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Human Biology

	Unit F224


	Weekly Learning Package – week 1

	Student name:
	

	Year:
	13

	Module:
	Module 1 – Energy and Respiration

	Outcomes:
	· outline the need for ATP in living organisms, as illustrated by anabolic reactions, active transport, movement, and the maintenance of body temperature; 

· describe, with the aid of diagrams, the structure of ATP; 


	Task
	Completed

	· Read pages 134-135
· 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


1All cells require ATP for energy-demanding processes in the body.

 Fig. 3.1 is a diagram of the structure of an ATP molecule.
[image: image20.png]Strengths:

Areas to Improve:

Student improvements completed Signed (student), (date).
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(a) Name the base labelled X .............................................................................................(1)
(b) Name the sugar labelled Y............................................................................................ (1)

Jan10 Q3(a)

2. Endurance athletes, such as marathon runners, rely on their stores of glycogen during training and competition.
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Student improvements completed Signed (student), (date).



 Fig. 4.1 summarises the reactions that take place in a cell after it has absorbed glucose from blood plasma.
(a) 
Name a tissue that contains cells where reactions such as those shown in Fig. 4.1 take place.
 ......................................................................................................................................(1)
 (b) 
State the process by which glucose enters the cell.

 
.......................................................................................................................................(1)

Jan11 Q4(a) (i-ii)

3. ATP provides an immediate source of energy for metabolic processes such as active transport and muscle contraction. ATP is a nucleotide. Another nucleotide which is found in cells is NAD. NAD is used in many metabolic reactions involving energy transfer, including the Krebs cycle.
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 Fig. 2.1 represents the molecular structure of ATP and NAD.
(a) Identify the parts labelled X and Y on Fig. 2.1.

X .......................................................................................................................................

Y .......................................................................................................................................

(2)

(b) Using Fig. 2.1, comment on the differences between the molecular structure of ATP and NAD.
_____________________________________________________________________________ 

_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________(3)
Jan 13 Q2(a) (i-ii)
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: image23.png]Strengths:

Areas to Improve:

Student improvements completed Signed (student), (date).
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Human Biology

	Unit F224


	Weekly Learning Package – week 2

	Student name:
	

	Year:
	13

	Module:
	Module 1 – Energy and Respiration

	Outcomes:
	· state the locations of glycolysis, the link reaction and the Krebs cycle; 

· outline glycolysis, with reference to the production of pyruvate and NAD; 

· outline the link reaction, with reference to the decarboxylation of pyruvate (3C) to acetyl (2C) coenzyme A and the reduction of NAD; 

· outline the Krebs cycle, with reference to the formation of citrate from acetate and oxaloacetate and the reconversion of citrate to oxaloacetate (names of intermediate compounds are not required); 

· explain that during the Krebs cycle, decarboxylation and dehydrogenation occur, NAD and FAD are reduced and substrate level phosphorylation occurs; 


	Task
	Completed

	· Read pages 136-139
· 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. The sequence of biochemical processes in the cell, called the Krebs cycle, was demonstrated in 1957 at Oxford University by Sir Hans Krebs.  Outline the sequence of events in the Krebs cycle.

In your answer you should use the appropriate technical terms, spelt correctly.
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________ 

_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________(6)
Jan 12 Q3(a)
Complete textbook questions from pages 137, 139 and 141.  This is essential to your understanding of this topic. 

The first stage of respiration – pages136 - 137
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________ 

_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________ 

_____________________________________________________________________________
	
	Starting molecules
	Products of reactions
	Site of reactions
	Oxygen required

	Glycolysis
	Glucose, ATP, NAD
	
	
	No

	Link Reaction
	
	Acetyl co-A, CO2, reduced NAD
	
	


The next stage of respiration – pages 138-139

_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________ 

_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________ 

_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________ 

_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
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]Strengths:

Areas to Improve:

Student improvements completed Signed (student), (date).
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Human Biology

	Unit F224


	Weekly Learning Package – week 3

	Student name:
	

