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Human Biology

	Unit F225


	Weekly Learning Package – week 1

	Year:
	13

	Module:
	Module 2 – The Nervous System

	Outcomes:
	· outline the organisation of the central nervous system and peripheral nervous system; 

· describe, with the aid of diagrams and photographs, the structure of the eye and outline the functions of its parts; 

· describe, with the aid of diagrams and electronmicrographs, the structure of the retina (including rods, cones, bipolar cells and ganglion cells); 

· describe, with the aid of diagrams, how a sensory receptor converts a stimulus into nerve impulses with reference to the rod cell in the retina; 

· outline assessment of receptor activity through routine eye tests (with reference to visual acuity, colour vision and response of pupil); 

· outline the use of blink/iris reflex tests to indicate levels of consciousness. 




	Task
	Completed

	· Read pages 216 - 219
· Complete questions and evaluation at the end

· Use textbook and other resources to help you answer all questions to the best of your ability

· Listen to a science related podcast that captures your interest from http://www.theguardian.com/science/series/science

	YES/NO
YES/NO
YES/NO



	DUE:
Teacher Comment :

Student Comment :

	HANDED IN:

YES/NO


1. Fig. 5.1 is a photograph of a human eye with the pupil fully dilated. The diameter of the pupil is indicated by the line labelled W.
[image: image12.jpg]gy sy




(a) In bright light, the diameter of the pupil is at its most narrow. The pupil diameter in bright light is 3 mm. Using the information provided in Fig. 5.1, calculate the % increase in pupil diameter between the size in bright light and the size when fully dilated.

 Answer = ______________________________ % (2)
(b) Name the white area of the eye visible on Fig. 5.1 and state its function.
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

(2)
(c) The table below shows some of the features present in the mammalian eye.

[image: image13.png]


 Tick two of the features through which light must pass before it enters the pupil.
(2)
Jan 11 Q5

2. The pupil controls the amount of light which enters the eye. The size of the pupil can be adjusted in response to changes in light intensity or as a result of emotions such as excitement or fear. 

(a) Complete the following passage concerning the structure of the eye, and the nerves controlling the size of the pupil.

The pupil is a circular hole in a sheet of muscle known as the …………………………………. Light entering the pupil passes through the lens and then through the …………………....……………………… before striking an area of the retina called the …………………....………………………. This area contains the greatest concentration of light receptor cells known as ………………………………… cells.  The muscle fibres around the pupil are arranged as circular muscles and radial muscles. Both of these are involuntary muscles and are controlled by the ………………………………… nervous system. In dim light or in response to excitement, the radial muscles contract in response to nerve impulses from a ………………………………… motor neurone and the pupil dilates. In bright light, the circular muscles contract in response to nerve impulses from a ………………………………… motor neurone so the pupil constricts. The pupil response is rapid and automatic and is known as a ………………………………….



















(8)
(b) If the brain and optic nerves are functioning correctly, a light shone into one eye should produce the same pupil constriction in both eyes.  To assess the pupil response it is recommended that 

· the lighting in the room is dim

· the light source is shone first on one eye, and then on the other eye. This is repeated several times.

 (i) Suggest a reason for these recommendations when carrying out the pupil response test. 
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

(2)
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 (ii) Fig. 3.1(a) shows pupils at the beginning of a pupil response test.
Draw on Fig. 3.1(b) above, the appearance of both pupils if a light is shone on the left eye when there is a normal pupil response. 









(1)

(c) The diagrams in Fig. 3.2 below show an abnormal pupil response observed in a patient.

Fig. 3.2(a) shows the appearance of both pupils when light is shone in the right eye. 

[image: image15.png]magnification x2

Fig.5.1



Fig. 3.2(b) shows the appearance of both pupils when light is shone in the left eye.
The consultant ophthalmologist concluded that, rather than having brain damage, the patient had a detached retina in their left eye. A detached retina occurs when the retina is no longer in contact with the underlying layer in the eye.

Suggest why a detached retina may lead to the pupil reflex no longer happening.

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

(2)
(d) Observing the pupil response is one way in which a person’s level of consciousness can be assessed. State one further test, other than the pupil response test, that could be used to assess the level of consciousness. 

________________________________________________________________________________ Jan 13 Q3












(1)

3. Cornea transplants account for approximately 40% of transplant operations each year. During a cornea transplant operation, the damaged area of the existing cornea is removed and a section of healthy cornea from a donor is grafted into place. 

