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Define diffusion
The net movement of particles from a region of higher concentration to a region of lower
concentration down a conc. gradient

Define osmosis
The net movement of water molecules from a region of higher water potential to a region of
lower water potential across a partially permeable membrane. Water potential is the

measure of the tendency of water to move from one region to another region.
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Define active transport l ]0
The process that uses energy to move particles across a cell membrane from a region of S}wmlmﬂ) 4
higher conc. to a region of higher conc. which is against conc. gradient C*/*ﬂ M 2
F M
Discuss active'transport’s importance as an energy-consuming process by which He

substances are transported against a concentration gradient, as in ion uptake by root fov(n‘e“ wall
hairs and uptake of glucose by cells in the villi. ;
_In oot hair cells, mitochondria are present to provide energy through aerobic espiration.

This energy is used up for activeitransport for ions to be absorbed into the root hair cell

despite the concentration of ions being higher in the root than in the surrounding soil.

_In villi, the concentration of glucose is highér in the Villithan in the'surrounding. Therefore

active transport takes place to continue the absorption of glucose against the concentration

radient from the surrounding into the villi.
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State the main roles of carbohydrates, fats, and proteins in living organisms: e N/'&f)’ :
. carbohydratés as an immediate’source of erlergy [

! AL v
- fats\for insulation and long-term storagerof energy SAWCL t ﬁ Y[°g€ /
- protéins for growthrand repair of cells\ 5 jng;luu@ ih ywaltr 4 byy@ yelull
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Describe and carry out tests for: \j) '(’MSJ\[ kﬁm y 9

Ayl
. starch (using‘iodinein'potassiumiodide solution) Y ("WY’MC‘I’ g)‘ Y
if iodine turns from brown to blue-black, starch is present. L ¥ yeachve > X vol v mcellubatv
If iodine remains brown, starch is absent. Yeorchvn

. reduging sugars (using Benedict's solutioh)

If the benedict solution remains blue, reducing sugars are absent.

If the benedict solution turns green, there are traces of reducing sugars

If the benedict solution turns yellow/orange, there are moderate amounts of reducing sugars
If the benedict solution has brick-red precipitate, there are large amounts of reducing sugars

- protein (usingbitret solution)
If the solution remains blue, amino acids are absent
If the solution turns purple, amino acids are present

*Biuret test is to test for the peptide bonds between amino acids

- fats\(ethanoliemulsion)* 7 f 1001“”[ aods % 4 g/y((m}
If solution remains clear, fats are absent
If solution turns VM CYVMIQM
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| (nbv%‘[ ha o ﬁk State the componentsiofibléod and their roles in transport'and defense: A"'{?( 2 rar

‘lﬂ‘t Braifidamage), and the social implications
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State that large'olecules are synthesised from smalleFbasic units
» cellulose, glycogen, and starch from glucose

« polypeptides and proteins from amino acids

« lipids such as fats from glycerol and fatty acids

Describe peristalsis in terms of rhythmic:wave-like contractior’s of the muscles to mix |
and propel the contéitsiof the alimentary canal —> hum W Slomach
-Oaggp;hagus — The cireulapmuscles contratt and Iomtudfna?muscles relax at constricting
areas of the oesophagusitorpushithe faod. The cireularmuscles refax and longituding|
museclesicontract in dilatingsareas of the vesophagus (food)

-Muscles are antagonistic

State the function of the hepaticiportal vein'&s the transport of blood rich in absorbed
natfients from the small intestine to the liver.

State the role of the liver in: Ao 9,,, > (Mfa
- conversion of glucose to glycogen and vice versa /

- fat digestion" Jeartinadion

« metabolism of afiineracids and formation of urea! - agsiffiTEfion * BN ﬂaol{, grp 9 (MV{W"’t ﬁg/wlo)(
« breakdown of alcohol - detoxifications HGdn L

- breakdown ofthormones '\

. (onverson o gigen o gsiston o prtsent oF g lutegty
“liver produces bile, stored'in the gull bladder

lyeogon

Outline the effectsofialéoholiconstimption on the brain (e.g. increased reaction time, !
reduced selfzcontrol), the long-term effects of excessive consumption (e.g. liVeérdisease andh

ver Cirh5%  piecliy 2 sm}iy |
réd blood cells — haemoglobih for oxygen transport Jerher
- pla8ma\— transport of blood'cells, ions, soluble food'substantes, hormones, carbon dioxide,
urea, vitamins, plasma proteins'
- whiterblood cells — phagocytosis, antibody formation, and ti_s'_s_l;_ig_.zaiantinn'
- platelets — fibrinogen to fibrin, causing clotting(thrombih)
Vv . Vifstar

