the billoadrg poinis:

(2) Waat ‘actors in ho environmont might cause 3 normally sditary $pedios 1o susdenly 1orm a vomdous gient swarm®

(b) Swarming occurs requ arly, which seqqasts the bahavior has edventzqes. Wha! might thesa be?

() Haw might human aciitios Fo lavoloc wWith ar affoctod by swarming locusts:

Abiotic Factors Influence Distribution

:’&o ENGAGE: Distrihution of the common sea star

The vommon sea stor is a naine wvereb ate (an anemal without
a backbana), It ie feund throughoat the Atlantiz al a mde range of
depths betwean (-400 rn where I expeatiences large variations ir
abiotc factors.

Sdientiss collected adult sea stars fromr two populations ir th2
White Sz2a (off the Northwest coast of Fussia) ard the 3asentz
Sea (off the Northera coas's of Norway and Fussia), They exposed
them 1o a range cf salinties (Emoun| of dissoived Salt i parts per
thousand) within a five-compartmen! chamber (right' and recorded
the rumbar of animals fourd in dfferen! seolindies. The animal was
placed i the cenler of the chamber with each arn expenencnag
wiler of difierent saknity. The animal then crawded into the
compariment witk tha preterred salnity. All other tac:ors were ket

corrs e, The esulls are shown balow. Sea star ctoios charber Each compagment

contaiys water o' a diferen: salnity,

1. (€) Aot the two SEts of data from the BDI2 above on te grid Proviced.

(E) Wha' do the pbts show?

(c) Wha: was he Jrelerred salinity for each of the sea star popuatkns?

(¢) Wha da these rosults suggest nbout he salnity of tho two areas of collecion?

(¢€) Ceacribe the abiokic condiBona the COMITon 360 JMar &3 & 3p0Cied can tolerate:

EXPLORE. Modeling the eflec! of insulalion

A termies can keos ‘oad and drink hot o col lor many hoars afior yao fil . It doosnt
Fave a haating of cooling unil, 30 how does il work? A ‘hermosis a couble-walled
contalner (hink cf k [k a borle Inside & Dottie). When t B Maoe, the ar bewe:n he wo
walsis sucked ost créating a vazuum. T vacuum seduces the ancuat of haet transter
totwsan the thormos and e cutside anvironmert. This insulates the contets and keeps
them hot o cold for & bng tine.

We aaw on the previous page thet scme aramals use irauletion to help thermamgulate.
Common insulating materials in raie ame fal, ‘sathers, fur (cr helr), ard wool.

15.Can you thirk of animels that have he ilowirg tyses o insualion?
(n) Fat:
(k) Featherx
(C) FLr 101 hain):
(c) 'Wod:

You will work it @nall croups or virs. Tour
feacher may sk you tg test al|

materials isted belew cr only tome. You an
compare your resulls wih tha star groups.
Four insulating materials will be studied: Mot
ligre), teathars, wool, and cotton balls.

Predict the beet inculaton
Predict the worst insulcter:

~ Set up the contral ay plating a 100 nl heskar
directly incide o 250 mL beaker (ne incalaton).
Set up vour fast by packing your chesen
imulaling material into a 220 mlL becker. Leave 3pace -0 insert u 100 mL beaker

. Pour warm wcher (“43°C) info both 100 mL beakers then ploce each set up into separate containers of
iced walter (akove),

Placz o thermometer into each of the (00 ml Jealers. You Noy need to fape or weigh the beaser:
down to s°0p then Hoating and tipping over:

. Start a stop watch and record the femperature every two mirutes for 20 minulet in tre feble below.
Temgerature (*2)

Miau-es Cortrol "ot Feathers Wodl Cotton bells
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EXPLORE: Trends In the periodic table P Fuels and Pecple E It's Heating Up Revisited

¥ It s useful tc now explore more subte datals in the petiodk_.tgbe.'l’hembio tetow shows the atomic adius of the
sl "““am m}mw- 1030 foypton). This induios: e st S e of Tha. naviodic. tikia (ke ENGAGE: What fuals do you use? In this caapler you tave baen shown several Ines of evidance for global warming and cimate changa and sore of
' P Fuel & wha: allows our ndustrial werld 0 work. 'Mittout it, the factores step, food arocuction cf fums would its possiblo 2auses. You should now bo abae to boter dascriba tho complox ghenomenon of climate change and the

» The atonic radius at is simplest definiticn the cistance from the nudeus to the edge of the eleciron cloud. Since the phimmet. and what itle fond wes produced could not be cookad cr procrssed Tha anso.rt of fuel you Lsa every enidencs that supperts . You shoulc elso be sbis o explain the dossitie caLses of climate crange.
ebxctron cloud has no ixed edge, a mora definltive measure of the atonic radus s half the distance batween two day is anormous, but mast of this use is irdrect You don't parscnally uss he fuel, but manulacturers cr procucers

idantizal stoms n @ covalent bond (the covalern radius). of thirgs you use or need use the fuel on gour behat.

Alomic Atami¢ A aimols axariple might be tha ahirl yoL are wearng. If t
number  radius (pm) Is riesde Niom cotton then Mesa=l fusd was used o un the
machinery that planied. imgatad, sgrayed, and harvasted
the cctton, Diesal was used in the tnucks thst tock the
cottor 12 the mill where it was spun into thread, The factory
Lused alectrizity, DT Ihat ray have been genararad Ly ccal,
o1 gas, or solid uraneum 5 jueling a nudear power
staton. Diosel fuclad rucks would have trareported the
Tikaleria s W0 echonies were U sl Cwas madu e ien
agam to the shcp ware you bought /. Don't ioaget the
mocasses hat mada tha dyss that coor the shint. Or mada
tho tractor, or any of the dozone ol othor implemonts usod
to meaxe the swit. Al fhese stages in menufaciue warz
powesed by LLel, A lerce propotin ¢t hesa tuels would
be fossi facls comsisting of short chain alkane danvatives.  The harvestor and trackor run on dosol fuol.

-

ClviNalnlsn

1. Think cf dwo things that you 3¢ or usa evary day and make = kst ol how fidks (of any kind) ae wed n the process of
gottirg tham 1o you, Comgpare rour ideas asd list with othora i your 3499

(a) Stacent's anower

3

(b) _Student's arewer

. Wiite & shert essay on he evidenoe 07 dimate change, the pessitie efects of climate change, and Bunanity's raie in
enhancing o reducng 1ese effects. Pubish YO WOTK N A sharac forum s that others can comreat or crlique your
EXPLORE: Fuele and enargy density werk and you ean dinelon or strengtien your wit ng 25 neaded. Lise the spata balbw to ereatn a mine raad Inetwerk ol

» The amoun! of enaray in a tugl can ba measured i1 wd mocrtant weys: its saec fic eneray and 1s enerqy density. conrcied dee) Lo help yom pien yolu shemy:

P SpeEcilic enorgy IS 13 amount of energy Jer unit of mass o’ the 1. = o : : I

» Energy density is tw amosnt of ereigy pe: uni of volume of the fusl. The graph Jelow shows Uie specific energy " Bdocnsoabliden: LY : o dondooki 4.
and enargy density of a selaction of fueks: A almple rina map 'a ahown below.

Atomis radlus (pm)
§

8

Specitic snergy and enercy dersity of uels Higher msmospheric Highsr oceantc
¥ temperature

136 W Enargy densily & Jr—

125 - Cltnate e Carbun aloxide ——» Higher CO, Inccsans

103 : ! l

o) g »

&8 2 4 5 8 1012 14 16 18 20 22 24 26 20 X 2 : Hurran populstion Oceanazldification
Atomic number

@ 4. Pht the data on the grid provided: -
2 Doscribo any trends orpatens you can 300 n the dte: _ Atomle radius decreaces within the elements ofa e

! X "
pericd. It increases f:om periods Ngher on the tabie to those lowe: on the tabie (low mimperpenods to @ @ 5 3 > foe's v Renswabls
\ Qé’ & f f ,; gg C? 3 LRI SOUNCEG
high tumber periods) ¥ . & & <
&
Fuol
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PHYSIC

Q
-5

OF THE

1I'W Electrostatic Force

EXPLORE: Orbits

FXPILAIN: Fxplosions are collisions in reverse

Why are explasons, Ik2 the trewcrks ngrt, spherical? Whare
iz he carve- of the exposion? Azsuming all the fragmaenie
within the firework are all the same, now does this explai ths
shage ol the firewo'k?

} S>posiors threw objzets in all directions, but they stil obey

¥ Qur solar system consists of the Sun, wight planets, numereus dwaf plarets, and dmaest uncountable numbers of
romats anc asteroids Many of fhasa chjacts orb tha Sin in allipteal arbits that ara ronghly cresiar, with tha Qun
rear the cente of the circle. However mary d> not. The most well known of hese are comets, but many of the
cwarl planats, (es>acally those in e cuter sdar syston) 2iso ortit with nighly elorgatad orbils,

» How an object orbits depends on many things. These include how it fcrmed, where it formed, the gravitasonal force

ENGAGE: Zap!

P Eeweal aut el o o, gonn to ole The doar end roseived an
aleains shock ? Whnl about faking off o pelor feocoe seecalor o
Jackel? Try il n u darkonod room and you will sos sparke fresh

the aw ol conzorvation of momentum. Imagire the fircwork
shuwn sight beas beasn lired straight up ernd bes react ed he
Aghast paint af its gkt 115 mamantim ir that nstant s 7ero

Al that mae! mamen! . i axplodes Whal is the momeniam al
all the fragrents now? Corze-vation of momanturr stetes
ihat they nust add up o zerd.

sonsider the simpihied clageam below:
o -

g =2 m 0-2kg, 2
A=Zkg sto\BAkg.Oﬂ.o 9, 2 mes

Tho momentums of fragrrent A is exadtly oppocite the
monenum o' fragmert B,

Tho d-asmng right chows a man (mass 70 k3) and a ohild
imass 35 kg) standng together on smoot ke ifrcton Is

as a jersay rubs egeinat the mataral of your shirt. What about
lightring? What causes that? Study the phote of the littie girl's helr
(raht) Whet's causng that o happen?

1. Wnat de you Think 's causing thess phanamana? Whene does the
alsetreity come oM ? Discuss your keas with others In your class
ared warbar cowm i rummiery of lheese o

fom nembty objects, and its velecity during ar encounter with any othar cbject

Orbits and aseapa valacity

The velacity raquired fee a circular ordi!
can bo cakutatyd Lsing the oqaten:

Vo= —
c f

Escapovolocity I tho volosity ‘oquirea to
05¢apo tho granitatonal pull of an cdject
at a paticuar gistancofron it it cin by
cakulakd esing the fomul.
f2GM

!
Tha ciagram right shows the oditof a

\'E -

~

Ciciory = v Thovolkatyol

ne planot T uncioat

memontum, parpondicula’ 1o - \
the radius, 10 counteract the
inwards puii ol the sta“’s graviy.

Ellipso 1:v <ve, Tho planot will orbit
In & amal olipa0 03 ho velosity
I$ not fast 0ndud 1o provont the

gavity ol tho sta’ puling it back
by a0 roular il kouires.

neglighel. Tre two push each other £part and the man mowes
avay with a speed D3 mv/a relative 1o the ica.

13, (a) Caledare the velcaty of the dhid rclative ta the ice:

plasot éround a star ol mass M based on
the plarol's actsal valooity [v) eomparcd

0 %5 0scapo valodily (ve) and ho velodty
neaded for tho planot 10 ort¥t In a porfect
circo {ve) All obitz atart a! point I

BDOD2‘.V¢<V< Vc.mmm
oitin a larg) elipse asit Istraveling
R ber Usss Ui weloedy reqguined bor
ci'cio bul not fas! enough 10 decapo
o peil ol the star,

\-/

- EXPLORE: Balloon electrostatics
) b Ralioans are well known for preducng 3ome interastng slectrostatic affects:

(b) Datarmne how far apart fie man ad e chid am alter 8

accords, Show your working: 1n o siil, warm roem, Fulty inflale o balloon and hang 11 from 'he celling or an /

Iesulaled suppar| wilh riydan Ihrsed or (ishing e, PAratola: v = V. The pienetwil .~ /

. Rub the ballocn With @ plece ¢f wool/synthetic Material or ¢ swearer s¢ that It ponssesa bz el W Hyportoia:v > v. The
becomes charged. : : DUt WIE VO OCTUOY robn, mmmm
Aot ‘ ! star.

D Ko Annsliier Ihe cRnnah sl carnah PMail blrw Pradicl wha! will happen il you bring Ihe malerial or swealer used lo rub Ihe
balloon near The balloon,

Puwdhar
charee ‘
Sannca ball Carry out shep 3 dnd necerd your observations
5. Fully ‘nflate a second balloon and hang It from the celling whk more nylan fishing line near the fhst

hallopn.
Verus fas o Nost csular oroit in the snalommmmwm IN 2017 the Inersuila’ objoct

Rub Lolh ballocns wilh |he same malsrid (wocl/synihelic fabric or a swealer). This should |hs solar syston, baing lass than 1% off a planots B has a danatioally sknga'od  “Qumeamun® antecad the solir systom.
balloers a chargs of |he seme shon and @ ﬁ.“whzmn,. ) et pedect circle. Al itsclosest approach to orbit comrparad lo the planats of the Its trajoctory trought & clese B the omit o

NSmVuussO.?lGAUmylmm solar sysiom Al ts dosest approach Mm:):mnnwasmmhguwma
T Pradict what will happen o these similarly charged balloons 43 they hang necr ¢ach ¢ther Sur, Whilo at its furthodt away tie 0.726 1o the Sun, Sodna cbaos 10 72 AU, but high 3004 that alhough ho Sung gavity

AU [rom the Sun. Cno AU (astionomnical 1hon swings dack out to B3 AU from the  Dent its path il was not caplured, and it
unig) is he avongo dis'ance frem 1he Sun  Sun. its cedittakes ovor 11, 400 oars to  has since lravidiod back cut past the suter

1o the Carth, about 150 milion km, complota, plone® on s wary out of the solor system,
6. (a) Of he fve orbts shown in the diagram Yop righ, which mest likely matches the orbit of Oumuamua?
The hyperbola.
(b) What would happen to the shape of Verus's ortit if & gained wolodity s t moved along@ts orbie?®
Yeous orvit would become elfprical

(c) How would the sizn of the eszaps velocty be alfecied if a planet orbils closer to a star?

The atorter the dlstance betwesn tha!mntau-l the atar the wr.erthc accape m'

b The explosion of Ure powdsn darge pushes S oo and the canmon bl apatin cppusie dinedions. The msss
2t the cannon 13 mudh largar 1an the cannan ball, A3 a result the cannor bal fies out o the berr2l a; hich speedl
»hile the cannon itzelf rocke back on its whoel: lose than a mater or £o at 3 much lowar eseed,

4. Considaring tha cannecn atove, the cannon haz 2 nass of 000 kg ard is & rest sefcra firing The cannon &l weighs
5 kg When fired, the carnen bal exis the banel & 230 s,
Caleulate the walacity of “he cannon after it ie fred
Carry out skep 7 and yecord your observation:

16 An object gt roxt exp odee nto two egual parte, A and B, Part A tliee off at 20 mue, What ie the valocity of part B?
| pave the balloons hanglng near each other far o few mimites. Record any changes that take places

‘0 A 1Z kg object at rest has two pars, € and D, C has & mass of 4 kg and moves off at G m/s, What s the sedozity of 07
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An Endless Swarm

@ ANCHORING PHENOMENON: The high density and swarming of migratory locusts

A swarm of locusts is one of nature's mast incredible animal events. So astonishing and dastructive are thess swarms
thay ara recorded in many histoncal accounts, including those of Greck and Roman historians. Plagues of dasert
locusts have historically been particularly catastrophic in North Africa, where they are associated with famine.

yAl The Earth's Systems

npmses Ecosystem Interactions
and Energy

Under certain environmenial conditions, particular species of normally solitary sharthomed grasshoppers may form
vast swarms (dense aggregations) that migrate acrose the country ealing everything in their path. Swarms have been
known to contain billions of locusts (the swaming form of grasshoppars) and last mulliple generafions and many
yaars. As al February 2020, Africa's largest locust autbreak in decadas has crealed fead emergencies in Ethiopia,
Somalia, Kenya, with neighboring countries also threatened.

Anchoring Phenomenon

An endless swarm: Tha high daneity and swanming of migratory locusts. 113

Hydrosphere: all liquid and sudace water.

What factors affect the size of populations within an ecosystem? . !
loz is scmatimes called the cryasphere.

Locusts are the swaming farm of
cerain grasshopper sprcies.

O - Identify tha various akiotic and bictic componznts of ecasystems. Analyze and interpret 34
dala to dascribe how thess diflerert compenents influsnce one another.

Arsdirgalil UL

O 2 Inwhat way is the Earth 2 system of systems? Describe the general groupings of Earth 2
materials and processas (aimosphere, hydrosphare, biosphare, gecsphere, anthresphere)
each of which is shaped by its own processas and interactions with ather syatens.
Develop a model to show how the spheres interact.

M« Whal is a population? Descrbe dillerent patterns of population growlh and espkun the role 5-0
of carrying capacity in limiting population growth. Use mathamatical and computational

thinkirg ard moadeling 1o predict the effect of chosen interdepandent factors an the size of

| population over fims.

Geosphere: the Eanh nzelf. Biosphere: all living things.

ENGAGE:The Earth is made up of spheres

The model abova shows the Earth's four spharas. Thess Intaract as a complex system
that maintainz life on Earth, The anthrosphere is part of the biosphere but iz sometimes
classifiad as a Ik sphera bacauzs of tha Impact thal humans hava on all ather syslems.

M4 Conductinvestigations to test hew different parameters change pepulation size, Analyze 6780
vour findings and dascribe the popu ativn changsz malhsmalically. Uss mathematical 11 20
models 1o suppart and revise evidence-basad explanations abaut factars affecting
populations and diversity in scasystems of difsrent scale. How well does an scosystam

model at one scale relate ta a madel at anather scale?

M = Categorize factors influsncing population growth as dansity deperdent (DD) or density 8-11
independent (DI) and describe how thay are differani. Analyze and interpret data ta

1. Chserve the ervironment around you and ideniify elements of each of the five spheres:

explain how DD and Dl_faslors affect the llow of energy and matier and that this is how Locusi swerms may () Biosphere:
they atfact population siza. contain up to 80 million
; : : ; A ; indhiduals per kmé h hare:

M ¢ Descnbe the ways organisms cbhtaun and store energy. Explin how this energy is 13 14 Inalcua perian By Arliwasphens

fransfemed in ecosystemns through foad chaina and fead webs. Usa tha conceptual 1. ldentity a spackes In ¥ Iocal araa that: .

medel of an energy pyramid and cakulate energy fluxes o explain the energy available 198808 you (c) Hydrosphere:

st each succsssive trophic level in an seosystem. (2) Swamns: (d) Geosphere:
M+ Use asimulation to investigate energy or bicmass transfers in an ecosystem and explain 14 :

thess using ecclogicsl pyramids. (b) Migrates: (e) Atmosphere:

. Divida the class into groups of three or four to discuss tha following points:

2. Interactions beltween sphares imwlve movement of energy and/or matter between them, Le
the spheres present and briefly describe any inleractions that could be accurring between |

¢ Uze predictive models of predater-prey population cycles to suppen claims about the
raletive amounts of anargy al differant trophic lewssls.

(&) What factors In the arwlronment might cause a normally solltary spacles to suddenly formn a voradous glant swarm?
# Explain hews matrients (matter] eycle within and between ecosystems including between
abiotic and bictic components. Uss mathe matical repressntations to show that mattar
and energy are consersad as matter eycdes and energy flows thraugh ecosystems.

It How do populations behawa ae 8 system with many intsracling paris (memberz)?
Evaluate the evidencs for the role of graup behavier in the sunival and reproductive
success of individuals and populations.

(b) Swanmming occurs regulany, which suggests the behavior has advaniages. What might these ba?

What are common threats to remaining natural ecosystems
and blodiversity? How can these threats be reduced?

O 1 Explain how humans might cause density depandent and density independant changes 12
to ecosysiems by altering the avaiability of rsources and changing the landscaps
(including through climate change). Describe haw these changes might affect the size
and diversity of populations.

fc) How might human activitles ba Involvad with or affactad by swarming locusts:

3. The anthrosphere can have significant impacts on the other four spheres. Using your kecal
deacribe a way in which human activity can affect the other spheres:

L 12 Obfain information 1o summaize the varioua positive and negative vays in which 16
humans influence soosyslem rescurces and disrupt the usual nulrient cycles. Use

matherratical representationa 1o explain haw humana attact populationa and diversity in

ccosystems of different scales,
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(B An Endless Swarm

ANCHORING PHENOMENON: The high density and swarming of migratory locusts

A swarm of locusts is one of nature's most incredible animal events. So astonishing and destructive are these swarms
they are recorded in many historical accounts, including those of Greek and Roman historians. Plagues of desert
locusts have historically been particularly catastrophic in North Africa, where they are associated with famine.

Under certain environmental conditions, particular species of normally solitary shorthorned grasshoppers may form
vast swarms (dense aggregations) that migrate across the country eating everything in their path. Swarms have been
known to contain billions of locusts (the swarming form of grasshoppers) and last multiple generations and many
years. As at February 2020, Africa's largest locust outbreak in decades has created food emergencies in Ethiopia,
Somalia, Kenya, with neighboring countries also threatened.

Locusts are the swarming form of
certain grasshopper species.




EXPLORE: Ecosystems have many components

Ecosystems are natural units made up of the living organisms (biotic faclors) and the physical conditions (abictic
factore) in an area. Ablotlc factors include non-living factors associated with the geosphers, hydroephere, and
atmosphere (below). Bloflc factors include &all the living arganisme and their activities.

The interactions of living organisms with each other and with the physical anviranmant halp detemina the features of
an ecosystem. The components of an ecosystern are linked Lo each olher (and to other gcosystems) through nuinent
cycles and energy fows.

4. (a) Which spheraes are reprasentad in tha savanna acosystam medel above?

ih] Activitiss in one spheare can affact other spheres and may causa changses at the ecosystam level. Davelop a maodal,
2.9, a diagram or mind map, of interactions within and between the biotic and abiotic components ol an ecosystern.
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t3l Abiotic Factors Influence Distribution

e -

ENGAGE: Distribution of the common sea star

The commaon sea staris a marine invertehrate (an animal withoul
a backbene). It is found threughout the Aflantic al a wide range of
depthe batwaan 0-400 m whers it experiences large varialions in
abiotic factars.

Sciantists collectad adult saa stars fram two papulations in the

White Sea (off the Northwesl coast of Russia) and the Barentz

Saa (off tha Morthern coaste af Norway and Russia). Thay axposad

them 1o a range of salinities (amouni of dissclved salt in parts per

thousand) within a five-compartment chamber [right) and recorded

the number of animals found in differant salinitias. Tha animal was

placed in the center of the chamber with each arm experencing

water of diffarent salinity. The animal then crawled inta the

compartment with the prefenad salinity. All other factors were kept Sea star choices e et T T
constant. The rasults are shown balowi. Soriciie waler ol ciiﬂerent salinity.

Salinity Frequency
(%) of cholce (%)

White | Barentz
Sea Sea

D 0
3 0
12
35

1. (&) Flot the lwo sets of data irom the table above on the grid provided.

(b) Whalt do the plots show?

(c) Whalt was the preferad sallnlty for each of the sea sfar populations?

() What do these results suggest about the salinity of the two areas of collection?

