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1a. Done in the book
1b. There is no actin myosin cross bridges formed as the myosin molecules are unable to bind to other myosin molecules so ATP is not hydrolysed to provide energy for the myosin head power stroke. So the actin and the myosin filaments do not effectively slide past each other and the sarcomere does not get shorter.
2a. LH is released from the pituitary gland in the brain when the oestrogen concentration is high and high oestrogen levels have a positive feedback effect with the LH hormone so both the hormones concentration surge and stimulate ovulation so the egg is released.
2b. testosterone inhibits both the hypothalamus which releases GnRH to stimulate the pituitary gland to releases FSH and LH, and it inhibits the pituitary gland from releasing LH and FSH and those hormones stimulate the production of testosterone in the testes so the testosterone concentration decreases.
[bookmark: _GoBack]2c. Pill contains high levels of testosterone and must be taken daily to ensure it inhibits the production of LH and FSH from the pituitary gland and it inhibits the hypothalamus from releasing GnRH to stimulate the pituitary gland to release LH and FSH which is unable to stimulate the production of sperm cells from the testes.
3ai. Mutation causes a different primary structure within the protein so it is unable to supress cell division and the cells divide uncontrollably forming a tumour.
3aii. due to the degenerate nature of DNA the mutation within the exon could code for the same amino acid    
3b. monoclonal antibody all have the same variable regions so they are able to bind to this growth factor hormone where it can be engulfed by a phagocyte or inhibited from binding to this receptor so the cancer cells are not stimulated to divide and do not form a tumour.
4a.1. Parents might have lied on the questionnaire to avoid embarrassment
2. Parents might take offence to the questionnaire being sent to them and not fill it in
4b. the expression of this gene reduces or prevents the risk of allergic reactions and school students whose parents smoke have less of this gene expressed and the results are significant as the +/- standard errors do not overlap between the two groups of students. 
4c. the addition of these methyl groups leaves the DNA nucleotide incomprehensible to RNA polymerase for preMRNA is formed without this bases having a complementary RNA nucleotide and this would result in preMRNA which cannot undergo splicing or translation so the gene is not expressed.
5a. a pacinian corpuscle is a mechanoreceptor and when pressure is applied it deforms the interconnecting lamella causing the stretch mediated sodium ion channels to open causing an influx of sodium ions which causes a generator potential.
5b. done in book
5c. When you inhibit the parasympathetic nervous system the heart rate at different arterial blood pressures increases suggesting that the parasympathetic nervous system is responsible for slowing the heart down and lowering the arterial blood pressure. And when you inhibit the sympathetic nervous system the heart rate at different arterial blood pressures was lower indicating that the sympathetic nervous system is responsible for lowering the heart rate at different arterial blood pressures.
6a. Saltatory conduction within neurones cannot occur so electrical impulses travel slowly within suffers of MS and this would cause slowness at neuromuscular junctions, so muscles so muscles contract slowly and be jerky.
6b. non soluble so can easily pass the phospholipid bilelayer
6c. no calcium ions are able to enter the presynaptic knob and cannot cause vesicles of acetylcholine to fuse with the presynaptic membrane, so no acetylcholine is released by exocytosis into the synaptic cleft to bind with receptors on the muscle fibre so the muscle fibre is not depolarised and muscle contraction does not begin because the sarcoplasmic reticulum does not release the calcium ion to bind with troponin.
6d. Cannabis might have other side effects that are harmful to the health, and artificial cannabinoids does not inhibit brain function as they cannot enter brain tissues.
7a. one similarity is that its directional movement in response to a stimulus
One difference is that taxis could be towards or away from a stimulus whereas tropism is towards a stimulus
7b. the roots show positive geotropism as they grow down with gravity across both agar plates, and the roots grow away and avoid the salt in the agar plate that had salt.
7c. Salt is a solute that lowered the water potential of the surroundings and in order to prevent water moving out of the root tip by osmosis this root tip grew away from the salt as there was more IAA carriers in cell L than cell R so more IAA moved out of cell L and moved to cell R inhibiting cell elongation on the right side of the root and promoting cell elongation on the left side of the root so the root tip grows away from the salt.
8a. in the islet of Langerhans in the pancreas within the alpha cells, glucagon was secreted causing the liver cells to undergo a process known as glycogenolysis which caused the breakdown of glycogen to provide glucose for respiration and caused glucogeneosis forming glucose from amino acids and glycerol, preventing the blood glucose concentration from falling when they had not eaten for TWO days.
