Holiday Biology Revision M/S


[image: QCAA (@QCAA_edu) | Twitter][image: QCAA (@QCAA_edu) | Twitter][image: DJ Khaled/Jason Derulo : memes]
Decision makers make decisions.

Writing a biology syllabus that is current, logical and scientifically correct.

There is a new set of questions to do each day. 
Please do them! Other worksheets/revision can be done on top of that if you’re bored.


Saturday 19th September
•	recognise that biodiversity includes the diversity of species and ecosystems
•	determine diversity of species using measures such as species richness, evenness (relative species abundance), percentage cover, percentage frequency and Simpson’s diversity index
•	explain how environmental factors limit the distribution and abundance of species in an ecosystem.
•	describe the classification systems for
o	similarity of physical features (the Linnaean system)
o	methods of reproduction (asexual, sexual — K and r selection)
o	molecular sequences (molecular phylogeny — also called cladistics)

[image: ]
Background for next question because it’s not specific to QCAA. However, I like the K vs r stuff. Biotic potential is defined as the maximum number of individuals a species can produce. K-selected have low biotic potential, whereas r-selected have high.
[image: ]
[image: ](species) richness is number of species (in a habitat) ;
(species) evenness is abundance / number of individuals of each / every / all , species (in a habitat) ;
idea that both (richness and evenness) are needed to reveal dominance ;
idea that high biodiversity associated with high species richness and high species evenness


[image: ]
Calculate Simpsons Diversity Index, using the following equation:
[image: ]
=0.63





[image: ](Fewer plant species) – no mark
1. (So) few(er) habitats/niches;
2. (So) lower diversity of insects / fewer insect species/fewer insect types; 
3. (So) fewer food sources / less variety of food;

[image: ][image: ]modern / new / better , technology (to distinguish between closely related species) ; 
more , molecular / biochemical / DNA / genetic , evidence
(Accept named example such as DNA sequencing)
 (phylogeny is) the evolutionary , relationship between / history of , organisms / species ; 
phylogeny is the basis of classification ;
example of molecular evidence used to classify ; 
species / organisms , within the same group have shared , phylogeny / evolutionary history / common ancestor ; 
idea that phylogeny of Iberian lynx and Eurasian lynx are sufficiently different to have been placed in separate species / similar to have been placed in same genus

1. Use the following information to hypothesize if the animal is a k-strategist or an r-strategist.
a) life span two weeks r-strategist
b) life span seventy years k-strategist
c) litter size is 2 per year k-strategist
d) adult weights 400-500 kg k-strategist
e) number of eggs released equals 100 r-strategist  be careful here. It looks low compared to f), but it’s still high! 
f) number of eggs laid equals 150 000 r-strategist
g) adult weight less than a gram r-strategist
h) sexual maturity in 3 months r-strategist
i) females breed every third year k-strategist
j) population doubling rate every 20 minutes r-strategist
k) young stay with the mother for three years k-strategist
l) female often dies during the hatching time r-strategist

Sunday 20th September
•	define the term clade
•	recall that common assumptions of cladistics include a common ancestry, bifurcation and physical change
•	interpret cladograms to infer the evolutionary relatedness between groups of organisms
•	analyse data from molecular sequences to infer species evolutionary relatedness
•	identify one example of an interspecific hybrid that does not produce fertile offspring (e.g. mule, Equus mulus)
•	explain the classification of organisms according to the following species interactions: predation, competition, symbiosis and disease
[image: ]
[image: ]

Define the term clade:A group of organisms that consists of a common ancestor and all its lineal descendants

__________________________________________________________________________________________________________________________________________________
[image: ]
[image: ][image: ]
3. Classify the following relationships according to one of the terms below:
Parasitism, competition, predation, mutualism, commensalism
a) cellulose digesting bacteria feeding in a cow’s stomach Mutualism
b) a cat attacking and consuming a rosella Predation
c) a lichen plant consisting of an association between alga and a fungus Mutualism
d) a eucalypt and an acacia using similar resources in a savannah woodland Competition 
e) a shrimp given protection from predators by living in the tentacles of a sea anemone Commensalism 

[image: ]
[image: ]Human beings share all amino acids in common with the rhesus macaque.

Whereas there are nine differences between the amino acids in humans and house mice.

More closely related organisms share more amino acids in common.

[image: ]
[image: ]More recent common ancestor / DNA in common

4. Interactions between organisms in a community can be broadly classified as competition, predation or symbiosis (mutualism, commensalism and parasitism).
Give a real life example of each of the interactions above. Yah, life is too short for me to answer this for you. There are too many options for me to go for. 
Go to the internet and check your answers! 

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Monday 21st September
•	understand that ecosystems are composed of varied habitats (microhabitat to ecoregion) 
•	interpret data to classify and name an ecosystem
•	explain how the process of classifying ecosystems is an important step towards effective ecosystem management (consider old-growth forests, productive soils and coral reefs)
•	describe the process of stratified sampling in terms of
o	purpose (estimating population, density, distribution, environmental gradients and profiles, zonation, stratification)
o	site selection
o	choice of ecological surveying technique (quadrats, transects)
o	minimizing bias (size and number of samples, random-number generators, counting criteria, calibrating equipment and noting associated precision)
o	methods of data presentation and analysis.
[image: ]1 (use of) quadrat ; [description of a quadrat / point frame]
2a) random (sampling) ; [bits of paper in a hat / random number generator]
3a) placing measuring tapes (at right angles) / use grid ;[e.g. bottom left hand corner of quadrat placed at coordinate / two students walk in a straight line from each tape measure]
2b (use of) transect ;
3b (quadrat / point frame) placed at regular intervals ; [systematic sampling]
4 (use of identification) key ;
5 example / detail , of method used to determine
abundance ; [percentage cover / percentage frequency / number of hits with point frame / ACFOR; strategy for dealing with plants half in or out of
quadrat]
6 repeat many times / idea of considering appropriate number of samples ; [calculate running mean; if number stated then at least 5]
7 sample / AW , at different , seasons / times of year ; [throughout the year] 


Explain how the process of classifying ecosystems is an important step towards effective ecosystem management of old growth forests.· The process of classifying an old growth forest (based on its dominant tree species and specific old-growth characteristics) enables managers/decision makers to make decisions about its management.
· Agreement about the classification allows stakeholders to make decisions to serve a wide range of values, for example allowing people to recreationally use the forest in a sustainable way.
· Classification helps to support effective management of activities such as prescribed burning. 
· Classification of ecosystems helps to support understanding of their unique interactions and therefore the effect of specific human impacts. This can lead to longer term resilience.


________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
You’re at the beach and think limpets are cool. Describe the process of stratified sampling to find out more about these snails. · Purpose: Determine species abundance of limpets in each tidal zone.
· Dependent variable: Species abundance of limpets at each strata.
· Site selection: Clearly marked out and the location is accurately recorded so future surveys can take place.
· Ecological surveying technique: Transect line and quadrats to record limpets
· Minimising bias: Suitable number of samples, consistent counting criteria, use of random number tables. 
· Presenting data: Will be presented in kite graphs or transect line or profile diagrams.
· Analysing data: Data will be analysed using standard error, standard deviation and confidence intervals. 


________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Read this paper for real life stratified sampling: https://academic.oup.com/jcb/article/23/3/678/2679852 
Explain how the process of classifying ecosystems is an important step towards effective ecosystem management of productive soils.The process of classifying a productive soil enables managers/decision makers to make decisions about its management.
Agreement about the classification allows stakeholders to make decisions to serve a wide range of values, for example allowing an increase productivity, profitability and sustainability of the soil.
Classification helps to support effective management of activities such as crop rotation/reducing overgrazing/ other soil conservation strategies to minimise soil erosion and increase soil capacity productivity and sustainability.
Classification of ecosystems helps to support understanding of their unique interactions and therefore the effect of specific human impacts. This can lead to longer term resilience.


