SL IB Biology II – Cell Respiration Practice #1

Name: _______________________________

1.
The diagram below shows possible pathways for the breakdown of glucose in various cells.

[image: image1.wmf]Glucose
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(a)
State the names of processes Q and R.

Q:
...........................................................................................................................

(1)

R:
...........................................................................................................................

(1)

(b)
Deduce the names of substances A and D.

A:
...........................................................................................................................

(1)

D:
...........................................................................................................................

(1)

(c)
State the organelle in which process R takes place.

.....................................................................................................................................

(1)

2.
Explain the process of aerobic respiration including oxidative phosphorylation.

(Total 8 marks)

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

3.
The graph below shows the variation in the concentration of atmospheric carbon dioxide since 1970.
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The annual fluctuation is mainly the result of changes in the levels of photosynthesis associated with the seasons in Northern Hemisphere forests. 

(a)
(i)
Describe the overall trend shown in the graph.

...........................................................................................................................

(1)

(ii)
Suggest a cause for the overall trend throughout the period 1970–1999.

...........................................................................................................................

 (1)

(b)
(i)
Using a clear label, identify any one point on the graph which shows the CO2 level in mid-summer.

(1)

(ii)
Explain why the concentration of CO2 varies with the seasons.

...........................................................................................................................

...........................................................................................................................

 (2)

(c)
Identify one gas, other than CO2 , which is contributing to the enhanced greenhouse effect.

.....................................................................................................................................

(1)

4.
Explain the similarities and differences in anaerobic and aerobic cellular respiration.

(Total 8 marks)

SL IB Biology II – Cell Respiration Practice #2

Name: _______________________________

1.
Explain the process of aerobic cellular respiration.

(Total 8 marks

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

2.
The diagram below shows some features of ATP synthetase.

(a)
Identify in which cell organelle the process below occurs?

....................................................................................................................................

[image: image3.png]



(1)

(b)
Explain the process represented by the diagram.

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

(3)

3.
The electron micrographs below show mitochondria in longitudinal section. The mitochondrion in A is from a bat pancreas cell and that in B is from a mouse liver cell.

[image: image4.wmf]A.

B.


(a)
Annotate the micrographs above to show two similarities in the structure of the mitochondria.

(2)

(b)
The mitochondria differ in size. State two other differences that are visible in the mitochondria.

1.
..........................................................................................................................

2.
..........................................................................................................................

(2)

(c)
Predict, with two reasons, which of the mitochondria would have been able to produce ATP at a greater rate.

....................................................................................................................................

....................................................................................................................................

 (3)

_____4.
Where in eukaryotic cells is glucose broken into pyruvate, to release energy for use in the cell?

A.
Chloroplast

B.
Cytoplasm

C.
Mitochondrion

D.
Nucleus

_____5.
What is the net production of ATP, per molecule of glucose during the fermentation of glucose to lactate?

A.
36 molecules

B.
4 molecules

C.
2 molecules

D.
None
_____6.
Which row in the table describes the first stage of cellular respiration?

	
	Substrate
	Location
	Product
	Product

	A.
	pyruvate
	mitochondria
	oxygen
	water

	B.
	pyruvate
	cytoplasm
	carbon dioxide
	ATP

	C.
	glucose
	mitochondria
	pyruvate
	water

	D.
	glucose
	cytoplasm
	pyruvate
	ATP


_____7.
What is the correct sequence of chemicals produced in the anaerobic respiration pathway?

A.
Lactate → pyruvate → ethanol

B.
Ethanol → pyruvate → glucose

C.
Glucose → lactate → pyruvate

D.
Glucose → pyruvate → lactate

8.
The mitochondrion carries out key reactions in the cells of eukaryotes.

[image: image5.wmf]A

B


(a)
(i)
State the name of label A and label B in the photomicrograph above.

A:
...............................................................................................................

B:
...............................................................................................................

(1)

(ii)
State the processes that occur at label A and label B.

A:
...............................................................................................................

B:
...............................................................................................................

(1)

(b)
Explain the relationship between the structure of the mitochondrion and its function.

...................................................................................................................................

...................................................................................................................................

...................................................................................................................................