() Describe the abictic condilions the common sea star as a species can lolerate:
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2. Basad on tha While Sea saa star papulatian, draw a ganaral dlagram (model) 1o shaw haw the numbers of Individuals In SNAPSHOT: ELKHORN SLOUGH, CALIFORNIA
a populalion change cver an ablotie gradiant. Labal It 1o shaw the optimal (prelamred), marginal, and unavallabla habitat.
Mark the toleranca range (tha range for an ablotic facter outskde of which no Individuals can survvs):

EXPLAIN: How da ahiotic factors affect organisms?
CA EPE&CSs I: The acosystem

» Elkharn Slough Naticnal Estuarine Research Reserve (above) is a services provided by natuml systems
large (688 ha) tidal salt marsh and estuary lecated half way batween are essential to human life (I b)
Santa Cruz and Manteray. The estuary extends 11 km inland from . '
the coast and prevides habitat for over 700 species including plants, Wetlands like the Elkhorn Slough
invertebrates, birds, marine mammals, and fish. provide essenlial services to humans

d the envi t.
The raserve is made up of several different areas, including South kst aba il St

Marsh. Habitats range from oak woodlands and coastal chapamal to * The physical and biotic
marshes and wetlands. environment of tha weatland acts

Thea raserve is owned and managed by the California Department of xtzgt;?graslaﬁ‘:t st Ll
Fish and Wildlfe. Along with rasaarchars from tha National Oceanic . -
and Atmospharic Administration {NOAA), they monitor the health of the The high productivity of wetlands

reserve and carry out research in on-site field laborataries. also means they are able to

I
Some of the regearch involves monitoring abiotic factors and the effect Lefrzﬁwrgoﬁn;:’:iodr: ,::r?]eﬂ?: calil

of thair changes on tha plants and animals within the reserve. atmosphere, slowing global

Environmental lclerance faclors for two organisms found at South warming.
Estuary: low tide Marsh are shown below. Chinock salmon is a migratory fish species, P
which moves into coastal streams ta spawn. The Olympia ayster is a g;rxgogﬁ;ﬂﬁggﬁgzﬂfawas

An estuary is a sami-enclosed coastal body of water. which has a frae connectian with the ac2an and where marine resident filter-faeding bivalve mollusk (shellfish). rassurces 1o benafit Both humans

and freshwatar environmants maet and mix. Estuarine water is brackish (it has more salt than fresh water but not Selacted physical data for Scuth Marsh aver two years (2018-2017) is and wildlfe.
as much as saawater) but salinity varies with tidal flews. Estuaries provida habitat for young fish and migratary bird presented on the next page.

populations. They are dynamic erwironments. meaning the abiotic condilions vary widely as the lide rises or falls to

cover or expese tidal flats. Important abiclic factors include pH, salinity. temperature, and dissolved oxygen.

The estuarine habitat of the striped shore crab

The siriped shore crab, right, is a widaspread specias along the west
coast of North America. Ilts range extends high into the intertidal zons
where it is exposed to air for about half of each day. It lives in hard
mud and rocky substrates where it can easily burrow or hide. It cannot
live in soft sand as ite qgills would clog up and it could sulfccate. It

will forage in and out of the water, feeding mostly at night on algas,
limpets, and smaller crabs.

3. (a) Thinking about estuarne environments [abova), what ara sama of
the challangas faced by tha stripad shore crab living thera?

OS50 Fablk cesain

L

Spawhing coloration

Olympia aystar Chinook salman

* Salinity of 12-25 ppt (parts per thousand) is cptimal * Salinity > 15 ppt. Talerance depands on stage.
far growth. Death eccurs at salintties below 5 ppt or s Oplimal temperature for adults is 14.5-17°C bul
abowve 25 ppt. they tolerale 3-20°C.

Brackish water is 5-30 ppt, seawaler is ~35 ppt. * Optimum temparature for fartilization and fry
More likely to spawn when salinity is over 20 ppi. development is below 8-10°C and should not
Water temperature of 18"C for 4 hours is required for excead 13.5-14.5"C.

spawning. Spawn at temparatures balow 14.5°C.

Need a dissalved oxygen {DO) of 4 mg/L or greater. Newly hatched salmon need a minimum DO of
Optimum temperatura is 16°-12°C but tempaatures =10 mg/L. Adults prefer a DO of =7 mg/L.

up to 27°C are loleraled. pH range 4.0-9.0 is required for survival,
pH range of 7.5-8.5 is raquired for optimal growth. Optimum pH is namow at 7.5-7 8.

(b) Suggest what physiclogical, structural, or behavioral features might be important to the striped shore crab's survival?
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Water temperature and dissolved oxygen, South Marsh, Elkhern Slough, 2016 - 2017

—_

L&)
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o

ELABORATE: Alien invaders and a system out of balance

. . ' » The alewife is a migratory spacias of heming found along the Atlantic
8 Coast of North Amarica. Like salmon, the adulls mova fram tha sea
]1 T into freshwatar streams ta breed. Alewife have gained access ta
the four upper Great Lakes using the Welland Canal ta bypass the
b T natural barrier of the Niagara Falls {lop photo].
i - In the Graal Lakes thay are a nuisance species and have displaced
& \ i L many of the native Great Lakes fish spacies. Alewifz in Lakes Huron
| P R and Michigan became so abundant in the 1960s that they made

up mest of the lakes' biemass. Dunng thase periads of very high

abundance. unexplained massive alewifa die-offs occumed. polluting

T 'Ma;'n' shorelines and causing a puklic nuisano?.The cbvious nalive

Month and year predatar. the lake trout, had already declined as a result of another
alian. the sea lamprey (seen laft. feeding on a lake trout). Salmon

Water pH, South Marsh, Elkhorn Slough, 2016 - 2017 ; e ‘ were then introduced ta centrol alewife instead.

" i 3 In the years since, an important salmon fishery has developed
around alawifz ae a forage fish. Now, the alewife population is in
dacline, but the native forage fish species that the alewife displaced
may not be able to recover.

Adult alewife (image left) and their juveniles need a dissolved oxygen
(DO) level 3.6 mg/L. The eggs and larvae need a DO =5 mg/L.
Given its imporiance as a bait and forage fish, alewife introductions
to Califamia have been considered in the years befare 1997, A
ralated species, the American shad was successfully intreduced

to the Sacramento Rivar in 1871 and now farms an important
recreational fishery.
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T ey R
ey IR e kil dem e . ® 4, 7. Basedoninformation provided, the physical data for South Marsh on the opposile page, and the resources available

s ot etrari vt s g Month and year AR through BIOZONE's Resource Hub, decide whelther an alewife fishery is possible or desirable in Elkhom Slough. As

a group, argue a case aither for or against its introduction to this region. Whalt features of California's waterways could
influence the success and risk of an introduclion? What similariies are there 1o the Greal Lakes scenario? Whal species
would it compeie with and polentially displace? Summarize your arguments below:

4. Explain the diffarenca batwaen the optimum range and the telerance range for physical conditlons. Use evidence frem
the data for the Chinook salmen or Clympia oyeler on the previcus page to support your answer:

5. Study the graph of water temperature and dissolved oxygen. Is there any relationship between the two?

6. (a) In what ways do humans benefil from an estuarine resarve such as Elkhorn Slough?

() How do non-human species benefit from a protected estuarine areas such as Elkhorn Shough?

(c) How does meonitoring of the reserve's physical environment benefil its management and the species thal live there?

;‘C. EVALUATE: Communicate your findings
2. As a group, present your arguments (as outlined above to the class), ¢.g. as a poster or oral presentation.
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‘3 The Ecological Niche

ENGAGE: The niche is the functional role of an organism

The ecological niche [or niche) of an organism describes its functional position in its environment. The full range of
environmental conditions under which an organism can axist describes its fundamental niche.

» The fundamental niche is influenced by the physical environment and the organism's adaptations for exploiting it.

» The presence of other organisms may 'squaeze” an organiem's niche so that the organism exploits only part of the
niche 'space’ available to it. The niche an organism aclually cccupies is called ile realized niche.

The physical conditions influence the
hakifal. A factor may be vl suiled
te the organiam, or preaant il with
problems 1o be crercama.

Adaplations enable the organi=m to
exploal the resources of the habital,
The adaptationa taka the fonm of
structural, phyzislogical and bahaviaral
charmacteristics of the organism.

- .
Physical conditions Adaptations for:
* Substrate = Lacomotion
* Humiciity s Activity pattarn
* Sunlight = Tolsrance to physical
« Tamparaturs condifions
+ Salinity Resources offered by the habltfl e
*pH * Focd sources « Shelier » Maling sites \\ * Defenze
« Expasura * Mesting sites « Predator avoidanca \ * Reproduction
* Altitude S e Feading
+ Depth Y« Competition

Resourcs availzbility is affected
by the presence of other
organisms and inferactions with
tham: competition, predation,
paraatism, and dizeaas.

The habitat providea opportunities
and resources for the organism.
The organisn may or may not have
the adaptationa 1o explail them fully

1. (a) Name an arganism In your ansa and Idenlity what typs of envircnment It Is commaonly faund In:

(b) Lisl some adapiations its has that enable if to explcit certain rescurces ar parts ol the envircnment in which
it lives (e.g. noctumal, camcuflage):

(c) What do you know of your crganismis niche, i.e.ite funclional rele in the envircnment? Describe what you know below:

LS52.A CE 4G BIOZORIE Intaenatany
@ @ 0 ISBN; 978-1-98-856628-3
Photowopying Frokibivad

@ EXPLORE: Organisms can't always exploit all of their fundamental niche

» Bamacles are small suspension feeding crustaccans {related to crabg). The swimming larvac settle an rocks and
ance sattled they da not mave. On the Sealtish coast, two barnacle species. the acem bamacle (Ab) and Poli'a
stellate barnacle (8b), coexist in the same general environment. The barnacles naturally show a layered distribution,
with Ab concantrated on the lowsar ragion of the shora, and Sb on the upper share.

» When Ab were experimantially remavad from the lower shora, Sb spread inta thal area. Howevsr, when Sb ware
rermoved frem the upper shore, AP Failed to move any further up than usual,

High fide mark

Satiling Ab larvas
die from drying out
al law tida

86 adulis

Settling St larvae
° 56 rangs when Ab prasent &ne oronded o
by Ab
° Sb range when Ab absent
° Ab range when S present ar absent Ab adults

2. (a) Which af the barnacles appaarad to explolt Its antira fundamental nicha?

(0] What physical factor limitad tha range of this barnacie?

3. (a) Describe the range of the fundamental niche for Sb:

) Was this range reallzed (was It ully axplalted)?

(€ BExplain your answer:

(d) Based cn this casa sludy, what can you say about how the prasance of ather organisms might affect the distribution
or population slze of a specles?

S I070 HIODZONE Interranineral
1SBN: 976-1-98-856623-3
Fhotooopying Frohibited

@ EXPLAIN: Making a prediction about niche

Can two spacies with the same fundamenial niche coexist (live together) in the same envircnment? This quastion
has baan sludied in many differant situations. One of the mare weall known is the Parmmecium experiment carriad ol
hy G.F. Gause. First he grew two different separate populations of Paramecium with the same resource needs and
recerded the growth of the populations over time. The graphs below chow the results of this first experiment.

Paramecium grown in isolation

° o
fg A0 200 = P o°
3
2 150 150 £ caudatum
<
&% 100 100 o
oe
— |
%% 50 50 -
o (o]
= 0 0 € 1111 )
4 i) 12 16 20 21 4 8 17 in 20
Nays Days

In a secand axperiment Gausa grew the two specias together and racorded the growth of the populations over time

4. [a) Make a prediction about the rasult of this sacond axpariment. Conslder that the Paramsaium spaclas raqulre the
same rasourcas (including type of food. depth of waler. lemperature, atc.)

(b) Go BIOZONE's resource hub and read the page on Gause's expenmenl and the result of growing P avrefia ar
P caudatum tagether. Was your pradiction correct? Can you axplain the expanmant's rasuli?

.
Gause's law A Namowear riche Narrowar niche

The outcame of the second experiment led Gause to
formulate the competitive exclusion principle (Gause's Zone of averlap
laws) which stales that two species that compete for exaclly Spacles A - 3
ihe same resources cannct coexist. Competition between £
species for the same resources narrows the niche of each
species. producing the reallzed niche for each.

. Spacles |

Amount aaten

When different species explait similar resources, we often |
see differences in particular characienstics (such as beak Resource use as measured by food item size
size). These differences help the species exploit a narrower
range of resources more efficiently and so avoid dirsct
compatition with each other.

The phenomenon is well recorded in Damwin's finches,
where different species have broadly similar and ovarlapping
diets, but explcit some food resources more efectively
hecause of their different beak sizes. Among the Galapagos
ground finchas, right, the medium ground finch can axploit
larger. harder saads than the small ground finch.

Srrail graund finch Meadum graund fir

5. Explain why two spacies, compeling kor tha same resources, cannot coexist. What evidence is there lo support this?

TG BIOZORE Inmaenatinn
ISBN; 973-1-98-356628-3
Photowopying Frokibited



(£:23 Summing Up

Coaperative hunling in chimpanzees

Chimpanzaes banefit from cocperative hunting. Althcugh they may hunt alone, they also form hunting greups of

up 1c six mamkers or more. Chimganzss hunts differ from the ceopgerative hunting of moast ¢thar animals in that
cach chimpanzae in the hunt has 2 spocific rela in the hunt, ech as 2 blocker or ambusher. Studics of chimpanzee
hunting show thet dfferant groups amploy diferent bunding shrategics.

Hunt information in table 1 was gatherad from chimpanzees in the Tai National Park in hvory Coast, Africa.

Number of Numbe! Hunlting Meat per Net benefil por ; -~ ~ A
llulxllﬂl'l: of IllunL»_: b'UCCG’tb' (%) hunt (kg) hunLo?(kJ) ) atlve Ssessment

) is a molecule with a central suifur surrounded by six covalently bonded fluorine atoms (single
octahedral structure of the molecule is shown below:

Number of Numbet Hunting Meat per Net benefil per
hunters of hunts sUccess (%) hunt {ka) hunter (kJ)

Cand gl Rasal B0

NEED HELP? his shape? _ 2ulfur hexafiuoride has an octahedral due to the repulsion of each
gt g 1 bonding electrons. The bonding electrons repel each other and 6o spontaneous)

. " y 5 Into a position where they are as far away from each other Is possible, In this shape the
. Use the infermation in the takle to discuss the differences batwesn the two groups of chimpanzess in the extsnt of X
cooparation and how it rlates to hunting suzcess. You should plot oaphs 10 help illustrata reasons for diferences: t possible potentiale

Siudents should Lhe relationship between namirer of hunters and ihe net. renefil hunter e

helpanswer this question. Tai chimps go on mors uncs and hunt in larger groups than ths Gombe chinips. s oo v sxarale o s scalburnis soucn:

Forihe Tai group, larger groups gencrally have greaior age huntinag success, and groups of 4 ar elease of enerqy , usually through heat and light. An exothermic reaction therefore
2ater than & have ths largsst nst snerqy bansfit perhuntsr: The exzeption is with of €&, whizh xamples Include burning paper, or magnesium, or a hydrocarbon,

had greater percentage hunt success put lover net energy benefit per humter than hunting aloxe. In moet

zanes though, coo tive humting is bencticial for the Tai chim " . Endothermic is the ﬁ!ﬂ!ﬂ!ﬂ! An endothermic reaction absorbs

Murrber f hunters ve net snsigy Numocr of huntzra va net energy surrounding:
benefit n Tai chimpanze=s Lol in Gun by chnpaicsss
: i ; owing the enthalpy change for an endothermic reaction:

Products

Ned benefit per buesar (k)
Net benefit per hurar (kJ)

Nuerh=t af nimbera
n vith oxygen is G, + Oygy -+ COgy AH ~393.5 klimol
tati . One mole of solld carbon (C) reacts with one mole of
2012 BOZONE lberial vrna otation for the reaction means: __ ©

KRR T81-08-A5LL040 ‘ *{ o form one mole of carbon dioxide g 0.,). The reaction releases 393.5 k) of energy
Pratocooyrg Prebbicd

b) How muc gy is released is 2.6 moles of carbon is reacted completoly?
2.6x393.5=1023.1k)

PS2.6 § PS1.B § PS1.A 0 ®




Advanced Placement Titles

BIOZONE

AP sciENCE




€)BI10ZONE ) BIOZONE

ENVIRONMENTAL Adva nced
AP SCIENCE Placement AP Biology

Titles

AP Environmental Science: 2019 CED AP Biology: 2020 CED

Structured on the Units of Study: content delivery follows each CED

Science Practices and Skills incorporated throughout
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Features of AP Titles

Science practices and skills are identified by color coding on page

Support for the 13 Practical investigations (Biology)

Environmental legislation covered throughout (Environmental Science)
Rich in data handling activities and case studies

Support for science practice and skills provided in a dedicated chapter
Glossary of key terms is provided

Group work/collaboration opportunities identified

Resource Hub provides on line content to support activities

Personal progress checks at the end of each unit prepare students for
the AP exam
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AP Biology
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The Living World: Ecosystems

The Living World: Biodiversity
Populations

Earth Systems and Resources

Land and Water Use

Energy Resources and Consumption
Atmospheric Pollution

Aqguatic and Terrestrial Pollution
Global Change

Science Practices for APES
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. Chemistry of Life
2. Cell Structure and Function
3. Cellular Energetics
4. Cell Communication and Cell Cycle
5. Heredity
6. Gene Expression and Regulation
/. Natural Selection
8. Ecology

9. Science Practices for AP Biology




Big Ideas and Enduring Understandings

AP Biology is structured around fcur BIG IDEAS (below). These big ideas form threads that run throughout the entire
course, The big ideas relate to several ENDURING UNDERSTANDINGS, which form the key concepts for leaming and from
which arise the leaming objectives that form the basis of each unit introduction.

Unit 2

Cell Structure and
Function

Unit 3
Cellular Energatice

Unit 4

Coll Communication

and Cell Cycle

EVO1

Evolution Is characterized
by a change in the genetic
makeup of a population
over §me anc is supported
by multiple lises of
evidence.

ENE-1

The organization of
living systems requires
constaat input of energy
and the exchange of
macronolecules.

ENE-2

Cells have membranes that
allow them to establish and
maintain disthet internal
amdronments.

ENE-3

Timing and coordination
of blological mechanlsms
Involved in growth,
reproduction, and
homeostasis depend on
organisms responding to
environmental cues.

IST-1

Herltable Information
provides for the continuity
of lite,

IST-1

IST-3

Cclls communéeate by
generating, transmitting,

recelving, and responding
to chemical signals.

SYI-1

Living systems are
Organea in a merarchy

of structural levels that

ct, | interact

SYl-3

Natural diversity among
ana DeTween companments

within blologlcal systems
atfects interactions with the
environment.

PROGRESS
CHECKS

20 muliple cholce

Free response questions

« Conceptual analysis
(partisl)

« Analyre visual
representation or moded
(partisl)

30 multipe choice

Free response questions

« Interpreting and evaluating
axpesimentz] resulls
{partial)

+ Analyze model or visual
representation (partial)

20 multiple choice

Free response guestions

« Inferpreting and evaluating
axperimental resuls with
graphing (partial)

= Sclentific investigstion
(partial)

25 multiple choice

Free response questions

« Interpreting and evaluating
experimental results
(partial)

= Analyze data

A3 part of this learning structure, key science practices are integrated into the activities of tis book.

The science praclices cover important skills students need to describe and analyze scientifc ideas
and data related to biology. These are described on page xii,

Unit 5
Heradity

Unit 6
Gent Expreesion and
Regulation

Unit 7
MNatural Selection

EVO-2

Drganisms are Bnked
by lines of descent from
COMMON ancastry,

EVO1
EVO-2
EVO-3

Life contimes to evolve
within a chenging
environmert.

ENE-1
ENE-3

ENE-4

Communilies and
ecosysiems change on the
basis of interactions among
populations and dsruptions
10 the emvironment.

IST-1

IST-2

Diffcrences in gene
expression account tor some

of the phenotypic défferences
betwe:n organisms.

IST-4

The pocessing of genetic
Inforrvation Is imperfect
and Isa source of genetic
variatin.

IST-5

Transmission of Information
results in changes within
and between biological
systems.

SYI-1

SYI-2

Competition and
cooperation are important
aspects of blotogkal
systems.

SYI-3

25 muitiple choice

Free response questions
» Inferpreting and evaluating
experimental results with

graphing
* Conceplual analysis

25 mutiple choice

Free response questions

 Interpreling and evalualing
oxperimental results

* Analyze visual
representation or model

40 muttiple choice

Free respoase guestions
« Infespreting and evaluating
axperimental results with

graphing
« Analyze dita

20 multiple cholce

Free response qe:stlons

« nterpreting and evaluating
experimental results with
graphing

+ Golentilc Investigation

©B1ozone

AP BIOLOGY




Big Ideas and Enduring Understandings

AP Environmental Science is structured around four BIG IDEAS (below). These big ideas form threads that run throughout

the entire course. The big ideas relale to several ENDURING UNDERSTANDINGS. which farm the key cancepts far learning

and from which arise the learning objectives that form the basis of each unit introduction. As part of this leaming structure,
kay science practices are integrated into the activities of this book. The science prachtices caver impartant skills students
need to describe and analyze scientfic ideas and data related to environmental science. These are described on page xii.

BIG IDEA 1

Energy transfer (ENG):

Energy conversions underlie 2l ecological
processes. Enerqy cannof be created or

dastroyed, only transferrad and transformea. At
each transfer energy is fost from the sysfem lo

atpaldanaal ﬂfz
i ENG “\l
—— }4;

4
e

PERSONAL
PROGRESS
CHECKS

The Living Yorld:
Ecosystems

BIG IDEA 2
Interactions between Earth systems (ERT):

The Earth Is @ complex interconnected system.
Sysfemns can ohange over fime and vary in (heir

Unit 2

Tha Living World:
Bivdiversity

Unit3
Popuiathans

ability to recovsr fram disturbances.

Earth Systams and
Resources

BIG IDEA 3

Interactions between different species and

their environment (EIN):

Humans have alfered the environment for

millennis. The rate and scale of these changes
are increasing 2s technology advances and the

human popuiation Increases.

Unit 5
Land and Watar Lisa

Enargy Resourcas and
Consumption

BIG IDEA 4
Sustainability (STB):

Human survival depends on developing
sustainable solutions for managing resources

Unit 7
Atmaspheric Pollution

Aguatic and Tarrastral
Follution

that take into account social, culiural, and
econamic faclors.

Unit 9
Glahal Change

| ENG1

Energy ran oe carmszrted
17om onre 1om Lo anolher.

ENG-2

Most of tha Farth s
AMospheric Lrocesses are
driven by input of enargy
from the Sun,

ENG-3

Humans use energy from a
variely of sourcas, rasulling
in positea and negative
consaquences.

ERT-1
Erasystems &2 e result

of biotic 2nd abiotic
interactians.

ERT-2

Fensystems hava strociure
ang diversity that change
ovar fime.

ERT-3

Populztions changa aver
time in the reaction 0 a
varigty of faciars.

EIN-1

Human peoulatiors chings
in reaction o a variety of
faciors, including social ane
cuhurzl factors.

ERT-4

Earth's syst2ms insaract,
rezulting i & state of
halanze aver fime

EIN-2

Vihen Aumans ue2 natural
resources, they alter natural
systams.

EIN-3

Poilutants can have tath
mirect and mdract impzrts
0N e health af organisms.
ircluding humans.

EIN-4

Tha haalth of 3 spechas is
dinsely ted to it ecnsysiam,
and minor erironmentx
chanpes can have 2 large
maact.

24 multple choice

Free response question
Analyze an erAronmontal
arobiem and prapnse a
solution

21 mukipl2 cholce

Free response question
Design a1 investigatan.

24 multipk chaice

Free response question
Analyze ar erwironmental
probiem and propnze a

S0 kbon deing cakulations.

1% mulliple ¢hoice

Free response question
Desigr ar investiaatian.

G2020 BMOZONE Inernaticnl

Phualncogayivg Prahibe e

STB-1

Humans can mitigate
elr impact on fanc énd
vraler resources through
sustainabks use.

22 muttipk choice

Free response question
Analyzs an erniroamenta
problem znd proposs a
Soluticn.

#2020 BIOZONE lw.zmativngl
Phelncaqaying Prodsibailad

28 multple choice

Free response question
Andlyze an erArormontal
arobiem and prapnse a
Solulion doing calculations.

$1B-2

Human actiaties have
physical, chemical, ad

oo bog ical consecuercas for
ihe abmasphers.

28 muniplz choice

Free response question
Design an ivvestigatan.

§18-3

Human zctivities, ncluding

118 use Of ES0UICES, Nave
ysical, chemical, and

bolegical consaquenees far

anesystens.

26 multiph chaice

Free response questian
Analyze an ervironmental
probiem and propnse a
s0lton doing calulaticns.

S18-4

Leczl and reginnal uman
aCtivities can hawe impacts at
the glcbal kevel.