(a) The cells that make up the cornea are kept transparent by the activity of a layer of endothelial cells. The endothelial cells form a layer between the cornea and the fluid in the eye, and actively remove water from the corneal cells.

[image: image16.png]aqueous humour
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Fig. 3.1 shows the relative positions of the cornea and the layer of endothelial cells.
(i) Name the fluid present in region M.

________________________________________________________________________________ 

(1)
(ii) Explain why water moves into the corneal cells.
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

(2)
(c) There are no blood vessels in the cornea. Tissue matching is not essential for successful cornea transplants.  Explain why the lack of blood vessels in the cornea means that tissue matching is not essential for cornea transplants.

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________     

(2)
(d) Damage to the cornea may lead to a loss of visual acuity.

[image: image17.png]right eye.
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 Fig. 3.2 shows a Snellen chart that is used to assess visual acuity.
Suggest two variables that must be controlled during a visual acuity test in order to achieve valid results.
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ June 10 Q3(b-d)











(2)
4. The light sensitive region of the eye is the retina. Fig. 3.1, below, shows a computer generated picture of cells in the human retina.The cell labelled A represents a rod cell.
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 (a) (i) Using the letters, B, C, D or E, identify the following cells in Fig. 3.1.
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(2)
June 12 Q3(a)(i)
(b) Children are routinely tested for colour blindness. Outline how a test for colour blindness is carried out and suggest why it is important to diagnose colour blindness at an early age.
________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________ June 12 Q3(a&biii)











(4)

Evaluation and Feedback
The following section MUST be completed before handing in your homework.  

Your homework WILL NOT be accepted or marked until this is complete.

Student feedback for teacher

1. I found the following question(s) easy _________________________________________ 

2. I found the following question(s) challenging ____________________________________ 

3. I was able to complete this task by____________________________________________ 

_________________________________________________________________________ 

Teacher feedback for student[image: image20.png]T
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Human Biology

	Unit F225


	Weekly Learning Package – week 2

	Student name:
	

	Year:
	13

	Module:
	Module 2 – The Nervous System

	Outcomes:
	· describe, with the aid of diagrams, photographs and images from MRI and CT scans, the gross structure of the human brain; 

· outline the functions of the cerebrum, cerebellum and medulla oblongata; 

· outline the organisation of the autonomic nervous system into a sympathetic and a parasympathetic system; 

· describe, with the aid of diagrams, photographs and electron micrographs, the structure of a sensory neurone, a relay neurone and a motor neurone and outline their functions in a reflex arc; 




	Task
	Completed

	· Read pages 220 - 223
· Complete questions and evaluation at the end

· Use textbook and other resources to help you answer all questions to the best of your ability

· Listen to a science related podcast that captures your interest from http://www.theguardian.com/science/series/science
	YES/NO
YES/NO
YES/NO



	DUE:
Teacher Comment :

Student Comment :

	HANDED IN:

YES/NO


1. In stroke patients, most activity was recorded in the frontal cortex of the brain during the memory tests. In Alzheimer’s patients, most activity was recorded in the area of the brain known as the hippocampus.

[image: image22.png]name of cell
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Fig. 1.3 is a diagram of the brain. The hippocampus and pons are labelled on the diagram. Other areas of the brain have been labelled A to D.
[image: image23.png]Fig.1.3



(i) With reference to Fig. 1.3, complete the table by inserting the correct letter for each description.














(3)

2. The central nervous system consists of the brain and spinal cord.
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Fig. 1.1 is a diagram of a spinal reflex arc.
(a) Identify the structures labelled P to S in Fig. 1.1.

P ________________________________________________________________________
Q ________________________________________________________________________
R ________________________________________________________________________
S ________________________________________________________________________ (4) 

June 12 Q1(a)
2. This question is about the organisation of the nervous system.

(a) Complete the following passage about the organisation of the human nervous system.

 The human nervous system can be sub-divided into the peripheral nervous system and

 the ......……………….....………… nervous system which consists of the 

 ......……………….....………… and the ......……………….....………… 

 ............................................... . The peripheral nervous system consists of 

 ......……………….....………… and motor neurones and the motor neurones can be further 

 divided between the autonomic nervous system and the ......……………….....………… 

 nervous system. The autonomic nervous system carries nerve impulses to the internal 

 organs and is responsible for the contraction of ......……………….....………… muscle in 

 organs such as the ......……………….....………… in the respiratory system. The autonomic 

 nervous system has two parts. The ......……………….....………… branch acts to arouse the 

 body while the ......……………….....………… acts to relax and restore the body to normal 

 levels of arousal. 