	Year:
	13

	Module:
	Module 1 – Energy and Respiration

	Outcomes:
	· outline the process of oxidative phosphorylation, with reference to the roles of electron carriers, oxygen and the mitochondrial cristae; 
· outline the process of chemiosmosis, with reference to the electron transport chain, proton gradients and ATPsynthase (HSW7a);

· state that oxygen is the final electron acceptor in aerobic respiration; 

· evaluate the experimental evidence for the theory of chemiosmosis; 




	Task
	Completed

	· Read pages 140-141

· 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) In 1978, Peter Mitchell, a British biochemist, won the Nobel Prize for his contribution to the understanding of biological energy transfer through the formulation of the chemiosmotic theory. Chemiosmosis occurs on the inner mitochondrial membrane (crista) and involves the production of ATP.

[image: image27.jpg]gy sy



Fig. 5.1 shows the structure of part of a crista.
The different stages of chemiosmosis are listed below. They are not listed in the correct order.

[image: image28.png]




Complete Table 5.1 to show the correct order of the stages of chemiosmosis.

Two of the stages have been done for you.

[image: image29.png]Strengths:

Areas to Improve:

Student improvements completed Signed (student), (date).




(4)

(b) Explain the precise role of ATP in muscle contraction.

In your answer you should use the appropriate technical terms, spelt correctly.

_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________(4)
Jan11 Q5

2(a) Suggest why ATP is able to provide an immediate and a continuous source of energy for metabolic processes in cells.
 _____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________(2)
(b) It is difficult to measure the actual yield of ATP obtained from the complete metabolism of a molecule of glucose in aerobic respiration. Some scientists have, however, calculated the theoretical maximum yield to be 34 molecules of ATP.  Explain why the actual yield of ATP from the complete metabolism of glucose in a living cell is likely to be less than the theoretical maximum yield.

_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________(2)
(c) Lipids can be metabolised to provide energy in the form of ATP.

· Firstly they are broken down to glycerol and fatty acids by the enzyme lipase.

· The hydrocarbon chain of the fatty acid is further broken down into smaller, two-carbon compounds, which become molecules of acetyl coenzyme A.

· Acetyl coenzyme A molecules then enter the mitochondria and part of each molecule enters the Krebs cycle.

 (i) 
Name the type of bond in the lipid molecule that is broken by lipase.

_________________________________________________________________________(2)
 (ii) 
Suggest the mechanism by which molecules of acetyl coenzyme A may enter the mitochondria.

_________________________________________________________________________(2)
 (iii) Table 2.1 shows the theoretical yield of ATP for each molecule of acetyl coenzyme A that enters a mitochondrion and is metabolised.

[image: image30.png]]

o

Fig.3.1




 Linoleic acid is an essential unsaturated fatty acid with a hydrocarbon chain of 18 carbon atoms.

 Using the information in the introduction to part (c) and Table 2.1, calculate the theoretical number of ATP molecules that could be produced from the metabolism of one molecule of linoleic acid.

 Show your working.

 







Answer = ............................. molecules of ATP (2)
 (d) The breakdown of fatty acids can act as a source of water molecules in cells. Suggest why more water is produced from the breakdown of saturated fatty acids than from unsaturated fatty acids.

 _____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________(2)

Jan13 Q2(a)(iii)(b-d)

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: image31.png]Fig.4.1
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Human Biology

	Unit F224


	Weekly Learning Package – week 4

	Student name:
	

	Year:
	13

	Module:
	Module 1 – Energy and Respiration

	Outcomes:
	· explain why the theoretical maximum yield of ATP per molecule of glucose is rarely, if ever, achieved in aerobic respiration; 




	Task
	Completed

	· Read pages 142-143

· 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. Carbohydrates and lipids are sources of energy in the diet. Both substances are used as respiratory substrates.

[image: image33.png]ATP Yield
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Table 3.1 shows the energy density of carbohydrates and lipids.
Explain why lipids have a higher energy density than carbohydrates.
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________(2) Jan10 Q3(c)
Complete textbook questions from page 143.  This is essential to your understanding of this topic. 