 (3)
9. Other studies were carried out to see the relationship of the thickness of fur in mammals to its value as an insulator. A good insulator prevents heat loss from the animals to their environment. The graph below shows the relationship of the fur thickness to fur insulation in different mammals. Symbols represent the transfer of heat from fur to air or fur to ice water.
[image: image6.wmf]Fur insulation 
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Key :
♦ = the rate of transfer of heat from fur to air
◊ = the rate of transfer of heat from fur to ice water
(a)
(i)
Calculate the difference in fur thickness between a reindeer and a grizzly bear.

..........................................................................................................................

 (1) 

(ii)
Suggest a reason for their similar fur insulation value.

..........................................................................................................................

 (1) 

(b)
(i)
Calculate the change in the insulation value for a beaver when it enters ice water.

..........................................................................................................................

 (1)

(ii)
Suggest an adaptation that allows a mammal to maintain its body temperature while in ice water.

..........................................................................................................................

 (1)

(i)
Discuss the relationship between metabolic rate and fur thickness in mammals.

....................................................................................................................................

....................................................................................................................................

(2
SL IB Biology II – Photosynthesis Practice #3

Name: _______________________________

1.
(a)
State the main photosynthetic pigment in plants.

.....................................................................................................................................

(1)

(b)
State the two materials used to convert carbon dioxide to organic molecules in plants.

.....................................................................................................................................

.....................................................................................................................................

(2)

(c)
Explain two ways in which the rate of photosynthesis can be measured.

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

 (4)

2.
During photosynthesis in plants, light energy is absorbed by chlorophyll. This energy is then used to carry out photolysis, which supply substances that are needed to convert carbon dioxide into organic molecules such as glucose.

(a)
State the names of two products of photolysis in photosynthesis.

1. .................................................................................................................................

2. .................................................................................................................................

(2)

(b)
Explain briefly one method for measuring the rate of photosynthesis in a plant.

.....................................................................................................................................

.....................................................................................................................................

 (2)

(c)
The rate of photosynthesis is affected by light intensity. Draw a line on the graph below to show the relationship between light intensity and the rate of photosynthesis.

[image: image7.wmf]rate of photosynthesis

light intensity


(2)

(d)
State two factors in the environment of a plant, apart from light intensity, that can affect the rate of photosynthesis in the plant.

1. .................................................................................................................................

2. .................................................................................................................................

(2)

3.
Studies were carried out on the leaves of the wild type of the flowering mustard plant (Arabidopsis thaliana) to determine the pigment composition of the thylakoid membrane. The results were compared with the leaves of a mutant strain of the plant. These studies were repeated using thylakoid membranes from leaves grown in cultures deficient in either iron or magnesium.

	Strain of Plant
	Mineral Deficiency
	Chlorophyll /
g g–1 leaf
	Carotenoids /
g g–1 leaf

	
	None
	454
	16

	Wild Type
	Iron
	441
	71

	
	Magnesium
	317
	64

	
	None
	387
	67

	Mutant
	Iron
	317
	81

	
	Magnesium
	172
	95


(a)
State the concentration of chlorophyll found in the leaves of the mutant strain of plant when deficient in iron.

....................................................................................................................................

(1)

(b)
(i)
Calculate the percentage increase in carotenoids found in the wild type when magnesium is deficient.

..........................................................................................................................

(1)

(ii)
Suggest why magnesium deficiency causes the changes shown in the pigment content of the leaves.

..........................................................................................................................

..........................................................................................................................

 (2)

(c)
Using the data in the table, outline the effects of iron deficiency on the pigment content of the leaves.

....................................................................................................................................

....................................................................................................................................

 (2)
4.
How are photosynthesis and aerobic respiration similar?

	
	ATP synthetase enzyme
	Electron transport chain
	NADH + H+

	A.
	[image: image8.wmf]
	[image: image9.wmf]
	[image: image10.wmf]

	B.
	[image: image11.wmf]
	[image: image12.wmf]
	[image: image13.wmf]

	C.
	[image: image14.wmf]
	[image: image15.wmf]
	[image: image16.wmf]

	D.
	[image: image17.wmf]
	[image: image18.wmf]
	[image: image19.wmf]


Key: [image: image20.wmf] = both have or use this
[image: image21.wmf] = both do not have or use this

(Total 1 mark)
5.
Why do leaves of plants look green?