(9)

(b) Outline and explain the effects of ageing on the peripheral nervous system with respect to both hearing and vision.

________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________


________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________


________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ June 11 Q4












(5)

(c) The altered protein produced by the Huntington’s allele is known as Htt.

· Proteins stick together in neurones forming protein bundles known as neuronal Htt inclusions (NIs).

· The NIs can build up in the axons and dendrites of neurones and can also enter the nucleus.

· In the nucleus, NIs prevents transcription occurring. This results in death of the neurones.

(i) State the difference between an axon and a dendrite.

________________________________________________________________________________ 

________________________________________________________________________________


________________________________________________________________________________ 















(2)

 (ii) State the position of the nucleus in a neurone.

_______________________________________________________________________________














(1)

 (iii) Suggest why preventing transcription results in death of neurones.

________________________________________________________________________________ 

________________________________________________________________________________


________________________________________________________________________________ Jan 11 Q4(d)












(2)

Evaluation and Feedback
The following section MUST be completed before handing in your homework.  

Your homework WILL NOT be accepted or marked until this is complete.

Student feedback for teacher

1. I found the following question(s) easy _________________________________________ 

2. I found the following question(s) challenging ____________________________________ 

3. I was able to complete this task by____________________________________________ 

_________________________________________________________________________ 

Teacher feedback for student[image: image25.png]receptor|

effector




[image: image26.png]Widespread colony collapse was first seen in France in July 1994, a few days ater
the sunflowers came into bloom. This coincided with the use of a new neonicotinoid
insecticide to treat sunflower seeds. Honey production in France fell from
110000 tonnes in 1996 to 50000 tonnes in 1999. The National Union of French
Bockeepers reported that a third of the country's honey bee colonies had disappeared.

Extract from Organic Growers Group Bee Briefing Sheet

INDEPENDENT TRIALS CONFIRM THE SAFETY OF NEONICOTINOIDS
TO BEES

There is strong scientific evidence to show that neonicotinoids, when used
as seed or soil treatment, is completely safe to bees. Other studies show that
the real negative impact on French bees has been the increase in Varroa mite

parasite numbers (a lethal pest in bee hives) and unfavourable weather condtions
in recent years.

Extract from Agrochemical Company Newsletter
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Human Biology

	Unit F225


	Weekly Learning Package – week 3

	Student name:
	

	Year:
	13

	Module:
	Module 2 – The Nervous System

	Outcomes:
	· describe and explain, with the aid of diagrams, the transmission of an action potential in a myelinated neurone; 

· explain the importance of saltatory conduction and the refractory period in the transmission of nerve impulses; 

· describe, with the aid of diagrams and electronmicrographs, the structure and function of a cholinergic synapse; 

· outline the role of synapses with reference to the direction of the nerve impulse and the interconnection of nerve pathways; 

 


	Task
	Completed

	· Read pages 224 - 227
· Complete questions and evaluation at the end

· Use textbook and other resources to help you answer all questions to the best of your ability

· Listen to a science related podcast that captures your interest from http://www.theguardian.com/science/series/science

	YES/NO
YES/NO
YES/NO



	DUE:
Teacher Comment :

Student Comment :

	HANDED IN:

YES/NO


1(a) The presence of the myelin sheath speeds up the transmission of the nerve impulse in myelinated neurones.

Outline how a nerve impulse is transmitted along a myelinated neurone.

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

(5)

The lower jaw in humans contains the lingual nerve and the inferior dental nerve. When teeth in the lower jaw require dental treatment, an anaesthetic is injected. The injection is located so that the lingual nerve and the inferior dental nerve are both affected. This causes numbness in the jaw and also in parts of the tongue and cheek. The tongue can still be moved.

(b) Suggest what type of neurones in the lingual and inferior dental nerves are affected by the anaesthetic. Give a reason for your suggestion.

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

(2)

(c) The anaesthetic molecule diffuses into the neurone. The molecule then combines with hydrogen ions in the cytoplasm. This enables the molecule to bind to the sodium ion channels which prevents the passage of sodium ions.  Suggest why the anaesthetic molecule was only able to bind to the sodium ion channel after it had combined with hydrogen ions.

