SB1f Testing Foods

You Can Tesi for Sugars Using Benedict’s Reagent [_P_R.ﬂc;]_;;E _-|'

REDUCING SUGARS — Reduoing sugars inolude simple sugare made from juet cne unH._a.g. gluoose, and
a few made from fwo unite joined together, e.g. maltoee. Here's how you oan teet for them:

1) Add Benedict’s reagent (which ie blue) to & eample and heat it in a water bath that'e been sef af 75 "C.

i the teet's posifive it will form a poloured precipiate (eolid parficles euspended in the solufion).

2) The higher the ponoerdration of reducing sugar,

the further the oolour change gose — you oan _
uee this to pompars the amount of reduding sugar Bue = green —ge yellow i orange e brick red

i different solufione.

The colour af the precipitate dhanges from:

NON-REDUCING SUOARS — If there aren't any reducing sugars .

in your eample, you oan feet for non-reducing eugars, e.g. Euoroge. sf f““i,r

1) Using a new sample of fhe test eolution, add dikute hydrochloric aoid - 7
and heat in a water bath that's been that's been eet at 75 °C. J

2] Add eodium hydrogen-carbonafs (fo newtralies H) then oarry out the Benediot's teet ae above.

3] A poloured precipiate means there are non-reducing eugare presend.
i the eolution etaye blue, the test eolufion didn't contain any sugar at all.




SB1f Testing Foods Questions

What type of polymer do you get when you
join together simple sugars?

What are the colour changes when using
Benedict’s Reagent to test for sugar?

What do the different colours indicate?

Explain what you need to do to a non reducing
sugar initially before you can carry out the
Benedict’s test.



SB1f Testing Foods 2

Starch is Tested for with Todine {_;Ram‘——— P lodine slution & fodie disbed
—_ L
Juet add fodine solufion fo the feet sample. I -"-T-Ff-@qm.?ﬁd.! =I?'Iu!l.n.u. T

1) W etarch iz precent, the eample changes from browny-orange to a dark, blue-hlack oolour.
2) W there'e no starch, i etaye browny-orangs.

SERRRETE

Tiiig s

Use the Emulsion Test for Lipids pninﬁa] . T &
To find out if there are any lipids in a eample: T
1) Shake the test subetance with sthanol for abowt a minute ;Il ||I_|_.-' s
undil # diggolves, fhen pour the solution info water. l

) W thers are any lipids pregent, they'l show up a8 a milky eMUIEIDD.  Tes simance Shoke  Add to ."-'nlqr cakeiar

water  indicates lipid

3) The more lipid there ie. the more noticesble the milky colour will be,  #nd ehansl 0 wster indicatis I

= An amulsion is when ere liquid =
doer't diszoba i anothar —

The Biuret Test is Used for Proteins L Z Chjuth fittle d -
Ra.cnc:u_"r Sy rraine 1 b droplsia SR
Iif you needed to find out if 8 subetanoe condained
profein you'd use Hhe biuret fest. ap——" Pasiio reuil
1) Firet, add a few drope of eodium hydrosdde pbbdlen [0 &V,
eohution to make the eolution glkaline. sadium hydrazide = The colours are quite =
and = pake so poull meed to
2) Then add eome popper(ll] sulfate solution coppar(il] nulfeby = ook camiily, -
liﬂhm]hwﬁj. V sl b e IR RN RN R ERTRILS
* I there's no profein, the solution will etay blus. + coleur
ilq, mabolion sl ) Frlus Tm .

* W protein i preeent, the solution will fum purple. P b pa probedn



SB1f Testing Foods 2 Questions

What do the following test results show about
substances found in a biscuit?

a) Biuret tests: turned purple.
b) Benedict’s test : stayed bright blue.
c) lodine solution test: turned blue/black.

d) Ethanol emulsion test: cloudy emulsion at
top of sample.



SB1f Testing Foods 3

Food not only provides us with the nutrients we need but also contains
energy that we can transfer to other processes that keep us alive. Foods
that contain large amounts of sugars or fats are particularly good sources
of energy. We can measure the amount of energy in a food by burning it in
a calorimeter,

o — thermmometer

—clamp

calorimeter

water

- W burning food



SB1f Testing Foods Questions 3

 Explain how the calorimeter is used to
measure the amount of energy in a piece of
food.

e Describe how you would use the calorimeter
to compare the amount of energy in two
different foods. Identify any sources of error
that could make the results less accurate.

e Compare what happens when food is burnt in
a calorimeter with respiration of food
molecules in a cell.



SB2e The Brain

Embryonic stem cells in a human embryo divide to produce more and more stem cells.
Once an embryo is 3 weeks old the stem cells in the brain area start to differentiate to
produce neurons ( nerve cells), which make up most of the brain. An adult brain has
about 86 billion neurons, which interconnect with one another and other parts of the
body to process information and control the body.

The Brain is Responsible for Complex Behaviours

The brain i made up of hilllons of interconnected neurones. M popdrols snd poordinates everything you do.
We know that different reglone of the braln carry out different funotione:

@ Cerebrum — Thie Ie the outer wrinkly b, We reeponeible for
thinge like ooneolouenees, Intelllgenoe, memory and language.

@ Hypothalamus — Involved In malrdaining body temperature at the normal
|lewel . Aleo produces hormones that control the pHultary gland.

@ Phultary — A gland that produces mamy important hormones,
guoh as eome of thoee Involved In the menstrual oyole

Medulla — Condrole unooneoloue aothifies (thinge you don't
have to think about dolng) ke breathing and your heart rate.

@ Cerebellum — Reeponelble for musole ooordination.




SB2e The Brain Questions

Draw a table to summarise the structures and
functions of the major parts of the brain.

Suggest why a professional pianist might have a
cerebellum that is larger than usual.

Suggest why the medulla is sometimes referred to as
the automatic pilot of the brain.

Give a function of the hypothalamus.
Describe how most of the cells in the brain develop.



SB2f Brain and Spinal Cord Problems

There are many thinge that can go wrong with the braln or other parte of the nervous system, e.g. injurles
to the brain or spinal oord, tumows, disesces, eto. Theee oan be diffioult fo freat suoceesfully:

* We hard to repalr damage fo the nervous eyetem — neuronee In the CNB don't readily repalr
themeelves and se of yet colentiete haven't developed a way fo repair nervous fizeue In the CNE.