. Slbtle MSQWHC . Ckrﬂq@mgd{wﬁlsg
Describe coronary heart disease in terms of the occlusion of coronary a eries and list the
possible causes, such as unhealthy diet, sedentary lifestyle, and smoking, stating the

possible preventative measures la'f\w,ka?‘fb{; LQ:W‘IJ mp,{’ le(oﬁVle)J N“?‘ ’7'1'01/10/»{( W)

Systole -> contraction of heart muscles 4 Ay s W;a‘ clof
Diastele -> relaxation of heart muscles trgh £

Loronowy

Define aerobic respiration in human cells .

the release of energy by the breakdown'of gluicese in the presenceiof oxygen and state the hseoes
equation, in words and symbols
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the release of energy by the breakdownofiglicose in the absencerof oxygen

word equation

Defineexcrétion[2014,2021]
sxicmaterials from theibody{1m]

The process of removingsmetabolic:waste produots and t 1{\
These wastejproducts can be in the form of UFiNE) svieat, caméxiﬂe and mﬂm] el

Excretion is eg§éfitiel for maintaining homeostasis and preve
harmiful'substances that could disruptinormalbiologicalf functlans omtm
In humans and other animals, organs such as the kidneys, liver, lungs, and skin play crucial
roles in the excretion process.
itk 16 agimal

Define homeostasis[2017,2021,2022] o als
At — alfe

maintenance of a constant internal environ :
When there is a changeninithe environmént a sequence of events known as the correctjve
This is known as

visth, reStoras the intefnalienvironment back to its original state.

the negmffeedback process. [1]
Define a homone > Ashoyed by IV ofher i hos conigd ot 1% el
A chemical substante, produced by a'gland, carried byithe blodd, which almvm of

s ifi é 1 ’
one or more specific target orc hne W,vm:h‘y}oh@r pn ) vom QTMW}
S

b %ﬂl, YWSC 50'% ron) (}YW;C
State thatmfectlous(lnfluenza pneumocoqus) diseaSes can be spread from person tow)/ m ohév
0o Yy
2 A\ 0 A

person whereas non=infectio ss'cannqt, and identify examples of each
ey, (0491
State that a typical virus has a proteinicoatien losing"its gen‘é‘trc material andrep

oniysinlivingshosticeliss 0y '¢" (!
gfw(( Wi 1"Vla’

State that a typicalbatteria cell has aceliwall and DNAwithout'a nucleus; some ar
pathogenic and somemon-pathogehic

State that vaccines contain-anragent that resembles’a’pathogén and prevents |

diseased by stimulating white:blood cells torquickly prodice antibodies when the m

invades’
2 ond wesophy!! celle o Jieare o plonls
State that ch_%)_myll absorbsilight:energy and converts itiinto.chemicalienergy for the

formationof carbohydrates and theirsubsequentuses. — /S

Define the termitransioc: ation as the tran port of foed (mainly sucrose) in the phloem tissue

and illustrate the procesrough tgtqugs(mvolvmg aphids, mt
ragioctive sotopes)

A foodiehain represents eW’ n an ecosystem[20"5]
Each link/positioh in a food chain is called a tiaphiclevel[20r 5]
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State thatwf\ is a doublehelix comprising'two strands of nucleotides, cach nucleotide
formm;m@ugir. a phosphate:group, and one,ffoundifferent bascs.
foxfribase Vi
State the rule of complementary base pairing
adenine (A) pairs with thymine (T), and cytosine (C) pairs with guanine (G)

State that each'gena:
« is a sequencerofnucleotides, as part of a DNA'molecule

* codes for onepolypeptide™
+ is a unitofinheritance”

State that DNAVg ised to carry the genetic'cdde, which is used to synthesisespecificy
polypéptides.[2017]

made up of two'antizparallel polynuclectide chains/strands [1]

They twist to form a 3D double helical structure [1]

Basic unit is nucleotide. Each filicleotide made of a phosphate group, deoxyribose suger and
a nitrogenous baseé. [1]

The nitregenousibases include adenine; thymine, cytosine and guanine:

Hydman bond forms between baseradenine:which complementary pairs with thymine and
base guanine which pairs with cytosine[1]

Backbone is'made up of phosphate and sugar covalently:bonded:[1]*

-Extract target gene (e.g. human insulin)
-Extract plasmid DNA (e.g. E. Coli)

-Use restriction enzymes to cut the target gene, use the same restriction enzyme to cut the
plasmid DNA J
_Attach the target gene to the plasmid DNA with DNA ligase
-Forms transgenic bacterium

'