________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Tuesday 22nd September
•	sequence and explain the transfer and transformation of solar energy into biomass as it flows through biotic components of an ecosystem, including
o	converting light to chemical energy
o	producing biomass and interacting with components of the carbon cycle
•	analyse and calculate energy transfer (food chains, webs and pyramids) and transformations within ecosystems, including
o	loss of energy through radiation, reflection and absorption
o	efficiencies of energy transfer from one trophic level to another
o	biomass
•	construct and analyse simple energy-flow diagrams illustrating the movement of energy through ecosystems, including the productivity (gross and net) of the various trophic levels

[image: ]The pyramid of biomass obtained from a pine forest stream includes the parasite biomass.  Parasites are fungi, worms and other organisms that live on a host.

a. Estimate the approximate amount of biomass represented by parasites in this ecosystem.								(1 mark)
Any value between 15 kg and 22 kg

___________________________________________________________________________

b. Contrast the biomass in the different trophic levels.			(2 marks)

_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________Autotrophs have greatest biomass «around 40 040 kg» whereas tertiary consumers have the least biomass

Greatest loss of biomass is from autotrophs to primary consumers whereas the least is primary to secondary.


c. Explain why parasite biomass occurs both in tertiary consumers and secondary consumers.						(1 mark)
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________Parasites feed on secondary and primary consumers


[image: ] [image: ]Bacteria/fungi/decomposers
Break down by enzymes/by digestion/by hydrolysis
Respiration  CO2
23,273 [image: ]
climate - tropical versus temperate tropical has ... 
· higher temperature / hotter; 
· more (sun)light / days longer; 
· photosynthesis faster; 
· idea that more storage of organic molecules / biomass / energy or more formation of organic molecules / biomass
· less seasonal change
· faster mineral cycling/decomposition

vegetation - woodland or rainforest versus grassland(s) 
woodland or forest has ... 
· idea of greater complexity / greater biodiversity / more niches ; 

[image: ] 1 
22 

[image: ]grasshopper 
idea of high conversion to biomass figure 
idea of herbivore / primary consumer / low(er) trophic level than perch ; idea of more food available
idea of one stage of energy loss in food chain not two / more energy passes through food chain (to humans)
higher in bobcat/lower in cow ; 

for bobcat… 
· more (energy) absorbed ; 
· less (energy / waste) egested ; 
· correct comparative figs. quoted from table ; 
· bobcat 83(%) and cow 40(%) (absorbed) or 
· bobcat 17(%) and cow 60(%) (egested)

meat more digestible 
mainly protein and fat 
that contains no cellulose 

[image: ]
1. The interaction web shows top-down and bottom-up effects in a seagrass study.
[image: ]
a. Identify which of the types of interaction shown in the key occur between crabs and seagrass.								(2 marks)
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________(Indirect) Top down
Negative




b. Describe how the sea otter indirectly affects seagrass.			(2 marks) 
____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________Has an indirect positive effect.
Feed on crabs, which feed on isopods.
Isopods feed on algae which competes with seagrass.


Wednesday 23rd September
•	describe the transfer and transformation of matter as it cycles through ecosystems (water, carbon and nitrogen)[image: ][image: ] [image: ][image: ] [image: ][image: ]Nitrifying bacteria / nitrification
Nitrite to nitrate


Nitrogen fixing


Used to make amino acids / protein / DNA / RNA.


Denitrification

Nitrification


[image: ][image: ] [image: ][image: ]6/7

2

3

1

Denitrification
Nitrification
Ammonification / decomposition

Nitrogen fixation

1.idea that fast-growing trees will {have a greater GPP / be producing biomass faster / have a greater NPP} ;
2.idea that fast-growing trees will be photosynthesising faster ;
3.and therefore (fast-growing trees) removing more carbon dioxide from the atmosphere ;
4.idea that if the removal of carbon dioxide is greater than the rate carbon dioxide being added into the atmosphere then global warming will be reduced ;
5.idea that there is less carbon dioxide to trap the {infra red radiation/ heat energy};
6.idea that more carbon is locked up in {larger/ fast-growing }trees

Thursday 24th September
•	define ecological niche in terms of habitat, feeding relationships and interactions with other species
•	understand the competitive exclusion principle
analyse data to identify species (including microorganisms) or populations occupying an ecological niche
•	define keystone species and understand the critical role they play in maintaining the structure of a community
•	analyse data (from an Australian ecosystem) to identify a keystone species and predict the outcomes of removing the species from an ecosystem.

Define the term ecological niche:The role and space that an organism fills in an ecosystem, including all its interactions with the biotic and abiotic factors of its environment


__________________________________________________________________________________________________________________________________________________
1. The model describes the fundamental and realized niches of a species of microscopic marine arthropod in the Northern hemisphere with respect to two different factors (X and Y). The abundance of the species is shown over twelve months. The fundamental niche is separated into five zones ranging from critical to optimal conditions. The population of the species in its realized niche each month is represented by an oval. The size of each oval shows the population abundance.
[image: ]

a. Identify the month where the population reaches its maximum.	(1 mark)
April

___________________________________________________________________________

b. Draw conclusions about the effect of factor Y on the species from January to April.									(2 marks)
limited effect on low/stable population size from January to March
large effect increases population size from March to April
niche conditions decrease from January to March
niche conditions improve from March to April


____________________________________________________________________________________________________________________________________________________________________
c. Suggest, with justification, what factor Y could be.			(2 marks)
Any appropriate climate related factor eg temperature
Explanation example: as favourable conditions appear to be seasonally related, between March and April, conditions are more favourable


____________________________________________________________________________________________________________________________________________________________________
[image: ] 
[image: ]
(interspecific) competition (with greys) ; 
virus/disease/infection, passed, from greys/to reds

Friday 25th September
•	define the term carrying capacity
•	explain why the carrying capacity of a population is determined by limiting factors (biotic and abiotic)
•	calculate population growth rate and change (using birth, death, immigration and emigration data)
•	use the Lincoln Index to estimate population size from secondary or primary data
•	analyse population growth data to determine the mode (exponential growth J-curve, logistic growth S-curve) of population growth
•	discuss the effect of changes within population-limiting factors on the carrying capacity of the ecosystem.
[image: ][image: ]
[image: ]
[image: ][image: ]
[image: ]
Define the term carrying capacity:
__________________________________________________________________________________________________________________________________________________The size of the population that can be supported indefinitely on the available resources and services of that ecosystem


[image: ]

[image: ]
[image: ]

Saturday 26th September
•	explain the concept of ecological succession (refer to pioneer and climax communities and seres)
•	differentiate between the two main modes of succession: primary and secondar
•	identify the features of pioneer species (ability to fixate nitrogen, tolerance to extreme conditions, rapid germination of seeds, ability to photosynthesise) that make them effective colonisers
•	analyse data from the fossil record to observe past ecosystems and changes in biotic and abiotic components
•	analyse ecological data to predict temporal and spatial successional changes
•	predict the impact of human activity on the reduction of biodiversity and on the magnitude, duration and speed of ecosystem change
•	Mandatory practical: Select and appraise an ecological surveying technique to analyse species diversity between two spatially variant ecosystems of the same classification (e.g. a disturbed and undisturbed dry sclerophyll forest).
[image: ][image: ]1. (Colonisation by) pioneer (species);
2. Change in environment/example of change caused by organisms present;
3. Enables other species to colonise/survive;
4. Change in diversity/biodiversity;
5. Stability increases/less hostile environment;
6. Climax community;
Succession

[image: ] [image: ] [image: ]
Decrease in rainforest reduces the photosynthesis by rainforest plants would increase the CO2 in the atmosphere, there would be more decomposers which would produce more CO2 through respiration. Burning rainforest trees would release CO2 into the environment.
Decomposers (ignore 2 marks – would only be 1)
Succession /secondary succession
1. (Colonisation by) pioneer (species);
2. Change in environment/example of change caused by organisms present;
3. Enables other species to colonise/survive;
4. Change in diversity/biodiversity;
5. Stability increases/less hostile environment;
6. Climax community;
1.idea of final {stage / sere / community} ; 
2.feature of community described e.g. self-sustaining , stable, one dominant species, a few codominant species ;
1.idea of (a sequence of) changes in {a community / organisms / species / plants} ; (Accept the idea of species replacing or succeeding each other)
2. over a period of time / gradually ;

Sunday 27th September
•	understand that deoxyribonucleic acid (DNA) is a double-stranded molecule that occurs bound to proteins (histones) in chromosomes in the nucleus, and as unbound circular DNA in the cytosol of prokaryotes, and in the mitochondria and chloroplasts of eukaryotic cells
•	recall the structure of DNA, including
o	nucleotide composition 
o	complementary base pairing 
o	weak, base-specific hydrogen bonds between DNA strands
•	explain the role of helicase (in terms of unwinding the double helix and separation of the strands) and DNA polymerase (in terms of formation of the new complementary strands) in the process of DNA replication. Reference should be made to the direction of replication

[image: ]
[image: ][image: ][image: ]Prokaryotic DNA is:
1. Circular / not linear
2. Not associated with histones/proteins
3. No introns/no non-coding DNA
Joins nucleotides to form new strand

[image: ]1. Have different genes;
2. (So bases/triplets) are in a different sequence/order;
3. (So) different amino acid(sequence/coded for) / different protein/different polypeptide/different enzyme;

Contrast the full structures of DNA and RNA. [image: ][image: ]
DNA is a double helix, whereas RNA is single stranded.
DNA contains deoxyribose sugar, whereas RNA contains ribose sugar.
DNA contains the base thymine, whereas RNA contains uracil.