* If a problem ocooure In & part of the nervous system that's pot easy to sooees # oan be hard
to treat, e.g. #'e not poselble fo surgheally remove turmoure growing In oertain parte of the bealn.

*  Treatment for probleme in the nervous eyetern may lead fo permanent damage. e.g. surgery
fo remove a brain fumour may leave eurrounding parte of the brain permanently damaged.

Scanning allows scientists to look deeper into the brain than surgery does. It also
allows the study of a healthy individual without the risk of damaging the brain.

A CT scan shows the shapes of structures in the brain.

A PET scan shows brain activity.

Spinal Cord Damage

Damage to the spinal cord reduces the flow of information between the brain
and parts of the body.

Brain Tumours

Cancer cell soften divide rapidly to form a tumour. A brain tumour may squash
parts of the brain and stop them working.



SB2f Brain and Spinal Cord Problems Questions

e State two advantages of CT scanning to
investigate brain functions compared with
using electrodes during brain surgery.

e Karen’s spinal cord was cut in an accident.
Explain why the damage means that she will
never regain full movement or feeling.



SB2h The Eye

Image formation
* Light converges on the retina

e  Constricted pupil — small to reduce light entering
e Dilated pupil — larger to allow more light to enter

e Path of rays is changed by the eye by refraction (carried out by cornea and lens)

e Ciliary muscles change the shape of the lens to keep image focussed on retina if the distance alters.
— Contracted ciliary muscles = loose ligament = lens more rounded = focus on nearby objects
— Relaxed ciliary muscles = taut ligaments = lens flattened = focus on distant objects

* No limit to how far away you can focus — far point is at infinity
* You near point is approx. 25cms — nearer and image is blurred.

Eye structure diagram

Suspensory ligament
Ciliary muscle G Sl Sclera

Iris
Retina

Conjunctiva — |/ Fovea

Accommodation/ Focussing

Ty

Ligaments tight—lens Ligaments relaxed—lens
flattened more rounded

© -

Rays from a distant  Rays from a nearby
object are focused object are focused
on the retina by on the retina by

a flattened lens a more rounded lens




SB2h The Eye Questions

1. What are the main structures of
the eye?

2. What controls the amount of light
entering the eye?

. Which medical techniques use harmful, ionising
radiation?

. What distance is your far point when focussing?

. Why does an image get blurred when it is nearer that
23cm to your eye?

. What is the job of the ciliary muscle



SB2h The Eye — Eye Problems

Keywords

e Short Sight— cannot focus on distant objects as light rays focus on a point in front of the retina
* Long Sight — cannot focus on near objects as light rays focussed to a point behind the retina

* Diverging Lenses — spreads out light rays
e Converging Lenses — brings light rays together

Short and long sightedness

* Near objects = lens is shorter and fatter
* Distant object = lens is thinner

Short sighted
* Eyeball too long or cornea curved too sharply

e Rays focussing in front of retina
* Distant objects are blurred

Long sighted

e Eyeball too short or lens not thick /curved
enough.

e Tautciliary muscles still cannot bend the light
enough

* Near objects are blurred

Correcting vision

Short sight corrected by glasses with diverging
lenses

— Bends light apart to focus correctly on
retina

Long sight corrected by glasses with converging
lenses

— Refracts the light more to meet on the
retina.

Laser Correction

Uses a laser beam to reshape the front of the
cornea

Lasers make precise incisions without
damaging surrounding areas

Changes the way light is refracted by the

_cornea




SB2h The Eye — Eye Problems Questions

A persoh who is long sighted struggles to focus what
objects?

What lens shape is needed to correct short sightedness?
What lens shape is needed to correct long sightedness?

State methods other than glasses that can be used to
correct vision problems

How can you permanently correct a person's vision?
Explain how it works.



SB3a Sexual and Asexual Reproduction

* Aeexusl reproduction can produce [ofs

of offepring very quickly. * Createe genstic varation within the population.
* For sxample, bacteria, suoh a5 £. oo, +  Thie meane that if the environmental conditions
E pan divide every half an hour. _ | e likedy that £ome indvidusls
'i * Only cne parent ke needed — fhis meane will have characterietion that enable them fo
organieme oan reproduce whenever Ve,
E pondifions are favourable without having *  Over fime thie leads to evolufion
to walt for & mate. ae epeoies beoome belfer adapled
* For example, aphide produce seexuslly during tu their eavirsnmont.
eummer when there Iz plenty of food.

*  Sesual reproduction takes more fime
and gnergy than asesual reproduction,
*  There's no genetic varistion between offepring. &0 organieme produce fewer offspring

* 8o, if the ervironment changes and conditione in fheir lifefime.

become und ble, the whole populati * [For example, organiems need to find and
oan hgaauﬁa:ﬁm e the 2 RoaLmEan attrant matee, whioh takes fime and energy.

E.g. male bowerbirde build their females an
For example, Black Sigatoks ie a dieeaes . truscd B
that affecte banana plante, which reprodune Lo re ard then denge for Hhem.

aeeceually. 8o, f there'e an outbreak of the *  Two parents are nesded for esxusl
dicease, i'e likely thet all banana plante in the reproduction. Thie oan be a problem

DISADVANTAGER
L J

population will be affecied ae there are none indhdduale are isolated.
that are resistant to ik, . *  For example, polar beare often lve slone,

g0 male polar beare may have to walk up to
100 milee 4o find 8 mate.




SB3a Sexual and Asexual Reproduction Questions

e Strawberry plants can reproduce asexually.
Discuss the advantages and disadvantages of
this form of reproduction.

e Why does asexual reproduction produce
offspring that are genetically identical?

e State with a reason, whether humans
reproduce sexually or asexually.



SB3d PROTEIN SYNTHESIS

Protein synthesis takes place in two stages — transcription and
translation...