_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________ 

_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________ 

_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
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: image34.png]pace
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Human Biology

	Unit F224


	Weekly Learning Package – week 5

	Student name:
	

	Year:
	13

	Module:
	Module 1 – Energy and Respiration

	Outcomes:
	· explain why anaerobic respiration produces a much lower yield of ATP than aerobic respiration; 

· define the term respiratory substrate; 

· explain the difference in relative energy values of carbohydrate, lipid and protein respiratory substrates; 


	Task
	Completed

	· Read pages 144-145
· 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. During a sporting event an athlete may have to carry out not only aerobic respiration but also anaerobic respiration to produce sufficient ATP.

Fig. 2.1 outlines both these processes in a muscle cell and shows how a liver cell is linked to the processes.
[image: image36.png]Table 5.1

correctorder | letter of stage
1 R
2
3
4
B
6 Q






You may refer to Fig. 2.1 in answering questions (i) to (vi).

(i) State one use of glucose in the liver cell apart from maintaining the blood glucose concentration.
_____________________________________________________________________________
_____________________________________________________________________________(1)

(ii) Anaerobic respiration is less efficient than aerobic respiration. Explain the meaning of the term less efficient as applied to anaerobic respiration.

_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________(2)
(iii) Complete the table below to indicate the precise locations of glycolysis, the link reaction, Krebs cycle and oxidative phosphorylation within the muscle cell.

[image: image37.png]Table 3.1

energy density (kJ g~')

158

39.4



















(4)

(iv) In the muscle cell, glucose is phosphorylated at the start of glycolysis. Suggest why this phosphorylated glucose does not diffuse out of the muscle cell into the blood

_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________(1)
.June 11 Q2(a)(i-v)

2. During exercise, muscle cells require more energy than when they are at rest. This means that enzyme controlled reactions in glycolysis, the link reaction and the Krebs cycle will need to happen at an increased rate. Glycolysis takes place in the cytoplasm of muscle cells to provide energy to these cells and to produce pyruvate.

Letters P and Q in Fig. 3.1 indicate what can happen to the pyruvate produced by glycolysis in a muscle cell.
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(i) Under what conditions would Q be formed?
_____________________________________________________________________________(1)
(ii) Identify the final product of Q.

_____________________________________________________________________________(1)

(iii) Identify substance R.
_____________________________________________________________________________(1)

(iv) The conversion of pyruvate to acetyl CoA involves the use of two types of enzyme.  Name both types of enzyme.
_______________________________________________________________________________ 

_____________________________________________________________________________(2) 

(v) Suggest why the link reaction does not take place in red blood cells (erythrocytes).

_______________________________________________________________________________ 

_____________________________________________________________________________(1) 

June 12 Q3(a)

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: image39.png]process
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Human Biology

	Unit F224


	Weekly Learning Package – week 6

	Student name:
	

	Year:
	13

	Module:
	Module 1 – Energy and Respiration

	Outcomes:
	· define the term respiratory quotient (RQ); 

· describe and explain how a respirometer can be used to investigate how differences in temperature or respiratory substrates can affect the rate of respiration in yeast. 


	Task
	Completed

	· Read pages 146-147
· 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. The respiratory quotient (RQ) is used to determine the type of respiratory substrate, such as carbohydrate or lipid, which an organism may use at any one time. 

A respirometer can be used to measure the oxygen uptake of yeast in order to calculate the RQ.

Fig. 4.1 is a diagram of a respirometer.
[image: image41.png]erforated
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(a) Name substance E and state its function.
___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 














(2)

(b) Describe how the respirometer could be used to measure the rate of respiration of living tissue such as yeast at different temperatures.
___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 

June 11 Q4




























(5)

2. Aerobic respiration uses oxygen and produces carbon dioxide as a waste substance. Respiration in humans can be investigated by calculating the respiratory quotient (RQ).