23 mullile choice

Free response question
Analyze an anvironmanial
prohlem and propase 3
solution

€
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Structure of a chapter

UNIT INTRODUCTION PERSONAL PROGRESS CHECK

€)B1020NE

©s1ozone

* Summarize key content, skills, AP SCIENCE AP Biology *Assess student understanding of
and learning outcomes. the chapter content.

* Use as a checklist for setting
work and viewing student
progress.

*Multiple choice and free response
questions

ACTIVITY PAGES

* Engaging and informative activities have been designed to cover the required content and skills
as stipulated in the AP Biology CED

*Questions within activities are designed to evaluate the student’s understanding of the content
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Chapter) Introduction

e Each unit (chapter) introduction highlights

the content and skills required to develop

understanding.

o Key content, skills, and learning outcomes

are summarized in bullet points.

e Use the checklist boxes to set work and

view student progress.

€)Br10z0NE

AP Biology

Chemistry of Life

Learning Objectives

Developing understanding

CONTENT: This unit s2ts the foundation for understanding the chemical basis of life and
includes a survey of the elements essential to carbon-hased systems. You will learn about the
cenkral role of waler in biological systems and build an understanding of how the organization
of living systems depends on an input energy and an exchange of macromolecules.
Understanding how macromolecules are constructed from monomers is central to this.

SKILLS: This unit emphasizes <kills in describing biclogical processes, principles, and
concepts rapresentad visually, The skill of argumentation is introduced, using a medel 10 predict
the causes or effecls of a change in a system.

1.1

O .

n2

1.4

structure of water and hydrogen

Explain the structure of a waler melecule, identilving how
hydrogen bonding betwaen watar molecules accaunts for
water's unlque properties. Use visual representaiiens to
explain the properlies of water in ils liguid and solid slates.

achivily 1

Explain haw ving systems dapend on the proparties of
water that arse fram Iis polarty and hydrogen bonding.
Include relerence to cohesion, adhesion, thermal
conductivity, high spacific heat capacity, heat of vaporization,
and heat of fuslan. and role as a univarsal solvent.

Elements oflife .....cocevvivieeiiiiniinnncnnene. CCHNIY 2

3. ldenlify the macromolecules required by living

organisms and dascribe thair composition. Dascribe how
organlisms must exchanga malter with the endronment
10 grow, reproducs, and malntaln crganization.

. Desgcribe how carbon moves from the anvironmeant o

organisms and how It Is used te bulkd blologleal molacules
and In storags and cell lormation In all organisme.

. Deszcribe how nitrogen and phosphorus move from

the environment to organisms and how they are
used in buikding new melecules in organisms.

Infreduction te biological

macromolecules .................. gctivilies 3-5. 10, 13

Describe how dehydmatlon synthesks (condansation)
and hydrelysle reactions are used & 1orm and
cleava covalent bonds belwesn monomers in nudaic
adds, protelns, carbolydrates, and liplds.

Propetfies of biological

macromeolecules ...........c..cvevve... aclivilies 4-14

. Describe how Rldiogical Inkrmation Is encoded

in sequences of nucleolide monomers. Describa
the structural components of nuclectides.

. Describe how the primary struciure of a polypepiide

determines the oversll shape of a protein. Describe
the slructure of an amino acid and how the properlies
o1 the amind acid R groups and thelr nteractions
determine final prolein struciure and funclion.

. Describe how the struciures of carbohydrate monemers

determine the properties and funclions of the melecules.

Describa the non-polar nature of a typlcal lipld (8.9. a
racylglycerol) and explain how phespholipids diier In
having polar and non-palar regions. Explain how differences
In fatty acld saturation dstammine lipld structura and functien.

1.5

0.

1.6

Structure and funclion of biclogical

macromolecules ...........ceeivvenvee.. octivilies 4-12

Explain how lhe nucleofides are organized inlo
polymers called nucleic acids, including referenca to
the phesphodiester bands that farm batween adjacent
nuckzolides. Interpret diagrams and models to explain
the directionality of nucleic acids, dafined by the 2’
and a §' carbons of the sugar In the nucleatide.

2. Explain the antiparalia, double helix structure of DNA,

including how the directionality of the moleculs detarmines
the directlon of nucleolide addition durlng DNA and RNA
synthesis (5' »3'). Explain the role of hydrogen bonding
batween nuclsabasas in formation of the DNA doubla halix.

Explaln how protelns hava a primary structure comprizing
linear chains of amino acids connecled by covalent peplide
bonds formed at the carboxyl end of the growing polypeptde
chaln. Explain the Interactions Involved In creating a proteln's
primary, secondary, tertiary, and quaternary strucluras,

Explain the role of a proteln's preclse three-
dimensional slruciure 1o its biclogical funclion. Explain
hovr this predse siructure can be disrupted and
predict the consaquences of such disruplions.

. Explain how carbohydmies are made up of chains of

monosaccharnide mancmers connected by covalent
glycosldle bands. Explain why seme polysacchaddes
are linear and some are branched. To illustrate

this, compare and contrast the structure of glucose
polymers such as cellulose, starch. and glycagen.

NUCISIC ACIS.. ...oeceiieir i e sens e ene s GCHVINRS 3, 4

5. Descrbe tha structural elmllaritbes and diffarances

tetween DNA and RMNA, Inciuding rererenca 1¢ the
sugar present, the nuclecbases present, and the
number of strands usually prasent (single/doubla).
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gitins : Insect declines: how they're tracking
VANISHING INSECTS: Why does biodiversity matter?

P Although thay must allan saem abundant to us, insect
populations globally are in troukle. More than 20% cf insect
spaces are veclining and g nird gre endangersd, Just
as concaring as this lass of diversity |5 tha 'ees of insect
biomass, which is iallrg by an estrrated 2.5% a vear,

The cascading effect of insect loss
threatens food chains g obally. Thea
caLses ara many and cumulative
and include climate change, us2 0ig
pestizides, and habitat loss,

A oair of liua 1its may colact 100

nsecls o day o lecd ong Ches

FIVE CRUCIAL INSECT ROLES

Ingacis have a canlra rola in the
ecasystem senvres humans rely on for
survival. The cecling in the numbers
and civersity of insects has serious
cansequerces tor a sustainanie future.

What may happen without insects: -

fna winter moth calarpifar iz an
fivasive speoias in the US oot
prandes abundant food for bhids.,

1: PROVIDERS

Ingects ars part of aimost al feoc chairs
as pray for & wne range of othar animals,

imcluding birds. bals, amphabians, and hish.

Racert declines in many birc populations
hava naen linked to scarcity of insect prey.

Spacias al higher troolic levels may
dealine in numbers ana diversity.

Ry

The Jarvae of green
Slacowings feed on aphids and”
< OMNer SOIT DUABa Nsedd pas(sls

PEST CONTROLLERS

Pradatory nsacts play a cntical rela in
controlling the pest irsents that hraaten
creps. They halp to reduce pesl control
costs and increase yieds, saving billions
o dolars evary year

Pagls may inicrease. damaging crops and
forasts, and pesticide use may increase.

@ 2. (a) Descrioe the primary cause of the current lack of genelic diversity in modem sca ofter pe

() Descnbe the likely reason far the low genetic diversity in tha California pepulation:

~

Jragonfies % cans=ilies

[ % of syecias decraasing
T % al spreics stadlz

I ' of s22ck2s Increasing

Dung beetles procasas cattle dung
In 22 monihe comeanad 1o tha 28 i
would rane withaws (e

DECOMPOSERS

Ingacts that fead on wasles and daad
materia’, such as dung. carrion. ard dead
plants. have animporlant ro'e in nutrent
cycles, Their activities release nutrients
that would othervise remain locked un tor
aconsceranie ime.

Waste malenal would ba recyciad more
showely, Rindering aufrient cpeling.

Futtzrlies a-d molhs

Bees whes, & &S

Beel =1 Graszhoproars & orohets

Species in the five major insect arcers (anove) have al declinec in recent
decades. Of the 2200 spacias rackad by the UGN dlmost hall are declining,
Thase 2200 specles raprasent just a tiay proportion of 1otal iInsact
bicdiversity, Evan with teday's 1echnolocical advancement, orly 20% cf
insacls specias arg aven idanlled. We will nel ever know i they ara losl,

gumblebees are imgertant
paitinators of both crops and
whdffoears. A zixgla bes can vial
sevaral ousand overs « day

POLLINATORS

Around 75% cf crops banafit from insect
pedingtion even it they o not complataly
cepend ol As Lhe prodacbun ol
polinator dependent craos increases,

50 ton does our dependerce an insect
polinators, which are declining.

Crops may lepvoaduce poorly and
sams key food sources may be lost

One tarmie colony
can exasavats 0.2

fonnas af sovl per yasr

SOIL ENGINEERS
Tarmilas and anis ara an assantial part of

arid ecosystems. Their activitias aerate hard

ground. adding nulrents, improving sl
structure, and allowing weater 10 penetrate,
Thay have even naan used to rahabilitata
reg ons afiectec by desertiication.

Souls 1n and regions may becoma barran,
ieading ta crop failure and desertification.

ple, explain the impurlance of biodiversity to ecosystem function and to human wellbeing:

Content is accessible through
the use of engaging diagrams
and manageable blocks of text

(c) How might this be related to mere recent declines in the Calilornia populaticn:
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yAll The Biochemical Nature of the Cell

Key Questlon; \What aterns and molecules do organisms
obtain from their environment and what do they do wilh thern?
Wateris the main campaonent of cells and erganisms, providing
an agueaus anvironment in which metabaolic reactions can
accur. Apart from walter, most other substances in cells are
compounds of carbon, hydrogen, oxygen, and nitrogen.
Life on Earth is carbon based, Carbon is able lo form up

to four valence bonds with other atoms simultaneously so
it can combing with many other elements to form a large
number of carbon-based (ar arganic) molecules. Tha organic
maleculas that make up living things can ba grauped into four
broad classes: carbohydraltes, lipids, proteins, and nucleic
acids. In addition, a small number of inorganic ions are also
componznts of larger molecules,

The components of cells

Proteins hava an anommous number of

Piant epidermis

Inorganic ions: Dissaived lons participata Vater 15 a majer componant ot colls:

structural and luncticnal roleg In plants and In matabolke reaclicns and are components f many substances disscive In It and

anlmals, 0.qQ. as anrymes, structural matadals of larger organle melocules, a.g. Mg
is & compotent of the green chlorephyll cells, fluid presaure againat the cell wall
movamant (8.g. cytaekalaton and canlrinles). pigment n the chloroplazts of grasn plants. \

[such aa colagen), in transport, and
Componenis:C,H,Q, N, S, P

Animal cell

Nucleotides and nucleic acids
MNuckle acids encode Information
for the construction and funclioning
of an arganism [(DNA and RNA).
ATE & nucleotide derivaliva, is the

Components:C, H,Q, N, P

1. (a) List the faur main macromalecule componants of living organisms:

mwtabolle raactions accur In It In plant

providas turgor, which supperia the cell.
Componenls: H, O

Plant call

Carbohydrates torm the structural Simple lipid
components of cells, ¢.9. callulese call of energy. F
walls (arrawed). They are impartant in a major con

g ueatie ceney s gise. . neuinaall - CONteNt is accessible through
the use of engaging diagrams
and manageable blocks of text Rewen mespnons. and nirogen for animas

anergy slorage and thay ars involved a3 chlcropl
amargy camier ol the cell, in cellular recognition.
Components: C H, ©

Compon

(b) List tha clements that all these macromolacules share:

S1T'10|0|0|0|O

< § = § = § = § =
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The elements of life

@ Flectan (F)
Q ProteniFl
© NoutroniNg

CARBON HYDROGEN OXYGEN NITROGEN
6E, BF 6N 1E, 1P 8E, &F, 8N 7E, 7R 7N

Carbon Is very abundant. It has four vakenee (outer shell) electrons that are avallable 1o form up to 1our covalent (shared cleciran)
honds with athar atoms. Complax hlologlcal molecules conslst of carbon atoms bondod with othar clements, espackally oxyoon and
hydragen, but also nitragen, phosphorus, and aulfur. Carhon readily forms stable polymers that can participate in chemical reactions.

CARBON

SARBON Source: Aimesphare
: PHOSPHORUS OXYGEN
Dse: Brtaina, ki, ruclals )[ Source: Food SKAREE: mosplire Lee: Protaingy o
: T Use: Lipiis, Use: Gallular : \

acids, carbolydrates nucielc aclds respiration, ipids, nucleic acids,

Incorparatad In to carbohydrates
macromolecules

Adipcas (Iaf) fIB&uB

F In plants, energy and
NITROGEN ; carbon are stored as
Source: Soil y starch In organclles

Use: Proteins, | ‘ L called amyloplasts.
nudele ackis ;
PHOSPHORUS

T Source: soil
In animals, enargy and nucleiz acida Use: lpids,

carbon are stored as uckelc ackls
fat and glycogen.

@ 2. Summarize the role of aach of tha following call campanents:

(a] Carbohydratas:

{b] Lipids:

{c) Proteins:

(d] Nucleic acids:

{e] Inorganic ions:

{f) Water:

i nportant for building the molecular compenents of an erganism:

of carbon for planis:

ce of phosphorug and nitregen for plants:
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-3 Amino Acids

Key Question: How do amino acid monomers come together
and interact to form polypeptides?

Amino acide are the basic unils from which proteins are made.,
Twenly amino acids commonly occur in proteins and they can

ke linked together in a linear saquence by condensation
reactions to form polypeptides. Proteins are made up of one
or more palypeptide malecules. These can be broken apart
by hydrelysis into their constituent amino acids.

The structure and properties of amino acids

-H'

» Aminc acids are the building blocks of proteine. They are linked by peptide bonds
(helow and opposite) far form long chains called polypaptices, which arae the basis of

goup proteins. All amina acits have a comman structure {left) with an amine group (biue), a

Amine R Carboxy
group I group

carboxyl group (red), a hydrogen atom, and a fundional or 'R’ group (orange).
Each type of amino scid has & different functicnal R group (gide ehain). Egch functional

H-N—C—C OH A group has a dfferent chemical property.
I

" hH

Hydrogan

alom Peptide bond

Different amine acids have different R groups

b The R group In the amino add determines the
chemical properlias of the amina acid. Different amino
acids have different B groups and therafore diffarent
chamical propertios. Amino acids can ba groupead

I | Amino acids are represented by a single upper casa [etter or & thres-letier abbreviation.
O For axample, prefine Is known by tha lettar P ar the thraa-lettar symbol Pro.

SH cH, GooH
CH, H,

acocording to thasa praperties. Commaon groupings are
nonpolar (hydrophaobic), polar (hydraphilic), positively
charged (baslc), or nagativaly charged (acldic).

The properly of the R group determines how the Cysteine Lysine

amina acld will Intaracts with others and how tha

Aspartic acid

The 'R' group of cysteine Tha 'R' group of The 'R' group of

amino acid chain will fold up into a functional protein.  forme disulfide bridges with lysine glves the aspariic acid gives
For example, tha hydrophoble R groups of soluble other cysiainas (o create cross  amino agid an the aminaacid an

protalrs will be foldad Into the pratain's Interlor.

. What makes each of the amino acids in profeins unique and how does this unigueness contiibute to protein s

linkages in a polypeplide chain.  alkaline proporty. acidic

. Do some research to assign each af the 20 amino acids found in proteins 1o one of the four groups below. e

standard 34etter code to identity each amino acid:

(a) Nonpolar (hydrophabic):

(k) Palar (hydraphilic):

ic) Pesitively charged (basic):

id) Negalively charged (acidic):

- (g

Mhich type(s) would you find in the

Points to related content
elsewhere in the book

lipid bilayer?
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Color coding identifies where

a particular skill is addressed.

The color match the coding in
the AP Biology CED

@ 2. Explain why phospho

(E: W Phospholipids

Key Questlon: How are phospholipids formed, what are their
characteristics, and what are their biclagical roles?

A phosphalipid is structurally similar 1o a triglycenide excapt
that a phosphate group and a nitrogen-containing compound
replace one of the fatty acids attached to the glycerol.

Phospholipids

Fhespholipids consist of a glycerd attachad 1o two kally acid
chains and a phosphale (PQ,*) group. The phesphate end
of tha molecule is atltractad ko water (hydrophilic) while the
tatty acld end Is repalied (hydrophobic). The hycrophable
ends turn inwards to jorm & phospholipid bilayer.

?Hn f— N'(C Hg,a

i

Hydrephilic head

Hydrophobic taiks

Phospholipids naturally form bilayers in aqueous solulions and
are the main companent of cellular membranes, The fatty acid
tails can ba saturated (straight chains) or unsaturated (kinkad
chains). Tha propartion of saturatad versus unsaturaied fatty
acids afiects the fuidity of the phospholipid bilayer.

Phaospholipids and membranes

Tha amphipathic (having hydraphobie and hydrephile
ends) nature of phosphdipids means that when in

water thay spontanacusly form bllayars. This bllayer
siructure farms the outer boundary of cells ar crganalles.
Medifications to the dillerent hyd reghobic ends of

the phosphollplds causa the bllayar 1o changs Its
behavicr. The greater the number of double bonds in the
hydrophabic tails, the greater the fluidity of the mambrane.

> < ) 3
¢y <5 &5 85 45 &6 ¢
e R
& e e T e ’

S >

.

Membrane containing only phosp holipids with salurated
atty acld talls.

1 A

. , fardty aced tails. The ket that the phos pholipids do not

Msmbrans conlaining phospholipids with unsaturated

Stack neatly logether producss a more fiukd membrana,

) their chemical properties and their lunctional role in cellular membranes:

(b) Suggest how the call membrana struciura of an Arctic fish might difler frorn that of tropical fish spacies:

The Big Idea and specific skill
is identified here
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IMI-Y Transcription in Eukaryotes

Key |dea; Transcription is the first step of gene expression.
It invelves the enzyme RNA polymerase rewriting the
information into a primary RNA transcript. In eukaryotas,
transcription takes place in the nucleus.

Transcription is the first stage of gene expression. It takes
place ih the nucleus and is carried out by the enzyme
RNA polymaraze, which rewrites the DNA into a primary
RNA transcript using a single template strand of DNA. The

protsin-coding portion of a gene is bounded by an upstream
start (promoter) region and a downstream teminator region.
Thesa ragions control transeription by talling RNA polymerasa
where to start and stop transcription. In eukaryotes, non
protein-coding sections called introns must first be removed
and the remaining exons spliced together to form the mature
mRNA bafora the gene can be translated into a protein. This
aditing process also occurs in the nuclaus.

(kW4 MRNA Processing in Eukaryotes

Key ldea: Post transcriptional modificatons of RNA include
exon splicing and the addition of nucleoide caps and tails,

Once a gene is transcribed, the primary lranscript is modified
to produce the mRNA strand that will be translated in the
cytoplasm. Modifications to the 5 and 3" ends of the transcript

enable the mRNA to exit the nucleus and remain stable
long enough to be translated. Other post transcriptional
modifications remove non-protein coding infronic DNA and
splice exons in diferent combinations to produce different
protein end products.

Primary RNA is modified by the addition of caps and tails

CAP — » ding —— ] «—POLY-ATAIL
Transcription is carried out by RNA polymerase (RNAP) i ko B g N

the 5' ond of the After transcription, the primary RNA transcript is modified by enzymes to added to the
create 'caps’ and 1ads’. These modifications are part of the unranslated primary transcript.
region (UTR) at 2ach end of a gene. They stabilize the RNA, grotect it from These poly-A tails
degradation, and help its transport through the nuclear pore. They are also ad nuclear export,
important in translation although they are not translated themeelves. The translation, and
stability of the mRNA,

Coding (sense) : transeript
strard of DNA 7 :t':np:gogradallgn
AMA palymerasa (RNAP) > b during fransport

ackis nuckotides o the 3' amxd : 2 from the m_:clous
20 the strand is synthesised ' and helps in the first START and STOP peints of translatinn are markad hy darker grean linas

in a 5'te 3 direction, phase of translation.

mANA nucleatides. Free
= Hicleotiden aba Lisad 10 Modification after transcription

construct the ANA strand » As you have seen earlier, introns are removed from the primary mRNA
transcript and the exons are spliced together. However, exons can be spliced
together in different ways to create variations in the transiated proteins. Exon
splicing occurs in the nudleus, aither during or immediately after transcription.

In mammals, the most common method of akemative splicing involves exon
skipping, in which not all exons are spliced into the final mRNA (below).

DID YU KNOw?

Human DNA contains

25,000 genes, but produces

up to 1 million defforent

proteins, Modifications after

lranscription and translation

allow several proteins to be

produced from just one gene. ©erozoNe

AP BIOLOGY

Templats (antisenssa)
strand of DNA storas
the information that is
Direction of transcrbed into mANA

franscriplion Exon 1 Exon 2 Exon 3 Exon 5

Nawly synthasized RNA ANA polymerase |

strand i complementary disscciates al the l
to the termplata sirand terminator region

ANA polymerase binds at the
upstream promoler region

Splicing
(in the nucleus)

Tarsaion il | Color coding identifies where

This primary RNA transcript is
sdiled to form the mature mRNA, hagin at tha start
which then passas to tha cytoplasm codon AUG
where the nuclectide sequence is

tranelaled info a polypaplide.

DD You Kiow?

Sevaral RNA palymarasas may
franscribe the sama gene at
any one fime, allowing & high
rate of mRNA synthasis.

a particular skill is addressed.
The color match the coding in
the CED

@® 1. (a) Name the enzyme responsible for transcribing the DNA:

(b) What strand of DNA does this enzyme use?

(c) The code on this strand is the [ same as / complementary to ] the BNA being formed [circle correct answer).

(d) Which nuclectide base replaces thymina in mRNA?

2. (a) What happens to the intronic sequences in DNA after ranscription?

(a) On the diagram, use a colored pen to mark the baginning and end of the protsin-coding region being transcribed.
(b) What is one possible fate for these introns?

. (@) Inwhich direction is the RNA strand synthesized?

The Big ldea and specific skill
is identified here

g— - " @® 3. How can so meny proteins be prodused from so few ge
( xplain why this is the case:

4, If a human produces 1 million proteins, but human DNA ¢
produced per gene?

Points to related content
elsewhere in the book
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. (@) Why is AUG called the start codon?

(b) What would the three letter code be on the [




1F:Cd The Covid-19 Pandemic

Key Question. What co we know abou! Covid-1€ and how
has it affected the env.ronment?

In December 201€, a now strain of coronavirus was datoctod
in Wuhan, China, Tha new virus was named Savere Acute
Respiralory  Syndrome Coronavirus 2 (SARS-CoV-2)
Infection with the virus causes a disease called Covid-18. The
WHO declarcd a pandemic in March 2020 as the virus spread

What is Covid-19?

» Covid-13 is the disease caused when someone is
infected wth tha SARS-CoV-2 virue (nght).

The virus affects the respiratory system.
80% of Infectac people recover ‘without hospital care.

20% o1 Infectac Deople develop severe treathing
problems and may requie high evel hospilal cara.
The ederly anc pcoplo with underlyirg modical
problems are most at risk ol becomin] vary sick.

Tho virug is sprcad through the orviroamoentin small
droplets from the nos2 and mouth (€.3. when a person
speaks, sneszes, or coughs). Feople becoma infected
when they braathe thesa drople’s In, or when they
tauch a surfaca contaminated with the virus.

Thera is cur-ently no vaccing, but atiempts 10 covelop
on2 are undsrway.

around the world ant a pandemic slalus was slill in place
at the tme of vriting this Eoox. The Covid-19 pandemic has
dicrupted the world travel and global economies. Millions of
peopk have been infected anc Fundreds of thousands have
died Fnormous slress has been placed on hedih syslens,
and the harsh financial mpacts will be fel: for years because
milons of peoplc have lest thoir jods.

A representalion of the SARS-CoV.2 virus

Proteir spikas

Virus envelcpe
(mosty IIpid)

COT Nass €t £ Con Mg

1) Environmental Effects of Covid-19

Key Question: How hes Covid-1S eftected the anvironment?

