
Cell divisionCell division

PurposePurpose
Growth / repair / replacement; asexual clonesGrowth / repair / replacement; asexual clones

PreparationPreparation
Interphase: grow and copy DNA into sister chromatidsInterphase: grow and copy DNA into sister chromatids

AlignmentAlignment
Prophase: spindle; metaphase: equatorProphase: spindle; metaphase: equator

SeparationSeparation
Anaphase: chromatids separate; telophase: two nucleiAnaphase: chromatids separate; telophase: two nuclei

OutcomeOutcome
Cytokinesis → two cells; chromosome number maintainedCytokinesis → two cells; chromosome number maintained

CancerCancer
Uncontrolled division can produce a tumourUncontrolled division can produce a tumour

GrowthGrowth

IncreaseIncrease
Animals grow through division and differentiationAnimals grow through division and differentiation

PercentagePercentage
Change ÷ initial × 100; 20 g → 25 g gives 25%Change ÷ initial × 100; 20 g → 25 g gives 25%

PercentilesPercentiles
Compare age with reference size; 50th = medianCompare age with reference size; 50th = median

InterpretationInterpretation
75th: 75% smaller in reference; assess trends75th: 75% smaller in reference; assess trends

Stem cellsStem cells

DifferentiationDifferentiation
Unspecialised → structures for particular jobsUnspecialised → structures for particular jobs

PotentialPotential
Stem cells divide and differentiateStem cells divide and differentiate

TypesTypes
Embryonic: most types; adult: limited rangeEmbryonic: most types; adult: limited range

TreatmentTreatment
Replace cells; established and researched usesReplace cells; established and researched uses

RisksRisks
Tumours, infection and rejection require testingTumours, infection and rejection require testing

EthicsEthics
Embryo destruction versus treatment benefitsEmbryo destruction versus treatment benefits

Plant growthPlant growth

MeristemsMeristems
Root / shoot division → elongation → differentiationRoot / shoot division → elongation → differentiation

XylemXylem
Dead hollow vessels: water / minerals upwardsDead hollow vessels: water / minerals upwards

Root hairsRoot hairs
Large area and thin wall support uptakeLarge area and thin wall support uptake

EntryEntry
Water: osmosis; mineral ions: active transportWater: osmosis; mineral ions: active transport

Nerve signalsNerve signals

OrganisationOrganisation
CNS: brain and spinal cord; peripheral nerves link bodyCNS: brain and spinal cord; peripheral nerves link body

RouteRoute
Stimulus → receptor → sensory → relay → motor → effectorStimulus → receptor → sensory → relay → motor → effector

EffectorsEffectors
Muscles contract; glands secreteMuscles contract; glands secrete

NeuronesNeurones
Dendrites receive; axon carries impulses to terminalsDendrites receive; axon carries impulses to terminals

MyelinMyelin
Insulates the axon and speeds signalsInsulates the axon and speeds signals

SynapsesSynapses
Chemical across gap; electrical along neuronesChemical across gap; electrical along neurones

Rapid responsesRapid responses

ReflexReflex
Automatic protection; no conscious decision requiredAutomatic protection; no conscious decision required

ArcArc
Sensory → spinal relay → motor → muscleSensory → spinal relay → motor → muscle

Reaction timeReaction time
Ruler drop: voluntary response, not impulse speedRuler drop: voluntary response, not impulse speed

MethodMethod
Unannounced drop; catch; table converts distanceUnannounced drop; catch; table converts distance

ReliabilityReliability
Repeat, mean; same hand position / distractionsRepeat, mean; same hand position / distractions
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1. Cell division → Growth: Mitosis supplies cells for growth.1. Cell division → Growth: Mitosis supplies cells for growth.
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2. Nerve signals → Rapid responses: Reflex arcs use sensory, relay and motor neurones.2. Nerve signals → Rapid responses: Reflex arcs use sensory, relay and motor neurones.
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