A.
Most of the green light is absorbed by chlorophyll and most of the red and blue light is reflected.

B.
Most of the blue light is absorbed by chlorophyll and most of the red and green light is reflected.

C.
Most of the red light is absorbed by chlorophyll and most of the green and blue light is reflected.

D.
Most of the red and blue light is absorbed by chlorophyll and most of the green light is reflected.

6.
In the graph below which line shows an action spectrum of photosynthesis?
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7.
(a)
Explain how photosynthesis can be measured both directly and indirectly.

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

 (3)

(b)
Outline two uses of absorbed carbohydrates in humans.

....................................................................................................................................

....................................................................................................................................

(c)
The diagram below represents an energy pyramid and four trophic levels.

[image: image23.wmf]IV
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[Source: adapted from www.bio.miami.edu/dana/160/pyramid.gif]

(i)
Identify the trophic level of the organisms indicated below.

I.
...............................................................................................................

IV.
...............................................................................................................

(2)

(ii)
Calculate the approximate amount of energy in kilojoules transferred in m–2 yr–1 from trophic level I to trophic level II.

..................................................................................................................... kJ

(1)

8.
What are the end products of aerobic cell respiration?

A.
Carbon dioxide and ethanol

B.
Lactate and ATP

C.
Water, ATP and oxygen

D.
Water, carbon dioxide and ATP

9.
What is the “link reaction” in eukaryotic respiration?

A.
Pyruvate joining with coenzyme A to produce CO2 and NADH + H+
B.
Oxidation of NADH to yield electrons and protons

C.
Acetyl coenzyme A combining or joining with a C4 compound to give C6 + coenzyme A

D.
Passage of acetyl coenzyme A through the mitochondrial membrane
SL IB Biology II – Photosynthesis Practice #4

Name: _______________________________
_____1.
During which process are oxygen molecules directly involved during cellular respiration?

A.
Glycolysis

B.
Krebs cycle

C.
Oxidation of pyruvate to acetyl CoA

D.
Accepting electrons at the end of the electron transport chain

_____2.
The average surface area for the inner membranes of mitochondria in a epithelial cell is 40 m2 g–1. The surface area of the inner membrane of mitochondria from heart muscle cells is over 200 m2 g–1.

What is the reason for the large surface area of the inner membranes of the mitochondria in the heart muscle cells?

A.
They contain enzymes to hydrolyse ADP and inorganic phosphate to ATP.

B.
They contain enzymes to oxidize ADP and inorganic phosphate to ATP.

C.
They contain enzymes to reduce ADP and inorganic phosphate to ATP.

D.
They contain enzymes to condense ADP and inorganic phosphate to ATP.
3.
Studies have been carried out on the consumption of oxygen by mammals under different conditions. The graph below shows the oxygen consumption of a pigmy possum (Cercaertus nanus) at various air temperatures.
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(a)
Estimate the oxygen consumption at 20C.

....................................................................................................................................

(1)

(b)
Outline the effect of temperature on oxygen consumption.

....................................................................................................................................

....................................................................................................................................

 (2)

(c)
An air temperature of 32C is the lower critical temperature for a pigmy possum. Deduce the meaning of lower critical temperature.

....................................................................................................................................

....................................................................................................................................

 (1)

The graph below shows the metabolic rates of various mammals in relation to air temperatures. Metabolic rate refers to the rate of use of energy by an animal and may be measured indirectly by oxygen consumption. The basal metabolic rate (BMR) for each animal, in the absence of stress, is given the value of 100. This occurs at different temperatures for different animals. The changes in metabolic rate as the temperature falls are expressed as a percentage of the BMR for each animal.
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(d)
(i)
Identify the mammal with the greatest increase in metabolic rate per degree of temperature, as the temperature decreases.

..........................................................................................................................

(1)

(ii)
Calculate the average change in the metabolic rate, per degree of temperature, of a weasel as the temperature decreases from 17C to –20C. Show your workings.

..........................................................................................................................

..........................................................................................................................

..........................................................................................................................

 (2)

(e)
Suggest one reason for the increase in metabolic rate of mammals at lower temperatures.

....................................................................................................................................

 (1)

(f)
Discuss the differences between tropical and arctic mammals regarding the changes in their metabolic rates as the temperature decreases.

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

(3)

4.
Up to two additional marks are available for the construction of your answers.

(2)

(a)
Draw a labelled diagram showing the structure of a plasma membrane.

(4)

(b)
Outline the role of chlorophyll and the effects of temperature, light intensity and carbon dioxide concentration on the rate of photosynthesis.