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ June 10 Q6(a-c)











(2)

2. Describe how light energy striking rod cells is converted into a nerve impulse in the optic nerve 
Details of nerve transmission in the optic nerve are not required. 
In your answer you should make clear the sequence of events from light striking the rod cell to the formation of the nerve impulse in the optic nerve.
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________ June 12 Q3(a)(ii)











(7)

3. Modern intensive farming techniques require the use of many types of chemicals, including insecticides. Some insecticides work by affecting synapses in insect nervous systems and may also have a similar effect on the human nervous system.

(a) Describe the role of acetylcholine in synaptic transmission in humans. In your answer you should make clear the direction of any movement of substances into and out of neurones.
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________














(7)

(b) A group of insecticides known as neonicotinoids act by mimicking the effect of acetylcholine at the synapse in insects. Unlike acetylcholine, these insecticides are not broken down by acetylcholinesterase.

(i) Suggest why neonicotinoids are not broken down by acetylcholinesterase.

 ________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________














(2)

(ii) Suggest why insects exposed to neonicotinoids exhibit tremors and uncoordinated movements, leading to death.

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________














(2)

(c) Concern has been expressed about the possible effect of neonicotinoids on wildlife, particularly on honey bees. A condition known as Colony Collapse Disorder (CCD) has been attributed to the increase use of neonicotinoid insecticides. The following statements have been made by two groups with an interest in CCD.
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(i) An investigation on the impact of neonicotinoid use on honey bees is to be carried out.  Using the information provided in the two statements, identify one independent, one dependent and two control variables that need to be considered in this investigation.

independent ______________________________________________________________________

 ________________________________________________________________________________

dependent _______________________________________________________________________

________________________________________________________________________________

control variable 1 __________________________________________________________________

 ________________________________________________________________________________

control variable 2 __________________________________________________________________

________________________________________________________________________________ 















(4)

(ii) Discuss briefly the consequences for society, other than loss of honey production, of a decline in populations of honey bees.

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________ June 11 Q2











(2)

Evaluation and Feedback
The following section MUST be completed before handing in your homework.  

Your homework WILL NOT be accepted or marked until this is complete.

Student feedback for teacher

1. I found the following question(s) easy _________________________________________ 

2. I found the following question(s) challenging ____________________________________ 

3. I was able to complete this task by____________________________________________ 

_________________________________________________________________________ 

Teacher feedback for student[image: image28.png]Fig.1.2 shows the total FSRF score and the % risk of a stroke occurring within 5 years.
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Human Biology

	Unit F225


	Weekly Learning Package – week 4

	Year:
	13

	Module:
	Module 2 – The Nervous System

	Outcomes:
	· define the term traumatic brain injury; 

· outline how CT and MRI scans and nerve conduction velocity tests can be used in the assessment of brain and spinal cord damage (HSW7b); 

· explain why damaged neurones are unable to regenerate (reference should be made to inhibitory molecules in scar tissue and poor regenerative response); 

· explain the potential use of stem cells to replace lost or damaged neurones (HSW6a, 7b); 

· describe the effects of strokes on short- and long-term memory (HSW6b, 7c); 

· describe the techniques that may be used to improve memory in stroke patients (HSW6b). 

 


	Task
	Completed

	· Read pages 228 - 231
· Complete questions and evaluation at the end

· Use textbook and other resources to help you answer all questions to the best of your ability

· Listen to a science related podcast that captures your interest from http://www.theguardian.com/science/series/science
	YES/NO
YES/NO
YES/NO



	DUE:
Teacher Comment :

Student Comment :

	HANDED IN:

YES/NO


1 Testing reflexes is one way of assessing damage to the central nervous system, including damage caused by traumatic brain injury.

(a) State what is meant by the term ‘traumatic brain injury’.

________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________














(2)

(b) Describe how the results of an MRI scan can be used to assess traumatic brain injury.

________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________


________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________ June 12 Q1(b)(i-ii)











(4)

2. When the results from an audiology test show significantly more hearing loss in one ear than the other, one possible explanation is a tumour. One type of tumour which produces this effect develops on the balance nerve and is called a Schwannoma.  Suggest the precise location of a Schwannoma tumour in a neurone and outline how the presence of such a tumour could be confirmed. 