(a) State how the RQ is calculated.
___________________________________________________________________________ 

___________________________________________________________________________ 














(2)

(ii) Give the typical RQ values obtained from the respiration of carbohydrates and lipids.

carbohydrate ________________________________________________________________

lipid _______________________________________________________________________ 

(2)

 (iii) Suggest what happens to the RQ value when respiration becomes anaerobic.

 ___________________________________________________________________________ 

___________________________________________________________________________ 

Jan 10 Q3(d)











(1)

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: image42.png]concentration of
NAD in
hepatocytes

‘concentration of
alcohol in the blood

Fig. 4.1
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Human Biology

	Unit F224


	Weekly Learning Package – week 7

	Student name:
	

	Year:
	13

	Module:
	Module 1 – Energy and Respiration

	Outcomes:
	· explain the short-term and long-term consequences of exercise on the body, with reference to the respiratory and cardiovascular systems and the structure of skeletal muscle; 

· discuss how much exercise needs to be taken for significant sustained improvement in aerobic fitness; 




	Task
	Completed

	· Read pages 148-149
· 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. Hepatocytes (liver cells) detoxify the blood. Alcohol can be toxic. To prevent this, hepatocytes oxidise the alcohol into a less toxic substance. This process involves the reduction of NAD.

The relationship between the concentration of NAD in the hepatocytes and the concentration of alcohol in the blood is shown in Fig. 4.1.
[image: image44.png]Fig.2.1




(i) Describe the relationship shown in Fig. 4.1
___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________ 














(1)

(ii) Using Fig. 4.1, suggest two respiratory processes that may be affected by an increased concentration of alcohol in the blood.

___________________________________________________________________________ 

___________________________________________________________________________ 














(2)

(b) During a 100 metre race, a sprinter’s muscle cells have a high demand for oxygen. The circulatory system is unable to fully meet this demand. 

 In this situation, both anaerobic and aerobic respiration will occur. 

 (i) State a substance, other than ATP, that is used by muscle cells as a short-term supply of energy.

 ___________________________________________________________________________ 













(2)

 (ii) Outline the process of anaerobic respiration in muscle cells.

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________













(3)

(c) The oxygen uptake for a sprinter will remain high for several minutes after a race. 

 This is popularly known as the ‘oxygen debt’.

 Explain the reason for excess post-exercise oxygen consumption (EPOC).

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________













(3)

June 10 Q4

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: image45.png]100 FEEEEEE seennnnes
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Human Biology

	Unit F224


	Weekly Learning Package – week 8

	Student name:
	

	Year:
	13

	Module:
	Module 1 – Energy and Respiration

	Outcomes:
	· discuss the benefits of the use of carbohydrate loading diets to improve athletic performance (HSW6a, 7b); 

· outline alternative methods of enhancing performance, with reference to recombinant erythropoietin (RhEPO), blood doping and use of steroids (HSW6a, 6b, 7c); 


	Task
	Completed

	· Read pages 150-151
· 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) Erythropoietin (EPO) is a hormone that controls the oxygen carrying capacity of blood in humans by stimulating the production of more red blood cells (erythrocytes).

(i) High altitude can stimulate an increase in the secretion of EPO. Suggest why a high altitude can lead to increased EPO secretion.

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 














(1)

(ii) State the organ responsible for producing and releasing EPO.

. ___________________________________________________________________________ 













(1)

(iii) Altitude training is one way of improving athletic performance. A banned substance, recombinant erythropoeitin (RhEPO), is sometimes used to enhance athletic performance. Outline the biological disadvantages of an athlete using RhEPO.

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________














(2)
(b) EPO is a protein that acts as a hormone.Outline how the sequence of codons on a molecule of mRNA is translated into a polypeptide that can form a protein, such as EPO.

In your answer, you should use appropriate technical terms, spelt correctly.

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 














(3)

2. Carbohydrate loading is a legal method of boosting the amount of glycogen in the body prior to a competition.

Fig. 4.2 shows the cellular glycogen concentration of two athletes, R and S, during the days leading up to a competition.