Many countries went nto some lavel of lockdowr ac tbacame
wyidert shiong measures were nesded to reduce the spread of
the naw coronevirus. For many countries this meant barnnirg

Italy was one of the first European
countries to report Covid-19 cases. italy
wenl info a national lockdown in March
20E0 In an attampt 12 reduce |t spraac.
Within waeks a reducton in air paiction
ovar a'y was observed. Tha imaces

on the right show nitrocen dicxida
concenirat ons ove- ltaly in March

2019 (‘efti and during tha lockdown in
March 2020 (rignt). The main source of
nitrogen cioxdde from human activitias
is the combusticn of fessil fudls (coal,
gas and oil) especially fuel used in cars.

:.l:\l How has Covid-19 affected daily global CO, emissions?
W The lockdown reduced the demand for snerqy and alse reduced qicbal carbon ciok de emissions (belew). Sc, what does this mean

ravel, and closwg public faciities, scheols, and physical
places of business. Indusinal activily, energy demand, and
the number o vehicles on roads tell dramatically. Scientists
have bean menitoring the effect of these changes.

for the environment? Many countries Fava signed the Kyolo Protocol, an international iresty dasigned to lower greennouse gas
emissions and help reduce the effects of global warming. Carbon dioxide is a greenhous2 gas, 20 the reduced CO, emissions
ODSRMVRC 2Ver lcckdoan arg Nelnfu in recucinrg te alfects of giobal warmng. However, 1or the Kyolo Frotocol 10 succedd, the
reduclion n amissions must be sostained ovare a long peiod. Most ressarchers predict Ihal maintzining tha loa mn ssion levals seen
bewaen January and May 2020 aill bo very cifficult once tho world rotumns fo a ora-pandemic lovel of cetivity.

Daily global CO, emissions (1970-2020)

€ B10z0NE

ENVIRONMENTAL

/515 Spread of coronavirus

o/ Reports of viral pneumenia (a lurg Infection) In Wuhan, China were reported on tha 31 Decamber 2019. Eary in January 2020, a
new caronevirus was identif ed as the cause of the infectiors. Tha new virus, SARS-CoV-2, is thought 0 have ariser in bats, passing
o humans through another, as yel urknown, animal. SARS anc MERS probably trarslerred 1o humans tis way also.

Desgite strict restrictions, including t-avel bans. teinc placed on the residents of Wuhan and the surrounding region, the virus bacan
10 spread through Chira. Cn the 13 Jznuary 2020 the first case outside of China was recorded in Thailand. Within 10 days the virus
had spread ‘o # number of countiias, indwiing the US, as infecled travalers llew arounc The world. Over 188 counlries A lerrilonias
have reporied infections. Tho s tuation is changing daily and the best way to find the most recent information is tc visk the WO
Covid- 19 Irleractive Dashboard or the John Hopikons Universily of Medicing Covid-19 Dashiboard Find the delails for bolh siles on
BIOZONE's Resource Hub.

A Dally CO,emissions (1970-2020) B Daily CO,emissions (2020)

g
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Slack lina: masn daily CO, emissicns (1670-2019)

Fed line: deiy TO, emigegiong [20E0)
Slue shading: uncerta nty of measurements (25%%)

Deaths reported eithe- globally
or by ccuntry/naginn/provinecs

Number of deaths and
racovarles by sfae

Daily icecil CO, emigsione (IMCO Jozy)

Gicbal daly fossil CO, eamissions (MiCD, /day)

Ot mocr on' Mps v rat o oo erles'sl IRA LN 0

. 1980 1990 2000 200
wm‘e Glabal Casas - Cwr - .“.,ﬂ..t m

tntal numbar of o =2

confirmed cases

of Covid-19 — o tal benafits observed during the Covid-19 lockdown:

Many activities require students to [ sanfeanfon TN pardy i 2omaeoni
nivrogen dicxide also dropped significantly as shown by the nitroger oxide
analyze I’ea| SeCOHd hand data ere in aly between March 2019 and March 2020 [during lockdown).
and make conclusions

Confirmed casas
by country

nk tha reduction in emissicns will be sustainable afler the lockoowns are liftes:

The emiselons dropped mostly because people stopped using cars and cther forme of vehicular transport
(bacause thay wers stayling homs) and some Industries shut down or ware reduced Inoutput. Oncs the
lockdowns are cver. people will again be using vehicular transport and industry will resume full production
capacity. It is entirely ilkely that the emissions will return to previous levels.

Total numtber of
coun'ries stlecled
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py@ Factors Affecting Membrane Permeability

Kay Question: Haw do temparature and selvants affect the
structure of cellular membranes and alter their permeability?
Membrane psrmeability can be disrupted f membranes are
subjected to high temperatures or solvenis. At temperatures
above the optimum, the membrane proleins becoms

denalured. Alcohals, a.g. ethanel, can also danature proteins.
In beth instancas, the denatured proteins na longer function
properly and the membrane losas its selective permeability
and becomes leaky. What's more, the combination of alcchol
and high lempearaiure can also dissclve lipids.

The aim and hypothesis

To investigate the effect of ethanol
conesntration on mambrana
permaabliity. The studants
hypoihesized that the amount of
plgmant laaking from the beetraat
cubes vould increase with increasing
ethancl concentraiion,

Background

Plant cells often conlain a large central
vacuole surounded by a membrana
called a tonoplast. In beetroot plants,
the vacuole conlains a waler-scluble
rad pigment called betacyanin, which
aives beetroot its colar. I tha tanaplast
15 damagad, tha red pigment |2aks out
into the surounding environmeni. The
ameunt of Isakad pigment relates ta the

Method for determining effect of ethanol concentration on
membrane permeability

Raw haatroot was cut Into unifarm cubes using a cark borar with a 4 mm Internal
diameter. The cubas were Iimmed o 20 mm lengths and placed in a beaker of
distilled water far 30 minutes. The fellowing ethancl concentratlons ware prepared
using serial dilution: 0, 6,25, 12.85, 25, &80, and 100%.

Eightesn clean test tubes wera divided into six groups of thres and labalad with
ona af tha lx ethanal cancantrations. Three em? of the apprepriate athanol solutlon
wae placed into each test tube. A beetroot cube (dried by blotting) was added to
eqch test ube. The test tubes were covered with parafim (plastic parafiin film with a

The pedigree of |lactose intolerance

Laclose intclerance is the inability te digest the mik sugar lackose, Il socurs because some pecple do not produce lactase, the
enzyme naaded to break down lactesa. The pediares chart baelow was ona of tha arlginal studles fo detarmine the Inhartance

pattern of laciose intolerance,

O

1 2

210

3 4

Lactose
lolerant male

0O 0-0 Y

6

[

3

Lactose Lactose Lactoss 7 Laciose 1okerance
Intoleran malke Wlerant female Intolerant female unknomm

paper backing) and left al room tamperalure. Aftar one hour the baatreal cubas weare

ameunt of damage to the tonoplaslt.
removed and the abeorbance measured at 477 nm. Results are tabulated, belaw.

@ 2. Use an analysis of the pedigree above to make a claim about the inheritance pattorn of lactose intolerance. Support your
claim with at l2ast two piecss of evidance:

Ethanol Absorbance at 477 nm
concentration

(%)
0 Q.014 0.038 0.038

0.009 0.0I15 0023

3. (a) Use the Punnelt square below 1o show the cross between
I-10 and llI-11 in the pedigree chart above. Use the
capital letler L for the dominant allele and the letler | for tha

25 0.067 C.064 ollé recessive allele.

0010 0.04| 0.018

50 0945 L100 0.781 (b) Explain haw you can be cartain abeut Il-10'5 genotype:

Femala alleles

100 1269 1576 0.907

1. Why is it important to wash the bestroot cubes in distilled vater prior to camying cul the experiment?

welerozygous for lactose intolerance (L1)? Show your working or justification:

Many activities require students to
analyze real second hand data or AP Biology
case studies to make conclusions

@ 2. Complete the table abave by caleulating the mean absorbance fer aach ethanal co ‘

@ z2. \What is absomance measuring and why is it incraasing with increasing athanal cone

parants |11-8 and |lI-9 could produce a lactose tolerani child? Explain:
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AP Environmental Science

Practical Investigations

Investigations are varied:
O Experiments

Paper practicals

®
O Building models

0 Computer simulations
O

Computational models using spreadsheets

No special kits are needed

Equipment list provided in each book

€ B10zONE

AP

ENVIRONMENTAL

SCIENCE

Appendix 3: Equipment list

The equpmenr list provides the maferial and equipment needed par student, pair, or group.

1: The Living World: Ecosystems

INVESTIGATION L.1
carkon cycling simulation

Per student/pair
(_'.url‘lpufm‘
Spreadsheet application e.g Excel

5: Land and Water Use

INVESTIGATION 5.1
The Tragedy of the Commons

Per 4 students
Scissors. Packets of wrapped candy.

INVESTIGATION 1.2
Determining primary productivity
in grass

Per student/pai~

Pre-preparec plots of waterad grass
(20 x 40 cm)

Ferrilizer (eg. urea)

Light source (e.c. deck lemp)
Sclssors

Ru er

Drying oven

Aluminum foil

Electronic bolance

3: Populations

INVESTICATION 3.1
Creating a model of logistic growth

Per sludent/pair
Computer
Spraadsheet application e.q @Excel

4: Earth Systems and
Resources

INVESTIGATION 4.1
walliFyi'»g soil type porl )

Per student/pair

Samples ofF sand, sil%, and clay
Mwn.ﬂurirl:_] cylinders

Stirring rods

INVESTIGATION 4.2
Identifying soil type part 2

Per 5tuedent/poir

Three different soil Samples.
Maasuring cylinders
Stirring rods

INVESTIGATION 5.2
Testing water runoff

Per student/pair

Cortaire (500 mL yoghurt container
metal can ¢r similar) with holes In the
bottom for water to run through.
500 mlL measuring cylindar.

Metal tray ¢r ramp (or sim ler).
Centairer rhet will fi® ar bottom of
ramp o collect watker ¢ drain o
measuring cylinder.

Sponge or towel that will Cover the
me‘al tray of ramp.

Large floor tile that will cover the
ramp

Small tiles with enough total area T
cover the ramp

Encugh gravel to ccver the ramp.
Thin sponge or spongas that will cover
thwe ramp.

6: Energy Resources and
Consumption

INVESTIGATION 6.1
Home clactricity gurvey

No equipment requirements

7: Atmospheric Pollution

INVESTIGATION 71
Measuring particles in the air

Par studant/pair

Thick cardboard sheets

Sdss

Grid paper

Petroleum jelly or similar
Stereomicroscope or magnifying class
lape o Blu-tak

8: Aquatic and Terrestrial
Pollutian

INVESTIGATION 8.1
Cleaning up oil spills

Per group of students

4 |itar bucket or containar

60 mL vegetable oil

Food colorirg

Mixing container (¢.3. 100 mL beaker)
Craft or ice block stick

Oil ¢lean up material e.g. cctton or
paper fowels, strew,

Flexible sTraws

Delergent

INVESTIGATION 8.2
Recorcing your Frash

Per studant
Spill prooF bags
Larax or chemical procf gloves

INVESTIGATION 6.2
lLﬁimJ M&M's® fo model half lives

Per grouf

100 MEM:®

| x lidded conta ner
1 x plare

INVESTIGATION 6.3
Measuring energy

Per student/pair

Torch

Protractor device to measure angles
Clomp ¢tend or &imilar

Grid poper

INVESTIGATION 6.3
Solar heating house

Par student/pair

Computer

Energy 2D software

hitps: /fencrgy.concord.org/encrgy 2¢/
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INVESTIGATION 6.4
Sclar powaer

Per studen!/pair

Cemputer

Energy 2D Software

https: /fenargy.concord crgfengrgy 2c/

INVESTIGATION 8.3
The role of microbes in sewage
treatment

Par studant/pair/group

l x stirring rod

8 x 1L beakers

Acreticn unit with foeur rubes
Plastic wrap

Water bath

Glucose test paper Strips

14 g drigd Saccharemyces yaost
40 mL warm waker

500 mL glucose Solutior (100 g/A)

9: Global Change

INYESTIGATION 9.1
Albedo and Ice cuba malting

Per parigroap

2 ® Flcrence or Erenmeyer flosks
Black paint

Aurainum foil

ice tubes

2 % thermomaters

60W tungsten lamp (optional)
Timer
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AP Biology

Supporting investigations

* Practical activities support the 13 AP
Biology investigations

* Not designed to replace the practicals
* Prepare students for the AP Practicals
 Integrated in context

* The investigation and procedure are
identified at the top of the page.
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Investigating Ei

STUDENT SUPPORT FOR INVESTIGATION 1

Use the infermation provided and your own unds

Background

Hydregen peroxide (H.0,) is a texic by-product o
and musi be broken down In order to avold calluls
Paroxldass acts In the presance of naturally oo
reducing agents (electron donars) 1o catalyze the
H,0,, Into water and oxkd zed organic substrates,

STUDENT SUPPORT FOR INVESTIGATION 4, Procedure 2:

Diffusion and Osmosis in a Cell

JSION AR0 OSIMOSIS

The paras of the dialysis tubing detemine tha size of the malecules that can pass through. Tha experimant describad below
demonstrates the difference between sucrose and glucose when placed into partially permeable membrane with pores large
anough only for glucase and water (but not sucrese] Io move through.

Aim
To demonstrate how the siza diffarance betwaean

sucrose and glucose aftacts difuskan camosks using a
partially permeable mambransa.

Dialysis tubing gl s
Foroes (partially-parmeable | o e
SOy wanhy 34N 038 Hypothesis mambrane)

Like all enzymes, the aclivity of peroxidase is higl
specific ranges of pH and tamperature, and aclly
is halted aliogethar when the conditicns fall oulsic
range. The corversion of H,Q, is aso influenced
such as the levels of aubstrate and enzyme.

The effect of perokidase on H,O, breakdewn can
using a common raducing agant called guaiacal. |
gualacol (as In the squatlon above) karms tatragu
a dark orange color. The rate of the reaction can |
measurng tha Intensity of tha cranga coloras a f

Determining t

Students examinad tha aftact af pH on peroxddass
activity using tha allewing precedure:

Sucrase larger than glucosa and will ramaln Inslde
tha madel call and the call will galn mass (watar) by
osmosis. The glucose cell will gain less mass as some
clucess diffuses out of the call, raducing asmotle galn.

Background

Dialysis tubing acts as a partially (or selectively)
permaakle membrana. It comas In many pore slzes
and only allows malacules smaller than the size of tha
pcra to pass through.

Glucose is 3 monosaccharide whereas sucrosa is a
disaccharide (congisting of & glueose and a fructose
molecule joined 1ogether). Sucroze is effectively twice
the slze and mass of glucosa.

O QOO0

| Dastillad

. e water
Soluticn containing s r——

Sucrosa or gluccse

Method

wo medel cells of dialysis tubing were fillad with & cm® each of
4 1 malll sucrose sclution and a 1 mol/L gluccee salution.
The dialysis lubing cells weare tied oil and weighad lo 2 dacimal
placas. They were then placed In separale baakers of distllad
water 1or 10 minutas.

Aftar 10 minutas the cells wara ramoved from tha distlllad water
and blotted dry with a paper towel. They wera rewalghed and

P Substrate tubes wers prepared by acding their masse 3
= eif masses recorded.
7 mL of distillad water, 0.3 mL of 0.1% H,0, =y = ;
salution, and 0.2 mL of prepared guaiacol Glucose aucrose The axpariment was camed oul three times.
salutlon Into B clean test lubas The tubas wara
cavered with parafilm and mixed.
» Enzymse tubes ware preparad by addng Results Sucrose
6.0 ML of preparad bulterad pH scluticn (pH 3 : : 7% , , 2
3.5,6,7, 8, 10) and 1.5 mL of preparad turnip Cell Final mass (g) Initial massig) change (g) % change
peroxdase solution Inte € clkaan tasl [ubes. The 1 122 1036
tubas weare covered with paratiim and mixad.
_ NI R 2 .23 1033
¥ The substrate and enzyme tubes ware
comkined, covered n parafilm, mixed and X 12.03 10.58
placed back into a test tube rack at room
tempearature. Timing bagan Immeadiataly. Mean
Studants taok photes with thalr phenas
to record thea color change (ralatlve to tha
raterence color palatta) every minuta trom time Glucose
D-G minutas. Results ars pravided inTable 1. Call Final mass (g) Initial massig) change (Q) % change
1 .00 10285
1. Graph the students' resulls an the grid [righd
‘ gre-ingss 2 s 10.47
2. [a) Describe the effect of pH on percxidasse ¢ 128 10.55
Maan

@ 1. Calculate the mean percentage change in mass for the sucrose and glucose cells in the table above;

2. Explain the rasult in terms of movernent of the molecules, diffusion, and csmasis, given that sucrose has a ralalive mass
of 342.3 g'mol, glucose a relative mase of 180.2 g/mol, and waler a relative mass of 18 g'mel.
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Science Practices

Learning Objectives

O

Cl

O

C

W

C.

Concept explanation _.................... octivity 250

Key. Use varbal andy/or waillen skils
In dascribing biological concepls or procasses you wil
need to identify relevant features af a concept ar process.

To explan biological concepts or processes you will need
o provida axplanalory datail elating 1o the cancep! or
process, rather than just describing its components.

To explain biological concepls/procasses in applied contaxts
you must relate your explanations te real viorld situatons.

Analyze visual represeniations......... activity 251

Kay: Creals ond Wes visua! rapiesenialions
Cazcribing tha features of a Bialagical concapt,
process, or model represented visually meghl invelve
describing the features of & diagram or a plot.

Explaining relationships between characteristics af concepls)

predicting patterns or trends or explaining a visual mode!,
Explaining how a visual represeniation relates 1o

broader principles. concapis. processes, ar theories
might ‘nvolve drawing a conclusion basad on principles
cr concepts in the model or representaton.

Representing relationships within binlagical models
might involve interacting with a mathemaltical formula or
chemical equaton, or creating & diagram or flowchart.

Questions and methods ........cccc.......  cctivity 252

Ko, Fose. refine, ond evaluaie sclentine questions

|cemtifying/rosing & testable cuestion means asking,
refining, and evaluating questions about natural phenamena
and mnvesligating answers, 8.g. lhrough experimantation
You should be able to stale null and alternative

hypatheses and predict the results of an expernmant.

|centifying experimantal proceduras includes identifying
vanables, and identfying and justfying controls.

To make observations or collect cata from laberatory setups
you will naad ta collect Tirsl-hand dala from absarvalians.

Prapaosing a new investigation may be hased on evaluating

the avidence from an experiment or the design'methods.

Represeniing and describing data ... activity 253

Kev, Plorting ana acscnbing alrferent tyoes of data
Constructing & graph/plot'chart imvolves correct choice
of plet typa (8.9. line or bar graph), orantation, labeling,
units, scaling, plotting, and trend line (for line graphs).

Developing understanding

-

(W

1

1

R

CONTENT: Science practices descrioe the things you should be able to do while you are
covering the content of this AP® Bialagy course. They represent the praclices that underlie the
study of any scence and are categerized into skills. See the 1able on page xi at the front of this
baok for a summary of skills and practices and a key to identilying them in the activities.

SKILLS: This supporting unit provides a background reference for the skills you will use
throughout this course of study. You will develop competency in these skills as you complete the
activities in this book, These skills form the basis of the tasks in the AP¥ Biology exam.

Describing data from a table or graph may involva identifying
spacific dala poinls. describing rends or patierns in the
data, or describing the relationships between variables.

Statistical tests and data analysis......  activity 254

Key: Use marhemotics 1o soive probies and analyze aara
Perferming mathematical calculations includes sciving
mathamalical aquations embeddad in tha curricuium

and calculating means, rates, ralios, and percentages.

Using confidence intervals andfor error bars involves
determining the significance of differenca between means.

Parforming chi-square hypothesis-lesling for approprate
data involves caleulzting the statistic, determining the
p-value for the set of dala, and drawing cenclusions based
on comparing the chi-square value te the p-value.

Using cata to evaluale a hypothesis or its prediction
avelves identfying whan to reject or accapt the null
nypothesis (Hy) in favor of accepling or repecting
the aternatve hypathesis {H, ). Given data, you
should be able 1o make and justity predictions.

Argumentation ... ... activity 255

Kay: lWnls & svolwo!s scieniific dascriplicns & euxgaianailans
Making a scientific claim may invoive describing what is
being showm in a graph or table, or drawing conclusicns

for your own or others' expermental resuits.,

Supporting a cam with evidence from biological principles,
caoncapls, pracasses of dala invalves explaining heav tha
ciam is supported by the biological evicence provided.

Providing reasoning o justily a clam by connecling
avidence 1o thearies imvolves explaining how the dala
rélate 1o a biolcgical theory, or explaining how reazcning
suppoerts the claim. For example, an analysis of the
pepperec math experimants (arginal andg fallow-un)

Explaining tha ralationship balwaan axparimental resulls
anc wider biologcal concepts, processes, of theories
may involve explaining haw the results of an invesligation
axplain a biclogical principle, or connecting obsarvalional
data 10 a broader theary. Far example, connecting
axparimental avicance 10 andesymbialic Iheory.

Pradicling tha causas or allacts al a changa in, or disruplion
10, & biological system coud be based on biclcgica
eoncepts ar processes, visual rapresentations (e.9. graphs),
or data. For example, it mignt invclve pradicting the effact of
removing a kaystone spacies from an ecosystem, pradicting
Ihe allect ol increased lemperalure on photesyntheltic

rate, or imerpreting a graph te predict the respense of

an organism to a change in the external environment.

AP Biology: Support
for Science Practices

® Dedicated chapter to support students
with math and science skills

€yB10z0NE
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Leaming
Objectives

10. Science Practices for
Environmental Science

A

a0

concept explanction .....cecceeeinnn. .. Qchivity 172

To dascribe endronmental concepts anc procasses you will
need to idantify relevant features of a corcept or process.

o exglain ervircnmental concedts or processes you wil
need to provide explanatory detsll relat ng ‘o the concart
or process, rather than just describing its caomponents

To oxplain crvircnmental concedts or processes in
applied conlexts you must relate your axplanations
to recl world situations, & g explaining how Sirth and
deatn rates change during demograpnic rensition.

Visual representations..................... aclivity 173

Descriting the fealures of an envircnmentzl concept,
procass, or model represanied visualy might invalva
describing the features of & diagram or a plol.

Explaining ralationshios belween characteristics of concepls/

procasses represented visually might nvo ve camparing o
predicting patlerns or trends or explairirg a visual model.

Explaining how a visua rapresaniation ralatas to broadar
issues mighl irvolve drawing a conclision based on
concepls or processas in the model or rapresertation.
Text analysis ....... activity 174

To i:@n[“)’ an authore clgim you must be atle 10 identr,'
and stata the msin point tha author is making in the text

Descricing the auther's parspective and assumptions
Invelves baing Eble 10 recognize e po nt of view o1 the
gulhor and whal assumplicos thal poinl of Wew i'nolves

Descricing the auther's reason ng recuires you to
describe the evidence suoporting the author'e ¢laim.

Evaluating the credbllity of a source Invoves recognizing
bias anz evalualing scientific accuracy (how frue it is).

Evaluating the validity of conclusions rocquires that you
recognize and desor ba the limtations of an investigaticn.

Scientific experments ....ccvveenvvniniie..  activity 176

Ideniify ng a testable hypothesis means asknag, refining,
and gsvalualing queglione about naural phanomena,

To izentify mathods, designs, or maasures you nead ‘o
identify varables, anc identily and evaluata controls.

To doseribe a melhog, deeign, or measure you nced o
describz the variables and the method of data collacton.

To maxa nbsenations or collact data from labaratory setups
you will need ‘o collec: first-hand dala from cbsarvations,

Exglaining modif caticns 10 experimantal pracedures involves
eva uating and refining your resaarch to obtaln valld data

Developing understanding

5
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Science practices: Scence practices describe the things you should be able to do while you are
govaring the content of this environmental ssience course. They represent the practices that
underlic the study of any science and art cateqgornzed nto skills, Sce the tatic cn page wvi-ix at
the front cf this bcok for a list of cKille and pract.ces.

SkiNg: This suppeorting unit provides a backaground roferencoe for the skills you wil uze throughout
this coursa of study. You will apply these skills as you camplete tha activiiies In this book. These
skills form the basis of the tagks on the APES oxam

DS STV o oo ennmneancanurssurenaanasen SUCINEY [76

Describing patterns o trends In data involves
visualizing patterns over the ime of tre datz.