Transcription:
* Transcription takes place inside the nucleus

e The DNA is first unzipped by breaking the weak hydrogen bonds
between the bases in the double helix — this separates the two
strands of DNA

e One of the DNA strands then acts as a template...:

— RNA bases that are complementary (i.e. that match) to the bases on the
DNA strand link together

— This forms a strand of messenger RNA (mRNA) that is complementary to
the DNA template strand - see diagram below

e RNA vs DNA:
— RNA only has one strand (not two like DNA has)

— RNA has a base called uracil (U) instead of thymine (T)...=>
* in RNA: adenine (A) bases pair with uracil (U) bases
* in DNA: adenine (A) bases pair with thymine (T) bases

* Inthe diagram an adenine (A) base on the strand of DNA is matched by a
complementary uracil (U) base on the mRNA strand

e athymine (T) base on the strand of DNA is matched by a complementary
adenine (A) base on the mRNA strand




SB3d Questions on Protein Synthesis

Name the two processes in protein
manufacture

Where does transcription occur?

What bonds break when the DNA breaks
apart?

What do we call the strand that is made that
joins to the single strand of DNA?

What is the difference in coding in the mRNA?



SB3d DNA DISCOVERY

In the 1950s,Rosalind Franklin was investigating the structure
of DNA. She directed beams of x-rays at purified DNA and used
photos to record how the DNA molecules scattered the x-rays

At the same time, Watson and Crick were trying to build a 3D
molecular model of DNA, using data obtained by other
scientists. The detailed x-ray images from Franklin gave
Watson and Crick the clues they needed to come up with their
double helix model

Watson and Crick published their findings and Franklin was
barely mentioned

Eventually, though, it became clear that all 3 scientists (i.e not
just Watson and Crick) were key to the discovery of the
structure of DNA and they were all (except for Franklin, who
died beforehand) awarded Nobel Prizes




SB3d Questions — DNA Discovery

* In which decade was the structure of DNA
discovered?

e Who discovered DNA structure and what
particle was used?

 What were Watson and Crick using to build a
3D model of DNA?

 Who published their findings first?
* Who got awarded a Nobel prize?



SB3e Genetic Variants and Phenotypes
Mutations

A change in the bases of a gene creates a genetic variant or mutation. It can
be caused when DMA is not copied properly in cell division. Environmental
factors can also cause mutations. Some mutations change an organism’s
phenotype (observable characteristics).

Mutations are the reason that genes exist in different forms, called alleles.
One gene can have many alleles, caused by different mutations. Your
characteristics are shaped by the alleles you inherit.

Moet genetio variants have very litlle or no effect on the protein the gene codes for. Bome
will change # fo guch a emall extent that ite function e unaffectad.

Thie means that most mutatione have no effect on an organiem's phenotype.

Bome variante have a small influence on the organiem's phenotype —
they alter the indhidual's characterietice but only elightly. For ecample:

Some characterietics, 8.g. eye oolour, are controlled by more
than one gene. A mutation in one of the genee may ohange
the eye oolour & bit, but the differenoe might not be hugs.




SB3e Genetic Variants and Phenotypes

Questions

 Describe what is meant by the term
phenotype.

e How likely is it that a variant will have a really
big effect on an organisms phenotype?

 Explain how a mutation leads to the formation
of a genetic variant.



SB3f Mendel

Mendel Helped Us Understand Genefics

Gregor Mendel wae a monk who wae alive in the 1800e. On hie garden plot, he noted how oharaoterefios in
plante were paceed on from one generation to the next. The resulte of hie rezearch were publiched in 1868
arul eventuslly became the foundation of modeen genefios. He oarded out oroeees for height in pea plante:

1) Mendel oroeeed a tall pea plant with a dwarf pea plant. All the offepring were 1all.
2) 8o, Mendel fook two of the fall plants from the firet sed of offepring and orossed fhem.
This fime, 75% of the offepring were iall but 25% were dwarf planfe.

3) Thie ie explained nicely by a genefio disgram:

=

d4) Mendel had ehown that the height characterietio in pea plante wee determined by esparate

“Inherited faptors" paeeed on from each parent. The ratios of fall and dwarf plands in the offepring
ehowed that the factor for fall plante, T, wae dominant over the factor for dwarf plante, 1.

We now know fhat the “inherited factore” are of oourse genes. But back then nobody knew anything

about DNA. 1t waen't undll a long time after Mendel’s death that other eoientiete linked hie inherited faotors
with genee and chromoeomes — and realiced the signifioance of hie work.




SB3f Mendel Questions

e Suggest why Mendel put his pollinated flowers
in bags.

 What do we call Mendel’s factors today?

* Describe how the work of Mendel contributed
to our understanding of genetics.



SB3i Multiple and Missing Alleles

blood type A blood type B

blood type AB blood type O

A People with different blood types
hawve different markers an their red
blood cells.

If a person loses a lot of blood, such as in an accident or operation, they
must be given more blood to help them survive. The blood they are given
must be of the right type otherwise the red blood cells in it will clump
together, which can kill.

One way of classifying different types of bloed is the ABO blood group
system. In this system, everyone's blood is in one of four groups: A, B, AB and
0. Which blood group you have is determined by whether you have certain
‘marker molecules’ on the outside of your red blood cells. There are three
main types of these markers, which we refer toas A, B and Q.

::;-3 1 Use diagram A to identify the marker molecules on the red blood
cells of people with each of the four ABO blood groups.

The gene that is responsible for the markers in the ABO system has three
alleles, written as I*, I and |°. Everyone has two copies of the gene, so may be
homozygous for any of the three alleles or heterozygous for any two of the
three alleles. I° is recessive to both |* and I®. However, a person with genotype
I*I® shows the effect of both alleles and has the blood group AB. When both
alleles for a gene affect the phenotype, we say they are codominant.

:&} 2 Explain why ABO blood groups show codominance.

3  Write down the possible genotypes of the following bleod groups.
S aAB b O ¢ A d B



SB3i Multiple and Missing Alleles with questions

Sex-linked genetic disorders

Chromosomes in diploid cells come in pairs. In most pairs, the chromosomes
have the same genes. However, the human ¥ sex chromosome is missing some
of the genes found on the X chromosome. This means a man (XY) will have

only one allele for some genes on the X chromosome (because those genes
are missing on the Y chromosome). If the allele for one of these X chromosome
genes causes a genetic disorder, then a man will develop that disorder.

If a woman (XX) inherits the disorder’ allele, she may have a healthy’ allele on
her other X chromosome. If the ‘disorder’ allele is recessive, she will not get the
disorder. If she inherits two recessive disorder’ alleles, she will develop the
disorder. However, the probability of a woman getting the disorder is much
less than that of a man developing it. Disorders that show a different pattemn
of inheritance in men and women are called sex-linked genetic disorders.