 • Athlete R has followed a normal diet and increased their carbohydrate intake gradually.

 • Athlete S has followed a carbohydrate loading programme.
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(i) Using Fig. 4.2, compare the glycogen concentrations of athletes R and S for the days leading up to the competition.
___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 














(3)

 (ii) Explain the pattern shown by the graph for athlete S.
___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 














(2)

(c) Another way to enhance athletic performance is to use synthetic steroids to mimic the action of natural steroids such as the hormone testosterone.

(i) Suggest why steroid molecules are easily taken up by the body’s cells
___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 














(1)

(ii) 
Explain how the use of synthetic steroids can lead to an improvement in an athlete’s performance. 

___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 














(2)

 (iii) Suggest two long-term disadvantages of male athletes taking synthetic steroids.
___________________________________________________________________________ 

___________________________________________________________________________ 

___________________________________________________________________________

___________________________________________________________________________ 

___________________________________________________________________________ 
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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[image: image48.png]Table 5.1

type of cell numberofcell | telomerase telomere length
unlimited igh maintained
bone cell limited absent shortened
epidermis cell limited absent shortened
liver cel partially imited low oy
cancer cell unlimited igh maintained
neurone limited absent shortened
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Human Biology

	Unit F224


	Weekly Learning Package – week 9

	Student name:
	

	Year:
	13

	Module:
	Module 1 – Energy and Respiration

	Outcomes:
	· describe how the information in a sequence of nucleotides is used to construct haemoglobin; 

· explain the process and purpose of transcription and translation, including the role of messenger RNA, transfer RNA and ribosomes; 

· describe and explain the oxygen dissociation curve for haemoglobin; 




	Task
	Completed

	· Read pages 152-153
· 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. Erythrocytes (red blood cells) contain haemoglobin.

(a) Haemoglobin is a large protein molecule consisting of two α polypeptide chains and two β polypeptide chains. Describe how the genetic code for the construction of each polypeptide chain is copied and carried to the ribosomes.  Details of protein synthesis are not required.

 In your answer you should use the appropriate technical terms, spelled correctly.

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 















(6)

(b) During the formation of haemoglobin in the immature erythrocytes, prosthetic groups are added to the polypeptide chains synthesised at the ribosomes.

(i) State precisely where in the immature erythrocyte the prosthetic groups are added to the polypeptide chains.

________________________________________________________________________________ 

(1)

(ii) Discuss the importance of the prosthetic groups in the transport of oxygen by the haemoglobin molecule.

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 
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(3)

Complete textbook questions from page 153.  This is essential to your understanding of this topic. 

_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________ 

_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________ 

_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________ 

_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________ 

_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________
_____________________________________________________________________________

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


[image: image11.emf]
Human Biology

	Unit F224


	Weekly Learning Package – week 10

	Student name:
	

	Year:
	13

	Module:
	Module 1 – Energy and Respiration

	Outcomes:
	· describe and explain the significance of the oxygen dissociation curves of adult oxyhaemoglobin at different levels of carbon dioxide (Bohr effect); 

· describe and explain the difference in affinity for oxygen between haemoglobin and myoglobin; 

· describe and explain the build up of an oxygen deficit and oxygen debt/EPOC (Excess Post-exercise Oxygen Consumption); 




	Task
	Completed

	· Read pages 154-155
· 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) Myoglobin is a respiratory pigment that can combine with oxygen. Myoglobin is found in muscle cells.

Fig. 2.1 shows a diagram of a molecule of myoglobin.


Name structures A and B in Fig. 2.1.
A_________________________________________________________________ 

B_________________________________________________________________















(2)

(b) Fig. 2.2 shows oxygen dissociation curves for both myoglobin and haemoglobin.

(i) Calculate the decrease in percentage saturation of both myoglobin and haemoglobin
between 4 kPa and 2 kPa partial pressure of oxygen.