Monday 28th September
•	within the process of meiosis I and II
o	recognise the role of homologous chromosomes
o	describe the processes of crossing over and recombination and demonstrate how they contribute to genetic variation
o	compare and contrast the process of spermatogenesis and oogenesis (with reference to haploid and diploid cells).
•	demonstrate how the process of independent assortment and random fertilisation alter the variations in the genotype of offspring.
[image: ] [image: ]1. random assortment of chromosomes in Anaphase I;
produces new combinations of chromosomes and the genes/alleles they carry from each homologous pair;
resulting nuclei thus have new combinations of the genes/alleles present;

2. random assortment of chromatids during Anaphase II;
produces new combinations of alleles in the regrouped chromatids;
resulting nuclei thus have new combinations of the alleles present;

3. chiasmata form between chromatids of different but homologous chromosomes;
thus moving alleles from chromosome to chromosome into new combinations;


[image: ][image: ][image: ]
1, 4, 3 and 2

Tuesday 29th September
•	define the terms genome and gene
•	understand that genes include ‘coding’ (exons) and ‘noncoding’ DNA (which includes a variety of transcribed proteins: functional RNA (i.e. tRNA), centromeres, telomeres and introns. Recognise that many functions of ‘noncoding’ DNA are yet to be determined)
•	explain the process of protein synthesis in terms of
o	transcription of a gene into messenger RNA in the nucleus
o	translation of mRNA into an amino acid sequence at the ribosome (refer to transfer RNA, codons and anticodons)
•	recognise that the purpose of gene expression is to synthesise a functional gene product (protein or functional RNA); that the process can be regulated and is used by all known life

[image: ] 
[image: ] [image: ] IMPORTANT: I blindly pasted this in thinking it was a simple complementary pairing question. I was wrong. Please disregard this – we don’t do probes.


[image: ]Region/s of DNA that are made up of nucleotides; the molecular unit of heredity

[image: ]· mRNA attaches to ribosome;
· codon on mRNA;
· binds to an anti-codon on tRNA;
· each tRNA brings a specific amino acid;
· sequence of codons/bases on mRNA determines order of amino acids;
· formation of peptide bonds/amino acids joined by condensation reactions;

[image: ]Golgi body
polypeptide
peptide bonds
anticodons
codons
tRNA
specific
nuclear membrane
rough endoplasmic reticulum
ribosomes
transcription

[image: ]
Define the term genome:
__________________________________________________________________________________________________________________________________________________All the genetic material in the chromosomes of an organism, including its genes and DNA sequences

[image: ] [image: ][image: ]serine, glycine, phenylalanine
One codon follows another with no sharing of bases
UCAGGGUUUA
Adenine; Cytosine; Guanine; Thymine

Wednesday 30th September
•	identify that there are factors that regulate the phenotypic expression of genes
o	during transcription and translation (proteins that bind to specific DNA sequences)
o	through the products of other genes
o	via environmental exposure (consider the twin methodology in epigenetic studies)
•	recognise that differential gene expression, controlled by transcription factors, regulates cell differentiation for tissue formation and morphology
•	recall an example of a transcription factor gene that regulates morphology (HOX transcription factor family) and cell differentiation (sex-determining region Y).
•	identify how mutations in genes and chromosomes can result from errors in
o	DNA replication (point and frameshift mutation)
o	cell division (non-disjunction)
o	damage by mutagens (physical, including UV radiation, ionising radiation and heat and chemical)
[image: ]•different post-transcriptional modification or modifications of the pre-mRNA
•different exons are joined or alternative splicing
•different nucleotide sequences/mRNA sequences, code for a different protein
•post-translational changes to the protein; for example, alternative folding

[image: ] [image: ]1.Binds to another substance e.g. forming a transcription initiation complex, deactivating inhibitors ;
2.Bind to promoter region(s) (on DNA) ;
3.So no genes switched off ;
4.Ref to RNA polymerase activity ;
5.mRNA production ;
6.protein produced;
7.That allow cells to divide / undifferentiate /unspecialise ;

[image: ] [image: ] [image: ]
may prevent
· breaking of hydrogen bonds between, base pairs/bases/nucleotides, (and access of RNA polymerase) ; 
· attachment of, RNA polymerase (to DNA) ;
· progress/functioning, of RNA polymerase (along gene) ; 
· synthesis/elongation of (pre) mRNA ; 
· Any other valid point: e.g. interfere with action of helicase
· nucleotide/base, sequence of, DNA/gene, changed; 
· ref. to altered mRNA; 
· tRNA/anticodon, with different amino acid (to ribosome)
· change in amino acid(s)/different amino acid sequence/change in primary structure ;
· affects, secondary structure/tertiary structure/3D shape/function, of protein ;
Making a (complementary) copy of DNA;
for production of a polypeptide ; 
one (DNA) strand acts as a template ; 
production of (pre) mRNA ;
ref RNA polymerase

Thursday 1st October
•	explain how non-disjunction leads to aneuploidy
•	use a human karyotype to identify ploidy changes and predict a genetic disorder from given data
•	describe how inherited mutations can alter the variations in the genotype of offspring.
•	predict frequencies of genotypes and phenotypes using data from probability models (including frequency histograms and Punnett squares) and by taking into consideration patterns of inheritance for the following types of alleles: autosomal dominant, sex linked and multiple
•	define polygenic inheritance and predict frequencies of genotypes and phenotypes for using three of the possible alleles.

[image: ]
[image: ]
If it was male a different shaped Y chromosome would be visible
Female
ref to non disjunction;
chromosomes 21 failed to separate in anaphase and both went to same pole/egg nucleus;
thus when egg was fertilised the zygote contained three of chromosome 21;
Trisomy 21/Downs syndrome

[image: ]Best answered with a genetic diagram (any letters).

[image: ]
[image: ]
[image: ][image: ][image: ]
[image: ][image: ]
Friday 2nd October
•	describe the process of making recombinant DNA
o	isolation of DNA, cutting of DNA (restriction enzymes)
o	insertion of DNA fragment (plasmid vector)
o	joining of DNA (DNA ligase)
o	amplification of recombinant DNA (bacterial transformation)
•	recognise the applications of DNA sequencing to map species’ genomes and DNA profiling to identify unique genetic information
•	explain the purpose of polymerase chain reaction (PCR) and gel electrophoresis
•	appraise data from an outcome of a current genetic biotechnology technique to determine its success rate.
[image: ]Use a restriction enzyme/endonuclease
To cut DNA in a specific place / base sequence

[image: ] [image: ]Act as marker gene;
Allows detection of cells containing plasmid/DNA;
Reference to growing bacteria on antibiotic
annealing/splicing/backbones joined/phosphodiester bonds
cut open plasmid;
cut donor DNA, to remove gene/length of DNA;
cut donor DNA and plasmid with the same enzyme/enzyme that cuts at the same base sequence;
sticky ends/(overhanging) ends with single strand/bases exposed;
attachment/pairing of complementary strand


[image: ] [image: ] [image: ][image: ] [image: ]PCR / polymerase chain reaction
restriction (endonuclease) enzyme;
cuts DNA at specific/restriction points/after specific base sequence
Sticky ends/description;
Reference to complementary base-pairing
joins (gaps in) the sugar-phosphate backbone (of DNA)
Cuts DNA/plasmid
produces double stranded DNA from single stranded (DNA)

[image: ] [image: ] [image: ] [image: ]adult 3;
this is only one which  can provide (all) the DNA fragments which children have / all bars match
only small amounts obtained;
PCR increases the amount/mass of DNA;
so enough DNA available for genetic fingerprinting