A

Using a Punnett square, explain why a mother with blood group A and a father with
blood group B could have a child with any of the four blood groups.

Explain how ABO blood group alleles illustrate dominance, recessiveness and

codominance.



SB4c Development of Darwin’s Theory

Darwin Came up With The Theory of Evolution by Natural Selection...

1) Charles Darwin wae the guy that came up with the theory of evolufion by natursl selection.
2) Darwin epent & years on a yoyage arourd the world eludying plants and animal.

3) He noticed that there was variation in members of the game species and that thoee
with characterietioe moet guited to the grvironment wers more likely fo purvive.
He sleo noticed that characterietioe oould be paszed on fo offepring.

4) He wrote hie theory of svolution by natural selsofion to gxplain hie obearvations.

... and Wallace Contributed Too

1) Alfred Ruseel Wallape wae a ecientiet working at the game fime as Darwin.
2} He glso oame up with the idea of nafural selsction ard worked with Darwin on H.
3) Wallaoe's obesrvatione provided evidenoe to help support the theory of evolution by natural esleofion.

E.g. he realised that warning colours are used by some epecies (e.g. butterflies) fo defer pradators
from eating them — an example of an advaniageous sdapiation that had svobred by natural eslaotion.

4) But, it wae Darwin's famoue book “On the Origin of Bpeciee’ that made other eoiendists
pay sHendion fo the theory eo Darwin 1& veuslly better remembered than Wallaoe. 'ﬁ"-@

Bl g
Ideas About Evolution have Influenced Modern Biology i i

The theory of evolution by natural selection ie efill relevant foday — we now underetand that all [ife
ohanges fhrough the process of evolution and we have all desoended from a pommon anoeetor.
Thie hae affected lote of different sreas of biology including:

* plassifination — thie is now much more based on evolufionary relationehips

* andibiotio resietanoe — we now understand the importanoe of finiehing a course of andibiofios fo
prevend recietant baotera epreading and we know we need to oonstantly develop new antibiotics
to fight newdy-evolved resietant baoteria (eee previous pags).

* ponesrvafion — we now understand the importanoe of genetio variafion and how H helps pupdalinnu
adapt to changing environmerds. Thie hae led to conssrvation projecie to protect epecies




SB4c Development of Darwin’s Theory with questions

Ca Bat Bird Whale

All vertebrates have the same five-fingered ‘pentadactyl’ limb structure

From fossils, we know that even limbless vertebrates living on Earth
millions of years ago had a pentadactyl limb structure

This suggests that all vertebrates evolved from one common ancestor
hundreds of millions of years ago

 The pentadactyl limb has evolved differently in different vertebrates,
to adapt to different ways of living and moving

e How do we know that vertebrates had the same feature millions of
years ago?

e Why has this feature evolved differently in different vertebrates?



SBA4f Tissue Culture

Tissue culture is the growing of cells or tissues in a liquid
containing nutrients or on a solid medium ( such as nutrient
agar). This is a useful way to grow many identical cells. These
may form a callus( a clump of undifferentiated cells). Sometimes
the cells are then treated to make them differentiate (become
specialised).

Tissue culture is used to produce new plants of very rare species
which are at risk of extinction. It is also used to produce new
individuals of plant species that may be difficult to grow from
seed, such as orchids. The technique is also use to produce
clones of GM plants.



SB4f Tissue Culture questions

Give one example of how tissue culture is used in
medicine.

Explain why all the cells in a plant callus are
genetically identical.

Give one example of how tissue culture is used in
plant breeding.

Describe one advantage of using tissue culture in
plant breeding and one advantage of using tissue
culture in medicine.



SB4h GM and Agrlculture

- L -

l} Plante pan be genetioally rmodified to make them reciefant fo neect peele.

2) There's a baoterdum called Bagilys fhuringlengis (BY) which produces
a toxin (poleon) that kills many of the ingect larvas that are harmiful fo orope.

3) The gene for the Bl foxin le ngerted into orope, ke porn and pofton, which then produce
the toxin in their eleme and |eavee — making them reciztant to the ingsot pesfe.

4) The fosxin ke gpecifi fo inesot peete — H'e harmlees to humans, animale snd oiher inssots.

5) A good thing about Bt orope ie that farmers need o apply less peeticide (beoauee the orope
already have i built indo them). Thie avoide the negafive impacie of peeticide uee

B) There'= a drawback to Bt orope fhough. There's a danger that inesote
might develop resietanoe fo the foxin and no longer be killed by i.

Benefio enginesring oan aleo be ueed Yo pombal certain deficlenoy diseaces. For example:

In eome parle of the world, the population reliee heavily on rice for food. In theee areas,
vitamin A defipienoy oan be a problern, becauee rioe doeen't oontain much of this vitamin,
and other eouroee are coaroe. Benefio enginesring hae allowed eclentizte to fake a gene
that oondrole beta-parotense producfion from carrot plants, and put H indo rioe plande.
Hurmane oan then change the beta-carctene into vitamin A. Problem solved.




SB4h GM and Agriculture Questions

Explain why some insects are a problem in
agriculture.

Suggest how plants were genetically modified
to produce Bt toxin.

Explain how growing GM crops that are insect
resistant could a) benefit the environment or
b) harm the environment.

Give two potential risks of growing genetically
engineered cloths.



SB4i Fertilisers and Biological Control

Fertilisers Are Used to Ensure Crops Have Enough Nulrienis

1)

2)

3)

4)

8
} be lees harmful fo wildife. But indroducing new organiems ocan cause problems
-
&

Plarde need . 8.g. nirogen, | and 3

g0 they can make important compounde like proteine.

if plarde don't get enough of theee elemende, fheir arwd

are affected. Bometimee theee elemente are from the eoll becauss
they've been ueed up by = 1 planded in the same eoil.

Farmerse use ferfilizers to » theee miesing elemente or provide

of them. Thie helps to inorease the by booeting plant growth.
However, ferfilisere oan oause . Expeee ferfilizer oan and
end up In \ and . whioh oan result in the of organleme living in the water.

1) Biologioal condrod e an sHernative to ueing peetivides. H involves ueing other organiems 1o

reduce the numbere of peefe. Thie ie done by enoouraging wild organisms or adding new ones.
2} The helpful organieme oould be predatore (e.g. ladybirde eat aphide),

pargeites (e.g. some flies lay their egge on eluge, sventually killing them),
or dieeaee-oausing (e.g. baoteria that affect caterpillars).