Vi
_ only ot pavent

-Place in fermenter (not in syl.) - Xtugow o @“W*’J" 7‘)!'ma«fnlol~
- hli Wf[cm’ trais )%9)’(/ dovn

Define asexiial feproduction[2014,2017] ~ fprig prcliced Huster

The process resulting in the productionrofigenetically'identical offspring from r

one parent

Mitosis'

A type of eellidivisiongiving rise to geneticallysidenticalicells in which the chromosome

number is maintained : ol pdv! |
: | yny inhent bevefire)

State the importance of mitosis in growth, repair, and asexual reproduction Syote |

|

— gamelic vewiahon

Define sexual réproduction[2015]"
Sexual reproduction involves a process of fugion of nii¢léi of male and female haploid |
gametes to form a diploid zygote; Produces genetically dissimilar offspring; Gametes are |
produced by meiosis;

Define the terms haploid and diploid, and explain the need for a reduction division process
before fertilisation in sexual reproduction
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A‘haploid'eell has a sin i contain 23 *
gle set of chromosomes. In humans, haploid cells
chromosomes.

A dlpllld cell has two'setsiofiehrormosomes, one set inherited from each parent.
Maintaining Chromosome Number. Genetic Diversity N

State what is meant by homologous: s\

pairs of chromosome B il ki
Hvithe'same lendth, shapes, lengths, and genes but can hv diff allele$. Each pair coﬁs’tsﬁf‘qf A\
6neé’hmmos°mg inherited from the organism's mother and one from the father. omelogous,
chromosomes pair up during meiosis '

Meiosis'

Type of cell division that givés'fise to geﬂﬁl&éllyfdlsslmllmars in which the : :
TOTBSSEHUMBERIERaNEdue to the SepaMENDMUNOMBIGEOUSIERFaMOSOMES: Meiosis
is used in the formation'of gametés

Explain,with reference to human blood groups, what is meant by codominance and multiplé
alléles [2020] e

CodominaRse occurs when two'alleles controlling a trait both express themselves in an
organism. In human blood group, iB"gliele and, IAVEllele are codominant. A person with TAYB®
genotype have both alleles expréséed. giving rise to blood group AB [1].

MGItipl&"alleies refers to a'geneithaticonsists of more than 2 different type of alleles that »
controls a specific trait/ phenotype [1]. In human blood group system, there are threesalieles;
AB'and fo which give rise to 4idifferentibloodigroups A; ByABrand @. [1].

Distinguish between the terms gene and allele *

A-gene is a unit of inheritance born on a particular locus of a chromosome. A@enéis a
small'segment'of DNA in a chromosome that controls a particular characteristic or protein in
an organism

Alleles are differentsformsof the'same genexthat occupy the s‘a_r;r@_:.ej_r»elatkive positidhs on a pair,
of homologous chromosomes)

describe mutation as a changerinithe'sequencerof a genesuchras in'sickle cell anaemia, or *
in.the.chromosome-number, such as the 47 chromosomes in the condition known as Down
syndrome(poor development,extra chromosome 21)[2017]

Gene mutatic RGC  sidile -shaprd — xcbrmvgpord 0,

—S?cm;@:a?ag;mia\/ ﬂ(l)m%v il it T PYZjl]( ) de S}TCLLI > Stk M Vorow
-Albinism Natiglobiv i o bl Vs
Chromosome mutation  \ Cotuse, pwtrel H”"('? 2 Hee clF
Down,Syndrome, (Trisomy24) —> cteths’ Itlordled  dtvelopmerd o |
-Klinefelter Syndrome \\a Qason &£ one notwel go'hﬂ oy

gaym\/ V"Hb’ '}V\f/ f’/}W‘// 07”

sexdinked ohvomogpt A
-No corresponding allele on Y chromosome to mask the effect on X chromosome.

-Male will manifest the trait even if only one recessive allele is present
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Mother-Son inheritance,

-If motljer'haVe"Tﬁ- & condition, both henchromosomescarry recessive alléle.
-Son will receive the X chromosome from Mother ~ *

-Hence receiving the condition®

Sons donotinherit fatheks sex-linked trait
-Father passes their onlyXehromosomento their daughters and Yito'sons
-Males only inherit X from Mothets

Vpeialiow
Suggest how @% and chemicals could influence the evolution of a population.
Radiation and certain chemicals like tar are mutagenicragents which cause muta’;ipn ina
cell. When mutation occurs, there is a stidden random change in the structiiré of a gene, or in
the chromosome numben[1].
Mutations can be :
-beneficial — genetic variation, passing down benefits to offsprings

-harmful — cystic fibrosis -meispGis :
-neutral ~ Rawdom 'P@VHW}]O )
- YVlm}th)
This leads to geneticvariatibn and gives-rise;to-new alleles within the-population: 1},

Nature selects the individuals with beneficialitraits to survive and when they reproduce, they
passit-ontortheiroffspring [1]. Voak

This leads to the evolutionsof-new:varieties and speciesiofiorganisms after thousands and
millions of generations.