(6)

(c)
Explain the production of energy during aerobic respiration from pyruvate that has been produced by glycolysis.

(8)

(Total 20 marks)

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

....................................................................................................................................

SL IB Biology II - Cell Respiration/Photosynthesis Practice #5  
Name: _______________________

1.
Up to two additional marks are available for the construction of your answers.

(2)

(a)
Draw and label the action spectrum of photosynthesis.

(4)

(b)
Explain the relationship between the structure of the chloroplast and the light-dependent reactions of photosynthesis.

(8)

(c)
Outline the potential harmful effects of increased carbon dioxide concentration on the ecosystem and state one measure that could be taken to reduce the amount of carbon dioxide in the atmosphere.

(6)

(Total 20 marks)

2.
Up to two additional marks are available for the construction of your answers.

(2)

(a)
Draw and label a mitochondrion as seen in electron micrographs.

(4)

(b)
Outline the cellular locations of different named processes in both photosynthesis and cell respiration.

(6)

(c)
Explain the energy flow in a food chain as exemplified by a pyramid of energy.

(8)

(Total 20 marks)

3.
Up to two additional marks are available for the construction of your answers.

(2)

(a)
Draw and label a diagram to illustrate the fluid mosaic model of biological membranes.

(5)

(b)
Using a table, compare aerobic and anaerobic respiration in a eukaryotic cell.

(5)

(c)
Discuss factors that affect enzyme activity.

(8)

 (Total 20 marks)

4.
Up to two additional marks are available for the construction of your answers.

(2)

(a)
Explain why enzymes are substrate specific and why their activity is affected by substrate concentration.

(8)

(b)
Outline the use of restriction enzymes (endonucleases) and DNA ligase in gene technology.

(6)

(c)      Outline one industrial use of lactose.

(4)

 (Total 20 marks)

 .....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

..................................................................................................................................
SL IB Biology II – Cellular Resp/Photo
  Practice #6

Name: ________________________

1.
State two products of the light dependent reaction of photosynthesis.

...............................................................................................................................................

(2)
2.
(a)
State the main photosynthetic pigment in plants.

.....................................................................................................................................

(1)

(b)
State the three materials used to convert carbon dioxide to organic molecules in plants.

.....................................................................................................................................

 (3)

3.
(a)      Explain the reason for a large area of thylakoid membrane in the chloroplast.

.....................................................................................................................................

.....................................................................................................................................

(2)


(b)      Indicate, through an annotated drawing, where the two major parts of photosynthesis occurs in the chloroplast. 

(c)        Indicate, through an annotated drawing, where the three major parts of cellular respiration occur in a mitochondria.

(3)
4.
During photosynthesis in plants, light energy is absorbed by chlorophyll. This energy is then used to carry out photolysis, which supply substances that are needed to convert carbon dioxide into organic molecules such as glucose.

(a)
State the names of two products of photolysis in photosynthesis.

1. ...............................................................2. .............................................................

(2)

(b)
Explain briefly two method for measuring the rate of photosynthesis in a plant.

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

 (4)

(c)
The rate of photosynthesis is affected by light intensity and carbon dioxide. Draw two line graphs below to show the relationship between light intensity and the rate of photosynthesis and carbon dioxide and the rate of photosynthesis. 

(6)

(d)
State two factors in the environment of a plant, apart from light intensity, that can affect the rate of photosynthesis in the plant.

1. ....................................................................................................................

2. .....................................................................................................................

(2)

5.
State the site of the light-independent reactions in photosynthesis.

.....................................................................................................................................

(1)

6.
 Explain the light-dependent and light-independent  reactions in photosynthesis.

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

...........................................................................................................................

(6)
7.
(a)
State where, in the chloroplast, the enzymes of the Calvin cycle are located.

.....................................................................................................................................

(1)

(b)
In which direction do the protons flow in the chloroplast when chemiosmosis begins.

.....................................................................................................................................

(1)

(c)
In which direction do the protons flow in the chloroplast when ATP is synthesized?

.....................................................................................................................................

8.
Annotate the diagram below for photosynthesis. 

[image: image26.png]



(1)

9.
Annotate the diagram below for cellular respiration. 

[image: image27.png]



(1)

10.
The diagram below shows possible pathways for the breakdown of glucose in various cells. Outline all the molecules in the diagram below. 

[image: image28.wmf]Glucose
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