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Unit 3:  CONTROL AND REGULATION
Section c questions

Give an account of the effects of IAA on plant growth and the role of gibberellic acid in amylase induction in barley grams.
Effects of IAA on plant growth
1
IAA promotes cell division / mitosis
2
IAA increases plasticity/elasticity of cell wall or ability of cell wall to stretch
3
IAA leads to elongation of cells
4
IAA inhibits development/growth of the lateral buds/side shoots or lAA 
leads to/ causes/ results in apical dominance
5
Low IAA causes leaf abscission or High IAA prevents leaf abscission
6
IAA causes fruit formation
7 
In directional light more IAA on the dark side / side away from the light or 
description that establishes such a concentration difference
8
This leads to growth / bending towards the light / phototropism or IAA leads 
to phototropism
The role of GA in a amylase induction in barley grains
9
The embryo produces GA 

10
GA goes to the aleurone layer
1 1
Aleurone layer produces α amylase








maximum 8 marks
Coherence
1
Writing in subheadings or divided into paragraphs
2
Related information must be grouped together IAA must have 3 points 


G A must have 2 points

3
Must be presented in a logical and progressive way 


3 points for IAA and 2 points for GA must be follow from one and other in each paragraph 

Any 2 for 1 mark
Relevance
1
Must not give detail not directly related to IAA or GA
2.
3 points for IAA 2 points for G A

Give an account of

a)
the formation of an annual ring 


b)
the role of GA in plant growth
(a)
formation of annual ring
1.
lateral meristem called cambium involved
2.
cambium is situated between the xylem and phloem / in vascular bundle
3.
in spring cambium activity produces xylem vessels with large diameters.
4.
this increases the transport of water and minerals for the spring 
growth/wood of the plant.
5.
later in the year the cambium produces xylem vessels with a narrow 
diameter which forms the summer wood.
6.
the spring and summer wood forms an annual ring which allows the age of 
the plant to be calculated.
7.
wider rings indicate good growing conditions /wet summer or narrow 
ring indicates poor growing conditions/ dry summer

maximum of 5 marks the plant growth substance 
(b)
gibberellic acid
8.
GA stimulates cell elongation in the cells of the internodes and plant will 
increase in length /height
9.
dwarf varieties produce insufficient GA
10.
GA breaks the dormancy of barley grains
11.
the embryo in a germinating barley grain makes GA
12.
GA induces the aleurone layer to make a amylase
13
a amylase catalyses the breakdown of starch to maltose
14.
only a low concentration is required to induce this effect








maximum 5 mark
Write an account of

a)
succession in a plant community


b)
the influence of density dependent factors and their 


effect population changes

(a)
succession in plant communities
1.
pioneer species move into the area or name an eg lichens /mosses
2.
these species are adapted to adverse conditions / low nutrients 
available / survive in harsh conditions
3.
their presence changes the soil by increasing fertility/ mineral/nutrient / 
depth of soil
4.
now other species /named example can colonise the area
5.
repeated until climax community reached
6.
climax community shows more complex food web or greater biomass or 
greater species diversity (2 for 1 mark)
7.
succession is unidirectional









maximum of 5 marks

(b) 
the influence of density-dependent factors and their effect on 
population changes
8. 
their effect increases as density of population increases
9.
density-dependent factors predation or food availability or available 
space/territory or disease or toxic waste

(3 factors = 2 marks 2 factors = 1 mark)
10.
relate factor to effect on population


if population increases then competition for food increase


if population increases then increased predation


if population increases then increased competition, for space


if population increases then increased toxic waste produced by 


organism
Converse accepted, (3 factors = 2 marks 2 factors = 1 mark)
11.
(linked to 10) Such changes will cause the population to decrease.


