1.
The table below refers to four membrane transport processes: diffusion, facilitated diffusion, osmosis and active transport. If the statement is correct, place a tick ([image: image1.wmf]) in the appropriate box and if the statement is incorrect, place a cross (X) in the appropriate box.

	Process
	Takes place against a
concentration gradient
	Requires energy in the 
form of ATP

	Diffusion
	
	

	Facilitated diffusion
	
	

	Osmosis
	
	

	Active transport
	
	


(Total 4 marks)

2.
Read through the following account of the structure of deoxyribonucleic acid (DNA), then write on the dotted lines the most appropriate word or words to complete the account.


DNA is a molecule consisting of a long chain of nucleotides, which are joined together


by................................... reactions.  Each nucleotide in DNA consists of a


nitrogenous base, a phosphate group and ................................... .The


nitrogenous base may be adenine, guanine, cytosine or .................................... .


A molecule of DNA is made up of two polynucleotide chains coiled into a


................................... . The two chains are held together by


................................... bonds between the nitrogenous bases

(Total 5 marks)

3.
The table below refers to three organelles commonly found in eukaryotic cells. Complete the table by writing the name of the organelle, its description or one function, as appropriate, in each of the five boxes provided.

	Name of organelle
	Description
	One function

	Golgi apparatus
	
	

	
	Cylindrical organelles
made up of microtubules
	Involved in spindle
Organisation during cell
division in animal cells

	
	Rod-shaped structures
with a double membrane,
the inner one folded to
form cristae
	


(Total 5 marks)

4.
The diagram below shows the structure of a molecule found in the cell surface membrane.

[image: image2.wmf]F
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(a)
Name the type of molecule shown in the diagram.

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

(1)

(b)
Name A and B as labelled on the diagram.

A .................................................................................................................................

B .................................................................................................................................

(2)

(c)
Region X is said to be hydrophobic.  What is meant by the term hydrophobic? 

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

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

(1)

(d)
Explain why the cell surface membrane is described as a fluid-mosaic.

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

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

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

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

(2)

(Total 6 marks)

5.
(a)
The table below describes some of the key events that occur during mitosis Complete the table by writing the name of the stage of mitosis next to its description.

	Key events
	Stage

	Chromatids separate and move to opposite poles of the dividing cell.
	

	Chromosomes shorten and thicken. The nuclear envelope breaks down and the spindle forms.
	

	The spindle fibres break down, the nuclear membrane re-forms and the chromosomes elongate.
	

	Chromosomes line up on the equator of the cell, attached to spindle fibres by their centromeres.
	


(4)

(b)
The graph below illustrates the change in DNA content during the cell cycle
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(i)
Calculate the percentage of the cell cycle time spent in G1.

Answer...................................................................

(3)

(ii)
At which point, A, B, C or D, does chromosome replication (the S phase) begin? Explain your answer.

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

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

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

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

(2)

(Total 9 marks)

6.
A solution thought to contain either a reducing sugar or a non-reducing sugar was tested with Benedict’s reagent.

(a)
Describe how the presence of a reducing sugar is detected using Benedict’s reagent.

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

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

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

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

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

(2)

(b)
If the test was negative for reducing sugars, describe what steps you would need to carry out before you could show that a non-reducing sugar was present.

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

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

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

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

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

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

(3)

(c)
Describe how Benedict’s reagent could be used to compare the concentrations of reducing sugar present in two solutions.

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

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

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

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

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

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

(3)

(Total 8 marks)

7.
(a)
In the space below, draw a diagram to show the molecular structure of an amino acid. Do not label your diagram.

(2)

(b)
An experiment was carried out to determine what happens to amino acids after they are absorbed by animal cells.  The cells were incubated for 5 minutes in a medium containing radioactively labelled amino acids.  The radioactive amino acids were then washed off and the cells were incubated in a medium containing only non-radioactive amino acids. Samples of the cells were removed from the medium every five minutes for 40 minutes.  For each sample, the levels of radioactivity in three different organelles, A, B and C, were determined.

The results of the experiment are shown in the graph below.
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(i)
Identify the organelles A, B and C by choosing from the list below.  Write  answers in the spaces provided in the table 

Golgi apparatus

Mitochondria

Ribosomes

Rough endoplasmic reticulum

	Organelle A
	

	Organelle B
	

	Organelle C
	


(3)

(ii)
Calculate the rate of increase in radioactivity in organelle C between 5 and 20 minutes.  Show your working.

Answer...................................................

(3)

(c)
Suggest what will happen to the radioactivity after 40 minutes, and explain your suggestion.

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

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

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

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

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

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

(3)

(Total 11 marks)

8.
Sucrase is an enzyme that catalyses the hydrolysis of sucrose.  An investigation was  carried out to compare the activity of sucrase in solution with immobilised sucrase, over a range of temperatures. The enzyme in solution was incubated with a solution of sucrose for 5 minutes at different temperatures.  The mass of monosaccharide produced at each temperature was determined.  This was repeated using immobilised sucrase. The results of the investigation are shown in the graph.
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(a)
Name the two monosaccharides produced from the hydrolysis of sucrose.

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

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

(2)

(b)
What evidence from the graph suggests that the concentrations of sucrase in solution and immobilised sucrase were equivalent?

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

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

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

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

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

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

(1)

(c)
Compare the effect of temperature on the activity of sucrase in solution with that on immobilised sucrase.

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

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

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

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

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

(3)

(d)
Suggest why temperatures above 45°C have different effects on immobilised sucrase and sucrase in solution.

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

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

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

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

(2)

(e)
Describe how this investigation could be adapted to compare the activity of sucrase in solution with that of immobilised sucrase over a range of pH values.

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

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

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

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

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

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

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

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

(4)

(Total 12 marks)

9.
Give an account of the structures of the proteins insulin and collagen.


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

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

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

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

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

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

(Allow three lined pages)
(Total 10 marks)
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