Answer for myoglobin = ....................................................................

 Answer for haemoglobin = ...............................................................



(1)

(ii) State a location in the human body where the percentage saturation of haemoglobin in the blood will be almost 100%.

__________________________________________________________________________














(1)

(iii) Describe and explain the significance of the difference in affinity for oxygen between myoglobin and haemoglobin.

 ___________________________________________________________________________ 

___________________________________________________________________________ 















___________________________________________________________________________ 

___________________________________________________________________________
___________________________________________________________________________ 

___________________________________________________________________________
___________________________________________________________________________ 

___________________________________________________________________________













(3)

(c) Iron is an important element in the structure of both myoglobin and haemoglobin. 

A rare disease called haemochromatosis (HC) results in there being an overload of iron in the blood. This build up of iron is toxic to the body and may cause liver, heart or pancreatic disease.

 • One form of HC is hereditary. 

 • Intake of dietary iron does not differ significantly between men and women.

 • In the 16 to 45 year age range, men show symptoms of HC earlier than women. 

(i) Suggest why men show symptoms of hereditary HC at an earlier age than women.

 ___________________________________________________________________________ 

___________________________________________________________________________
___________________________________________________________________________ 

___________________________________________________________________________













(2)

(ii) A man who is known to have HC decides not to risk having children.  State two methods of contraception that he could use.

___________________________________________________________________________ 

___________________________________________________________________________













(2)
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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
	 Harris City Academy Crystal Palace
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Human Biology

	Unit F224


	Weekly Learning Package – week 11

	Student name:
	

	Year:
	13

	Module:
	Module 1 – Energy and Respiration

	Outcomes:
	· explain the effect of the gene mutation resulting in sickle cell anaemia on the structure and oxygen transport efficiency of haemoglobin; 

· outline how DNA is repaired; 

· outline the role of DNA in the process of cellular ageing; 


	Task
	Completed

	· Read pages 156-157

· 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. (b) The haemoglobin molecule is made of four polypeptide chains, two alpha chains and two beta chains, linked together.  Sickle cell anaemia (SCA) is a genetic condition in which a person’s haemoglobin differs in structure from that of normal haemoglobin. 

· In a person with SCA, there is a single base substitution in the DNA that codes for the beta chain of haemoglobin. 

· The beta chain will have a different amino acid at just one point in its polypeptide chain.

(i) State the amino acid which replaces one glutamate in the beta chains of haemoglobin in a person with SCA.

________________________________________________________________________________ 
















      (1)

(ii) Suggest why normal haemoglobin and SCA haemoglobin both remain soluble in red blood cells (erythrocytes) in the pulmonary vein. 

 ________________________________________________________________________________

 ________________________________________________________________________________ 
















      (1)

(iii) A person with SCA may experience severe symptoms of this condition. This is known as a ‘sickle cell crisis’.

Describe what happens to red blood cells containing SCA haemoglobin during a sickle cell crisis and suggest symptoms that may be experienced.

Description_______________________________________________________________________ 

________________________________________________________________________________

 ________________________________________________________________________________ 

________________________________________________________________________________

 ________________________________________________________________________________

Symptoms________________________________________________________________________ 

________________________________________________________________________________

 ________________________________________________________________________________ 

________________________________________________________________________________

 ________________________________________________________________________________
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(4) 

2. (a) Some cells die as a result of damaged DNA molecules. Explain how DNA molecules can be damaged and how this damage can be repaired in cells. 

In your answer you should use the appropriate technical terms, spelt correctly.
________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________















(6)
(b) At the ends of each chromosome are structures called telomeres.  Most human body cells can only divide up to 50 times before they die. This is due to the reduction in the length of the telomeres during each cell division.

Suggest why a reduction in the length of the telomeres could result in the ageing and eventual death of a cell.
________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________















(3)

(c) An enzyme called telomerase is produced by some cells in the human body. Telomerase adds nucleotides to the ends of chromosomes.

Table 5.1 shows the telomerase activity and telomere length of some types of cell after cell division.