________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________


________________________________________________________________________________ 

________________________________________________________________________________ 

Jan 13 Q5(c)












(3) 

3. A stroke, or cerebrovascular accident (CVA), occurs when the blood supply to part of the brain is disrupted causing brain cells to die.

 (a) Explain why a lack of blood flow to part of the brain results in the death of brain cells.

________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________


________________________________________________________________________________ 

________________________________________________________________________________ 















(2) 

(b) The Framingham Study is a long-term epidemiological study of the factors which increase the risk of a stroke occurring.  Data from the study has been used to construct the Framingham Stroke Risk Function (FSRF) score. This score is used to assess the risk of a stroke occurring in an individual.

 Fig. 1.1 shows four of the risk factors identified in the study and the associated FSRF score.



(i) A diabetic 60-year-old man has a blood pressure of 160 / 90 mmHg. Use the data in Fig. 1.1 and Fig. 1.2 to predict the risk of this man having a stroke in the next 5 years.

Show your working.

 





Answer = ______________________________________(2) 

(ii) Explain how high blood pressure can lead to a reduction of blood flow in arteries supplying  blood to organs such as the brain.

________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________


________________________________________________________________________________ 

________________________________________________________________________________ 















(4) 

(c) Studies have been carried out on the correlation between the percentage risk of a stroke occurring as calculated by an FSRF score, and performance in memory tests.  The study compared groups of participants who had not previously had a stroke.

· One group had a 2% chance of a stroke occurring in the next 10 years.

· The other group had a 20% chance of a stroke occurring in the next 10 years.

Predict which of the two groups would be expected to perform least well in memory tests. Give reasons for your prediction.

________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________


________________________________________________________________________________ 

________________________________________________________________________________ 















(2) 

(d) Describe the techniques that can be used to improve memory in patients who have suffered a stroke.

________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________


________________________________________________________________________________ 

________________________________________________________________________________ 

Jan 11 Q1(a-d)











(4) 

Evaluation and Feedback
The following section MUST be completed before handing in your homework.  

Your homework WILL NOT be accepted or marked until this is complete.

Student feedback for teacher

1. I found the following question(s) easy _________________________________________ 

2. I found the following question(s) challenging ____________________________________ 

3. I was able to complete this task by____________________________________________ 

_________________________________________________________________________ 

Teacher feedback for student
	 Harris City Academy Crystal Palace
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Human Biology

	Unit F225


	Weekly Learning Package – week 5

	Year:
	13

	Module:
	Module 2 – The Nervous System

	Outcomes:
	· define the term drug, with reference to both therapeutic and abusive aspects (HSW6a, 7c); 

· describe how drugs can be used to modify brain activity and function, with reference to dopamine for the treatment of Parkinson’s disease and diamorphine (heroin) for the relief of severe pain (HSW6b); 

· outline how opioids mimic the effects of naturally occurring endorphins, with reference to blocking the transmission of pain; 

· discuss the use of cannabis, both therapeutically and recreationally (HSW6a, 7a, 7b, 7c); 

· distinguish between psychological and physical dependency, with reference to heroin and alcohol. 

 


	Task
	Completed

	· Read pages 232 - 235
· Complete questions and evaluation at the end

· Use textbook and other resources to help you answer all questions to the best of your ability

· Listen to a science related podcast that captures your interest from http://www.theguardian.com/science/series/science

	YES/NO
YES/NO
YES/NO



	DUE:
Teacher Comment :

Student Comment :

	HANDED IN:

YES/NO


1. Following dental treatment, painkilling drugs such as opioids may be given. Outline how opioids block the transmission of pain in the central nervous system.
________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________


________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________ 

June 10Q6(d)











(4) 

2. Endorphins are important in cell signalling and are thought to act by binding to receptors on neurones. 

· Endorphins stimulate the release of a neurotransmitter called dopamine from neurones in the brain. 

· Dopamine is responsible for feelings of happiness and wellbeing.

 (a) Explain how neurotransmitters carry out their role in the nervous system.

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________


________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________    

(3) 

(b) Diamorphine (heroin) is known to bind to the endorphin receptors on neurones.

 (i) Suggest why diamorphine can bind to endorphin receptors. 

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________    

(1) 

 (ii) Suggest why a person taking heroin may develop a psychological dependency.