Converse Such changes will cause the population, to increase
12.
population returns to size that the environment can sustain







maximum   of 5 marks

Give an account of the effect of light on shoot growth and development and on the timing of flowering in plants and breeding in animals.
Shoot growth and development
1. 
Plant/shoot show phototropism OR shoot grows towards the light
2.
Greater concentration of IAA on dark side OR less IAA on the light side
3.
Greater elongation of cells on the dark side OR Less elongation of cells on light 
side
4.
Etiolation in the absence of light / in the dark
5. 
Description of etiolation : small leaves , yellow/ chlorotic leaves; long internodes / 
long and thin stems - any two for 1 mark
Timing of flowering plants
6.
Plants show photoperiodism or flowering affected by photoperiod
7. 
Photoperiod is the number of hours of light in a day
8.
Long day plants flower when the photoperiod reaches a critical length of light or 
above
9.
Short day plants flower when the photoperiod has reached a critical length or 
below
Timing of breeding in animals
10.
Long day breeders breed in spring as photoperiod increases
11.
Short day breeders breed in autumn as photoperiod decreases
12.
Young are born when conditions are favourable / when food abundant 
OR young have a long period of growth before winter







maximum of 8 marks 
Coherence
1.
Sub headings or paragraphs
2. 
Related information grouped together 5 points and 1 must be from each group

both for 1 mark
Relevance

1. 
Must not give details of IAA or GA
2. 
Must have 5 points and 1 point must be from each group

both for 1 mark
Write notes on the following

 
a)
Importance of nitrogen and magnesium in plant growth and 


development and symptoms of their deficiency.


b)
The importance of vitamin D and iron in humans
(a)
Importance of nitrogen and magnesium in plant growth and development and 
symptoms of their deficiency.
1.
Nitrogen required for amino acids / protein
2.
Protein required for enzymes / plasma membranes
3.
Nitrogen needed for DNA and RNA
4.
DNA essential for mitosis/cell division /DNA and RNA essential for protein 
synthesis
5.
Nitrogen required for chlorophyll
6.
Chlorophyll required for photosynthesis 








Max 4 marks
7. 
Lack of nitrogen - reduced shoot growth : chlorosis : leaf base red

(all 3 = 2 marks   only 2 = 1 mark) 







Max 5 marks for nitrogen
8.
Magnesium required for chlorophyll
9. 
chlorophyll required for photosynthesis ( mark only once)
10.
Lack of magnesium - reduced growth and chlorosis






Maximum of 6 marks part A
(b)
The importance of vitamin D and iron in humans
11.
Vit D required for uptake of calcium from small intestine into blood
12.
Vit D required for uptake of calcium into bone
13.
Deficiency leads to rickets 




Max 2 marks for Vit D
14.
Iron is a component of haemoglobin or enzymes or cytochrome system 





Need 2 for 1 mark
15.
Deficiency leads to anaemia 


Max 2 marks for Iron Max 4 marks for part B
Give an account of the mechanisms and importance of temperature regulation endotherms
Mechanisms
1.
Temperature regulation controlled by negative feedback
2.
Hypothalamus monitors blood temperature / temperature control centre
3.
Hypothalamus sends out nerve messages to skin
4.
Vasodilation (or description) occurs in response to temperature rise / to hot 
conditions
5.
Heat lost / radiated from the skin or converse vasoconstriction points 4 or 5
6.
Sweating in response to temperature rise / to hot conditions
7.
Heat lost by evaporation of water / sweat Or converse for cold conditions points 
8.
In response to drop in temperature / in cold conditions hair erector muscles 
contract / erector muscles make hair stand up / erector muscles raise hair
9. 
Trapped air gives insulation / Trapped hair reduces heat loss
10. 
In response to drop in temperature / in cold conditions increases in metabolic 
rate / increased movement / shivering
Importance
11.
Chemical reactions / metabolism controlled by enzymes
12.
Enzymes have an optimum temperature / have a temperature at which they work 
best / do not work well at low temperature / do not work well at high temperature
Coherence
1. 
Must be in subheadings / paragraphs (mechanisms + importance )
2.
Related information grouped together 




4 points from mechanism 1 point from importance

Both for 1 mark
Relevance
1. 
Must not give details of ectotherms or any other homeostatic regulation
2.
4 points from mechanism 1 point from importance

Both for 1 mark

Give an account of the Jacob -Monod hypothesis of lactose metabolism in Escherichia coli and the part played by genes in the condition of phenylketonuria 