Using the information in Table 5.1:

 (i) suggest one consequence of high telomerase activity in a cell;

 ________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________















(1)

 (ii) suggest why, unlike some other organs in the human body, the liver is able to repair itself.

 ________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________















(1)

(d) A new drug is being trialled in the USA as a treatment for breast cancer. This drug acts as an inhibitor of the enzyme telomerase. 

Fig. 5.1 shows the effects of telomerase inhibitor and conventional chemotherapy on the size of the breast tumour.
(i) Suggest how the activity of telomerase enzyme might be slowed down by this new drug.
________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________















(2)

 (ii) The data in Fig. 5.1 suggest that the mean size of breast tumours decreases more. Suggest the advantages of using telomerase inhibitor treatment compared to quickly with conventional chemotherapy than with telomerase inhibitor.conventional chemotherapy.
________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________















(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
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Human Biology

	Unit F224


	Weekly Learning Package – week 12

	Student name:
	

	Year:
	13

	Module:
	Module 1 – Energy and Respiration

	Outcomes:
	· explain the effect of the gene mutation resulting in sickle cell anaemia on the structure and oxygen transport efficiency of haemoglobin; 

· outline how DNA is repaired; 

· outline the role of DNA in the process of cellular ageing; 


	Task
	Completed

	· Read pages 158-159
· 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. Athletes such as Chris Hoy, the 2008 Olympic cycling champion, increase their muscle mass andstrength through a specialised training regime.

(a) Fig. 2.1 is a photomicrograph of a sarcomere from a skeletal muscle fibre. 

On Fig. 2.1, four features have been labelled C, D, E and F.

 State one label letter that represents:

 (i) an area containing only actin filaments ______________________________________
(1)

 (ii) an area containing both actin and myosin filaments ______________________________
(1) 

(b) Outline the role played by calcium ions in the contraction of the sarcomere.

 In your answer you should use the appropriate technical terms, spelt correctly.

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________

________________________________________________________________________________

________________________________________________________________________________ 

________________________________________________________________________________















(5)

(c) Training increases the circumference of the biceps muscles.  A 10-week investigation was carried out to assess the effect of a dietary supplement on the increase in the circumference of the biceps muscles.

· Two groups of 10 men were chosen, groups G and H.

· Group G was given placebo tablets each day.

· Group H was given the dietary supplement in tablet form each day.

· Both groups had the circumferences of their biceps muscles measured before and after the investigation.

· During the investigation a standard set of arm exercises was carried out by both groups each day.

 Fig. 2.2 summarises the results of the investigation.


(i) Calculate the percentage increase in the mean circumference of the biceps muscles in group H.

Show your working.

 Answer = _____________________________% (2)

(ii) Suggest two factors, other than gender, that needed to be taken into account when designing this investigation.

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________















(2)

(iii) Suggest one active ingredient of the dietary supplement and describe how it may have produced the results shown for group H.

 
___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________
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(2)

2. Regular exercise has beneficial effects on the body. It is suggested that a person should exercise for at least thirty minutes, three times a week. The cardiovascular system, the respiratory system and skeletal muscle all benefit from regular exercise.

The passage below summarises some of the effects of regular exercise on skeletal muscle cells (muscle fibres).

Complete the passage by using the most appropriate term(s). 

Skeletal muscle cells get bigger as a result of regular exercise due to an increase in their

........................................................ area. Muscle cells usually carry out aerobic respiration. 

With regular exercise, there is an increase in the number and size of the organelles responsible 

for aerobic respiration. These organelles are called ........................................................ . 

Due to the development of more blood capillaries, more glucose and

........................................................ can be delivered to the muscle cells. This will enable

the muscle cells to carry out more aerobic respiration and consequently produce 

more ........................................................ for the contraction of the cells. Exercise results in increased 

concentrations of a carbohydrate storage compound called

........................................................ and a muscle protein with a high affinity for oxygen

called ........................................................ . 







(6)
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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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