Social and ethical implixations of genetic enginerring in animals

Social implications:

May cause allergiesiinthimeans/ Easier and cheaper to produce medicine + moreaffordable
+ morelpatients can get access to them and be treated/

Higherrisk of contamination by disease-causing microorganism present in animals/ Loss'oR
biodiversity due to drop in population of animals or plants/

May be toxic'or cancer—c‘atgsing + modifyingasinglergene could result in alteFationef*
metabolic processes producing unwanted toxins/ *

Ethical implications:
Vegetarians or religious groups will objectitheiuse of medicine obtained from-animals/ 1
Morally wrong to exploit animals for medical researoh/ '
Deliberate creatien of new combinations of genes that may be used in chemiical'orbiological
warfare/
T | Cot

Diséontinousvariation - Traits that show clear ¢dgt phenotypes with no intermediate forms
between the traits
(e.g. Eyeseolgur, type of earlobes, dimples, eyelids)

- Not affected by environmental factors

- Controlled by one or few genes

Continous variation - Traits with phenotypes ranging.from-onerextréme to the other. ™ *
(e.g. Skinxcolour, heigkt, intélligenc

e)
i act nvironmental factors'
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Natural selection

A Procggs that ensure'the survival of the best'adapted organisms O species in a pr‘ﬂ‘j'tion'
: S.U,N'V'ng organisms reproduce and pass down beneficial traits td offsprings — evolutiof
Artificial selection

- Méthibd used by humans to producee;plantsiand:animals with desirable traits."

Evolution

- Process by which present complex forms of living organisms have risen from simpler
ancestral forms.

Testis=>sperm duct=>urethra=>vagina=>cervix=>uterus=>oviduct

Similaritiess — ﬁ‘*’”’ {Z‘P Spering Q ovuwm

Both contain mitochondria which can carry out aerobic respiration to provide a large amount
of energy for cell division, formation, and movement of the sperm cell

Both contain a nucleus that will fuse with the nucleus of the other opposite-sex gamete to
form a zygote.

The sperm and egg are only made after puberty for both males and females.

Both contain half of the chromosome numbers from a respective parent.

Differencesi

The sperm have a flagellum for it to swim towards the ovum while the ovum does not have a
flagellum.

The ovum has a jelly coat as its outermost covering to prevent sperm from entering during
fertilisation while the sperm do not have a jelly coat as its outermost covering.

The ovum has a spherical shape while sperm have an arrow-like shape

The sperm cell is much smaller than the ovum.

The ovum depends on the muscle in the oviduct and cilia cells in the oviduct but sperm use
their own tails

Menstural cycle

DAY 1-5
Menstruation occurs

The uterus lining and eggs break down, releasing blood through the cervix and vagina out of
the body

Progesterone remains constantly low
Oestergon starts to increase

DAY 6-9

Oestergon increase

Repairing of the uterus lining and thickening

The ovary is not prepared to realise a mature egg into the oviduct

DAY 10-15

14
The sperm cells can survive for }g-days
Fertile period ( (om(e,'ye)
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Increase in secretion of progesterone
< . . . ‘ M
LMalntaln the thickness of the uterus lining for potential fertilisation afYWWar :
Prevgnt another ovulation from taking place & @ro £ <
secretion oestergon peak on day 12-13 and decreases

DAY 14

Ovulation is the release of the ovum into the oviduct by one of the ovaries. Ovum available
for fertilization for 24 hours.

DAY 16-28

Increase in progesterone and increase in oestrogon again

The uterus lining thickens

Both hormones decrease in the later days if no fertilisation takes place, getting ready for the
next menstruation cycle. :
The secretion of progesterone and oestrogen remains constant and thus, the concentr ation
of both hormones is maintained

If no fertilisation :

-Progesterone decrease — uterine lining sheds (menstruation)

-Oestrogen increase to repair uterine lining to prepare for another
9 [€a:)l to ovealebon dov

If fertilisation :

-Progesterone continues to increase, causing further thickening of uterine lining to prepare

for implantation/embedding
-Embryo implants onto the unterine lining
-Utering lining thickens around embryo

round of fertilisation

Take note:
Progesterone only rise after 14 days
Oestergon will peak twice

HORMONE ® Oestrogen @ Progesterone

LEVELS

ovminou

'
'
'
|
|
1
|
'
'

suases  Period Follicular Luteal Pre-menstrual
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