8b. The mutant mice were unable to synthesis glucose within they’re liver cells something that the normal mice could do, so they transcribed the gene for the synthesis of the enzyme that produced glucose much more in the intestine and the kidneys more than the normal mice to maintain their blood glucose concentration much more than the normal mice who could make glucose in the liver.
8c. there is less than a 1% probability that the results are due to chance therefore the difference is significant.
9a. in order to cut at the same palindromic sequences across all the DNA samples so all the same cut pieces of DNA can be obtained.
9b. complementary base pairing ensures that hydrogen bonds are only formed with complementary base pairs as they must have the right shape.
9c. the parents were homozygous recessive and homozygous dominant and the fly N was homozygous dominant and fly L was homozygous recessive as the recessive allele is longer it moved less down the plate than fly L because the dominant allele is longer, fly M was heterozygous and contained one dominant allele and one recessive allele so it had two DNA bands.
9d.because in mitosis the DNA unravels so the DNA of the gene is single stranded allowing for the binding of the DNA probe.
9ei. So the results of this control experiment could be compared to the flies that were treated with an inhibitor of PM to determine whether that was the only factor that contributed to the resistance of the flies.
9ei. When the flies were treated with the inhibitor of PM the percentage of flies dead at the different concentrations was different from the non-resistant flies indicating that there were other factors involved for the resistance of these flies however the enzyme PM was involved. Large numbers of the types of flies were used so the results are representative.
10a. The importance of responses to changes in the internal and external environment of an organism
plan 
mechanoreceptors
Photoreceptors
Thermoreceptors
Control of heart rate 
Negative feedback/ positive feedback
Action potentials
Essay:
In this essay I will discuss the importance of changes in the internal and external environment of organisms. Photoreceptors detect light and this can be processed by the brain as a change in the external environment for many organisms. There are two types of photoreceptors, rods and cones, cones are mainly located in the fovea of the retina and rods are mainly located in the peripheral parts of the retina. Rods only see in monochromatic vision (black or white) while cones see in trichromatic vision. There are many rods that are connected to one neurone resulting in low visual acuity but are very sensitive to light, this is due to the spatial summation that occurs at the neurone when the rods detect light. Cones are individual connected to one neurone and have high visual acuity, however this means that cone require a stronger input of light to trigger generator potential within the connected neurone.
Mechanoreceptors are another type of receptor that detect mechanical stimuli, and this would be a change of external stimuli to internal stimuli. They consist of loads of interconnected lamella that is deformed when pressure is applied and this causes stretch mediated sodium ion channels to open causing the influx of sodium ions which causes depolarisation and if the generator potential is above threshold level this can trigger an action potential which is just an electrical impulse along the neurone.
Another change in the internal environment of an organism is the change in heart rate in response to exercise, when this happens chemoreceptors within the aorta and the medulla detect that there is a low oxygen concentration within the blood which is coordinated by sensory neurone to the medulla and more impulses are sent down the sympathetic neurones to the SAN of the heart where they secrete noradredaline onto the SAN to increase the heart rate.
Another response in plants to the availability of light in the external environment in the light dependent stage in photosynthesis where the products of this reaction are crucial to the calvin cycle. The light dependent stage of photosynthesis light energy of appropriate wavelength is absorbed by chlorophyll and this excites the electrons which move down the electron transport chain releasing energy to transport protons into the thylakoid of the chloroplast, the electrons that left chlorophyll must be replaced, and they are replaced by electrons from the photolysis of water which also produces oxygen and protons. There is an electrochemical gradient that is formed between the thylakoid and the stroma and protons move down this electrochemical gradient into the stroma via ATP synthase, which generates ATP through the reaction of ADP + Pi -> ATP. The electrons are then excited again and combine with NADP and a proton from the stroma to form reduced NADP.
Another response that mammals have to changes in internal environment is homeostasis which is the maintenance of a constant internal environment. Core body temperature is a good example of this for when mammal’s internal body temperature is too high they sweat and hair lie flat and vasodilation occurs making humans for example looks redder. This is in order to lose as much infrared radiation to the environment as possible. And when internal body temperature is too low sweating stops, vasoconstriction occurs and hairs stand up as the erector pili contracts. Air is a poor conductor of heat and vasoconstriction occurs so less heat energy is lost from the blood due to radiation and sweating stops so less water is evaporated from the skin, effectively heating the organism up. 
Furthermore many responses to changes in an organism’s internal and external environment are to keep the organism within a favourable environment so they do not cause themselves harm. For example shoots are positively phototropic and grow towards the light to maximise the rate of photosynthesis done by their leaves. Whereas the shoots show negative phototropism and grow away from light deeper into soil.
 In conclusion there are many responses of organisms to changes in internal and the external environment and in this essay I have discussed a few.