3) Biologioal oondrod pan have a longer-lasting effect than epraying pesficidee, and

— &.g. oane toads were infroduced to Auelralia fo eat beetles, but they're now

._h::r_.

a major pest themeslvee becaues they poieon the native epeciee that aat Hhem. g
d) Biologioal oondrol oan be ooneldered & safer alernafive o peeticides. Thie ie |%
L

because no chemicale sre used. so there's less pollufion. sk fo pecpls eating
the food and no passing of chemicsle slong food ohaine.




SB4i Fertilisers and Biological Control
Questions

 Explain how biological controls can increase
agricultural yields.

* Explain why adding fertiliser affects the yield
of crop plants.

 Explain why more fertiliser must be added to
a field with each new crop.



SB5f Virus Life Cycles

Viruses are not cells. They’re really tiny, about 1/100t" the
size of bacterium. They replicate themselves inside the
infected organism cells. These cells then burst releasing

the viruses.

Virus attaches to cell and
injects genetic matarial.

e

Cocasionally, the viral genstic

Ceall and viral ganetic
material separates from the

miaterial may reproduce

bacterial viral genetic bacterial chromosome, many times,
chromosome /\IL\ -~ malerial causing a lytic cycle. £
i W ' \iral genetic _ & {_.:H:' s
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SB5f Virus Life Cycles

e What s a virus?

e Explain why viruses cannot replicate outside a
living cell.

e Compare the lytic and lysogenic pathways in a
viruses life cycle.



Plants can protect themselves by producing
chemicals. Some of these can be used by
humans to prevent disease or relieve
symptomes.

SB3g Plant Defences
Ay
A Curved Neck

1. Some leaves contain poisonous
chemicals to stop pests eating them e.g.
lupins

2. Some plants produce chemicals to kill
pathogens e.g. some potatoes are
resistant to potato blight (fungus)

Humans exploit this by...

a. Digoxin from foxgloves can be used to
treat heart disorders.

b. Quinine from cinchona trees can be
used to treat malaria.

c. Aspirin from willow tree bark is used as
pain and fever relief.

Pasteur’s Test of
Spontaneous Generation

is Removed

Broth is Boiled
Broth Remains Free

of Microorganisms

Pasteur showed that microorganisms
were responsible for some foods going
off and for some diseases. By using the
swan necked flask, microbes were
unable to get into the broth so it did
not spoil.

Microorganisms
Grow in Broth

Plants attacked by pathogens can disrupt
the human food supply. Lack of food can
cause economic loss for farmers and lack
of food e.g. Potato blight was responsible
for the famine in Ireland that led to
1million deaths.




SB5g Plant Defences Questions

Describe Louis Pasteur's work in aseptic techniques.
What do plants do to protect themselves?
Name three plant poisons we use as drugs.
What is a pathogen?

What effect does plant attack by pests have on the

human food supply?



SB5h Plant Diseases

Diseases Can be Detecied in the Field and in the Lab

1) Inthe field, plant diceases are usually detected by oheervations. S Plant dimeases may ko be

Boientiete can recognise the symplome of different plant dicesses. = idenbified by towch (eg a soft or

right mean that the plant hae fobaooo mossio disesse

squasry feeling ray indicate rat) -
or by sl (=g, some bactenal -
diseases haer 2 particulss smelll, -

PR R tilg yyadanns i

Drowthe might indioste orown gall disesse or motiling of leavee

._.||||||

Bometimes 8 mioroeoops ks needed o uhn-ar'urn_ﬂ_ngl_qdﬂj'_u_a_ﬁ a.i'-_. h_ﬂELrliiy_ﬂ:n h-nrlwaan
differend fypee of fungi that look eimilar o the naked eye.

2] Pathogene can also be idenfified in the lab. The ELISA test and the Polymerase Chaln Reaction (PCR)
are two methods that are commaonly ueed:

Anfigens are unigue molecules on the eurface of celle. They oan be

defecied using anfibodies — profeine that bind fo a specifio antigen.

Antigens from a pathogen will be pregent in a plant infected with that pathoger.

In an ELISA feet, andibodies for the pathogens' anfigens are ueed. These anfibodiee have
enzymes alached fo them, which oan react with 8 subeirste oausing a polour change.
The antibodies are added o the eample being tested, and are then wached off — but, i the

anfibodies bind to antigene they will ramain in the sample. H there's 8 oolour ohange when
the subeirate ie added, H demoneirates that the antigen (and eo the pathogen) Is presend.

You can cee if the DNA of the pathogen ie preeent in gour plant sample.

Parle of the DNA etrand pormplementany | #o that of the pathogen are ueed as

primere (a sorf of femplate]. Any DNA that matohes Is popled over and over again. If the
pathogen ie present, lofe of e DNA will be made and thie will ehow up on images of the DNA.




5)

SB5h Plant Diseases with questions

Regulating moverment of plant material — this makee eure that infected plants don't come indo pontact
with healthy plante, e.g. plant nureeries are nof allowed fo eell plande which heve orown gall dieeaee.

Destroying infected plands — thie etops them being sourpes of infection.

Crop _rofation — many pathogene are gpeoific to a partioular plant. Changing the
iype of plants that are grown stope the pathogene beooming eefablished In an area.

Chemioal pontrol — for example, fungioidee oan be used o kill fungal pathogens or

used ae a preventative method by posting the bulbe or eeeds before they're planted.

Biologioal pontrol — e.g. orown gall diesses can be prevented by dipping roofe of plande into a guspension

of a eimilar baoteriurm before they are planded in infecied eolle. Thie baoferia doeen't Infect the plante —
inetead, # produces an andibiodio that prevents Agrobacferivm fumefaciens from reproducing.

e Suggest why crop plants that have diseases may

give a reduced yield.

Describe 3 ways in which plant diseases may be
identified.

Give 2 physical methods that plants use to
defend themselves against pathogens.



SB5| Monoclonal Antibodies

Uses of Monoclonal Antibodies

Pregnancy Testing

Used to detect the hormone hGC.

This hormone is found in the urine of pregnant women.

If hGC is in the urine it binds to the monoclonal antibodies on the test stick and
changes colour.