Ic dezCriba ralationshige in dats you need 1o
descrbe how tha depandant varlabie changes
in resnonse 1o tha independant varakbla.

To cxpiain patierns and fronde in data to draw conclusions
you must be able to explsin why tha dependent variable

changes in responsa to the indapendent variable

To interpret data in reation o & hypctiesis you
MUEL oxplcir why the depondent variable reepondod
he way iLdid o he indepencent variable

To explan wha: the data illustrales about enwironmental
ISSUES YOU reec to be abe to make ard then ustity a
prediction tased on data, or justify a g ven prediction.

Mathematical roufines .........coveeeee.  GCHvity 177

To determine an approach for solving a protier ycu n2ed
0 Ds able tc explain the best way 10 calculate a quanity.

Apying matiwmalical relaticnsios W solve probems
involves calculating values, with werkirg showr.

Calcutating an accurate numerical answer with apgrepriale
units involves awarenaess of significan: figures and units,

Environmental solulions .........cc.eue.... activity 178

To desCrib2 envrenmantal proklems you need
10 recognize ard then Zescribe a drablem.

To describa polential resporses o endionmental problems
yeu nsed to first recognize the causativa factors in the
problem and their relstive contributione tO the creblem,

Describing advartages, disadvantages, or unintended
consequencas of potential salutions to erwirarmental
problems recognizes that no sclution s without rick
ar cost. Sclutions mugt be f3acible and raalistic.

Using data and svidlence to support a potential salubion
may involve evaluating data to compare the viabi ity

Of dtforant cossible soluticns or progpos ng a sclution
based on dala galherad over & pzriod of lime.

Makirg a claim hat proposas a solutior to 2n environmenta
problem in an applied context muet invelve a real

world applcation such as sustalnabe agrculiure or

urban mining (extractizn of metzls from e-waste).

10 juctity a propoced sclution yau mus! explan Its
advartages end weigh them agansi the berefils
and drawtecks ol allzmalive solutions.

APES: Support for

® Dedicated chapter to support students

cience Practices

with math and science skills
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Science Practices and Skills

Science practices are things that scientists da in their everyday work, such as analyzing text and data, conducting
experiments, and designing and evalualing sclutions o problems. Competency in the skills associated with imporitant
practices in science are an inteqgral part of the APES course. The skills associated with each science praclice (1-7) are
dentified in every activity and described balow. As described on page vii. a margin bullet identifies exactly where on the
page the skill is addressad. Yeu will gain canfidance and compartance in these skills as you complata the activitias. To help
you. refer at any time to the final chapier of this book, which has an activity dedicated to each science practice.

Practice

Concept expianation
Explain environmeantal concaprs, procassas, and modsis given in writtan farmat.

1.A 1.8/ 1.C

Deseribe environmental Explain environmental concepts Explain environmental concepts,
concepts and processes., <NC Processes. Rrocesses, or mooels In agplled contexts.

Y 2 Visual representation
Analyzs visugl repragentations of environmanial concapls and processes.

§ Describe characlenstics of an Explain relalonships betwesn diflarsni Explain how ecnvironmental
cnvronmental concept, protess,  charactensties of environmental concepts CONCEPTS and Processes
cr model represented visualy. processes, or models represented visualy, reprasenmed visually relate 1o
in theoratcal and applisd contexts. broadser environmental ssuss.

® B

SKILL

@®

5

o) 30 50 SE

ldentify tha authors  Deseribe the author's  Daseribe the author's Evaluate the creddibiiity nf - Evaluate tha validity of

claim. perspecive and reasoning (Use of evidenne  a sowrce (not assessed), conclusions of 2 source
assumptions. 10 support a clam). Including hias and ar research study (not

scicniilic accuracy. assessed|,

Identify a testable Identiy a research Describe an aspectof  Make ohservations Explzin modifications to

hypothesis or sclentifice . method, desion, and' 2 research methad, or collect datz from an experimental procedure

cucstion tor an Or Measure used, desian, andlor latorawery setups (net that vall arer re sults.

irwvestigation. measure used. assessed|.

@ Data analysis
Analyze and intarpret quantitahive data represented in tables, charts, and graphs.

5.A 5.8 5.C 5.0 S.E

Dascribs patterns or Dazeribe ralationships Explain patterne and Interprat exparimental Explain what ths dala
rends in cata. among variables in irendds in cata to draw  cata and resulis in implies ar ilkistrates about
aatz representad. condusions. redation to a given enviranmental Issues.
hypethesis,
”? Y s A
 ANess environmeial ConCeyxs. .
il 6.8 6.C
— 3 Determing an approach or Apply appropriate mathematcal Calculats ap accurate numenc
& mathea aligned with the relationshipe to solve & problem. with work  Bnswer vilh spproprials units.
| probiem to be solved. shoum (e.g. dimensionzal anzlysis).
) Environmentel solutions
Prapose and {usiify solutions to environmantal probiems.

3.2 25 20 5.

7.A 7.8 7.C/ 7.0 7.E 7.F

Dsscriba Describa potential Dascribe Usa data and Make a claim that Jusltify a proposed
arwvirinmantal | responsas or disadvaniages. evidanca o propesas a solution  salution. by explrining
problems. approaches to advantages, suppert & potential  to an environmental potential advaniages.
srwironmeantal or uninis nded solubion. probéam in an
problems. conssquences for gpplied context.

potential solutions.

2020 BIOZONE Intrrnaiona
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APES: Support for
Science Practices

® Color coding identifies a particular skill ...
look out for where they appear on a page

® The colors match the coding in the AP
Biology CED
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Glossary

¢ Key terms and their definitions are provided.
® Encourage students to use the glossary to:
* Build their scientific vocabulary

* Look up terms if they are unsure of their
meaning

COMING SOON: SPANISH GLOSSARY

€)B10z0NE

AP science

Appendix 2: Glossary

A

abiatic factor
Noael vy componen! of the environmen!.

acid raln

Rain containing acids that form n the
almosphere whan industrial Qas smissions
COMANS wWith wator,

adaptation

A geretically determined characteristic
that irproves an orgarism's ability to
survive and reproduce under prevailing
onvironmontal conatione,

albedo
A measuro of how much Ilght that hits a
surface is reflactad without baing absorbed.

anoxic
Having no oxvgan

antigenio dnlit

A mecnanism ‘or vardaticr by Wruses, where
rcementa mutaions causs small changes
i tho v rus cver time.

antigenic shift

Major, rapid crange caused when two virsl
sains [or diterent vinises) comb na 1 form
a new subtype.

anmhropaganic
Of, relating to, cr resulfing from tha influsnce
of human baings on neture.

aguaculture
The reering of equatic enimals or tha
culivation of aguatic plants for focd,

asthenosphere

The upper layer of the Earth’s mantie, which
iz halow tha lithnsphare and is fuld-like
with viscous and elastic bahavior.

atmosphare, Farth's
The envelope ¢ gasas surrounding Earth,

R

bioaccumulation

The accumualior over time of a substancs
{especially a contaminart, such as a heawy
metal) in a living organiem.

biofuel

A luel dervad from blomaee, euch as plant
or algee maleria or animal wasle,
biomagnilication

The preceess by which pesticides and other
substances bacome mcre concentrated in
each lirk cf tho foed chan,

biome
Major regional ecolog cal community of
p anis and aninals.

biotio fnctor
L\ing camponent of the environment.

biotic potential

The capacdity of a poplulaticn o1 organisms
fo inzrease in numbers under optimum
erwironmantal condiions.

biochemical oxygen demand (BOD)

The amcunt of d 5s0ived oxygen neaded by
aprobic biolkegicsl organizms 0 2reak down

oiganic malerial na given waler samphke al
certein temparatue over a specific time,

C

carrying capacity

Number of individual organisms te
resourcas of & givar area can supgort,
usualy through tha most un‘avoradie pariod
of the year.

chloroflucrocarbon (CFC)

Any of several sinple gaseaus compounds
that contain carbor, ehlorine, fluorine, and
gometimas hyarogen; & major causc of
stralospheric ozone deplstion.

commansaliem

Ralationsh p betwsen species thal is
beaeficial ts ore, but nautra or of ro benafit
to the otho-.

community
The living component of an ocosysiem,

compefition

Any intcraction that is mutually dotimenta
1D Doth participanis, o2curning batween
spercies hal share lirniked resourons

condansation
The t@nstormation of water vapor to a liquid
stota,

consumet
Any orgarizm that lives cn cther organiams,
dead or aliva,

control (expenmental)

Areaiment' in an agerimont dasigned 10
evaluate the gflec: of indepsndent va-kbie
on the rasponse varadde. It usually lacks the
vanaclo boing togied bt i2 othermaco the
same as al other tealmen's.

convergent plate soundary
A tectonic bocundary where two plales are
rmoving towa-d each othar and ccliding.

Conalis effect

Physical consaquence cf the law of
conaarvetion of angular mementum; a3
arssult of the Eanth s rotaticn, a movng
obect vaers ko b rght in 8w Nosthesn
Hemisphere and to the left in the Southern
Hamisphere rolativa to the Earth’s sarace,

orust, Earth's

[he cutarmost layer of the Earth, composed
ol a greal varialy of igrwous, melarworphic,
and sadimentary rocks,

D

decomposer

Organism that chizins aragy from he
breakdown of deac arganic maller lo simole-
cubsatancce; most preciscly rolore to bactoria
and lungi.

denitrification
Raduction of nitrates and nitrites to nitrogen
Ly microoganisms.

dependent varizble

The var abe Leirg lasted and measurad in
an expariment, whoaa valua dapencs or
matof the ndspendent varable,

detritivore

Organiam thet leeds on dead organic
matter; usualy app ies to datritus-feading
organisms of war than bactara and lung

divergont plate bouncary

A tecdoric bourdany wh e fvo plates ana
moving away from each cther and rew crust
& tormirg from magma that rices 1 the
Earth’s surface batween the two pltes.

E

ccological suceession

Ihe procage by which the structure of a
biological commurnily evolves over time. May
be primary or secondery.

endangered species
A speces of animal or plant that is facing a
vary high riek of extinction in the wik.

endemic disease
A cizoaso thal le rostrictoc to a given rogion,

El Nifio=Southern Oscillation

A rocurring climate pattom involving
changes in the tamoerature of waters in tha
tenleal #nd eastarn ropical Pealic Ooear

ppidemic
Rapid spreac of a bacteral or viral disease
in a Fuman pegulction.

erosion

The action ¢f surfece procasses (waler, wind
or kcg) that ramoves soll rock, or dissolved
matarial froem one lozaton and then
transoorts it tc another location

esluary
A partially enclosed embayment where
frochwater and seawa’er moect anc mix.

eutrophic
Icrm aogliod 1o o bedy of ‘waler with high
nutrent content 2nd high prod activity.

cutrophication
Nurent enrichment of a bocy of weter.

cvaperation
Loss of water vapor from soll or open watar
or ancther exposed sarface.

exponential growth

Instataneous rate of population growth,
expressed ag a progcrtional incragse per
uritcf time,

extinction
The dyng out or axtarmiration of a speties

extirpation

Local axtnction; when a spaties coasos
to exist in A chosan area of study, but still
exiats elsewnere.

F
fortility

An organisin’s melural capaaly lo prochuce
ofispring,

fossil fuel

A ratural fuel 5uch 25 coal or gas, formad
Inthe geoog ¢al past irem the remains of
living organisms

© 2020 30ZONL rizmational
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College Board-Style

Assessments

e Personal Progress Checks conclude each unit

o Assessment follows the stipulated CED format:

- Multiple choice questions

- Free response gquestions

e Use as formative assessment or for exam practice

€)B10z0NE

AP

ENVIRONMENTAL

SCIENCE

Evaluating Student Performance

Personal Progress Checks conclude each of the unite (1-2). Each one comprises 20-35 multiple choice guestions followed

by a free rasponse question, simulating the types of quastions studants encounter in the AP Environmental Science exam.
Teachers may assign these as formal assessments to gauge student understanding (e.g. taken in class under test conditions)
or they can be given as formative assassments providing opportunities for exam practice before students sit the online tests
provided in the AP classroom, We have followed the format stipulated in the AP Environmental Science CED when designing
these assessments,

PERSONAL PROGRESS CHECK

TunTe

Tunma

UNIT 1 UNIT2 UNIT 3 UNIT 4 UNIT & UNIT B UNITT
Tha LIving Tha LIVIng Fopulations Earth Land & water | Energy Atmaspharic Aquatlc & Global Change
world: World: Systermns & Use Rasourcas & Pallution Terrestral
Ecosystems Biondiversily Resourcas Consumpfion Pollution
24 multipla 21 multiple 24 multipla 15 multipla 2Zmutple | 28 multipla 28 multiple 26 mutiple 23 multipla
choica choice choice choice choice choice choice choice choice
Analyze an Design an Analyze an Design an Analyze an Analyze an Design an Analyze an Analyze an
ervironmental | investigation  environmental | investigation  environmental | enviranmental | investigation | environmental | enviranmental
problem and problem and problem and prablem and problem and problem and
propésed Proposea Propose a proposea proposea propose a
solution golution doing solution =olution doing solution doing | solufion
calculations calculations calculations
B Personal Progress Check _ . _
AMerktrdivam N vax Ly LTS T PRI R S
e e g v s ions A lon by ol s B aomne | oo Cow v w e p iy v " h : 3 —o- -,"".'\: . 0_-  vob +
L‘.:‘r-,p.*‘ AT NS M T Ergten Te Uhi0 Foe e v P : Ty = - .‘»
w s . ; . : | np g v
4 Muliiple choice questions require students to analyze numerical and texi-based information including
L tha analysis quantitative data and data in the form of models and represantations. Multiple choice
Gl 9 quastions maks up the bulk of the personal progress check.
o) #a
Sl T S w1 Wk o B W g bl e [ 1 Thelaroiwxcth wata v St % <l WA RS Ve, BaOn ) IV I TA
O] €3 kod siw pold wrpbened L o mes de= S lveess :l-".‘»-‘l"‘lt'v'.'.-‘-'\' oo v Fuam oo
O} Smapuss swamiing & et (5 ,:_;:::u wr = raody evehied ' .I-'-'-t -.-“-.':-:I::d'n.-u i
() Sawtacawe k1 ) f/"" 0 mpeier resican 3 et s ey s b e
. - i A eiiia vw; '.“:‘. ‘_:.' el dhmd | g
: ".--rv p i W rax e - -
- 4z NMeinia v Mo dakda i wd wle) fox e i oy & LR ;’fh‘u.,h.“: pat o ab b
~ e | by —amemds e aw Y~ - svim e s vledd . - it P T )
“' AN "' :'--‘.-.‘a:- - - g ’-‘-" 'L\-"| - - '.'.‘:w ‘,..,‘lr c Hrke & s il deod ol
I_\: f . 3 1A e <o
= j.-% T pevaee Sor pshdey . A St il et
F: “.f AT Sk K A a(wtanund o/ bagiears 44 & T o 200 pabe B2l i P ey
73 “.“ bt - Loyl s - (LSRN} J - - l‘\' -
T '"MJ . TR Lopde vt on) 473420 e 0o awon 3 #5473y a4y R Wil Sodr o, 6 73 SIS B8 A R0 v o] ': -"
] L) [
T =mok 25 1M B oo I rarbare 2 ¢ meady, oAy o he prbhom vos wor ot e sou el b ook £ oty e > ey el = b » ~‘
"""'7_'.__.;_' .'.,:,:",,‘_‘.,"_ s musy X vt iyl e s e N
b ek
:'g. ,t ;’.;;l.’l.(‘l‘h“ J‘ ";"» e . /r
4 ll_cb_x: ARt . oyl et X ML dar
. i
ta S=dl
] T L » » ‘ al
[ SO R Cpmn -
Sy~ o e SNy A v
bk N i
o g Free response questions are designed to malch A~

the three question types asked in the exam.
These ars;

» Design an investigation
* Analyze an anvironmeantal problem and
propoge a selution

* Analyze an envircnmental problem and
propose a solution doing calculations

o
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College Board-Styl
g y e Answer tha multiple cheice questions that folkw by circling t

1. The property of water that accounts for evaporative
cooling is:

(3] li= cchasion Milk or s

(] s high specilkz heat capacity Sell Mool

(¢} lts high latent heat of vaporization P Heat treatmant Is an essential part of milk processing by Inhibiting
A ¢ ! oL - microbial growth and extending its shell-lils. Howevar, haating raw milk can

Free Rasponse Duestion 1: Canceptual analysis

(dl It sclvent propertios aleo cause Irreversible changes In the structure of the milk proteins.
; ‘ : : P Cow's milk containg 30-3E g/ profein of which B0-86% iz casein. Cagein
2. Which type of bond involves sharing of electron pairs Is & sPnpla proteln With relatively lItta tartlary structurs. It i ralatively
between atoms: hydrophobic so is found in milk as a suspension of spherical parliclss
(3] Hydrophabic band called casein micelkes, Caseinis unchanged by heat treatment bt low pH

causes s coaqulatian, as is used in chease making.

(b) Esler bond ! .
i P Tharamalnder ot milk's proteln ks made up of whey protelns. The most i e i e L e
(c) lonic bon sbundant whey pratein by far is f-actoglobulin [3-ig). PIQR & reSawaly Bmar provein-ang makee Up

e Personal Progress Checks @ Govalone b R T e

R aggregales by aasociating with the cagsin micslles.

o 3. Water shows a number of emergent properties thal 100 —— ke 2 =10 mm : Thase apgregaiions compromize mik quality and
CO n C | u d e e a C h u n It are impartant to life on Earth. These properties are = - o =404 e 20 A digeslibifly in people with raducad digestiva ability.

. mostly the resuft of: 2801 & =150 B «- 20 min &
| Watar's ability 1 > cid or a basa 2 a0l * - B5°C c 304 AP Rassarchers wantad o study tha effect of different
(a) Vratar's ability 1o act as an acid or a base (i a 050 e B, 7 Y { heal freatmenis on the extent of whay prtein
(h] Water's abundance on Earth E ( e Em Poio 4 denaiuration and combnation with casein micsllas,
p — N TINGEARE 2 - e L o -
(¢) The hydrogen bonds linking watsr molacules D ——a——" - . Raw milk was subjecied to heal treatments at

together & RS P different terrparatures (75-85°C) and for varying

BN 46729 mascsi ey 2 2 o lengths of time (0-30 minules). Tha proportion of
(d] Waters buffering efiect on climate H— T 07— whay proteins denatured or combining with casein

e [hese assessments follow the S 6 15 20 25 s &0 7o 8% b mEeloliiiny
Tme (min) Iemporature ()
A B :
f .t t’ I .t d ° th C E D : H[‘._{]')."g;{g}('f..;"ﬁ", & (H-(_j‘;t nH 1. Describe what happens as a result profein denaturation and identify likely causes:
z i A A A ANETAERER L
ormat stipuiated In tne . -
IA ".I -
(H 0'\>_Cf-" "'*-P, (H.O%

- Multiple choice questions PO ®

CQuestions 4-5 refer to the diagram abaove.

Using an example, axplain why protein denaturation causes a changs in the propertias or biclogical function of a protain:

4. Which parl of the diagram shaws a condensation

- Free response questions

(a)

(k) B i : . i N .
@ G 3. [a) Using the data above, describe the effect of increasing temperature and heating time on the whey proteins in milk:
(d] D

on

Which part of the diagram shows a monome1?

e Use as formative assessment or @ A

b) B
f o (@ C (k] Predict the effect of heating milk 1o 100°C far 45 minutes:
Oor eXxam pra ctice. @ D
€. Waler i less dense as a solid because: () Justify your prediciion based on the dala presented:

. (a) The hydrogen bonds expand between the water
69 BIOZONE molacules to form a crystal. 2
thl The covalert bonds expand between the water

molecules to form a arystal.

A P B | O | Og y (¢) The covalent bands contract batween the watar

molacules to form a crystal.

-

(d) Pasleurization is a standard food safely process and imalves heatling milk for £3°C for 30 minules or 72°C for 15

(d) Th= hydropsn bonds coniract between the walar = £ v 4 APV s KA aimrrtre S RETIATYS %5
: T ceconds. What recommendations would you makea to food processors when receiving raw milk for processing?

molecules to form a crystal.
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Anatomy and Physiology

® Designed to support a
or
course.

O |deal for electives at grades 10 -12

o Useful supplemental for any ""‘ff“
undergraduate health sciences
(vocational)
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Chapters and content

The content is divided into 12 chapters:

1 chapter covering Cells and Tissues

11 chapters - each covering a the body systems

CHAPTERS

Cell and Tissues

The Integument & Homeostasis
The Skeletal System

The Muscular System

Nervous System

The Endocrine System
Cardiovascular System
Lymphatic System & Immunity
Respiratory System

The Digestive System

The Urinary System

Reproduction & Development



Context and delivery

Each body system is explored in depth.
Students gain an understanding of:

® The key components of each system
® General functions and roles of the system

® Interactions with other body systems
(interrelatedness between systems)

Interacting

Systems

Respiratory system

Roegiratory eyetom providoz O, 1c ho
crgans ¥ e digesiive svstaT and
clgpases of GO, produces hy ~alular

roepiratan.

Cardiovascular system

-

Digasiive svstar absorosiron requ rad

7 RYyntAsk af Femoginiin and warar tr
mantensrce of bixod voLme.

Hepatic portal ayatem teraporta
nulisnt-rich Suod Fom subisdar lal pearks
of tho gasmrortoetinal tract 2o tho Ivor.
Utimetely the cardiovaacular syatem
disiribu g nulrizals Froughoul the body.
1he Iver praduces angitensinogen,

€ arecursor oftha prodain any otensin,
whiz is irvolved in the sysem regulaing
hinad prassurs and Teld vauma

Blood dietisulce hermorce of tho

digeslive ract

Urinary system

Kk eys emuiels lozins wd L breakdown

producis of homores wiich hevo boon
metabalizad by tha livas

Final aclivation of vikenin D, which is
Invohad In 2a aum and phosphorus
metabeliar, cocurs inthe kidneya

Skeletal system

.

Digeative syatem abaorba ca dum needad
for bone wainlaaaee, grosth, erd repei
Skolgtal eyetom protects eare of tho
digestiva argana fror Tajor damags.
Ecre acts as a swrage d2pa ‘or some
nutnonts (o.g cakeium).

Integumentzary systam

.

Digestive system provides fass for
Insuiator In dermal &rd subcLtaneous
tizzuce.

Ckin provides external covaring to protec:
tha digesrza argans

1ho ckin synhoszes & drecursor to
vitarin O, which = requirsd fo- abaorption
of cacive hern the gu..

Wise

The Digestive System

l-"'.‘Ba

Nervous system

Tha feeding center of tha hypothzlamus
FImstas nga” Tha SETiy mankar
sJppreezne tho foccing confor'e ectivty
aftar aaling.

Auiorcric NS activily regulalkss rmach of
g function. Ganorslly, parasympathetc
stimuation increases arc sympathetic
simualion deusases ga. aclvily

1ha7o 2o retox era woluniary conims
over defacaion.

Lymphatic system and snmunity

Tha Ivmpnsie vossols of the emall
irtoetire itho lactoalke) drain fat kadon
lyinph lron He gul W Uz liver.

Ac cie gazirc sccrotons dostroy
padhogera (non-gpecifc defansa).
Lymphoc dssues inthe gut mezenteries
and Intaxtinal wal nnlsa mscmphagas
and loukecytee that protoct againa:
irfectcr.

Endocrine system

Tha livar removes hormones ‘rom
sreulaion ard pravenls Lieir corvinued
astviy

Mancreas cortaina encaaring calla that
precuos homnor e kor requlaling boed
& lgar

Local hormanee (o.g. csetin from ke
swomach, cholecys:okinin and secr=tin
toT ihe ntashna Ti.onka) halp to
reculato digoetive function, including
sacretion cf cigestive juicas and qut
motily

Reproductive system

Tho cigestvo systom provida: rutnents
recuired both for normal growth srd
repeir, end the edm nutriion required
Lo supporl pregrarcy and koelon n
famalaz

J Musoular system

« Livor mmovse and moebolizes Ectic acid

produced by ntonec Tuecular activity.

« Calcium absoraad in the gul as patt of the

dct 1e oquired for muscle confractor.