Jacob Monod hypothesis
1. Regulator gene produces repressor/ protein

2. In absence of lactose the repressor / protein binds to operator and structural 
gene is switched off
3. Lactose when present binds to repressor / protein
4. Operator switches on structural gene and enzyme produced
5. Lactose acts as an inducer
6. Enzyme only produced when required / when lactose is present OR  energy /cell 
materials /ATP only used when necessary
Phenylketonuria
7 Enzyme not /abnormal enzyme produced

8 Due to gene mutation
9 Phenylalanine cannot be metabolised  as normal OR There is a metabolic block 
OR There is a breakdown in the metabolic pathway OR cannot convert 
phenylalanine to tyrosine
10 Toxins are produced
11 This affects the development of the brain /causes mental retardation/causes 
brain damage








Max 8 marks

Coherence 

In 2 paragraphs

3/2 from each paragraph

Relevance 

In 2 paragraphs  
3/2 from each paragraph must only have facts related to essay

Give an account of the principles of negative feedback with reference to the maintenance of blood sugar levels
Principles of negative feedback

1.
negative feedback maintains constant internal conditions in the body

2.
A change from the normal level is detected

3.
A corrective mechanism is switched on

4.
When condition returns to normal level corrective mechanism is switched off








Max 2 marks

Maintenance of blood sugar levels 

5.
Blood sugar levels detected by pancreas

6.
If Blood sugar levels increases more insulin is made by the pancreatic cells

7.
Insulin increases permeability of cells to glucose OR insulin increases uptake 
of glucose into cells

8.
Liver cells convert glucose into glycogen 

9.
Blood sugar levels returns to normal level

10.
If Blood sugar levels decreases glucagon is made by the pancreas

11.
Glucagon (hormone) causes conversion of glycogen into glucose 

12.
Glucose released into the blood stream 

13.
Blood sugar levels returns to normal level









Max 6 marks

Coherence

1.
Divided into two paragraphs

2.
1 mark from principle of negative feedback + 4 marks from Maintenance of 
blood sugar levels


Must have both for 1 mark

Relevance

1.
Must not give any facts on any other negative feedback mechanisms

2.
1 mark from principle of negative feedback + 4 marks from Maintenance of 
blood sugar levels


Must have both for 1 mark

Give an account of growth and development under the following headings;


(a)
The influence of pituitary hormones in humans

(4)


(b)
The effect of indole acetic acid (IAA) in plants
(6)

(a)
The influence of pituitary hormones in humans
1 pituitary makes growth hormone

2 GH promotes the growth of bones OR increases uptake of amino acids

3 pituitary makes TSH

4 TSH regulates / controls the activity of the thyroid gland

5 increase in TSH increases the thyroxine production

6 thyroxine affects metabolic processes / metabolism / rate of chemical 
reactions

(b)
The effect of indole acetic acid (IAA) in plants
7 promotes cell division

8 leads to cell elongation

9 inhibits development of lateral buds/ leads to apical dominance

10 causes fruit formation

11 low levels lead to leaf abscission

12 leads to phototropism

13 in directional light, IAA accumulates on the dark side 

14 greater elongation of cell on dark side

Give an account of populations under the following headings

(i) 
The importance of monitoring wild populations 

(5)

(ii) The influence of density-dependent factors on population 
change








(5)

The importance of monitoring wild populations

1 food species + how stop it eg prevents overfishing

2 raw material species + how to stop it eg avoid overharvesting

3 pest species + reason for monitoring eg control pest

4 indicator species to assess level of pollution

5 endangered species – to prevent extinction

6 one named species from 1-5

7 another named species from 1-5

The influence of density-dependent factors on population change

8 effect of density factor increase as density increases
9 two density dependent factors named from list below

10 A third density dependent factor named from list bekow


List
Disease



Food supply



Predation



Competition for food / space



Toxic waste made by organisms

11 relate population change to effect of two factors

12 relate population change to effect of third factor

effect
If population increases then



disease spreads faster



decrease in food available to individuals



increase in predation



increase in competition for food/ space



increase in production of toxic waste

13 linked to 11 and 12 relate any of the above effects to a subsequent decrease 
in population
14 population returns to a size that the environment can sustain/ to a stable 
level