Diagnosis and treatment of cancer and blood clots,
Monoclonal antibodies can be made slightly radioactive.
They can bind to antigens on the surface of cancer cells or platelets in blood clots.

Radioactive monoclonal antibodies are injected into the patient and they are
scanned to show where the radioactive monoclonal antibodies have stuck.

Some chemotherapy drugs can be bound to the monoclonal antibody.

When these are injected into the body the monoclonal antibody sticks to the
tumour and the drug affects only the cells that it is bound to.

Less drugs are needed as their action is targeted.
Less side effects are noticed.
Less drug is wasted so it is cheaper.




SB5| Monoclonal Antibodies Questions

1. How are monoclonal antibodies formed?
Draw a diagram

2. State three uses of monoclonal antibodies.

3. Describe how a pregnancy test works



SB6e Plant Adaptations

Leaves are Adapted for Efficient Gas Exchange |

When plande photosyrndhesice they uee up CO, r&E"i" when the plant is photosynthesising i uses
|
|

from produns oxygsen )

8 w&&ﬁapﬂlﬁhm::ndphﬂn reepire |hﬂ.:flw up lote of L0, so there's hardly any ingide the

up oxygen and produpe CO, s & waste pmd!:'i' _ leaf. This makee more CO, move into the leaf by
E ]

ﬂnllmanlnfgn{wmfumdﬁnm ,!_. M{mﬂnlmﬂmmmhﬂm

plante, and thie movement happens by diffusion.= to an area of lower concentration).

Leaves are gpeoialiged fo maximice the diffueion of O, and CO.;
1) Leavee are brogd, eo there's a large surfaoe areg for diffusion.
2] They're aleo thin, which means gaeee only have fo travel a ehort diefanoe

3] There are sir epanes inelde the lesf.
Thie lete gaees like CO, and O,
rmove saelly bebween oelle.

I¥ alen inoreases the surfaoe ares

s " | m—qﬁﬂﬂl | [ | |

for gae exchange.
4) The lower eurface is HI of liHtle holes
palled sfomats 77 They're

there to let gaces Ilm{:l] and 0,
diffuee in and out. They nhu allow

= water fo esoape — which ks known
Choegen (01 and water wapour Carban dicwide [T | plratior
WHLO) diffuse out of the leaf Aifimes it the leaf, i




SB6e Plant Adaptations with questions

-

Bo plante have adapistions fo help reduce water lose from thelr leaves:

1} Leaves usually have a waxy outicle oovering the upper epidermis.~™

Thie helpe make the upper eurface of the leaf waterproof.
2] Moet elomata are found on the lower eurface of a leaf
where H'e darker and oooler. Thie E elow down e
diffusion of water ot of the leaf. "o _,_",f"_:"... #3- _-{:-:-" ;
3) The bigger the etomata and the more etormata a leaf hae, Airsoace " Stoma
the more waier the plant will loee. Plante in hol climafes really meed fo conesrve water, eo they have
fewer and gmaller etomata on the undereide of the leaf and po sfomata on the upper epidermis.

e Give 3 ways that leaves are specialised to maximise the
diffusion of oxygen and carbon dioxide.

e How are plant roots adapted to be able to absorb lots of
water and mineral ions from the soil?

e Mamzanita bushes live in deserts. They have small leaves
that have a very thick cuticle. Explain the functions of
these features of the plant.



SB6f Plant Hormones

Tropisms

Responding to a stimulus by growing towards or away from it is called a tropism A tropism caused by light is called a
phototropism. A tropism caused by gravity is called a gravitropism.

A tropism away from a stimulus is a negative tropism and tropism towards a stimulus is a positive tropism.

Auxins and positive phototropism in shoots

Plant shoots grow towards sunlight — ‘positive phototropism’ because they need sunlight for photosynthesis. This
positive phototropism in shoots is caused by plant hormones called auxins.

Auxins are produced in the tips of shoots, where they cause elongation of cells. If a shoot is grown with light coming
from only one direction, auxins move to the shaded side of the shoot. The presence of auxins makes the cells on the
shaded side elongate more and cause the shoot to grow upwards towards the light. Auxins are only present at the tips
of shoots and if the tips are cut then auxins are removed and shoots will not grow towards the light source.

Auxins and positive gravitropism in roots

Root tips grow downwards in the direction of gravity — ‘positive gravitropism’ because it helps them anchor the plant in
place and reach moisture underground (important because water is needed for photosynthesis). Positive gravitropism in
roots is also caused by auxins. In root tips, auxins have the opposite effect to that in shoots (i.e. they inhibit cell
elongation instead of promoting it. Auxins accumulate on the bottom side of root tips and stop these cells elongating
which causes the root to bend downwards in the direction gravity is acting.

Gibberellins stimulate growth of seeds

When a seed germinates, roots and a shoot start to grow. Some seeds need periods of darkness or cold before they will
germinate and once this period is completed, the seed releases plant hormones called gibberellins.

Gibberellins cause starch stored in a seed to be turned into sugars that the seed uses as energy to grow. Gibberellins
also stimulate flower and fruit production in some plant species.



SB6f Plant Hormones Questions

Define the word tropism.

What are the tropisms caused by light and by
gravity?

What is the difference between a negative and
nositive tropism?

Describe the action of auxins in shoots.

How is the action of auxins in roots different from
in shoots?

What does gibberellin do?




SB6g Uses of Plant Hormones

USES OF PLANT HORMONES

Selective weedkillers: In the Vietnam War, a weedkiller containing artificial auxins called Agent Orange
was used to destroy the jungle so that the Americans could see enemy movements

Artificial auxin is still used as a selective weedkiller because it only makes plants with broad leaves (e.g
daisies) grow out of control and die - plants with narrow leaves (e.g. wheat and grass) are unaffected hence
farmers can kill all the weeds in a field without affecting their crop.

Rooting powder: Artificial auxins are also used in rooting powders. Dipping plant cuttings (parts of plants) in
rooting powder gives a much faster root growth compared to growing plants from seed

Seedless fruit: Some seedless fruits are produced using plant hormones. Other plants, like some varieties of
grape, are naturally seedless but have small fruits so the fruits are sprayed with gibberellins to increase their
size.