« Acivity o ekololdl muedoe ncrosece tho

metility of 1he gastrcintestinal tact adrg
passaga o' ‘ood through tha gin

General funclions and eflects on all systems

The digeslive systam is rasponsible for the physical and chemical digastion and absarption of ingested food.
Ultimalely, il provides the nutrients required by all body systems for energy metabelism, growth, repair. and
mairtenance of tissues. Some nutrients may be stored (e.g. in bong, liver, and adipose tissue).




4 Learning in contexts

® Homeostasis provides a unifying theme

® Four contextual themes provide a way for
students to explore each body system in a
systematic way. The four themes are:

0 Disease

0 Medicine and technology

o Aging

o Exercise

® Provides a well-rounded exploration of the

human body.

« Pain (modorate 'c sovore]

o * Bleading/charge In bowel

By nPloms o [ function

® Gastric refuy, nausea, vomiting
= Nutritional deficisncies

* Chol=a

= Viral hepalilis

* Ractarial fond polsnning
* Viral gastroenterifis

* Bowea cancar
= Appendicitis
* Infammatory bowel dis2ases

* Food allergies o intolerance
* Lirhosis ot the iver

® . = Apgendicitic
A (‘\ » Lardose inlolerance
53 = Ccliac dscaso
e - « Salinonellosis

@) Wedicine and Technology

* Endoscopy 2nd colonoscopy
* Gasirointestinal biopsy

* MK scans and banum enema
» Blood tests

* Distary managenment
* Cehavior modification

* Ding Theapizs
* Surcery
« Radiothcrapy

» Encliscopy
= MRl scanning
* Diet for health

Eating to Live
The Digestive System

The dipestive syslem provides for tha energy and nutritional

needs of all the bocy's systems.

While the digestive sysiem is fairly robust against degeneratve
changoee, gastrointeatinal dicordere are common. Gut function ie
improved by modarata exercisa.

= Censtipation
- * Gastric empying

’ 9 * Bowel cancer

* Increased nsk of bowel cancers

= Slower food passage,
constipation

= Fibrosis of some organs
(pancrcas)

* Neclne in geEshic enplyeg 1A@le

» [Reduced casfric capacity

* Cl Elood flow
* Sports nutrition
+ Cark loadirg
* Nulriton and
recovery
* Heduced klood flow o gut
* Cecreasec ntesting transit ime
= |mproved digestive function
el




%8 Bone

Key Idea: The skeleton is formed from two stilfened
connective ticsues: bone and ocartilage.

Although zone is hard, it s dynamic and is continually
remodsled and repaired actording 1o needs and in responss
tc blood calcium lzvels and the pul of gravity anc muscies.
Hermones trom the thyreid, parathyroids, anc gorads, as
wel as growth hormene, are involved in this activity. Most

Mature long bone

ocnes cf the skeleton are formed from hyaline cartilage by
a prceess of ossification (bone formation) and they grow by
ocne remodeling. Bone remodsaling is also imgortant in bone
repair. Bonass heve a simpls grmss struclurs, as illusiratsd by
a long bone such as the humsrus (belcw). The hard [dense)
ocne surrounde spongy (canccllous) bone fillad with red
Dene marrow.

IZ8 Aging and the Nervous System

Key ldea: The aging process allects all body systems,
including the nervous syslem,

Neuron loss begins around age 30, and accumulales over
time, which is why the changes are oftan mora obvious in
the akerly. Cornmen changes include impaired (diminished)
hearing and vision, short i2rm memary loss, elower reaction
times, and kss of fine motor skills. Pedorming mental and

phwsical exercise slows down the loss of neurons in the
argas of the brain associaled with memory, and helps the
remaining neurcns to function properly. Lack of mental and
physical stimulation, a poor diet. and the cansumption of
twa or more alkeohelic drinks a day can increasa the rate of
neuron loss in the brain.

The effects of aging on the nervous system

“Hyaline cartlage covers the articular
surface of the epichysis. H provides a
smooth surface that reducos friction
at joint surfaces.

© Sprngy (cencellous) bone

\ Epiphysezl line is a remnant of the
epiphyseal plate, which seen in
youn3, growng bones.

~ Compact bone

— Madulary cavity

_-- Yellow bane marrona, which
is mainly fat, fills the cavity of
the shat.

T Ariery supplics nutnients to the
bone lissue.

s The periosieum is a
fibrous, connectve tissue
membrane coverng the
surlace of lhe diaphysis.

The epiphyses are ths ancs of
the long Eone. Each has a thin
layer of ccmpaet bone and
central arza of spongy bare. In
adults, red mamrow, which forme
blood cells, is conlined 1o hese
cavilies in the spongy kone of
some flat bones and apiphyses.

An X-ray shows the epiphys=al plates
igrowth plates) of a cnilds hard, sean

as separaie from fhe longsr bones.

Afibrocartilane callss or tissuc mass
(indicaled) begins 1he repair process
on a fracturag humerus, Cigaretto
smoking slows bone healing warkexdly.

Rad bone marrow Is €tored In the
cavities of apongy bone, Here it is
being axlzclzo or ansplant. Bone
marrow g a source of stem cells.

A seclion ol a B head shows

ire compoact bone surrounding Inner
spongy bore are! mamw. Rood cells
are tormed In ths red marrow

©2022 BIOZIONE Intcrnational
I1SBN: 29781 99101108 £
M-ctocopying Mrohibit=d

Loss of neurons

Bran size reducaa with age as
neurors ars |ost, but this doss

nol lead to dementia. Dementia
disorders, such as Alzheimers and
vascular dementia, severcly reduce
the number of neurons in 1he hrain
and ratard itz functioning.

Changee in vision

Visual aculty diminishes with age,
The lens becomes less flexiblie and
cannat focus light an to the reting
correcily. The lens slao becamas
mare opagqus, reducing ths
amount of light fadling on the relina.
Cataracts (cleuding of the lens)
cbstruct the passage of light and
are common in the eldsrly.

Sensory impairment

Nsuron boss leads to a decreass in sansary
parcaplion. Haaring loss is often the mosi
obwious sensory mpaimmeni inaldarly
pacple and usually begins with Inabliity ta
hear high pitched sounds. Hearlng alds are

The ekdsrly often reguira

often worn to correct the prohlem.

How age affects cognitive ability

» The Saattle longitudinal study bagan in 1956 with
the purposa of datermining haw cognitive (mantal)
abliity and Intaliigence change with age. Every
seven years, additional subjects were added 1o
the study, and all participanis undarnook a serles
of cognitive tests and psychological guestioning.
Appraximately 6,000 pecple have been tesled,

» The graph (right) summarizee some of the results
to date. Some cognitive abllities (parceptual spesd
and numeric akilily), begin 10 decrease from eary
maturity, while olhers, such as verbal memory, do
not begin to deteriorate untll much |ater in life (60
yaars ald). The study also showed that Iralning
(use of specific menial lechniques) coculd slow the
decline in cognitive ability.

1. () Why do many cognitive abilities diminish with aga?

haaring sids

Estimated age changes trom 7-vear Intra-incividuial
data for three cognitive abllities,

B Varbal momory
@ Porcoptual specd
A& Numercability

Cource Coralu s Wee Niuer Can 200 2 104L- 00

1 ] L L L 1 ] 1 1 1
25 92 39 4 53 B0 67 74 81 88
Age

(b) What staps can be takan ta reduea the rate of cegnitive decline?

o) () (U] [
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L[ 8 The Stomach and Small Intestine

Key |dea: The stomach produces acid and a protein-digesting
enzyme, which breaxs food down into a slurry, callec chyme.
The stomach is a hollow, muscular organ belwesn the
oesophagus and small intestinz. In the stomech, food 's mixed
in an geicic environment to produce a semifluic mixturs

Cardiac sphincier (cloaes the
Junction betweer escphagus
ard stomach). Prevenis food
moving tack up asophagus.

The gall blakiar slores bils,

which is produced by the

Inver cells. Fal & 2cid in lhe
duodonum stimulate release o
bile from the gall Hladdsr.

s

Pykric sphincter [closes -~
Junction between stomach
and cuodanum).

Duexlenam (er!
of small Intesiine).

called chyma. Tha low pH of the atomach deatroys micrabes,
denatures proteins, and activatas a protsin-d gesting enzyme
rsor. There is very litlls absorplion in the stomeach,
although small molecules {gucose, elcoho!) are absorbed
acroes the stomach wall into the surrounding blcod vescels.

_- Esuohagus

Three IIYOM mLscular
wal mixes the siomach
conents 10 produce cwme.
Siretching the stcmach wel
shimulaltes geshic searalion

M
Pancroas seorelcs an
ansymnea-rich zlkaling flud
Into the duodonum via tho
pancreatic duct.

Detail of a gastric gland (stomach wall)

Hight: High powered

light microgieph cf the
stomach epithalium
ghowng tho gastrie glands

LE:19 The Physiology of the Kidney

Key Idea: The funciiona! unit of the kidney is the nephron. It
15 a seleclive filter olement, compricing a renal corpusclke and
ite assodated tucules and ducts.

Ultrafiliration, ie. lorcing fluid and dissolved substances
through a mamecrane by przssure, occurs in the first part of
the nephron, acroce the membranes of the capillaries and the
glomerular capsule. The formation of the glomerular filrate

Renal corpuscle: Bleod is flilleresc and
ire hitrate enters the convoluted tudule
(enlargement telow). The filirate
conaine water, glucose, rea, end

iars, but lacks cells and lerpe orofeins

- /‘a'.\;_—.\:""'------.-.---_
S C‘:b_ﬁ::‘n

Glomerulus + Bowman's capsule

Proximal convoluted wubule:
Heabsorption o1 - 909 ot filtrale,
inclucing g'ucose end veluadle ions.

Loop of Henle: Transport of 3ait and passwve movament of
watcr orcate sa't gredicrt through the kidncy. The water is
Irzrsporled away by ood vessels around Ibe nephien.

capsular space

Podocyle ‘.l:_.?_ d
cell boay T

degends on the pressure of the blood entering the nephron
(below). It it increasee, filtration rate increcses; when it falls,
glomerular filtration rate alsc falls. This process i precisely
regulaled so thal glomerdar lillralion rale per cay slays
constant. The inilial filirate, row called urine iz modilied
through seereticn and tubular reabsorption acocrding tc the
body’'s needs at the time.

Distal convoluted tubule:
Furlhar mexdificalion of tha

filirate by active reabsorption
and seor=dion of ions

Coliscting duct:

Water leaves the filtrale

| {(Jrine) by osmeels, making It
more concentretad. The selt
gradent estaniisnzc oy the
loop of Honlz aloas watcr to
te removed along the entire
length of the collectirg duct.

Distal
conviduled
tubule

-~ & = 4 - % N 2
J' = . gV
PO L. Bawman's capsule
7 DR
S

Stomach secrelions

JIU Z0)@ LNV, OF . Ane |nFmnaose

Convoluted tubules R ‘_

Bowman'a capaule is a dcuble walled cup, There are arounc 1€ d flerent types of
ying I the ccrtax of the Kidnay. It encloses ep/thalial cels in the kidney, lining the
adense caoilery netwerk called the surface of tubules, eazh with dfferent
gowerulus. The caaule and ils enclossd lurctons. The kidney lissue also conlzins
glomerulus form a renal corpusde. |n this endoth2lial cells lining blood vessole,
saclion, he comaluled Lendes czn be seen inlerstifial cells in lhe spsca balweean
sxrounding tho renal corpuscle. furctona calls, and immunc cols.

Gaatric juice
The epithelium of Bowmar’s cepsule

Is mace up of speclalzed coils caled
rodocyres. The finger-lke callular
processes of lhe padocylzs wrap aound
tho capllaries of the gomerulus, and tho
plasna Mirale passeas heoogh the Blirsbon
clits botween them.

Acid (HCI) secrefion

Pepsin enzyme
(optimal pH 1.5-2.0)
Acts on proteins and
breaks them doan into
peptides (short chains
of aminc acids).

1. Explain how water is reabzorbed in the kidneys’
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(k78 Antibodies

Key Idea: Antbociss ere large, Y-shaped protaina, made by
B cal's, which destroy spacific antigans.

Antlibodies and antigens play <=y roles in he responss
of the rnmune syslem. Recall thel antigers are [oreign
moleculea which promote a specilic immune respcnse.
Artigers include pathogenic microbes and ther toxing, oc
well as substances such as pellen grains, blood eall surface

moleculss, and the surface protens on trensplanted tissuss.
Anticodies (also callac immuncglobuling) are prcteins made
in response lo anligens. Thay are secrated from plasma B
cel's into the plasma whers they can recognize, bind to, and
help destroy antigens. There are five classes of antbodies,
cacn plays a different role in the immure recponce. Each type
cf antbo2y is spacific to only one particular antigen.

Muscles of the Human Body

Key Idea; The muscles of the human body cen be placed inte
specific grcups.

The muscies of the human body ceour as groupe which work
togather to achieve an oulcome. For example, the raising
of the forearm is achieved by the cortraction of the biceps
brachii and the brachialis. This muscle group is sometimes

referred to simgly as the biceps. Similarly, ebdominals is
uged o refer to the musole layers covering the bedy' s anierior
midsoction. Muscle grcups are dvided between the head,
trunk, upper anc lower arms. thorax ant micsecticn. and upper
and lower legs, each with arterior and posterior musclas.
Som= common muscle groupings are illusireled below.

Muscie groups

\Wod |ist:

Facial muscles, peciorals, obliques [abdominal group),
rectus akdominic (abdominal groug), trapazius, latizsimus
domsi, delloid, beeps, Irceps, gluleals, quadriceps,
hametrings, goctroonemius

Hinge ragion Variable regions [orm
ccnnecting the light the antigen-bincing sites.
end heavy chains. This Fach anlibody cen bind
glicws the two chains._ 1wo antgan moleculss.
tn apan and chse. \

N\

Antigen

Wosi antigens ara proking
or large polysaccbaridas and
are often parts of invading
Most of tre molecule Gt oA g mizrobes Examplzs includz
is made up of s S \ coll walg, lagela, foxins ot
constant reglons The anligan-ainding siles difler rom ona lype of b’i‘“m‘ virel coats, and
which are e sama anfibody ¢ anctner. The huge numboor of anibeey \ oA Ao

for: BN arkhodioe of lypes = nossible only because most of he Tha spoafic site on the

tho camo class. aniibady siucture Is constant The small variaoio ioan Wt B tacogrii

portonis coded by & reletvely smeall numbar of by tho immuno system is

genes that rearrange ranjomy to pracuce an

:’::“'“ lormm estimetzd 100 milion different comainations.

Light chain (chort)
Hezvy chein (o)

How antibodies inactivate antigens

Tagged
anfigan'bastertim

~
Complament proterrs

Anfibodies attached fo the
surface of a palbogen aclivae

tho complomant systom.

Antibodies provent a virus or
loxi: prolein (a.g. diphtheria
toxin) rom binding 1O Its target.

Anfibodes tag pathogzns/
antigens for desiruction by

phagocylic lzucceytas.

1. Dascribe tha structure of an antikody, idsntifying the specfic features of its structurs that contrioute to its function:

Head musclss are divded inlo the acial muscles, which maks

expressions, end the chewing muscles. Fecia muscles are inserted

into sofl lissues [B.g. skin) 2nd enable a =nge of Boial 2orassions

Smiiing Involves about 12 muscles. Major muselae Invcived includs:

« Zygomaticus major (A) raises ihe ccmers of the mouth and
producss the cheek dimples

= Zygomaticus minor (B) raises the upper edges of the lips

= Levator anguli oris (C) raises the upper lio to show tha canine testh.

Frowning mvolves about 11 muscles. Muselos irvelved include:

e Procerus (N mdls [he skin belwaen (ha systrows thown Iowarnds tha
nose producing tha 'fightors fold'

= Depressor angull orle (E) pulls the cornars of the mouth down ©
fcrm the lips into an invertec U.

2. Exglan how the folowing actions by antbodies enhance the immune sysiem's ability to stop infections:

(a) Acling as agglulinins:

(2) Acting as antitoxirs:

(c) Tagging fcreion cells with chemical markers:
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(i[] Structure of the Mammalian Heart

Koy Idea: Humans have a four chambeared heart, divided inte
left and night halves, acting as a deuble pump.

The hearl is the canira of the human cardiovascular sysiem.
It is a hollow. muscular argan made up of feur chambars
(bwo atria and two ventricles) that allernately fill and ampty
with bloed, acting as a double pump. The left side (systemic

Human heart structure
(sechioned. antarior viaw) %ﬁ

Aorta carries oxvgerated
bood ta the head and bady

Vena cava receives
denxyaenaied blood fram
the head and bady

Pulmonary arlery
cares deoxygenated
blocd ta the bungs

Tricuspid valve
pravents badsdlow of
bdood into right atrium

Chardae tendinae non- =,
clastic strands supponing
the valve ilaps

Semi-lunar valve provents the
bhaod flow back into venlicle

Septum saparates
the ventricles

The heart |s not a symmetrical organ. ARhough the quantity of bload
pumEed by each skie Is the same, the walls of the kft ventricke are
thicker and more muscular than thoae of the right ventricle. The
differance affacts the shape of 1he wsnincular cavitiee, ao the right
ventricls is Wwisted over (o ths left.

Right atdum: ecelwes deoxygenated blood via the anterlor
and pasteriar vena cava
Right vantricle: pumps deoxyoenated blood to the lungs via

{he pulmonary artery
Left atrium: recsives blood returning to the heart from 1hs

lungs via the pulmonary vains

circuit) pumps blood to the body lissues and the right sida
{pulmonary circuit) pumps bload 1o the lungs. The heart lies
betweasn the lungs, to the leil ol the midling, and is surroundad
by a double layered pernicardium of connective fissue, which
prevents over distensian of the heart and anchars il within the
cenlral compartment of the thoracic cavily.

Top view of a heart In saction,
showing valves Somkunar vane of

Sami-lunar
valve ol acrta
!

Tricusgid (right
atrioventricular vala)
Anterior view of heart to show

Supanor vana cava

o |

Rlght caronary arlery (

Pulmonary
veina

Right
cardiac vein

Inferior vena cava

-t

Descending aorla

Coronary arterias: Tha high caygsn da
muscle are mat by a dense capliiary ne
arteries arlse from the acrta and spres
of the heart supplying the cardiac mua

L1 8 Vaping and the Lungs

Kay Idea: Vaping is a method of inhaling a vapor containing
nicotine and other compounds, including some that may have
an unknown negalive impact on the raspiralory sysiem.
Nicotina 'vaping', thromgh an alectronic device, i5 a new
phenomenon and research links ils uptake to a decrease in

Vaping and lung damage

—~
’.

th 'ﬂﬁg chmagé in pe1ian1“d.m o vaping,

lcbacco smoking. Although ‘vaping' is oftan prometed as a
safe alternative te tobacce smoking. developing evidence
15 showing a multitude of possible negalive health impacis,
including cardiovascular and lung disease. Long-term health
impacts are shill unknown.

Lung damage in some palients has been linked to vaping,
and was definad by the CDC (Centras ior Diseasa Control
and prevention) i 2019 as eclgaratts or vaping prodict usa-
associated lung injury (EVALI). Symptoms including coughing,
chest pain, and shortness of breath. Sludies conduded that
acditivas to tha vaping liquid, such as Vitamin E acatale, ware
lkely to a major cantributor to the lung damage seen in aver
2800 pecople, and over 88 deaths In the US, by aarly 2020,
Although thlg addliive was malnly linked to THC-contalning
vapa liquids, other addilives in nicoline-based vape ligukds are
thought to contribute to EVALL and lung damagea in ganeral.
Physlclans and health speclalists are concernad about the smal
amaunt of research araund haalth Impacts of vaping, possitie
poizons and carcincgens that may cause future lung
damage and diseasa, as wall a2 tha Increasing
prevalence, and marketing, of use
amongst youth.

percentage of dally tobacco smokers vs hicotine 'vapers'

. Percentags change in daily lobacco smokars (from 2016 1o 2019)

. Parcentaga change in (non-emoking) vapera (from 2016 to 2019)

€0-69 70+

Age groups

Gorace Pmos e sbie org e

Leit ventride: pumps oxygenated blocd to the head and

body via the acrla Hood. Deaxygenatad blocd is collsctae

: describe th l in the data for t ki ing"
el Rtrioa s e noh e wavic i above, describe the patlerns you see in the data for tobacco smoking ve 'vaping

1. In the schemalic diagram ol the heart below, label the four chambers, and the main vessels entering &

The arrows indicate the direction of blood flow. Use large colorad circles ta mark the position of cach \

A A [ from the CDC showg around 9% of middle schoal and high schodl students in the US have vaped in

(ch : . 5, 3 limes higher than the rate of adults. Why is promoting vaping as a healthy aliernative to tobacco
LAY 18-24 youth age scientifically and statistically incarrect?

EN

i
X

(e

impacls to lung health due to vaping:
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The DNA Molecule

Key ldca: DNA is packaged eround proteins called histones. The extan: o° DNA packaging cherges during the life cyelz cf
The DNA in sukaryctes s peckaged @s cdiscrete inear the cell but classic chromosome structures ibelow) eppeer
chiromosumes Lhal vary o wamber from species 0 specizs,  during metaphase o7 nitosis.

1 . °
Chapter 1: Unity ard Diversity el’ m LlVlng SyStemS
feula- ctructure accounts for it common product of, many rea 3
Mo IeCU|es itral role r life’s prccesses thermal, and solvent properties

i component of living things, and polerity and is akilty tC fwm“
t 70% of any orgerism. \Water is  poler mcleculzs. Water's physl
BlFY 33 it tzkes part in, and 1S 2 37e 2ssennial for sustainng e

Activity 5 pASR 0 R /4R ; ' Cukaryot ¢ chromasores
Number . Crrompaoma -t ‘ are formed from tha

' : coiirg of chromatin nto
organizad stracrures. Thay
appear Jaring cel divis s

Guiding Questione: » What physical and chamical sropertios of wate: make & assential for life?
)} Whatare the ehallenges and cpportunities ¢f water ac a haoitat?

. - e Smal -ve A
Leerning Outcomes. \ - charge Chmmatids (2)
Explain the significanca of water 55 s madium for calular processas, and & requremant for the origin of cel's. - I eukaryolus,

chromosores are

Muocel 3 waler mkevuls, showing the hiydiogen buonding with wonrecl nota.ion, loestad ir the nucleus

Link tha proper:y of water cohegior 10 iis irportance to dio ogical processes, nciuding transport in the wylem
and movement nf organ sms or water du to surface tensinn. aen bonds

aning it has a positively end & negatively 2 £
oxygen kas 2 slickt negative cha-ge Smail +ve charges - o =Inker DNA
5@ slaht postve charge (6°) Water 5 ‘\-’-3'}: H2E
s of weak hvdroge 1 Loreds with uthes Hycrogen - 'ﬁ\l 2 \
Sindividually, hydrogan bonds are weak, , 7 (
O » Histones may be modifiad
) D hy 2 AMNar ot processes,
Inclading add tion cf metyl,
ecetyl, or phosohate croups to
the histonc tail Deperding on
tha type of mod¥icatior, the

Link th2 property of water adhecion to materia'e, due to polarity, to ite significarce for orgasicme, includirg scil
and plznt call wall capdlary zction

Cxplan how solvent properties of water ellow it to funztion as & medium for plart and animal metaboliam and

transport in plants and animals, for batk hycrophilic and hverophokic meleculas. :
DNA ic complaxec w th protein to

farm ercmatn. e UNA IS patkaged
inan wrgarized way, wiapped around
- groups of 8 vistone prateing 1o forr
nucleosomes. Thic cocaly pac<ed
‘beads or a siring’ arrancament is
ncw most of the DNA 2Xi51S Tor much

3 chromatin May pack together Of e Cell ovdle, Use the QF code v
gnc and reformirg. When water Iozec o ety or more lovsely, BIDZONE Resource Hub to visialze

‘ogen bonds are strong =nough to lee: H-bends aro' ‘ixed inan af‘ecting the cel’s abiity to g4 thsin 30,
ice, fo'ming & attice which causes ica to ntarconnActed trameiie EXprece cenes.