Saturday 3rd October
•	define the terms evolution, microevolution and macroevolution
•	determine episodes of evolutionary radiation and mass extinctions from an evolutionary timescale of life on Earth (approximately 3.5 billion years)
•	interpret data (i.e. degree of DNA similarity) to reveal phylogenetic relationships with an understanding that comparative genomics involves the comparison of genomic features to provide evidence for the theory of evolution
•	recognise natural selection occurs when the pressures of environmental selection confer a selective advantage on a specific phenotype to enhance its survival (viability) and reproduction (fecundity)
[image: ]over use of antibiotics by medical profession/in animal foodstuffs exposed many bacteria to antibiotics;
mutant alleles appeared which gave certain strains of bacteria antibiotic resistance;
the mutant alleles were in the plasmid DNA;
when bacteria die the plasmids are released into the substrate;
and may become incorporated into other species of bacteria (thus giving them antibiotic resistance)
mosquitoes were exposed to DDT to eradicate them as malarial vectors;
alleles mutated in a few mosquitoes and gave them DDT resistance;
these resistant forms survived and reproduced to form more resistant mosquitoes;
because non-resistant forms had been wiped out there was no competition;
and resistant forms could flourish/less selection pressure on resistant forms;

[image: ]
[image: ]

Sunday 4th October 
•	identify that the selection of allele frequency in a gene pool can be positive or negative
•	interpret data and describe the three main types of phenotypic selection: stabilising, directional and disruptive
•	explain microevolutionary change through the main processes of mutation, gene flow and genetic drift
•	recall that speciation and macroevolutionary changes result from an accumulation of microevolutionary changes over time
•	identify that diversification between species can follow one of four patterns: divergent, convergent, parallel and coevolution

[image: ] [image: ]


Monday 5th October
•	describe the modes of speciation: allopatric, sympatric, parapatric
•	understand that the different mechanisms of isolation — geographic (including environmental disasters, habitat fragmentation), reproductive, spatial, and temporal — influence gene flow
•	explain how populations with reduced genetic diversity (i.e. those affected by population bottlenecks) face an increased risk of extinction
•	interpret gene flow and allele frequency data from different populations in order to determine speciation.

[image: ][image: ]With reduced genetic diversity, if there is a change in the environmental conditions, it is less likely that there will be some individuals with characteristics that enable them to survive and reproduce, and hence they have a greater chance of extinction.
Gene pool

[bookmark: _GoBack][image: ]
[image: ][image: ]Following geographical separation there will be no gene flow between the two populations. If their environments are different they will be subjected to different selection pressures and different characteristics will be selected in each population. Over many generations they may become so different that they are no longer able to reproduce fertile offspring and hence they are now different species.
Sympatric speciation

[image: ]
[image: ][image: ]1. (Colonisation by) pioneer (species);
2. Change in environment/example of change caused by organisms present;
3. Enables other species to colonise/survive;
4. Change in diversity/biodiversity;
5. Stability increases/less hostile environment;
6. Climax community;
Biodiversity
Succession


[image: ][image: ]Similar sequence/(most of the) same elements in the courtship
Species A has extra element/missing from species B/scissor wings

[image: ]

Congratulations! You completed Level 1.
Get keen. You’re getting another one of these tomorrow!
1

image28.png
(c) The efficiency with which consumers convert the food they eat into their own biomass is
generally low.

Table 3.2 compares the energy egested, absorbed and respired in four types of animal.

Table 3.2
percentage of energy consumed that is:
animal egested absorbed respired | converted to
biomass
grasshopper, a
herbivorous insect i 7 # ®
perch, a carnivorous 17 83 61
fish
cow, a herbivorous 60 40 39
mammal
bobcat, a carnivorous 17 83 77 6
mammal

(i) Complete Table 3.2 to show the percentage of energy consumed that is converted into
biomass in the perch and the cow.




image29.png
(ii) Describe and explain, using the data from Table 3.2, how the trophic level of a mammal
affects the percentage of its food energy that it is able to convert to biomass.

131

iii) Using the data from Table 3.2 and your knowledge of energy flow through food chains,
suggest which of these four animals could be farmed to provide the maximum amount of

food energy in kJm=2 year-! for humans.

Explain the reasons for your choice.
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33 The diagram shows a food chain.
mahogany tree — caterpillar — small bird — owl

In this food chain, which population has the largest biomass and which has the largest population

size?
largest biomass largest population size
A owl mahogany tree
B owl small bird
[ mahogany tree caterpillar
D mahogany tree owl
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1 Nitrogen is an essential element for plant growth. Most plants can only use nitrogen
in the form of nitrate ions. Only legumes that have bacteria living in their root
nodules can use nitrogen from the air.

(@) (i) Explain how nitrate ions help plants to grow.

(ii) Name the type of bacteria that live in the root nodules of legumes.
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(b) Many animals excrete urine that contains urea. Some soil microorganisms use the
enzyme urease to change urea to ammonium ions and carbon dioxide.

Describe how ammonium ions can be converted to nitrate ions in the soil.
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21 The diagram shows part of the water cycle.

‘Which arrow represents condensation?

clouds

water vapour | +——

plants

soil

river
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1 The diagram shows the nitrogen cycle.

—> Organic material
Microorganisms N Ammonium
— —>
and plants Animals ions.
7Y
Nitrogen Process P
Y
Process @ Nitrate ions  [«———  Nitrite ions ~ |«——

1 (a) (i) Name process P.

1 (a) (i) Name process Q.
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18 Which process does not release carbon dioxide to the atmosphere?

A

B
c
D

decomposition of animals
photosynthesis of plants
respiration of animals

respiration of plants
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34 The diagram shows part of the carbon cycle.

atmosphere

plants

animals

‘Which numbers represent excretion?

A 1and2 B 1and4 C 2and3 D 3and4
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5 The diagram shows the nitrogen cycle. Different stages have been numbered 1 to 8.

nitrogen
in
air

nitrates
o\ \e
nitrites

@

L ammonia <———

plant
protein

animal
protein

®

(a) The table lists the stages involved in the nitrogen cycle.

Complete the table by giving the correct number, or numbers, corresponding to

each stage.
The first one has been done for you.
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absorption

denitrification

nitrogen fixation

(4)
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6 The diagram shows the nitrogen cycle with four different stages labelled A, B, C and D.

nitrogen (N,) in atmosphere

amino acids
and proteins in
plants and animals

ammonium fons (NH,")

(@)
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(c) Some scientists suggested that the fast-growing trees would help to reduce
global warming more than slow-growing trees.

Explain how planting fast-growing trees could reduce global warming.
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6 (a) Sentences (i) and (ii) are extracted from longer definitions of ecological terms. Each has one
or more missing words.

Complete (i) and (ii) using the correct terms chosen from the list below.

a population a community an ecosystem
a niche a habitat trophic level
producers organisms consumers

U]

is the particular location and type

of local environment occupied by

or organism, characterised by its physical features or by its dominant

3]

.... Is the functional role or place of a species of

organism within

[2]
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A history of the interaction between red squirrels and grey squirrels includes these facts:

+  Grey squirrels, which occupy a similar niche to red squirrels, expanded their range rapidly
after introduction.

+  Grey squirrels carry a virus that does not harm them, but which kills red squirrels.

*  Red squirrels became extinct in many parts of the British Isles.

*  Recently some areas have seen a reversal of this frend. There has been a decrease in
numbers of grey squirrels. Red squirrels have re-colonised their former areas of habitat.

+  This has happened in areas where protection of a native predator species, the pine
marten, Martes martes, has resulted in an increase in the number of these predators.

+  Analysis of pine marten faeces shows that they catch and eat many more grey squirrels
than red squirrels.

(a) Use the information given to identify the causes of the extinction of red squirrels in many
parts of the British Isles.

-[2]
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A sheep farm in central Alberta is located on a plot of land 3.00km by 2.00km. There are 858
female sheep and 42 male sheep on the farm. The farmer has constructed shelters for the sheep and
provides them with food and water to supplement the graze that is naturally available.

‘Which statement describes the likely effect of the intervention by the farmer on the sheep population
‘growth rate (1)?

7 would be negative because b would increase and d would decrease
7 would be negative because b would decrease and d would increase
7 would be positive because b would increase and d would decrease
7 would be positive because b would decrease and d would increase

Towp
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2. The sheep liver fluke is an organism that lives in the intestines, liver, brain, and lungs of sheep and
cause tissue damage in these organs. Which statement best describes the likely effect of a severe
infestation of sheep liver flukes on a sheep population?

vows

Commensalism would reduce the carrying capacity of the sheep population
Parasitism would reduce the carrying capacity of the sheep population
Commensalism would reduce the density of the sheep population
Parasitism would reduce the density of the sheep population
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Use the following information to answer the next question

Deer are very adaptable and have been invading many habitats in the western provinces of
Canada. Some deer even live in wooded parks in towns and cities. Deer populations are increasing
dramatically because, to protect their livestock, farmers have reduced the number of natural
‘predators that feed on deer.