Fruit ripening: Plant hormones naturally control the ripening of fruits so farmers can use plant hormones to
control when and how ripening occurs. Plant hormones are sprayed onto Fruit trees to stop the fruit falling
off. This stops fruits falling and becoming damaged and also allows the fruit to grow bigger. Plant hormones
sprayed onto Fruit trees also speed up ripening so that all the fruit ripens together and can be picked off the
trees all in one go. Plant hormones are sprayed onto unripe fruit to make them ripe.



SB6g Uses of Plant Hormones
Questions.

e Describe three uses of plant hormones.

e Cuttings can develop roots without rooting
powder. What is the advantage of using
rooting powder?

* Explain how the use of selective weedkiller
allows weeds on a playing field to be killed off
without affecting the grass.



SB7g Thermoregulation

The control of body temperature is called thermoregulation. Body temperature must be maintained at 37°C
because enzymes that help many chemical reactions to occur work best at this temperature. At too high

temperatures, enzymes become denatured (lose their shape and stop working)

A small part of the brain called the hypothalamus constantly monitors body temperature. It receives
information from nerve endings in the dermis of the skin about the temperature outside the body and it

receives information about the temperature inside the body from the blood.

If the body temperature goes below 37°C the body will use the following mechanisms to raise temperature:

1. Shivering: The hypothalamus causes muscles to shiver - shivering releases heat which warms you up

2. Hairs stand on end: The hypothalamus causes erector muscles in the dermis to contract and the body

hairs stand upright. This traps more air next to the skin, providing insulation

3. Vasoconstriction: Hypothalamus causes blood vessels to narrow (‘vasoconstriction’) so blood flow to

the surface of the skin is reduced and therefore less heat is lost.

If the body temperature goes above 37°C the body will use the following mechanisms to raise temperature:

1. Sweating: The hypothalamus causes sweating. As sweat evaporates it transfers heat energy from the

skin to the surroundings and the skin cools down

2. Hairs lie flat: The hypothalamus causes erector muscles in the dermis to
relax sot hey lie flat and no heat is trapped between hairs which cools us
down

3. Vasodilation: Hypothalamus causes blood vessels to widen

(‘vasodilation’) and blood flow to the surface of the skin is increased so more
heat is lost.

Thermoregulation is an example of negative feedback which means that as a

Hot

Cold

Vasodilation

Arterioles dilate (enlarge) so
more blood enters skin
capillaries and heat is lost.

Sweating

Sudorific glands secrete
sweat which removes heat
when water changes state.

Pilorelaxation
This means the hairs flatten.

Stretching Out
By opening up, the body was
a larger surface area.

Vasoconstriction
Arterioles get smaller to
reduce blood going to skin:
keeping core warm.

Shivering

Rapid contraction and
relaxing of skeletal muscles.
Heat produced by respiration |

Piloerection
Hairs on skin stand up.

Curling Up
Making yourself smaller so
smaller surface area.

© science aid.co.uk/biclogy

change to the body happens in one direction, mechanisms in the body work to make it change in the
opposite direction. e.g if we get too hot, mechanisms in the body help us to cool down.



SB7g Thermoregulation Questions

What is thermoregulation?

Why is it important that body temperature remains at
37°C?

What is the name of the part of the brain that
maintains body temperature?

Name two ways that the body can increase its
temperature?

Name two ways that the body can decrease its
temperature?

How does sweating bring the body temperature down?
What is vasoconstriction and vasodilation?
What is negative feedback?



SB7h&i Osmoregulation & the Kidneys

Cell metabolism leads to
a build up of waste

URINARY SYSTEM

products such as UREA Snven g Min Artry
and CO,. These need to oed ith Wastes
be removed. )

Right Kidney Left Kidney
Urea is produced from Ureter -
the breakdown of excess Urine .
AMINO ACIDS and is Blackder Bladdor s Ful
removed by the Ve Nﬁ
KIDNEYS. Kesp Bladdar

Closed W Nerve that Tells
Urethra Bladder to Open

Treatments for kidney failure

1. Dialysis —a machine that removes waste products from the blood. They are expensive
and dialysis takes a long time.

2. Kidney Transplant — Requires a donor with similar antigens to the recipient or the
transplanted kidney will be rejected. Even with a good match, lifelong medication is
required to prevent rejection.




SB7h&i Osmoregulation & the Kidneys questions

. Name three waste products of cell
metabolism.

2. What is urea formed from??

3. What are the main organs in the urinary

system?
. State the three treatments for kidney
disease.

. State two disadvantages of dialysis.



SB7h&i Osmoregulation
& the Kidneys 2

Eowman 5
capsule

M

_ Collecting
duct

Convoluted
tubules

' ' e Loop of Henle

{4

Blood caplllanes

Anything left in the nephron after the
collecting duct is now urine which passes
to the bladder for excretion.

Glomerulus — Network of capillaries
into which blood from the renal artery
flows. High pressure causes small
molecules such as water, salt, urea and
glucose to be filtered out —
ULTRAFILTRATION.

Bowmans Capsule — Collects the water,
urea, salt and glucose as the pass from
the blood into the nephron.

Loop of Henle — Water is reabsorbed
here — OSMOREGULATION.




SB7h&i Osmoregulation
& the Kidneys 2 Questions

What are the main parts of the nephron?

Where do the following processes take
place? filtration, selective reabsorption of
glucose, reabsorption of water.

What does the term ultrafiltration mean?
What does the term osmoregulation mean?



SB7h&i Osmoregulation & the Kidneys 3

Water content of

‘Water content of ‘
/ the blood LOW \ / the blood HIGH
Too much salt
or sweating

Too much water drunk

Water concentration in S \/

produces Water content

the bIOOd iS regulated More ADH of the blood normal

reabsorbed by kidney S A=/  reabsorbed by kidney

by A D H p ro d u C e d by Higt\l volume of water 4§ _\ ” Low volume of water
the Pituitary Gland. \ )

Urine outpu

LOW HIGH

ADH production is controlled by NEGATIVE FEEDBACK.

Negative feedback is where a change in a factor leads to the
opposite change happening to keep conditions constant.

When water level is too high, the body detects this and reverses
the change by secreting less ADH.




> W N

SB7h&i Osmoregulation & the Kidneys 3
guestions

nich hormone regulates water content?
nere is it produced and released?
nat is meant by negative feedback?

S ===

nat effect will an increase in this hormone
have on water content of the blood?