________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________    

(2) 

(c) Dopamine has an important role as a neurotransmitter in an area of the brain which coordinates movement.  If the neurones which normally synthesise dopamine fail to function, the drug levodopa can be given. Levodopa can be taken up by neurones and converted to dopamine. 

The word equation below summarises how levodopa is converted into dopamine.

levodopa decarboxylase

levodopa 




dopamine + substance X
(i) State what type of protein levodopa decarboxylase is and suggest what substance X is. 

type of protein __________________________________________________________________
substance X ___________________________________________________________________ (2)
 (ii) State the name and outline the symptoms of a condition which levodopa could be used to treat. 

________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________     

(3) 

(d) Endorphins are small polypeptide molecules consisting of short chains of amino acids. 

Sequencing the human genome has led to the identification of the sequences of some of the genes coding for small polypeptides.

(i) Explain why a gene coding for a small polypeptide of 9 amino acids would be predicted to contain 27 nucleotides. 

________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________     

(2) 

(ii) It was found that the actual length of the gene which codes for the endorphin molecule was considerably longer than 27 nucleotides

Suggest two reasons why the gene coding for the endorphin molecule is longer than 27 nucleotides. 

________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
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3. Many people are concerned about the level of alcohol consumption in the United Kingdom.  The following statements describe some of the effects of alcohol on the body. 

J Some people find that drinking alcohol is more important than anything else they might do during the day.

K Alcohol is a depressant but, as it acts on the limbic system in the brain, the effect is to reduce inhibitions and anxieties.

L One serious alcohol withdrawal symptom is called delirium tremens. This includes shaking, sweating, diarrhoea and seizures and requires urgent medical attention as it can be life threatening.

M Delerium tremens cause you to feel agitated, confused, paranoid and experience hallucinations.

(a) With reference to alcohol consumption, explain what you understand by the term ‘drug’ and explain the difference between physical and psychological dependency. In your answer you should make use of the statements to support each of your explanations.
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
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4. Cannabis is produced by the plant Cannabis sativa. Cannabis contains a compound called THC which has been shown to affect brain function. THC can act as a pain killer and a sedative. For this reason, cannabis has been prescribed by some doctors for therapeutic purposes.

(a) (i) Suggest what is meant by the term 'therapeutic'.

________________________________________________________________________________ 
________________________________________________________________________________














(1)

(ii) Suggest two conditions for which cannabis could be used therapeutically.

1. ______________________________________________________________________________ 
2.______________________________________________________________________________














(2)

(b) Despite being an illegal drug in the UK, cannabis is one of the most commonly used recreational drugs.

· It is possible to detect the use of cannabis since breakdown products of THC, such as THC carboxylic acid, are present in blood plasma and are excreted in urine.

· One dose of cannabis can be detected for up to 6 days in some people. 

· Frequent users can still test positive for THC carboxylic acid for 30 days or more after last using cannabis.

 A study was carried out to investigate the presence of breakdown products of THC in the urine of two volunteers. Both volunteers smoked one cigarette containing the same quantity of cannabis. Their urine was tested at intervals for the next 150 hours.

The results are shown in Fig. 5.1.
(i) THC carboxylic acid can be detected in urine using test kits which vary in their accuracy of detection. The lowest concentration at which THC carboxylic acid could be detected in the study in Fig. 5.1 was 50 ng cm–3.

Using the information in Fig. 5.1, state the time beyond which volunteers R and S would not have tested positive for cannabis using this test kit.

R _______________________________________

S _______________________________________ (2)

(ii) Outline how breakdown products from drugs, such as THC, pass from blood plasma into urine.

________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________    

(4) 
(iii) Suggest why the concentration of the THC breakdown product rises and falls in urine samples, as shown in Fig. 5.1.

________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________    

(2) 
(c) (i) Suggest reasons why the measurement of THC carboxylic acid in urine is not a good  indicator of cannabis intoxication.

________________________________________________________________________________ 
________________________________________________________________________________ 

________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________ 
________________________________________________________________________________    

(2) 
 (ii) State two symptoms of cannabis intoxication.

________________________________________________________________________________ 
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Evaluation and Feedback

The following section MUST be completed before handing in your homework.  

Your homework WILL NOT be accepted or marked until this is complete.

Student feedback for teacher

1. I found the following question(s) easy _________________________________________ 

2. I found the following question(s) challenging ____________________________________ 

3. I was able to complete this task by____________________________________________ 

_________________________________________________________________________ 

Teacher feedback for student
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