9. When deer move into wooded lots in some towns o cities, the size of the population in surrounding
wilderness areas decreases. In this case, the main factor affecting the population size of deer in the
wilderness areas is

A predation
B.  emigration
C. competition
D. immigration
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Use the following information to answer the next two questions

Number of organisms per 10 mL sample

T35 7 9 oo

Time (days)
3. The two factors that were likely responsible tor the tiuctuations m the population ot yeast from day 4
to day 16 were

predation and limited food supply
intolerance and predation

limited food supply and overcrowding

overcrowding and temperature intolerance

vows
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4. Alikely cause of the change in the yeast population from day 7 to day 9 was

an increase in nutrient concentration

an increase in environmental resistance

a decrease in the Paramecium population

a decrease in population density of the yeast

vowp
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Use the following information to answer the next question

In areas where moose and caribou share habitat, they are both preyed upon by wolves. The
‘population cycle of the moose is affected by the presence of a second prey species, the caribou.

-from Mech, 1996

18. A reasonable prediction based on these predator — prey relationships s that

A predator species would not show population changes caused by density-dependent factors

B.  lownumbers of caribou would cause wolf starvation if the moose population was also
low

c wolf and prey population would decline as the same diseases spread through the three
populations

D.  anarea would have the same carrying capacity for moose s it has for caribou, even
though each species has different food preferences
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5.

Use the following information to answer the next question

On a newly formed island, successful populations of grasses and a species of mouse appeared.
Later, a species of hawk flew in. The hawks feed on mice and fish. The population levels of mice
and hawks are represented in the graph.

1000
9
o0
00
0
o0
00
00
0
100

1967 1088 1989 1990 1991 1992 1991 1994
Year

In 1991, the data for the mice indicates that

vowp

ris positive because b<d
ris positive because b>d
r is negative because b<d
7 is negative because b>d
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Red lionfish are native to the waters of the southern Pacific Ocean, the Indian Ocean, and the
Red Sea. Approximately five times per month, female red lionfish release more than 1 000
eggs at one time into the water, where fertilization takes place. Within a day, the fertilized
eggs hatch into larvae, which then migrate to the ocean floor.

48. The expected growth pattern and growth curve of the red lionfish population in the
southern Pacific Ocean are, respectively,

A.  exponential and S-shaped
B. exponential and J-shaped
C. logistic and S-shaped

D.

logistic and J-shaped
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36 The graph shows the rate of growth for a population of herbivores.

‘Which is the exponential (log) phase in the growth of this population?

number of
herbivores

time




image101.emf

image54.png
25

In 1991 a small area of vegetation in Victoria, Australia, was destroyed by a fire. Before the
fire, the plants growing in this area were dominated by one species, the native coastal tea-tree
Leptospermum laevigatum. There were between 1 and 3 different plant species per square metre.

Afew weeks after the fire, this area had between 15 and 20 different plant species per square
metre.

(@ () Identify the process that leads to changes over time in the mix of plant species growing
in an area after an event such as a fire.

(1 mark)

(ii) Describe the process that leads to changes over time in the mix of plant species present
after an event such as a fire.

(3 marks)
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23. Which one of the following combinations of characteristics would be most common in the species
of plants growing in the first few months after a large bushfire?

Reproductive effort Length of life Number of offspring
J. high short many

K low long few

L high long many

M low short few
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34 Itis estimated that at least 16% of the Amazon rainforest has been cleared for agricultural use.
Typically, the forest plants are completely removed by ‘slash-and-burn’ methods.

In the first few growing seasons after an area has been cleared, the farmers can expect a good
crop. However, as the soil nutrient levels drop, the crops fail, the farms are abandoned, and the
forest plants slowly recolonise the areas.

(a) State the term that is used to describe the change in the mix of forest plant species that
recolonise the abandoned farms.

(2 marks)

(b) State which trophic level is the most important in returming resources to a community.

(2 marks)

(¢) The biodiversity of the community changes as the forest plants slowly recolonise the
abandoned farms.

Describe the process that results in this change in biodiversity.

(4 marks)

(d) Explain how the clearing of rainforest could result in an increase in levels of carbon
dioxide in the atmosphere.

(4 marks)
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6 During the construction of a motorway in the 1970s, an area of Hampshire heathland,
previously used for grazing, was abandoned. With the loss of the grazing animals,
succession towards a climax community took place on this heathland.

By the 1990s, a scrubland community had developed. A characteristic of this
scrubland is the presence of young trees, such as the Birch (Betula pendula).

(a) Explain what is meant by each of the following terms.

(i) Succession

@)

(ii) Climax community
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() Asurvey of the occurrence of one rare and endangered plant species, Petty Whin
(Genista anglica) was carried out.

In this study, a line of 8 people at 2 m intervals walked across the study area. They
recorded the position, height and width of each specimen of Petty Whin. The
direction of the line was changed several times to ensure that the whole area was
covered.

(i) Place a cross (X)) in the box next to the term that describes the method used
to collect data in this survey.

[0 A permanent

[J B random

0 € systematic

O D trial-and-error
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Question 12

Evidence for the bacterial origin of chloroplasts 1s supported by observations that both chloroplasts and bacteria
A. do not contain ribosomes.

B. reproduce and divide by mitosis.

C. have a single circular chromosome.

D. store chlorophyll in their outer membrane.
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4 (a) (i) Describe the role of DNA polymerase in DNA replication.

[1 mark]
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4 (a) (i) Other than being smaller, give two ways in which prokaryotic DNA is different from
eukaryotic DNA.

[2 marks]
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Some researchers are developing a technology to test for the presence of different flu
viruses in a person’s blood. One step in the process involves using RNA as a template to
produce DNA. The DNA that is produced is then cut into fragments.

40. Which of the following rows identifies the technology used to cut DNA into fragments and
describes a property of the DNA fragments?

Row Technology Property of DNA Fragments
A. | Ligase enzymes A sequence of nucleotides that contains thymine
B. Ligase enzymes A sequence of codons that contains uracil
C. | Restriction enzymes | A sequence of nucleotides that contains thymine
D. | Restriction enzymes | A sequence of codons that contains uracil
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4 (b) Table 2 shows the percentage of each base in the DNA from three different organisms.

Table 2
Percentage of each base in DNA
Organism
Adenine | Guanine | Thymine | Cytosine
Human 30.9 19.9 29.4 19.8
Grasshopper 294 205 294 20.7
Virus 24.0 233 215 31.2

4 (b) (i) Humans and grasshoppers have very similar percentages of each base in their DNA but
they are very different organisms.

Use your knowledge of DNA structure and function to explain how this is possible.
[2 marks]
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6. Which one of the following processes does notoccur during meiosis?

OO0 0O

Separation of sister chromatids.
Crossing over that produces new combinations of chromosomes.
Separation of homologous chromosomes.

Independent assortment of pairs of homologous chromosomes.
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Bricfly explain three ways in which meiosis gives rise to genetic variation.

1
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To produce large rainbow trout for the sport-fishing industry, fish farmers subject
fertilized rainbow trout eggs to high pressure. The pressure causes a fertilized egg to
fuse with the chromosomes in a polar body. The resulting structure develops into a
larger-than-normal rainbow trout that is sterile.

Rainbow trout have a chromosome number of 27 = 58 and normally produce
gametes by meiosis.

23. Inarainbow trout that is produced by subjecting a fertilized egg to high pressure,
the chromosome number of a somatic cell is

A. n=29
B. n=58
C. 2n=58

D. 3n=87
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In honey bees, female bees develop from fertilized eggs, and male bees develop
from unfertilized eggs.

More than 30 mutations have been described in honey bees, including alterations in
eye colour and wing size. Most of these mutations are recessive.

Harbo, J. R, and T. E. Rinderer. 1980. Breeding and genetics of honey bees. Agriculture Handbook, no. 335 49-57.

24. The honey bees expected to have a higher proportion of recessive phenotypes are

females, because they are haploid
females, because they are diploid
males, because they are haploid
males, because they are diploid

SoFEE
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Some Events in a Cell Cycle

DNA replicates.

Sister chromatids separate.

Homologous chromosomes separate.

Crossing over between non-sister chromatids occurs.

BLR-

merical Response

B he order in which the events in the cell cycle numbered above occur
is and
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Introns Exons Function of a gene
present | absent | codes for an amino acid
absent absent | codes for a polypeptide
present | present | codes for an RNA molecule
absent present | codes for a protein
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1. Which one of the combinations in the table correctly identifies the presence or absence of introns and exons in a human

gene, and a function of a gene?

O
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3. Asegment of one of the strands of DNA contains the nucleotide sequence below.

ACGTACGCACCATCA

Which one of the following nucleotide sequences could be used as an RNA probe to locate this segment of DNA?