SB8b Factors affecting diffusion.

* The rate of diffusion can be affected by concentration, surface area, distance and
temperature.

Surface area

Small particles can pass through membranes in organisms. If the surface area
of @ membrane is increased, there is more space through which particles can
pass. This means that more particles cross from one place to another in a certain
time, and so the overall rate of diffusion increases (but the rate at which
particles pass through each unit area of the surface membrane is unchanged).

rate of diffusion o< surface area

Distance

The further particles have to diffuse, the slower the rate of diffusion. So
increasing the thickness of a membrane decreases the rate of diffusion. This is an
inversely proportional relationship. As one variable doubles, the other halves.

1
thickness of membrane

rate of diffusion o<



SB8b Factors affecting diffusion with questions

A concentration is the amount of a substance in a certain volume. & common

unit is g/em? or g cm™, where the small minus sign shows that g is divided by
crm®, Another commaon unit is gdm™ {1 dm = 1 litre = 1000cm).

You can calculate the concentration of a solution in g dm™ using this equation:

. mass of solute in
concentration - . & 3
valume of solution in dm

Fick's law shows the relationship between the variables that affect diffusion:

SR (0. M. || rface area = concentration difference
thickness of membrane

v How do surface area and concentration affect the rate of diffusion?

+ What is the relationship between the rate of diffusion and diffusion distance?
v What is Ficks law?



SB9b Energy Transfers

Energy Transfers in Food Chains

Energy is stored inside each living organism as ‘biomass’ (the total mass of an
organism)

The energy stored in biomass is transferred to the next organism in the food chain
when it’s eaten. However, some of the energy is lost.

e.g. of the 8,450/ in plants, 780J is passed on to rabbits when they eat the plants. The
remaining 7,670J is lost.

So at each trophic level of a food chain, there is less and less energy to provide energy
for another level and this limits the length of a food chain

 Thereis less and less energy in the biomass at each trophic level is represented as
a ‘pyramid of biomass’...i.e:
— Lots of energy in the biomass at the producer stage shown as a wide base
— Little energy in the biomass at the secondary consumer level shown as a narrow top

 Energy in biomass can be lost between trophic levels as a result of:
— Respiration
— Excretion
— Regulation of body temperature (energy is lost as heat) theush 12 g/m’
— Movement/exercise
— Not all of the organism being eaten




SB9b Energy Transfers Questions

|dentify the energy transfers to and from a
herbivore.

State how energy is transferred to a plant.
Why is a pyramid of biomass a pyramid?

Give 4 reasons why energy is lost at each
level.



SB9e Assessing Pollution

e Pollution levels can be measured directly. The
presence or absence of certain living organisms can
also act as an indicator of the amount of pollution.
These are known as indicator species.

Air pollution

The most common source of air pollution is the combustion of fossil fuels. This
usually happens in vehicle engines and power stations. Sulfur dioxide is released if
the fuel contains sulfur compounds. This gas contributes to acid rain. Lichens can be
used as air pollution indicators, especially of the concentration of sulfur dioxide in the
atmosphere.

Lichens are plants that grow in exposed places
such as rocks or tree bark. They need to be
very good at absorbing water and nutrients to
grow there. Rainwater contains just enough
nutrients to keep them alive. Air pollutants
dissolved in rainwater, especially sulfur dioxide,
can damage lichens and prevent them from
growing. This makes lichens natural indicators
of air pollution.

Factornes can cause air pollution

—



SB9e Assessing Pollution Questions

wWwater pollution

wWater pollution is caused by the discharge of
harmful substances into rivers, lakes and seas.
Many aguatic invertebrate animals cannot
survive in polluted water, so their presaence or
absence indicates the extent to which a body of
water is polluted.

Explain what is meant by an indicator species for
pollution.

Why can certain lichen species be used as
indicators of nitrogen oxide pollution?

Explain how black spot fungus on roses can be used
as an indicator for air pollution.



SB9i Food Security

Global Food Security — ensuring there is enough food for
everyone in a world with an increasing population.

Integrated Pest Management — Reducing the number of pest
species using a coordinated treatment of different pest control
methods.

Conventional Plant Breeding — Producing new plants by using
the natural technique of cross breeding two plants.

How can we ensure we meet the needs of a growing population?

1. Use new varieties of crops produced by conventional plant breeding.
2. Use an Integrated Pest Management System

3. Use Crop Rotation to avoid the build up of diseases

4. Use GM techniques to engineer plants with desired characteristics

Biofuels are renewable Requires large amount of land

Biofuels are carbon neutral (the Carbon This reduces the amount of land that
Dioxide they take in during their growth is be used for growing crops
equal to that they release when burned)



SB9i Food Security

What is meant by a 'global food security
crisis'?

Describe what an integrated pest
management system is.

If a plant is produced by conventional
methods, describe what his means.

State two advantages and two
disadvantages of the use of biofuels over
fossil fuels.



SB9m Rates of Decomposition

Waste products and dead organisms are broken down by decomposers. The
main types of decomposers are microorganisms, such as bacteria and fungi.

The rate of decomposition is affected by the following environmental factors:

1) Oxygen Availability
* Many decomposers need oxygen for aerobic respiration so the
rate of decomposition increases where there is plenty of oxygen available.

* When there are low oxygen levels, the rate of decomposition is slower.
Some decomposers can respire anaerobically (without oxygen -
but this transfers less energy, so these decomposers work more slowly.

2) Temperature

Most decomposers work best in warm conditions — the rate of decomposition is highest at around
50 °C. This is because decomposers contain enzumes, which digest the dead/waste material.

The rate of enzyme-controlled reactions varies with temperature — at lower temperatures the rate of
reaction is glower and above certain temperatures the enzymes become denatured and the reaction stops.

"F]l|\

3) Water Content

Decomposers need water to survive, so the rate of decomposition increases in moist conditions.
However, waterlogged soils don't contain much oxygen (which many decomposers need to
respire — see above) so the rate decreases if there is foo much water.




SBI9m Rates of Decomposition Questions

Give examples of two groups of decomposers.

Explain why the rate of decomposition of food
is usually reduced by a) reducing the
temperature & b) reducing the oxygen
concentration.

Pickling reduces pH, explain why this helps to
preserve food.

Describe how you would build a compost
heap to win a fastest ever compost
competition. Explain your design.
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