Jses ice to be less dense than liquid water.
- I & -|| l.z' ! o Dxlg
( ' R 111
_/ ek

- @ 5 Transc-iption 5
l/” ‘ Hy31ag (reading) start — 9 '
\ i ' allr et safquence /,’

the CF £
Exon (ccding regicn)

Compare and contrast the paysical properties of water and air, end how they impact the animals in aquatic MDA €nough 1 gocount “or th2 unigue
hasitats g IS coneston, high 22lling £aint, high
Evalisate the extraplanetary astarcid wypothesis for the origin and retention of water cn Ear:h. I calise a change of State Irom soid
: At of vananzaton (helow, right)
Feplain tha relatianchip hatwaan watar an 'Caldiloe<s rare” planals andd tha pnssinii'y of firding

exratenes:ral te. 1o, it has enough anargy that kydroger

% Nucleoscme = 8 niSON2s and 2 s af CNA
Guiding Questions: ? How does the structurs of nuclele ackds alow hereditary Information to ba stared?

) How does the structura of DNA faciltate aceLrate replicaticn? EE€N water and other poar mol2cules

Glogical systems. o yaric ions may
Charge, 2.4, positive sodium ion (Na )
€). The chargec waler molecues

IFS ana surrouna ther. This formation
tWeen waler and the lons <eeps ions
lecules such as amino acids anc

€ readily in water,

Genza (protein coding ragionl. Genzs o1 a chromosome
canonly be erpressed (ead end Uarseted irto

Lezrning Outcomes: protsina’ whan the DNA is anwound.

1 Ildentfy ONA as the genatic Tatenal found in al iving argznisms.
Lse and craw models of a nuclzotide, ident¥ying the components. NNA Fas a douhle haly
sructure, Itls madsa up cf
maTy buaiding olocks called
nucleotices joined tagether

LIPK th= properiies ol 1na sugar-phasphate banding to its role as the Hackbocne of DNA and RNA. Waler sunouncing 4

2 . 4
R . Intron [rcn-coding "ecion) 7
; 3 ostive ion [Na* s 2 /
Recall nitrogenous bose romes in DNA and RHA & (N ot
Trarseoiption stop sequence

Lnde’stand rat KINA polymars er2 Tommed by concensaton of nuc actide monomers. Draw and recognise

nuzkeotides and RNA palymers.
Racognise JNA 2S5 a double n2ki>. Use giagrams to snow the two DNA strands as anti-paral el.
Craw diacrams to compare ard contract the comporents of DHNA and RMA.

Explain how comp ememary £as2 paring enades DNA 1© tunciion a5 genetc material, 3ase pal's are helc
togetaer by hydrogen bonds.

LINK th2 struziure 5° DNA 1 ils atelity to ecaramically store huga quaniities of intarmation using 3imost imitiess
diTerent sequence comoing.ions.

Explain tha: all living argan sms using the came geretic code i DNA is avidance of ccmmaon ancestry

Rezlate ;e DNA and RhA 5'to 3 linkagz directionality to the processes of rep icetion, transcription ard
trangiation.

Explain the purpose of purire-to-pyrimidine boading in enekling CNA hel x stabiity

Linciarstand that hstone proteins mace ap the core of aneansome ADS! Lsa alghal melecuiar

visuallzation 1o Irvestigat2 the siructue of a nucleosame,

Understand how the Hershey Chage ecperiment supdorted the conclugicn that DNA was the cenetic
mztenal. NOS Appreziate how tecrnalcgical davelopments provided tanils for Hershey and Crasa to cary nut
their investication into CNA.

NCS: Investigata Chargafs pyrimidne znd purine catz, and how the rratios adcrascad tha "probler of
incuction’ and Tals fied 1ie tetrarucieotid2 hypothesis

Adhesive propertias

Water iz attracted to other
molecules bacause of its polar
nature. Water will ferm thir
filme and ‘climb’ up surfaces
when the melecular foces
hatween than |adhasive
tar~es) ara greatar than tha
rsohesive tarcas

E<amplae: Adhesion enables
capilary 2ction, ie. the ahility
o° 3 liquid to flow against
gravity in a narrow space. This
property 15 also shown by tre
mraniscus of a liquid in a ub2

Solvent properties

Watar’s polarity allows &t

1o dissoc ate icns in salts

and band to otar polar
substanc2s, €.9. alcohels

and zcide, dissowving them_In
contreast, non-polar st hstarces
SUCh as tals snad olls are not
water 3ol ihie

Exarvple: Elood plasma in
Fumzns 2nd athar animals is
large y waler and transports
many waler-solukle
Substanc2s, inclidmng ions,
cluccse, and aminc acids,
dround tre body.

U

4
A

B
-

Explain why eukaryotic DNA needs to be packaged to fit nside a cell nucleus?

How dc histone proteins help in the coilre up of DNA?

Suggest why a cell coils up i chromosomes into tight structures when it is going to dividzs

IB BIOLOGY

Explain Few the peckaging of DMA in an orgzr:zed way a2nables closer 'egula'.uon ct gene gxprecsion:
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R-Groups

Key Idea: The varigble R group cives awine acids their
properties ond ultimately datermines the final orotan shape.,
All amino gcids have @ comman struzturs, but the R group is
dfferemt in eacA type of amiro acid. The property of the R
g-oup determines how it will interact with other amino ac ds

(ki3 Adaptations to Tropical Environments

Key Idea: Tropical rainfores:s have the greatest bicdiversity
on Ea~th, with organisms showing a vast array of adapictions.
Trooical envirorments have a larg2 amount of light, warnmth,
ans meisture: ideal for plant grawth. This combination of
factors has praducad trogical rairforests witk the highest
bodiversity of any e‘restrial envirorment. A s nge hectare

Carbohydrate Chemistry

nosacchariges arc th2 builcing olocks “or largar
BS. Trey can ex st as isCmers.

pasacchandes and disacchardes) play 2 central
providing encrgy cnd joining tocether to form
B macrormclacLies, such as starch ard clycogen.

Monosaccha‘ide pelymers form the
most plants (as cellulose). Moncsace
as a p-imary =rergy sowste for
Carbchydrates have the cenaral fol

and v are variasie numbers (often Bl

mey have over 42,0C0 differen s of plartsand animals,
With such arge numkers oF organizms all compating for
space ard nutrients it 's unsu-prising that the inhabitants o’
a t‘opical “a nforest have svolved a vast array of adagtations,
including camaoufliage, wimicry, and spacialized diets,

and Jltimatey determines how the amine acid chain folcs
up irtc a functional protein, For example, the hydrophob e
R groups of soluble proteins are folded into the proteins
intarior, waile hydreph lic groups are arranged cn the outs de.

Different amino acids have different R groups Ribose: e pentose monosace

accharides

Flant adaptations Animal adaplations

b The IR groug in the amino acid cetermnes the : DEaccharides are eingle-sugar molec des snd

chemical oroperties of the amiro acid. Different
amino ecids have different R groups anc the-efore
gifterant chemical prepenies amina 2¢ige can b2
arauped accodirg to these prcperties. Common
graupinge a“e nonpolar (hydrophobic), golar
(hydropibiic), positive y crzrped (besic), o negativady
charged (acidc).

The property of tac R group determines how the
Aamino Zci1 will In“eract ‘Alth otrers anc \nw e
amine 2¢id ¢hain wil fold a0 inta a functional prota n.
For example, the hydrophnile R greps of sokiris

Cysteine

Tna 'R armen Af cysreine
forms disulfide bridges
with other cystenes o
creatc croce linkaces ina

po ypeptide chair.

Lysing

The R group ¢t
lysing gives the
aminn anid sr
alkaline property

Aspartic acd
The 'R groao
of aspartic acid
gives the aminc
ackd an 2cidic
prepaerty.

e glucase [grape sugar ard Elood sugar) and
gge (horcy ond frulk jaices]. “hey are used << 2
energy source far filling cell meraholism

Pan be oinec together o form Jd saccharices (two
omers] and palysacchendes (many monomers).

psaccharides can be classified oy the number
fbon stcms they contzln. Some ‘mEortant
pEaccharides ate the 1excses (S carbons) end the

BEEs (5 carbonsz). | Ne most COMMON arrangements

2 In sugers are hexose (€ sided) or pentose (5

gl rngs (below).

HOCH -

Glucose isomers

CH,Ck

OH  gpincse s
MonNcsee
a ring St
3 compal
rbonazl

gratens will be folded info the protein's interior.

Links between amino acids

1.

3

Hj.uj'ogen
bond
7 ' ,
5 'R group - ‘
i\':Hz‘:H.,-l.')'i:-l'.";NHs' "0O-C-CH, [ 4 by

f

Almne -
CroLgl

o
I ~Carboyyl

- Disullive i< o qreup
(hand ar rirke)
Threonine rolecaar
srructure

HydrcphoDbic
interactions

(3) Name the differant interactidns that can shape the polypaptde:

(2) Which of the interaclionrs vroald be he slronygs=sl:

Do some research to assien cach of the 20 amine acids found in proteins te ore of the four groups below. Lse @
slandard 3-leller code o identily @ach aming acid

(2) Nonpatar (avdrophobic);
(9) Palar (lwdrophilic:

(c) Positivaly charged (hasic):

(d) Negatively charped (acidic):

Wrich tvpels) of amino azids woulke you find on the surfacz of a soluble prot2in? Which type!s) would vou find in the
intericr? =xplain
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Hnotacopyng prerinited

BBmmonly cccurrng monosacchardes contain
BN three and saven carnan glons in theis carton
b5 and of thcse, the 6C hexos2 sugars occur most

Batly. ANl moncezcchasices are reduc ng sugars
EEn pert cipate in redusticn reactions).

§S 0f monosaccharide structures
Pentcsc Hezose ISOMers 3°6 COMPOUNAs Wity e Samed
SR typas and numters of atoms) bu: differs
Moms. The difereet arrcexenssit of |
somer hae gifferant progert ¢e.

\Moleculas such 3< Jucosa czn hawe

eg.rihose &.q. 4 and P Jucoss above, insluding St

deoKyTicose

£.4. glinss,
1rUCTOR R, Dalactose

“qt )

Plants make ther clucase vie the
process of photosynihesis arimails and
other heterctroshic crgarisme abtain
their glucose by censuming plants or
other organieme

.
Fructoss, often c2l
simrple morcsaceh
f-om sagor canc i
dard gucos2 can i
the bloodeirnam

ersalilke molecule 't provides
B celluir reacrons, £an

Slorcgce mo ccules such

oF it can be us2d 10 auile

placules.

g the two majcr functions o monosaccharices.

B the structural diffe-enres hetween the ring forms nf guense and rihase:

€os2 a3 an examale cefing the term isome~ and siate its importance:

E Internationa

89-1C1410-8
; “3'\!bl’o‘ad

Plants in tropizal rainforest have adaptaticrs to ceal wth
axcassive rair, low sdil nutrents, low light Izvels, and
other ccmpeting olans.

_18nas anc apephytes
are adaplied to I ve high
oy bnanches or climt 51
4 rec uunks in order to
wach the ligal.
oo .

3ark helos reduce waier loge,
This isn't proGlem ntropical *
rainforests $o many trepica
rees have wuch thrner,
MOOThar Dark Than temperate
wees. This alaoc hapain

stopp ng vines gett'ng 3 g-ip.

Many tropicel plant Feve drp tips
o1 thei leaves and mikrascopic
halrs that preven: water pooing.
Thie guic<ly "emcvee water from
e leaves and stops o ganisns
suzn as fangi growing on them.

Tropicel 50l s ae nutrient
PN, 30 MOSE traas have
shollow roois. Large trees
lke the kapak have massive
ousttresscs to spraad their
weigt and grovide support.

n tropical rainicrasts, anmals nava adaptations 1o take
advartage of the varizty of hab tats. These rclude mimicry,
Tamou’lang ang po sons.

Many ankmals nave specizllzec In
foragirg fe- foods Teucans have
specia izad in eating “rult thar Is
availakls througkout the ycar,

Many insects mimi:
other typas of anma
either for delence ur
fcr predation, suck
as L2 an. minicking
spicer 116f1)

Mzry animais (and piants)
have develoged peisons for
de‘ence, 2.9. pnison arow
frog above, cr fer predation

Many animzls In tropcal raintorests show

an extraord nery degr22 of adagtaticr fos
camoullaga. The Jaad leal bueterfy (,afL) coks
ccactly as itz nome gqesis,

e 1. lnagoun of fous, resea ch plan! 2od anmal adaplztions o bopical ranfores s, Sach peoson sooul id=ntify one

four plant and four animal edastations be ow:

Sm adaptation in a named plant and one In 3 named animal, Kepart back to vour groJp with your Tindings and record all
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=+ Fit towidth

Qcean Acidification

‘,’ Fit to page 151 Ocean ACidiﬁcation

SLIDES Key Question: How doas Iha increasing amaunt of carbon dioxida in tha atmosphere aflac: the ol
Ocean Acidif cation 10% of tha ccaan”

o Digital replicas of the worktext with

» The oA of the oczans has Auciuatec throuchaut geologic history, but nas
alwaye remaired at arounc pH 8.1 - E.2. Racant sludies havs maas.arad
current coeen pH at arounc 8.0,

WEE LINK
Bryozoans and ocaan acidifciation

digital support materials embedded: i
. » The zceens acl &3 g cerbon sink, absorbirg much of the CO., produced
idifriati oy Alrmosipbicain viarkion : from burning fossil fucls. When GOy, reacts with water it forms carbonic
VIDED Bryozoans and ocean aCIdIfCIGTIOH Y acin (Hzi‘:l.').;_): which dacraasas ke pH of the aceans.
. . 3 coxide (20,) )
15C% 2 » H,CO, dissocieles inlo HCO, end H' ions. GO, jons Irom the ocean
walers react with the extia B 1ons to o more HC ::Z-." ans. This Prooess

lowers ke CO.% ions available to shell-mzking argarisms, leading to
th nnar and -:ia%ormed shells.

: :'. M Demyslifying oczan acicification end...
e 3D models il 200%

2 VIDEQ

° Prese ntation S||des , B Ocean Acidification soce»s com - .
' 1600%
- ﬁ. -
° WEE LINK 64':3%
o Vl d eOS Ocean acidification : :
P > el
t.a Marquee Zoom
g4 8.3
1 WEE LINK -
® We bl 1N kS , Oceans and water éag /s\ L 82 ;if}'é:.;e
g > /.f YRR, ""-.f‘-" \ v 8.1
e Teacher view and Student view e L i
Lr9
7.9
79
WEE LINK 25 20 15 10 2 C 1350 1600 1850 2000 205C Z4CO
What is ocazan acidificatian? Time [millions of years tafore presart) Yoer

r pHis a logerthmic scale, sc even a small change in

Bl s A L anaba 1 T pH represents @ large change in HY conoentrabon. 2
TSITY £ - ate Lhe e . = L. <
Sl LG i s ok e s Some areas af tha ocaan, e.q. areas af innraased . ' ™ _
harran aclivity o underwaltz: volcanic ervplions ere p g~ Ak Rt = AN \
- = . more affecied by pH chanqe than athars 7o | Covae oo o | N NS )
Climate Change And Agriculture Y - / e ,_‘_Ocoa‘\ { A ThYE \
I Pacific -, - -y S
M . e K
gchnological Solutions 1o Chimals 01 008 H08 002 OF> Ne & L h ) . ¢f.Domn 7 '-"l‘ 4
fad T 4 v \‘ A ."' \ .r > ‘}'_, ..4_ '/-
St ~hagein ocear pll \ , o :;'f?
. _
Review Your Understanding Cringe of -0.09 pH units =™ gl PSSR Se
Summing Up e wel. (2) What does the term 'ocean acldificaticn® mean?

Appendlx ka (20 Doescriba the Irend in ocean pH since the *880s:

EARTH AND SPACE SCIENCES FOR NGSS
L™ (SAMPLE) 2. What do you think & causing thes?

m The Roles Of Water In Earth's Surface
Processes
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Key Question: Monosaccharides are the builcing biocks “or
larger carbohydratas. Thay can axist as isomers.

Sugars imenosaccharides and cisacchardas) play a centra
role in ce2lle, providing energy and joining together 1o form
carbohydrate macromalecules, such as st:arch and glycogen.

Monosaccharides

P Monesacchardes are single-sucau molecues and
include glucese |grape sugar and biooz sugar) and
ructose (horey and fruit juices). They are usec as a
primary enargy scurce for fualling cell metabolism.

P They can ba joined tagether to form disaschardes (o
moncmers) and palysaccharides (many monomers).

P Monssacchardes can be classified by tha numbear
of carton atems they contain. Scme imoortan:
maoncsacchandes are the hexoses (6 carbons)
and the pentesas (5 caraons). The most common
arrangemeants feund in sugars are hexose (6 sided) or
pentosa (5 sidad) ings [balow).

P The commenly oceurring monesaccharices contain
belween thrae and savan carbon aiome in their carkeon
chains and, of thesa. the 8C hexoss sugars aceur mest
frequantly. All monasacchanddas are reducinrg sucars
(they can participate in reduclion r2actiensz).

Examples of monosaccharide structures

Tnoze Peniose Hexcse

C

|

C

|

C
@.g. giyceraldehyde .9 nkose 6.9 glucose,

deoxynbcsa fructosa, galactose

»

v

Glucoze iz a veraatile maleculs. i providzs Plants make treir g uzcae vis the process

energy o power odlular reactions, can form of phetogynthesie, Anmals and cther
energy etaracs malecules 2uch s2 alyonaan, hataratrorhic nraganizma antan their alucoza
ar b cen be osad o bold steoctural mokeoulas, by comauming plants o clhre onganisnis.

1. Descrbe the two majer functions ¢f merosacchar des:

1a) Primary energy source for celluviar metabolism

k X ?‘A

Carbohydrate Chemistry

Monesaccharide polymers form the maor component of
mos: plants (as cellulosg). Monosaccharides are impertant
as a primary aenergy saurce for callular matabelism.
Carbohydrates havs tha genaral fermula G (H,0), whera X
and v are variable numbars [often but not always J]e s3ame).

Rlbose: a pentose monosaccharlde

HOCH, 0 OH  Fibosa iz a pentose (5 carbon)
\\ I mancsaccharice which can farm
~ anng strusture {left) Riboee s
G c acompeonent of tha nuslaiz aod
H\H H / 3] Abamucleie acid (FNA).
| 1
OH OH
Glucose isomers
OH, 0= CH,OH
l + l |
C o, G Q, ¥
H | " —l — I Y "'O
\C X . W = ~ /
C o (%
7 OH H “ Vs DH H .
QH | | OH HO | | f+
C C s 'A
| | | |
H OH H OH
a-glucose i-alucose

Isomers ara compounds with the same chemical
‘ormula (same types and numbers of aloms) but different
amangementz of atoms. The dillerent arrangement of the
atomns means that each isomer has different properties.

Mo ecules such as glucosa can have many dfferent isomars
1e.g, @ and [} glucose, above) inclidng straight and ring formes.

bl Structural units fordisaccharides and polysaccharides (eneray sources and structural carbohydrates),

2. Descrbe the structural dffererces cetween the ring forms of guccse and ribose:

Glucose is a bexose sugar (6 carbon at.oms) . Ribose is a pentose sugar (5 carbon atoms)

@® 3. Using gluzose as an example, datine the term 'semar and state ts importancea:

Isomiers have the same molecular formula but their atoms are linked in different sequences, U-glucose

and ['ﬁ -glucose are isomers because although they have the same molecular formula they are structurally

different and have different properties.

©2021 BIOZONE ntermatioral
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Answers are in place on the Teacher’s
Editions (printed and digital versions).

Fibrous proteins

Fibreus proteins are elongated and fibrous Properiies of fibrous proteins Functions of fibrous proteins
In nalure or have a shaei like stuclurs,

. ¥ \Walarinscuble P Structural relz in cells and ocrganisms
These [ibars and shests ara stiong and water = T P
luble, Soime, such as keralin, are aven ¥ Very tougn physically; may be e, (e SUS%
Insolupie. « » S » <0 ¥ lougi phiysically, may skin, and Bood veaase! walls.
insoluble in organc solvents, Thay have sJupple or sirelcny
imgaortant structural rofes. » Parallel polypepide chairs In P Canlractile 2.9 myosin and actn
long fibers or sheets polymers in musslas

Hydrcgen kend

collegen spaca

1lirg model
Many collagen moleculss form A collagan mekecula comaisls of three
Covalent cross fil:rils anci tha fiarils grous palypaplidas wound tocathar to form
Inks betweer the togethar to form arger fbers, a helical 'rope’, Evary third zmino acid
collagan moleculas : ; in each oclypentids is a glvcine (Gly)
wheare hycrogen bonding holds ihe

three palyseptides together. Colagen
melacules sall azsambla into librils hald
tacethar by covalent cross linkages,
Bundles of fibnils form fioers, Callagen

i2 the main component of connectve
tissue, e.g. tendons and skin.

Sterilra GGA0

"
F)

Clacden

Mammalian hair and olaws area-kaatn

Karatins are ‘ound in hair, nails, claws, hom, hooves, wool, feathers, and the outer layers o Elastin iz a connactiva tissue protain with
skin. Thay &l inic two classes: o kerating found in all veriebrataz and the karder B zeratins, egztic propertes thal enable tissuas to
kound in reptiles and birds. The polypeplides chains are arangad in parallzl shesls hald rasume their shape after stratching. Elastin
logethar by hydrogen donding. A dstinguizhing feature of kerating s the high zulfur cortant,  has many hydropaebic amime asids, waich
with &rge numkars of disulfce bridges batween cyswine resicues, These form permanent, form mabile hydrephobic regiens flanked by
therrzlly stable covalent cross linkages and orovice acditional strength and rigidity. covalent cross links between lysine residues.

n the functicring of crganisms? Jse examples to help illustrate your answer
en and elastin, are the major component. of many comectlve tissues,

5 (and alse in skin), providing support. and rigidity te the more fluid

s are fibrous proteins that make up hair, vails, wool, feathers, horns, and

ing durable structural and functional componemnt.s of organisms.

® 4. Using an example, axpzin how the shapa and proparties of a fibrous protein relate 12 is functional role
The tertiary structure of fibrous proteins preduces long fibers or sheets, with many cross-linkages.

This makes them very tough physically and ldeal as structural molecules. For example collagen consists

of polypeptides wound together to form rope like structures, which then self asssmble into fibrils held

together by covaient. cross linkages.

5. What common feature contributes te the strength and stability of collagen, <eratin, and elastin?
All thres fibrous proteins form stable covalent cross linkagses between amino acid residues in adjacent

polypeptide chains, making stable and strong fibrous structures.
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45 Specialization in Plant Cells

46 Specialization in Animal Cells

63 Plant Qrgan Syslems

64 Interacting Systems in Plants

Chapier 3
Feedback Mechanisms

Challenge Question
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68 Homeostasis
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70 Negalive Feedback Mechanisms
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73 Thermoregulation

74 Thermoregulation in Humans
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Ccean Acidification

SLIDES
Cecean Ac dif cation

WEE LINK
Bryczoans and ocean acidifciation

- Bryozoans and ocean acidifciation

Demystifying ocean acidification ands

¢ VIDEO

Ocean Ac dif cation

WEB LINK
Ceean acidification

WEB LINK
Cceans and water

WEEB LINK
pH anc COZ

WEB LINK
What is ocean acidification?
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with an activity.
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ACTIVITY 153 Climale Change And Agricullure

lechnological Solutions 1o Climate
Change

LIS ALLE  Review Your Understanding

ACTIVITY 156 ATl i[=RYJ*)

Appendix

EARTH AND SPACE SCIENCES FOR NGSS
Lws (SAMPLE)

CHAPTER 7

INTRODUCTION

The Roles Of Water In Earth's Surface

Processes

The Roles Of Water In Earth's
Surface Processe

Earth And Space Sciences For NGSS >  Chapter12: Glebal Climate Change > 151 Ocean Acidification >  Activity

121%~ = @ M

L

~

i El A A A T 0O £ No Presets

—_— L

v & Fittowidth
¢’ Fittopare LE1J Ocean Acidification

Key Question: How does lhe increasing amoun! of carbon dioxide in the almosphere allec! lhe pH
109% of the ocean?