(O caccauca
(O Aacecacca
(O caucceeuc

(O cAGGATGA
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(a) Whatis meant by a gene?

2)
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(i)  Starting with mRNA, describe how the process of translation leads to the production of a
polypeptide.

(4)
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Read through the following account of protein synthesis and then fill in the spaces with the most appropriate word
or words.

Messenger RNA formed by ... .. from the nuclear DNA passes through pores in the

........................................ and attaches t0 .......cccccceuecieieinieiciecees 0N the Lo
........................................ amino acids are brought to the mRNA by the molecules of .........cccccovviiieririnncnee
which attach to the ......cccooevivivivnniriiiis of the MRNA by their .....ccccooiiiiniiiiiiieeececeeeees .

Adjacent amino acids then join together by .... to form a .

This is released and passes to the .......ccooeeercericericerecreens where it associates with other similar

molecules to make protein.

(11]
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The table below relates to certain features of messenger RNA and transfer RNA. If a feature is correct mark
the box with a tick (v') and if a feature is incorrect mark the box with a cross (X).

e I
May contain several genes/alleles _—

Can associate with any amino acid _—
Contains uracil instead of thymine _—
A short molecule 70-90 nucleotides long. _—

[5]
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The table below shows some of the 64 available codons and their associated amino acids.

Codon Amino acid
AGG arginine
CAG glutamine
GGG glycine

GGU glycine

GUU valine

UUA leucine

UCA serine

uUuuU phenylalanine

(a) The diagram below shows the coding strand of a length of DNA with its bases indicated.

AGTCCCAAAT
——  DNA
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(iii)

(iv)

Identify each of the four bases:

Write down the base sequence of a length of messenger RNA that would be transcribed from this DNA.

mRNA 1]

In all known life forms on Earth the code is non-overlapping. Explain what is meant by the term ‘non-
overlapping’.

State the sequence of amino acids which would result from the DNA sequence in (a).
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A Cell Process

Coding strand

TAGAAACCACAA

AUC
n0o0oonnnnnnn

39.  The process illustrated in the diagram above is

replication, and it takes place in the nucleus
replication, and it takes place in the cytoplasm
transcription, and it takes place in the nucleus
transcription, and it takes place in the cytoplasm

sk s
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Different cells within an organism have different proteins. In some cases different proteins can be
coded for by the same gene.

Explain how the expression of a single gene can lead to the production of different proteins.

3 marks
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4 Induced pluripotent stem cells (iPS cells) are a new type of stem cell.

(@) To produce iPS cells, four genes that code for different transcription factors are
added to the genome of somatic (body) cells. The transcription factors produced
cause the somatic cells to be converted into iPS cells.
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(i) Explain how these transcription factors may cause the somatic cells to be
converted into iPS cells.
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(c) Some people who move to live at high altitudes can develop chronic mountain sickness. One
feature of this condition makes it difficult for the heart to pump blood around the body owing
to the increased production of red blood cells.

The EPAS1 gene codes for a type of protein called a transcription factor, which helps to
regulate the transcription of genes involved in red blood cell production. Some people have a
mutated version of this gene that prevents the over-production of red blood cells.

(i) Explain what is meant by transcription.
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(ii) Describe how a mutated version of the EPAS1 gene can cause a change in the
transcription factor protein produced.
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(iii) Some transcription factors may prevent transcription.

Suggest two ways in which they may do this.
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The picture below shows human chromosomes obtained by karyotyping.
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(ii) A mutation is shown in the above karyotype. Label it on the drawing, name it and explain how could it
have happencd.

Name:

How it happened:

) What was the sex of the individual from which the karyotype was taken? Explain your answer.
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(¢)Explain why if two organisms heterozygous for one pair of alleles are crossed, the probable ratio of offspring
phenotypesis 3:1.
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Question 29
A newborn baby was diagnosed with Patau syndrome. Her karyotype showed three copies of chromosome 13.
This is an example of

A frameshift mutation.

B. block mutation.

C. ancuploidy.

D. polyploidy.
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Tn rare cases, single gene mutations can cause obesity in humans. The mode of inheritance
of these mutated genes can be autosomal recessive, autosomal dominant, X-linked
recessive, or X-linked dominant.

—based on Centers for Disease Control and Prevention, 2005

Office of Genomics and Discase Prevention. 2005. Obesity: Single gene disorders that have obesity as primary feature. Public Health
Perspectives. Centers for Disease Control and Prevention. hitp://www.cde.gov/genomics/infolperspectives/filesiobesdisord.htm
(accessed March 11, 2005).

Descriptions of Some Forms of Hereditary Obesity

1 All daughters of a man who has this form of hereditary obesity are affected and none

of his sons are affected.

2 Two unaffected parents cannot produce an affected child with this form of hereditary
obesity.

3 To be affected with this form of hereditary obesity, a person must be homozygous for
the mutated gene.

4 In this form of hereditary obesity, a female requires two mutated alleles to be affected,
whereas a male requires only one.

umerical Response

B Match cach description of hereditary obesity given above with its mode of inheritance
given below. (Use each number only once.)
Description:
Modeof  Autosomal  Autosomal ~ Xcinked  X-linked
Inheritance: recessive  dominant  recessive  dominant
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The eumelanin gene determines coat colour in dogs. The dominant allele (E) produces
a black coat, and the recessive allele (e) produces a red coat. The merle gene controls the
expression of colour. The merle alleles are incompletely dominant, as shown below.

Genotype Phenotype
mm Full colour (either black or dark red)
Mm | Dilute colour (cither grey or light red)
MM | White

The eumelanin and merle genes are located on two different autosomes.

32. A grey dog that is homozygous dominant for cumelanin mates with a dark red dog. The
phenotypes that are possible in their offspring are

A. grey and black

B. black and white
C. grey and dark red
D.  dark red and black
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Use the following additional information to answer the next question.

A dog breeder wants to determine the genotype of her white dog. To do so, she mates her
dog with another dog in a test cross. Some of the puppies produced have grey coats, and the
remainder of the puppies have light red coats.

33, Which of the following rows identifies the genotype of the breeder’s white dog and the
phenotype of the other dog in the test cross?

Row |  Genotype of the White Dog Phenotype of the Other Dog
A EeMM Dark red
B. Eemm Dark red
C. ceMM White
D. cemm White
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Hyperelastosis cutis (HC) is an autosomal recessive disorder in horses that causes
the skin to tear easily.

31. A female horse is known to be a carrier of HC if she is mated with a

heterozygous male horse, and 50% of their offspring have HC
heterozygous male horse, and 75% of their offspring have HC
homozygous recessive male horse, and 50% of their offspring have HC
homozygous dominant male horse, and 75% of their offspring have HC

sk s
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A Human Karyotype

Lo T
E?ﬁ%aaa;gae

28. Based on the karyotype above, nondisjunction occurred in the parent during either

anaphase I of oogenesis or anaphase I of spermatogenesis
anaphase I of oogenesis or metaphase I of spermatogenesis
metaphase T of oogenesis or anaphase I of spermatogenesis

‘metaphase I of oogenesis or metaphase I of spermatogenesis

sk s
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Type 1 neurofibromatosis (NF1) is a genetic disorder that has many different
phenotypes. Symptoms include patches of skin pigmentation, tumours of the
nervous system, learning disabilities, and hypertension. NF1 is an autosomal
dominant disorder that occurs in one in 3 000 births in the U.S.

Rasmussen, Sonja A., and J. M. Friedman. 2000. NF/ gene and neurofibromatosis 1. American Journal of Epidemiology
151 (1: 33-40.

32.

Which of the following pedigrees best represents the inheritance pattern of NF1?

A B.

£
:





image95.png
(a) Describe how a gene can be isolated from human DNA.

2)
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(ii)  Describe the role of restriction endonucleases in the formation of plasmids that
contain donor DNA.

2)
(iii)  Describe the role of DNA ligase in the production of plasmids containing donor DNA.

(1)
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(c) Molecular biologists often use plasmids which contain antibiotic resistance genes.

Explain the reason for this.

2)
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A protein produced by a species of bacterium is toxic to caterpillars. The gene coding for
this protein was removed and transferred into a crop plant.

(@) (i) Describe how the gene could have been removed from the bacterial DNA.

(i)  Many copies of the isolated gene were required. Name the process used in a
laboratory to produce many copies of DNA from a small amount.

2)

(1)
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(@) (i) Some human DNA was cut into separate pieces using a restriction enzyme
which produced a staggered cut. A scientist wanted to insert these pieces of DNA
into plasmids and used the same restriction enzyme to cut the plasmids. Explain
why the pieces of human DNA would be able to join to the cut DNA of the plasmids.

2)
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Human insulin can be synthesised in a laboratory strain of Escherichia coli using recombinant
DNA (rDNA) technology.
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(a) (i) State the role of each of these enzymes in producing rDNA carrying the gene for human
insulin.

reverse transcriptase

DNA polymerase

restriction enzyme

DNA ligase

-[4]
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In 1991, nine skeletons were found in Russia. They were believed to be those of Tsar Nicholas II,
his family and staff who were killed in 1917 during the Russian revolution. Very small amounts of
DNA were isolated from these skeletons. This DNA was used in the polymerase chain reaction
(PCR). Genetic fingerprinting was then carried out on this DNA to identify the skeletons.

The chart shows some of the results obtained from the genetic fingerprinting of seven of the
skeletons, three children and four adults.
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Use information from the passage and your own knowledge to answer the following questions.

(a) Explain why the polymerase chain reaction was used in this investigation.

(2)
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(d)  All three children on the chart had the same parents. One of the parents was Adult 1.

Which of the other three adults on the chart was the other parent? Give the reason for your
answer.

2)
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Suggest mechanisms to explain the following.

() The emergence and establishment of new strains of DDT-resistant mosquitoss.

(b) The emergence of antibiotic strains of bacteria among many different bacterial specics.
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24. It has recently been found that some species of disease-causing bacteria that were previously
killed by antibiotics are now resistant to these drugs.

‘Which one of the following statements is the best explanation for the origin of this resistance?

J.
K
L

Resistant bacteria survive as a result of natural selection.
Generations of bacteria adapt and become resistant to antibiotics.

Random changes in the sequence of bacterial DNA bases produce resistance to
antibiotics.

. Antibiotics cause mutations in bacterial proteins, resuiting in resistance.
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kill all but the most primitive species.
are caused by the introduction of competing species.
are followed by a period of rapid divergent evolution.
have been caused by continental drift and carthquakes.
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Two populations of platypuses (Ornithorhynchus anatinus) each live on a different island off the coast of
Australia. Scientists believe that both of these island populations are at greater risk of dying out than
populations of these platypuses on the mainland of Australia.

‘Source:Palych | Dreamstime com

The table below shows combinations of size of gene pool, genetic diversity, and potential for genetic
drift.

Size of gene pool | Genetic diversity | Potential for genetic drift

J| smal high low
K| large high low
L| large low high
M| small low high
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11. Which one of the combinations shown in the table is most consistent with island populations of platypuses being at
greater risk of dying out than are mainland populations?
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24. The black robin (Petroica traversi) is an endangered species of bird found on the Chatham
Islands off the coast of New Zealand. Recent studies found about 250 black robins on the
Chatham Islands, but in 1980 there were just five birds, and only one of them was a fertile female.
Every living black robin on the Chatham Islands today is a descendant of that one female.
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(a) State the term that refers to all the genetic information in the interbreeding population of
black robins.

(1 mark)

(b) Explain why the reduced genetic diversity of the black robin species increases its
risk of extinction.

(3 marks)





image156.emf

image157.png
14. Refer to the following diagram, which shows four populations of frogs (A, B, C, and D). These
populations are represented by circles. The circles that overiap indicate interbreeding populations.
The circles that do not overlap indicate populations that cannot interbreed to produce fertile

(0 O

From this diagram, it would be reasonable to conclude that

population D will evolve into a new species.
populations A and C have the same predators.
three different species would remain if population C died out

=z - x <

. two different species are represented by populations A, B, C, and D.
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26. (a) Polyploidy in eukaryotic organisms is the presence of more than two sets of chromosomes in

()

their somatic cells.

Polyploid plants can form spontaneously within populations of diploid plants, giving rise to
new species in the same habitat.

State the term that is used for the process by which a new species that shares a habitat with
its ancestral species is formed.

(1 mark)

Describe the process that leads to the formation of a new plant species as a result of physical
separation of a subpopulation from the original plant population.

(4 marks)
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22 Skinks are smooth-scaled lizards that are found in a variety of habitats.

Which one of the following differences is feast likely to prevent two species of skink from
interbreeding?

J.

=X

The two species have different-coloured skin.

Males of different species have different mating rituals.

The two species colonise different parts of a desert community.
Females of different species are fertile in different months of the year.
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Use the following information to answer the next question

‘The Amish is a group of people who rarely marry outside of their community. In one group
of Amish in Ohio, the incidence of cystic fibrosis was 19 in 10,816 live births. A second
group of Amish in Ohio had no affected individuals in 4,448 live births. No members of
cither group are related. These data illustrate what population geneticists refer to as the
“founder effect”.

-from Klinger, 1983

15. The “founder effect” seems to occur when

the environment favours one population over another population
a non-representative subpopulation forms the basis for an isolated population
individuals from one population move into and become part of a second population
two similar populations exist in the same community without being reduced in number

Towp
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27. One year after the complete destruction of tropical rainforest by a cyclone in north Queensland,
a large variety of plant species — different from those that had been destroyed — were growing in
the area.

Several years later, the types of species of plants that were growing in this area had changed again

(a) State the term that is used to describe the variety of species that exist in an environment.

(1 mark)

(b) State the name of the process that results in changes over time in the types of species of
plants growing in an area that has been destroyed by, for example, a cyclone.

(1 mark)

(c) Describe the process that results in changes over time in the types of species of plants
growing in an area that has been destroyed by, for example, a cyclone.

(3 marks)
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12. Atits closest point, Kangaroo Island lies about 13.5 km off the coast of South Australia. It is
estimated that the population of echidnas (spiny anteaters) on this island has been geographically
separated from mainland populations of echidnas for around 18000 years.

Kangaroo Island echidna
Tachyglossus aculeatus multiaculeatus

Source: ® Anthony Sheffield | Dreamstime.com

The individuals in a population of organisms that becomes geographically isolated from all other
populations of its species, such as the Kangaroo Island echidnas, will

J.

K
L.
M.

gradually undergo allopatric speciation and evolve into a new species.
become genetically very similar to each other as a result of genetic drift
adapt to their environment, possibly changing into a new species.

be subjected to selection pressures in their isolated environment.
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The courtship behaviour of male fruitflies has several components. The diagram shows the
courtship sequences of males from two closely related species of fruitfly.

Species A
Faces Scissor Vibrates | | Licks Attempts Mates
female | 7| swings | | wings female | | tomate |
Species B

Faces | | Vibrates || Licks | | Attempts | | Mates

female wings female to mate
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(b)  Suggest how the courtship sequences provide evidence that

(@ the fruitflies are separate species

o

(i) the species are closely related.

o
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Use the following information to answer the next question

‘The fathead minnow is a small fish common in Alberta waters and is used as  food source by
‘many different predators. When injured, some minnows secrete a chemical (called
schreckstoff) that both attracts predators and causes other minows to huddle in large groups.
Approaching predators tend to be distracted by the mass of minnows and by each other.
Offten, the injured minnow can escape.

-from Gonick, 1996

16. The frequency of the gene that controls the production of schreckstoff by minnows is likely

to increase in the gene pool of the population

to decrease in the gene pool of the population
to stay the same in the gene pool of the population because natural selection is occurring

to stay the same in the gene pool of the population because natural selection is not
occurring

vows
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12.

Complete the following passage.
The classification system of living organisms consists of  hierarchy in which groups are
contained within larger groups with no overlap. These groupings are phylogenetic because they

are based on the relationship befween organisms.
The lion, Panthera leo, is classified as belonging to the genus....
Itis recognised as a different... ....from the tiger, Panthera tigris,

because lions and tigers cannot breed together to produce...
offspring. Al the different genera of the cats are grouped info the.........

Felidae. Further groupings occur until the largest unit of classification is formed,
the

(Total 6 marks)
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Female caribou reach sexual maturity at three years of age and will typically give
birth to one calf per year after that.

48.  The reproductive strategy of caribou is best described as

K-selected, because caribou have a high biotic potential
K-selected, because caribou have a low biotic potential
r-selected, because caribou have a high biotic potential
r-selected, because caribou have a low biotic potential

SoFEE
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Explain the difference between species richness and species evenness and why both
measurements are needed to assess biodiversity.
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2 (b) Another group of ecologists investigated biodiversity of lizards in a woodland area.

Table 1 shows their results.