25%

» The pH of the nz22a1s has fluctuated throughout geclogic history, but Fas
always remained at arcunc oH 8.1 - 8.2, Recent stucies have measurad

~

surrenl ceean pH 2l around 8.0,

509%

100%
¥ The aceans act £3 £ carbon sink, absorbing much of the CO. produced

from Burning fossil fuels. \When CC, reacts wath water it icrms carbonic
acic (H,,C0.), wrich cecreases e pH of the oceans

< Atmosphenc carbon

cioxide (C7,) - ~ o
3 » H,CO,4 dissoc ates no HCO, and HY lons. CO. lons frem the ocean

waters react with the extra H- ions to form more HCO,™ ions. This precess
cwers the CO,* 1ons available to shell-making crganisms, leading to
thnner anc ce'ormed shells.

5= :
156C0%
+ q —
&400%
» q
L.g Marquee Zoom
54 a3
& un Possible
& /\ o 82 \ pH 1ange
= \
752 \ 7 €
& / \\/ \_.' - AN - / \\ B 851
B T\ |
il g 80
Lso ‘s
579
79 e
- T8
2 20 15 10 5 0 1850 1900 1950 2000 2050 2100
Timz (milllons of ycars bofore prosent) vear
¥ phlis a logarithmic scale, so evan a small change in e A e
pH represents a large change in H* concentration, /,,;;ﬁ;‘-,’ ‘7"#"??""""‘&'_;5"" ' ‘ '3\@&\
Scimg areas ol he veean, e.y. areas of increased - / 58 Lo - RN
humar activity or undanwatar voleanic 2ruptions are 4 L~ v Atlantic Sy, N ™\
more affeatad by pH 2nange than othars RN d (e - 4 A A o) R
(= v P | | 4 _\'Li‘m‘h ean . w ‘*,. s "' \\
Pazitic e N\
E - e | i« Y
. i 004 0.02 Nodal X : 3 .{ l )"'II?"ocea" - oy 4
- U J.oJo W Odid \‘ "‘ .(f ’ y 4 ‘/—’_y /’I .I/I
{ r acean nl o -._\\;_‘ g .-T’.':‘(;,'
l_,h&l‘{;e Of 'J.._.!‘J pl L“[S - \\\ \(:"‘h,/‘P -t -‘:-_-——’v:} /-

ey e, (@) VWhal cces the term "ocean acidif cation” mean?
we (b) Descrbe the trerd in coean pH since the ~850s

2. What do you think is causing this?
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Dashboard

Testing DCI content in each chapter

 NGSS titles only.
* Tests DCI knowledge.

* Two test bank collections:
* Regular test
* Recovery test

 Formatted in RTF and QTI to
ingest directly into your own test
software or LMS for a familiar
and seamless teacher workflow.

NOTE: Test Banks are only available
to schools/districts committing to
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Question library Two Formats:

m Salt On Those?
® Embedded gu estions in the P rinted worktext are D
also provided digitally as a question library. it e S

¢ BIOZONE’'s question library allows you to:

Deliver the same questions from the print version to
students via an online service such as Google

Classroom

Modify our questions to meet the diverse needs of your
students:

1. Customize questions to suit students’ reading ability
and possible ELS support

2. Provide differentiated question material to students

of all abilities
NOTE: Question Library is only available to

schools/districts committing to multi-year adoptions
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Pinhook Swamp Corridor, Florida, USA
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Habitat Restoration
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Reducing Habitat Fragmentation
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Habitat Restoration
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Investigating Viial Capacily
Review Cf Lung Function

Resoiatlors Diseasas

Po Anatomy & Physicicgy (Sample)

Key ldea: The

oblongae, siluated in the D
This rhythn is adjusied in response 0 the physical and

The respiratory center

Chemaoraceptors in
the aora and carolid
arlerias munitor e
blood's pll.

Low pH (ceused by
high CD,) stimulates
the resp ralory center
0 Increzse the rate
end ceplh of breaning

Caraotid
artery

respiratory certer, a cluster

?  Chapier 9: The Respiratory Systam ? 1S0 Control Of Breathing

>
4

Activity

NbD Prescts

cLAssroom W &l

chemical changes thal occur when we carry out difierent

of neurons located in the medulla

am stem.

and the control of breathing

The respiratory center has
canngctions with the cereyal
cortex, allomirg valurtary control
over breathing e.g when ‘alking,
singing, sn2ezing, and coughing.
N
I he vagcus rerve
carries mpulses fram
stretch receptors to
ihe respiratory center
1o inhibit insoiration

N -
\ Aorta (hidden ithe inflation reflex)

~, \ behind lung)
\ Inlerecstal neves
frcm the respirglory
cenner slimulale
insgiration.

Stre:ch receptors
Sin the tronchicles
and brorchi
mcnitor the
amoun: of lung

< Intemal BN
+ irtercostal

! muscles
' (expiration)

aclivities. Although tke control of breathing is involuntary,
wve can exert some degiee of conscious control over it. The
diagram below illusirales Ihese conbrols.

Phrenic nerve
<Savis lr'\pIIIQPC_ n
e diaphragm ‘o
slimulate conkraction

g0
S

Externel -,

intarcostal
mussles

(nsniration)
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The Human Skeleton
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Anatomy of the ekaloton [advanced)

WEE LINC
Human axial skeleton

WED UINC
Skeletal system

WEE LINC
Skelotal system

Skeleton: Moderm Human labellad

a0 NCDFL
Sxull: Female Human

VD
The Ske'etal systen

WEE LING
What are tha five main functions of ..
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.7'W Plant Cells

Key Question: What are the general and specific features of a plant cell?

What is an organelle? Features of a plant cell

» The word organelle means "small organ”. » Plant cells are eukaryotic cells. Features that
Therefore, organelles are the cell's "organs” and identify plant cells as eukaryotic cells include:

carry out the cell's work.
y » A membrane-bound nucleus.

Organelles represent one level of organization in a
multicellular organism. One component (the cell) is
made up of many smaller parts (organelles).

» Membrane-bound organelles, e.g. nucleus,
mitochondria, endoplasmic reticulum.

Features that can be used to identify a plant cell

Eukaryotic cells contain many different types of include the presence of:

organelles. Each type of organelle has a specific

role in the cell to help it function. * Cellulose cell wall.
* Chloroplasts and other plastids.

 Large vacuole (often centrally located).

Plant cells have several types of membrane-bound
organelles called plastids. These make and store
food and pigments. Some of the organelles found
in a plant cell are shown below.

A generalized plant cell

Chloroplast

A specialized plastid
containing the green pigment,
chlorophyll. Chloroplasts are
the site for photosynthesis.
Photosynthesis uses light
energy to convert carbon
dioxide to glucose.

Mitochondrion

Mitochondria are the cell's
energy producers. They use
the chemical energy in glucose
to make ATP (the cell's usable
energy).

. 'Large central vacuole:. - |
¥ -~ " Plantvacuoles contain-cell - = =
.+ Sap. Sap’is a walery sotution " .-
. containing dissolved-food . .-
. matetial, ions, waste products, - 4

Y MY I1IASarye o - a 21 &

Endoplasmic reticulum (ER)

A network of tubes and flattened
sacs continuous with the nuclear
membrane. There are two types

of ER. Rough ER has ribosomes

Cellulose cell wall

A semi-rigid structure that
lies outside the plasma
membrane. It has several
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Two licence types In are:

Digital interactive replica of the book: All the functions the student has plus:
. Digital replica: students can view the - Teacher has access to model answers
book, add annotations and markup. via display buttons.
B . \ich feaures ertty ths pent ol o eukaro
. Students can enter answers online - Teacher can assign activities as time- e —
and submit them to their teacher. sensitive coursework to be submitted 3. @ Wretio ancgerler S cngticloloe
by students.
- Digital resources available: ) s ses oy SEass e ot
3D models, presentation slides, - Teacher can view, comment and -

curated OER videos, weblinks. grade student responses to questions. 3 €34. (@ Namo e crganlle wrers protcsyriss o



Experimental Features: COMING SOON

- Translation for 150 languages in realtime - highlight with
text-to-text translation (experimental).

.« Text reading level simplification in real time (experimental)

« Teacher will be able to add links to their own resources
(files and links)

. Integration with LMS platforms:
e.g. Google Classroom, Canvas, Schoology, etc.

« Personal Licences: single-user untethered to an institution



A ©)B10ZONE "

® CLASSA

B DASHBOARD ASSIGNMENTS

NEXT ASSIGNMENT (V) SUN OCT 012023 REMINDERS Y-

STANDARD NGSS
Test case 1

Lew o

BIOLOGY

ro7 \NGSS

SCIENTIFI
\MERICAN




BIOZONE

Virtual
Science Lab




L S AN
N2 oy N> I

- I ’ ;
» o, .‘ é — :\\‘\ 5 i N '
- . ) - - :'

)




-

51

=

1 G A :

—_— s
1

1" | 2]

Uv Mo Ty

1 B l';‘ _Md Mo, b







‘arsds Tetle o Elanonts
»
1 N - '\
g e

3 s ht

20z

Teacher Notes:

Overview. Designed to introduce high school students to a well set up science laboratory and
provide a fun orientation. The lab features a lot of equipment that would appear in chemistry lab,
with other materials added for biology and earth sciences. There are also extra items of scientific
apparatus that would normally only be found in a research |ab or college lab (centrifuge,
bioreactor, PCR thermal cycler machine).

Objectivea: The game requires that the students become familiar with health and safety
hazards and equipment. This requires them fo de an "audit” to identify risks and become
familiar with safety equipment, by discovering items in both categeries. They will also learn the
names of some of the more common (and exaotic) lab equipment.

Student Instructions:

Walcerne to the BIOZONE Scianca Lak oriantation! This is an early ok at an axciting project we are working on.
Right now your interaction is limited to moving arcund and looking &t things. In the future, we will aliow you 1o have
useful interactions with the squipment.

In this simulation, you can mave around and loak at the equpment and features of 2 madarn schoal scienca lak.

The leb features & lot of equipment that would agpear in chemistry lab. with other meaterials added for biolegy and sarth
sciences. Thare are also axtra items of scientific apparatus that would only be found in a research |ab or college lab
(bioreactar, PCR machine).

« Read the Lab Rules on tha notice board in the Lab (next two tha teacher’s front banch)
» Can you spot 8 lab safety rules being broken (HINT: look on bench tops as well as the ficar)?

> ; B . OZO N E « Canvyeu find up to 12 itams of safety equipment that raduca or raspond te hazards in tha lab {HINT: leck on bench

tops, walls, ceiling, as well as the floor)?

NOTE: Please be patient while the simulation loads - it may take a few minutes (depending on the speed of your
intarnat connection.

\/l I I U a I S C I e n C e L a b s To experience the best graphics, speed and interaction, iry downloading one aof the App versions of the simulation for
o Windows cr Mac OS;

;l BIOZONE Scilab VR 2023 - MacOSX 482ME
@ BIOZONE Scilab VR 2022 - Windows 332ME




[ ) Identify and record {invento the 12 mitigations that safety:
BIOZONE SCIEHCQ Lab (c) Iden ;:Q;itcizgu:;::n ry}an mitigations that ensure y

Fire alarm

Fire blanket

First aid kit on the wall

Emeargancy EXIT sign

Safety glasses

Biochazard Waste bin

Fume cupbkoard for dangercus experiments that give of noxicus gases
§. Safety tongs for handling hot test tubes
10. Smcke detector (ceiling)

11. Fire sprinkier systam

12. Exftracter fan duct over henchas

00 NTTOV B G Y b

Use the arrow keys or (WASD) to mave and use the mouse to laok around {lock in different directions).

1. The player must carry cut a Health & Safety audit:

(a) Read the Lab Rules ¢n the notice beard in the Lab (next twe the teacher’s frent benchy.

(o) Identify and record (inventory) up the 8 health and safety hazards in the lab:
1. Broken glass

Spilled chemical on bench

YWater on the ficor

Scalpel blade near the edge of the bench

Orink in the lab

Foed in the lab

Bunsen bumer too near the edge of the bench

Petri dishes exposed with bacterial colonies

U L




BIOZONE

Virtual Science Lab

You will be able to access the
experimental version in 3 ways:

« Online (browser) version
« Windows OS App version
« Mac OS App version

Let us know what you think :)




©B10z0NE Our New Digital Platform
WORLD Sign up for your FREE 90 Day Trial

To apply for 90-Day
FREE Trial on

E lﬁ E BIOZONE WORLD
I fill out this form:

o

-I'%. i https://bit.ly/
E : : 3FKDRgA



https://bit.ly/3FkDRqA
https://bit.ly/3FkDRqA

BIOZONE
WORLD

Our New Digital Platform
Sign up for your FREE 90 Day Trial

20

Welcome to BIOZONE
World

BIOZONE is excited to introduce and welcome
you ta BIOZONE World: Where our print titles
and digital resources combine to make the
ultimate science platform.

Fill in your details below and get FREE 90-day
dCCesSsS.

You will alsa have access to the latest updates
we make along the way and will be able to join

us on this incredible journey.

Sign in to Google to save your progress.
Learn more

* Indicates required question

Fmail *

Your email acddress

Name *

Your answer
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Quick Start Guide Home Screen:

Once logged in you will be presented with the Home Screen (depicted below).
The home screen allows you to see the Dashboard.

Go to the web site: world.BIOZONE.com DASHBOARD Displays:

Registering and Logging On: * Book titles that are registered to your account
e Last Activity that you were work on or accessed

¢ RSS science news feeds from major science journals and magazines

Either: ¢ Reminders for things like due dates for assignments.

Wi ~
1. SIGN IN: Enter your registered email address and password Welcome 1o Features not active in the LITE version (PLUS only):
(this may already have been set up by your school IT Admin) BIOZONE World '

e Assignments (allows teacher to set assignments and monitor progress of students)
SIGN IN
¢ Students (allows teacher to manage class lists)

_ ) y on Assignments (PLUS only): Book viewer: Opens the last book
2. SIGN UP WITH CODE: Enter a code supplied to you to enrol in Home: Navigate Your Classes: Your Allows teacher to set activities you viewed. Also provides list of

the platform (if you have been provided one by your IT Admin). back to the home classes will show here as assignments to whole classes titles available ugder your licence

screen by clicking - name them as you or indjvidual students. Subscription: Sh
on the BIOZONE wish (you may have Students (PLUS only): Go To Dashboard: ubscription: Show

i ; our licence and
logo or home icon more than one class) Manage class lists Returns to this yb'l' 0w O
and grading. Home Page ability to Log Out

A ©)B1OZONE * CLASSROOM
3. HOME SCREEN: Click on the book title & Basori™

cover you see here. Your licence may give 2 SENIOR BIOLOGY

A2 SENIOR BIOLOGY
you access to more than one book, so click

OARD ASSIG STUDENTS
on the blue dots under the book cover & ol

LAST ACTIVITY &

images. g ' e :
o " pN LAST ACTIVITY ;¢ N REMINDERS %=

COURSE MATERIALS { :’ "\ Go To Last ——l
Standard NGSS 3 R\ Activity: This PR . Colls
; o _dadiE & provides quick :

access to the
work in progress COURSE MATERIALS

Standard NGSS

EXPLORE THE BOOK:
Click on the chapter titles (blue), and then

the individual activity titles (grey). This will
display the pages of the book.

Your licence may provide limited access to
some features. You should be able to view
pages, and access the linked resources

attached to each activity: = . S i B

Titles Available: Access the RSS Science News Feeds: BIOZONE Reminders: Provides a list of
* Presentation Slides g R T books that are licensed to has live news feeds to several science current reminders such as
e 3D Models ‘ e your school account. Any journals and magazines that are assignment due dates.
e Videos - ol s sl it azpectc breson b}ue dots |nd'|cate additional refreshe(.:l da.ll}/, mclud.lng:
. - ) : titles are available. e Scientific American
° Webllnks , . o ‘ @ owy y organelies in , e.g. plant and animal cells? . .
| e New Scientist

e Science News

NOTE: Some weblinks and videos require to be . . CTpe—
opened in a new TAB in your browser.

BIOZONE WORLD: QUICK START Guide Version 1.0 BIOZONE WORLD: QUICK START Guide Version 1.0




Accessing a Book Additional Features

When a student logs on to the eBOOK platform, the dashboard shows the eBook title Don’t get lost - there is a clear roadmap of where you are currently in any title in BIOZONE World:
attached to their account. Click on the eBook title to open the book and start exploring.

Breadcrumbs:

PLUS License Only Features: This shows you the path of
where you are in any book

¢ Interactive Replicas of the printed books allow students to answer questions online ...
... this forms a “Record of Work” and may be graded by the teacher (if desired). CLASSROOM =

e Presentation Slides: Many of the activities have a selection of presentation slides that can be used by Biology For NGSS (Sample) >  Chapter 2: Cell Specialization And Organization > 34 PlantCells >  Activity
the teacher to provide context and background notes for the students - great for introducing a lesson - % O @ & B B A A A B T O

[¢

or reviewing at the end. .
; (@ |

TEACHER VIEW shown below: S R —

QR Codes: Some of our newer X : = . (e)[r

ib le: ) books feature QR codes. A
Library Toggle: Chapter Title: Activity Title: student can use their mobile

Click this button to show or hide All chapters are Activities are numbered phone or tablet to scan this
book pages and resources. displayed in blue.  and displayed in grey code and link to a 3D model.

Tool Bar: There are various tools available to

highlight, markup and comment on the page.
eBook Title: See the explanation below.
More than one book

may be displayed. [

Activity Pages: o o T - No— Student Annotations and Markup

May be a single page . SO : ! A
or several pages. O : § 3 o | Students can add their own additional notes, draw on the page and highlight text passages.

f ©s10ozoNe ™

Presentation Slides: .ﬁ ' Ty f B .l Page Display Options:
Available for PLUS The '-’ _ There are various options to improve the
licenses only. e oy i way the pages of the eBook are displayed.

, , Chioroplasts are found in cells inthe  Plant cels are surroundod by cellulose  Amylc When viewing videos and 3D models, you . i

0 SUCKYO ¢ \ons groonpansoilr'\epwu.swhasmo collwalb.ﬂwo;;ulososupoons are tyy ish t 5 itch to FULL SCREEN ! yd Select (ESC). Use this to

H . leaves and sometimes the stem. These the cell (and the plant). Cellulose is a Plants| may wish to switch to mode.

Curated Videos: ooyl porkim s ol gt s y select text on the page
photosynthetic. In leaves, they are found glucose units. The cell wall also contains starch|

MOStly hosted on ey in 2 and spongy il cells. mepoiyv‘r‘mm. especially in woody and tal

YouTube, these play \ o antaed o P Pan (P): Use this to grab the
within the platform. . 1. What are the functions of the cell wall in plants? The cell wall provides rigidity, shap page and move it around Markup Tools: Use markup tools to highlight, markup and
Complex Piant ce and (through wall pressure and cell turgor) the plant tissues. It also limits the

comment on the page (keyboard shortcuts are shown in brackets).

Curated Web-links: B e . (a) What structure takes up the majority of space in the planf cetl? The vacuole. |
These will display in (b) What are its roles? Roles include storage, waste di A £-+ E
a new TAB in your

browser as some
have 5pecia| d|5p|ay . Identify two structures in the diagram that are not found iianimal celis: Chloroplasts, |
requirements. d Cel 3 3

100%~ O @ Highlight (H) Strikeout (K) Rectangle (R)

. (a) In which parts of the plant are chloroplasts found?

Underline (U) Squiggly (S) Free Text (T) Freehand (F)

|
/
/

3D Models: (b) Why are they found there?
BIOZONE's collection

of 3D models are _ _
often annotated and z . What s the function of cellulose and lignin? SEESCE HINT: Library Icon

a provide a great Vindl Microscope : S | L Click this library/bookmark icon - if you wish
lesson enrichment i Rotate Clackwie to temporarily hide the library index
opportunity. 10

1. What are the functions of the cell wallin plants? Student Responses: Reveal Answers: St 150 A €YB10ZONE "
Write your answer her . . . L
Available in PLUS licenses only - Teacher Only access - Use the (+)
students double-click on one of and (-) buttons to display or hide
A0 Py opicbubodii e r A # the blue fields to type in their the suggested answers. HINT: use
(&) Yihat e # roles? responses to questions. this feature with an interactive
whiteboard to review a lesson.

. Identify two structures in the diagram that

BIOZONE WORLD: QUICK START Guide Version 1.0 BIOZONE WORLD: QUICK START Guide Version 1.0
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The Ultimate Digital
Science Platform — wests | The Respiratory System

BIOZONE is excited to announce the launch of

BIOZONE WORLD. A stunnhing new science

content delivery platform that brings together

all of our digital resources for easy access. ; ¢ G s s b o PR ramorta ot LRSS
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SKU

SHOP v ABOUT

) BIOZONE

Product Type

Biology for NGSS

NBI3

NBIZ-TE
BW-NBIZ
BEW-NBI3-B
BW-NBI3-TA
B\WW-NBI3-TAP

PRINT: Student Edition

PRINT: Teachet's Edilion

BIOZONE WORLO: Sludent Access
BIOZONE WORLD: Student Access Hundlad
BIOZONE WORLD: Teacher Access
BIOZONE WORLD: Teacher Access Print

Earth and Space Sciences for NGSS

NES2
NESZ2-TE
BW-NES2
BW-NES2-B

BW-NES2-TA

S\W-NESZ-TAP

PRINT: Student Edilion

PRINT: Teacher's Edition

BIOZONE WORLD: Student Access
BIOZONE WORLD: Student Access Bundled
BIOZONE WORLD: Teacher Access
BIOZONE WORLD: Teacher Access Print

Physical Sciences for NGSS

NPS1
NPS1-TE
BW-NPS1
BW-NPS1-B
BW-NPS1-TA

BW-NPS1-TAP

PRINT. Student Edition

PRINT: Teacher's Edition

BIOZONE WORLD: Student Access
BIOZONE WORLD: Student Access Bundlad
BIOZONE WORLD: Teacher Access
BIOZONE WORLD: Teacher Access Print

The Living Earth

TLE2
TLE2-TE
SW-TLE2
BW-TLE2-B
BW-TLE2-TA
BW-TLE2-TAP

PRINT: Student Edition

PRINT: Teacher's Edition

BIOZONE WORLD: Student Access
BIOZONE WORLD: Student Access Bundlad
BIOZONE WORLD: Teacher Access
BIOZONE WORLD: Teacher Access Print

Chemistry in the Earth System

CESI
CESI-TE
BW-CFES1
sB\W-CES1-B
BW-CEST-TA
BW-CEST-TAP

PRINT: Student Edition

PRINT: Teachear's Edition

BIOZONE WORLD: Student Access
BIOZONE WORLD: Student Access Bundled
BIOZONE WORLD: Teacher Access

BIOZONE WORLD: Teacher Access Frint

Physics of the Universe

CONTACT US

USA Price List 2024

a978-1-93-856692-
278-1-98-856894-8
978-1-98-85688%7-9
978-1-98-B260%7-9
978-1-93-826657-9
978-1-98-856857-9

9/8-1-98-856893-1
978-1-99-101400-9
978-1-99-101402~
978-1-99-101402-3
278-1-99-101402-
2/78-1-99-101402-3

-

3

2
)

H378-1-927309-79-7
978-1-927309-82-7
978-1-93-856639~-9
278-1-98-8568639-

278-1-98-B565638-8
978-1-93-836639-9

978-1-98-856628-3
8978-1-98-856630-C
278-1-98-826831-2
878-1-98-B56631-3
978-1-98-856631-32
978-1-93-836631-2

978-1-9273209-71-1

978-1-927309-74-2
878-1-927309-84-Q
8978-1-9273209-94-0
8978-1-927309-34-0
878-1-927309-84-Q

Complimentery*

Complimentary*

$3/.2
$85.25
NIA
N/A
Complimentanrg*

Complimentang®

$£37.95
$85.85

N/A

MNSA
Coplimentanyg®

Cum plimentarne®

$37.

£85.
N/A
N/A
complimentary*

complimentary*

$372.95
$85.95

NIA

N/A
complirentary*

Camplirentary®

Volume
Discount
(20+ Capies)

$272.95
$14.00
FREE

2 & login/Register

EREE

Effective: Cct 2023

VWhen purchasing with print varsion
access FREE with a class set?

4 r
5o Sl

When purchasing with print version
| access FREE with a class sel*

1 access FREE wilh a class sel®

When purchasing with grint version
1 accass FRFF with a ¢class sat*

FREE with a class set?

When purchasing with print varsion

| access FREE with a class set!

VWhen purchasing with print varsion

1 accass FREE wilh a ¢lass sel*