Table 1
Lizard species ::.::c.z':a‘l’;
Dominican giant anole 5
Hispaniolan green anole "
Hispaniolan stout anole 22
Bark anole 91
Hispaniolan grass anole 13
Cope’s galliwasp 5
Cochran’s least gecko 8
Peninsula least gecko 1
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SpI =1 (3py)

where:

N = total number of organisms of all species
n = number of organisms of one species
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2 (b) (i) The ecologists also determined the index of diversity of lizards in an oil palm plantation
next to the woodland area. They found fewer species of plant in the oil palm plantation.
Lizards feed on plants and insects.

Explain why fewer species of plant would lead to fewer species of lizard in the oil palm
plantation.

[3 marks]
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(ii) A small population of Iberian lynx, Lynx pardinus, exists in parts of Spain. The Iberian
lynx is critically endangered and, with around 100 individuals left, it is the world’s most
endangered species of cat.

The Iberian lynx and Eurasian lynx were once classified within the same species, based
on their observable features.

In the last 10 years, the Iberian lynx has been re-classified as a separate species within
the genus Lynx, on the basis of its phylogeny.

Define the term phylogeny and explain how phylogeny is related to classification. Use the
two lynx species as examples.

4





image11.png
Suggest why it is only in the last 10 years that the Iberian lynx has been classified as a
separate species.
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Grass can store varying amounts of silica. Rodents called voles use grass as a food
source, and the amount of silica present in the grass affects the growth of the vole
population. High silica content makes grass difficult for a vole to digest, which leads
to decreased growth and reproduction rates in the vole population. Fewer voles
consume grass when the silica content is high.

Massey, Fergus P, and Sue E. Hartley. 2006. Experimental demonstration of the aniherbivore effects of silica in grasses:
Impacts on foliage digestibility and vole growth rates. Proceedings of the Royal Society B: Biological Sciences 273, no.
1599 (September 22): 2299-304. doi:10.1098/rspb.2006.3586.

44, The relationship between the grass and vole populations is best described as

A.
B.
C.
D.

symbiotic
producer—consumer
interspecific competition
intraspecific competition
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Use the following information to answer the next question

Symbiotic Relationships
Relationship Species 1 Species 2
1 + N
I + 0
m + +

Note: -+ means that the species benefits from the relationship
- means that the species is harmed by the relationship
0 means that the species shows no effect because of the relationship

5. Relationships I, II, and IIL, are called, respectively.

commensalism, parasitism, and mutualism
‘mutualism, parasitism, and commensalism
parasitism, mutualism, and commensalism
parasitism, commensalism, and mutualism

Towp
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13. Which one of the following graphs best represents the mutation rate over time that enables biologists to determine
when related species separated from a common ancestor?

@) @)

2 EI N
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Time Time
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Use the following information to answer the next question

In winter, snowshoe hares found in Jasper National Park create pathways in the snow between
feeding and resting sites. These travel lanes are then used by porcupines, making the porcupines’
‘movement through deep snow easier.

17. What relationship exists between the snowshoe hare and the porcupine?

A Mutualism

B.  Predator—prey

C. Commensalism

D. Intraspecific competition
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13. Which of the following relationships would be considered to be a mutualistic relationship?

Towp

‘The myxoma virus was introduced to control the rabbit population in Australia
‘The abandoned burrows of woodpeckers often become nesting sites for bluebirds
Blowdly eggs, laid on the skin of sheep, develop into larvae that feed on sheep tissues
‘The stomachs of cattle contain large populations of bacteric that aid in the digestion of
cellulose
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13. In rare circumstances, a male false killer whale (Pseudorca crassidens) breeds with a female
common bottlenose dolphin (Tursiops truncatus) and produces live offspring called ‘wholphins'.

Wholphin

Source: © beaverboy56 | shutterstock.com

For a biologist to conclude that the false killer whale and the common bottienose dolphin are the
same species, the resulting offspring would need to

ESIE

be physically similar to both parent organisms.
be unable to produce gametes.

be able to produce offspring with another false killer whale or common bottlenose dolphin
inherit half of their chromosomes from the common bottienose dolphin.
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Refer to the following table, which shows the sequence of amino acids (asp, gin, gy, pro, and tyr)
in the corresponding section of synaptophysin in three different species:

Position of amino acid in sequence
Species

291 | 292 | 203 | 294 | 295 | 296 | 207 | 298 | 299 | 300
Human being pro gin aly asp tyr gly gin gin aly tyr
(Homo sapiens)
Rhesus macaque ~ pro gin aly asp tyr aly gin gin aly tyr
(Macaca mulatta)
House mouse aly pro gin aly asp | tyr aly gin ain aly
(Mus musculus)

(@) Using data from the table, explain why it is likely that a human being is more closely related
to a rhesus macaque than to a house mouse.

(4 marks)
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Refer to the following table, which shows amino acid sequences from a segment of a viral protein
that is found in a number of different viruses. These viruses were isolated from patients suffering
from either the common cold (caused by a rhinovirus) or influenza. Each letter represents a single
amino acid.

Virus Amino acid sequence

rhinovius 1 | P |E[F [P | Y [N|A|T|T|E|P|T|K[A|V|P|F|Q
Alvip[p[r[1
rhinovius 3 | P |E|F|s |y |s|A|G|D|D|P|A|G|E|E|P|F|N

rhinovirus 2

o
m
-
o
<
o
®
m
m
o
-
~

infuenzaA [P [E[Y|H|T[P|Vv|m[E[P[L[D[P|F[T[M][D]K
influenza B [P [E[Y[H[T|P[k[M[E|P|L|[D[A[F[A[M|[D]|N
infuenzaC |P |E|Y|H|[T|P|V|M[E|P|L|D|V|[F|D|M|D|K

‘Which one of the following statements is consistent with the data in the table above?
J. The rhinoviruses are more closely related to each other than the influenza viruses are to
each other.

K. Influenza virus A is more closely related to influenza virus B than influenza virus B is to
influenza virus C.

L. The influenza viruses are less closely related to each other than they are to the
rhinoviruses.

M. Rhinovirus 2 is more closely related to rhinovirus 3 than it is to rhinovirus 1.
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©

Cytochrome c is a protein involved in one of the reactions of acrobic respiration in a
‘mitochondrion. The molecular structure of cytochrome ¢ from different species has been
analysed. More similarities are present in the structure of cytochrome ¢ in closely related
species than in distantly related species.

()  Explain what is meant when two species are described as being closely related.

(&)
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(d) When measuring the biodiversity of a habitat, it is difficult to count every organism. It is
therefore necessary to sample a proportion of the habitat. The sampling process must not be
biased.

Outline an unbiased sampling method that can be used to measure the biodiversity of plant
species in grassland.
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a. Estimate the approximate amount of biomass represented by parasites in this

B ecosystem. (1 mark)
B b. Contrast the biomass in the different trophic levels. (2 marks)
B <. Explain why parasite biomass occurs both in tertiary consumers and

N secondary consumers. (1 mark)

Page 7017 1134 words (3 Engish (Ausraia) W oicpiay serings B Bl & -

O Type here to search )
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The pyramid of biomass obtained from a pine forest stream includes the parasite
biomass. Parasites are fungi, worms and other organisms that live on a host.

4 Parasite biomass

Tertiary consumers

‘Secondary consumers
Primary consumers

Autotrophs

Biomass / kg

[source:
Parasites & Vectors, 5 page 239. DO 10.1186/1756 3305.5.239]

11a. Estimate the approximate amount of biomass represented by parasites (1 mark]
in this ecosystem.

Markscheme

any value between 15 kg and 22 kg

11b. Contrast the biomass in the different trophic levels. [2 marks]
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4 The diagram shows the transfer of energy from sunlight to a bullock feeding on grass.

Respiration
33.4%

Sunlight > | Grass 13.1%—> | Bullock [—4.1%—> New tissue
1046700
™ year”

! 62.5%

o~

Facces and urine

(2) The energy stored in new tissue of the bullock each year is 125 kJm™ year .
Calculate the amount of energy trapped in photosynthesis each year by cach square
metre of grass. Show your working.

Answer

KT (2 marks)

(b) The carbon present in organic compounds in the bullock’s facces is recycled and made
available to the grass. Describe how.

(3 marks)
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2 Total plant growth within an ecosystem depends on the light intensity, temperature and the supply
of water and inorganic minerals to the ecosystem.

Table 3.1 shows the net primary production by plants in four different ecosystems.

Table 3.1
ecosystem net primary production
(kJm~2 year)
temperate grassland 9240
temperate woodland 11340
tropical grassland 13440
tropical rainforest 36160

(a) Discuss possible reasons for the differences in net primary production in these ecosystems.

41
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