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[image: image11.wmf]Key Area 1 – Cell Division
Use SG book Pages 58- 61 to help you answer the following questions.  Useful Website - Edubuzz National 4 Biology - http://nat4biopl.edubuzz.org/home
1.  What is the basic unit of life called?






(1)

2.  What does cell division do to the number of cells in an organism?


(1)

3.  Why is cell division important?







(1)
4.  Why do unicellular organisms undergo cell division?




(1)
5. Why do multicellular organisms undergo cell division?




(1)

[image: image12.jpg]


6.  Below is a diagram of a cell.  Circle the part that controls cell division.                  (1)
7.  The following sentences refer to cell division (mitosis). Underline one alternative in each pair to make the sentences correct.
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(2)
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8.  A body cell carries out cell division.  It has 4 chromosomes.  
How many chromosomes do the new cells (daughter cells) that are made have?






        (1)
9.  A cell divides every 20 minutes. How many cells would be produced from one original cell at the end of two hours?

Space for calculation

______________cells            








(1)

10.  Typical timings of the stages of cell division are shown in the table below.
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What percentage of the total time for mitosis is taken by stage C?

Space for calculation

_______________%  









(1)
11.  Cell division ensures that each of the two cells produced have the same number of chromosomes and the same information in their nuclei as the parent cell.  Explain why this is necessary.

(1)

12.  Give an example of uncontrolled cell division.

(1)
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Key Area 2 – DNA, Genes and Chromosomes
Use Bright Red book pages 18-21 to help you answer the following questions.

Useful Website - Edubuzz National 4 Biology - http://nat4biopl.edubuzz.org/home
1.  Complete the blanks in the following diagram using the words below:

Chromosome            Gene                 DNA                 Nucleus
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(2)

2.  Complete the following sentence:

Genes are located on __________________ in the ______________ of a cell and are made up of the chemical ____________.






                                                         












(2)

3.  What part of the chromosome carries the instructions to make a protein?

 (1)

4.  Give examples of two proteins made in the body.













 (1)

5.  Who do we inherit genes from?












(1)

6.  What is special about each individual’s DNA?













(1)

7.  SOLVE THE CRIME – WHO HAD THE SUGAR ADDICTION?

                     Circle the guilty person






(1)
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8.  Tick which suspect matches up with the crime scene?



(1)
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Key Area 3 – Therapeutic Use of Cells
Use Bright Red book pages 24-27 and pages 46-49 to help you answer the following questions.

Useful Website - Edubuzz National 4 Biology - http://nat4biopl.edubuzz.org/home
1.  Name the thread-like structures which contain genetic information.                    (1)

2.  What information is transferred from one organism to another during genetic engineering to make them more useful to humans?
                                                  (1)

3.  Identify the micro-organism involved in genetic engineering.                               (1)

4.  Diabetes can be treated with a substance produced by genetic engineering. Name this substance.   










(1)

5.  What other substance can be produced by genetic engineering?                          (1)

6.  Give 2 reasons why there is an ever increasing need for insulin produced by bacteria.  










(2)
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7. The following diagram describes some of the stage involved in transferring a gene from a human chromosome into a bacterial cell.
[image: image26.jpg]



Arrange the following steps involved in the process of genetic engineering in the correct order:

1. The plasmid is put back in the bacterium

2. A plasmid is removed from a bacterium
3. The bacterium contains a human gene and produces human insulin
4. Insulin gene is removed from a human cell
5. The gene is inserted into the plasmid
Correct Order__________________________

                                        (1)

8. Genetic Engineering

Since characteristics come from the genes in a cell, putting a new piece of DNA into a cell can produce a new characteristic. This is how genetic engineering works. 

For example, crop plants can be given a gene from an Arctic fish, so they produce an antifreeze protein in their leaves. This can help prevent frost damage. 

Other genes that can be put into crops include a natural insecticide from the bacteria Bacillus thuringiensis. The insecticide kills insects that eat the plants, but is harmless to people. 

In these plants the new genes are put into the plant before it is grown, so the genes will be in every part of the plant, including its seeds. 

The plant's offspring will then inherit the new genes, something which has led to concern about the spread of new characteristics into wild plants.  

Adapted from Introduction to Genetics. Wikipedia, the free encyclopedia. [online] Available at: http://en.wikipedia.org/wiki/Introduction_to_genetics#Genetic_engineering [Accessed 15 June 2012]

(a) What can be put into a cell to produce a new characteristic?

(1) 

(b) Why is a gene from an Arctic fish put into crop plants?

(1)

(c) Give two reasons why the insecticide gene from Bacillus thuringiensis is useful.

1. _________________________________________________________________

2. ______________________________________________________________(2)

(d) When are the new genes put into the plants?

(1)

(e) Why are there concerns about the spread of new characteristics into wild plants?

 (1)
9. Give two advantages of genetic engineering to mankind (humans).
             (1)

10.  What does it mean by therapeutic use of cells?




(1)

11. Examples of therapeutic use of cells include:

- in vitro fertilisation (IVF)

- stem cell technology 
- embryonic screening

- using cells to grow artificial organs
(i) What are stem cells? 







(1)
(ii) Where are stem cells found in humans? 





(1)
(iii) Describe  a way in which scientists have used stem cells     


 (1)
(iv) Why might some people be against the use of stem cells for medical treatment while others are in favour of it? 



(1)
12. [image: image27.jpg]


 Give one reason why using genetic engineering or cells therapeutically can have disadvantages .
     







(1)
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Key Area 4 – Enzymes
Use Bright Red book pages 20-23 and SG book pages 62-69 to help you answer the following questions.

Useful Website - Edubuzz National 4 Biology - http://nat4biopl.edubuzz.org/home
1. What is the biological term for a catalyst?




(1)

2. What are enzymes made from?






(1)

3. Explain why enzymes are needed in living cells?



(1)

4. What are the 2 main properties of enzymes?




(1)

5. Complete the following diagram:
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The substance that an enzyme works on is called the ______________

The substance that is formed is called the _______________













(3)

6.  Define the two different types of reactions that enzymes are involved in:

Breakdown

Build up

7. Label the diagram with the correct terms.

Substrate                   Enzyme
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(2)
8. 
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Enzyme example = CATALASE
Catalase is an enzyme that breaks Hydrogen peroxide up into oxygen and water.  
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The substrate in this example is _______________________________.

The products in this example are _______________________________.





(3)

9. Write down the word equation for the other breakdown reaction:



(1)
10. Liver contains the enzyme catalase. A piece of liver was added to

hydrogen peroxide and foam was produced as shown below.
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int 2010
(i) Name the gas in the foam. _____________________________
(ii) Which other product was formed during this reaction?
_________________________________________________

(iii) Describe a control which would be used to show that active catalase is                         

needed for this experiment.

________________________________________________

________________________________________________
(i) How could the activity of catalase be measured in this experiment?
__________________________________________________
(b) The diagram below shows an investigation to compare the activity of catalase in apple and liver.
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State two variables, not shown in the diagram, that must be kept constant for a

valid comparison.

1 ____________________________________________________
2 ____________________________________________________
10.  Write down the word equation for a build up reaction:




(1)

11.  What is meant by enzymes being specific?                                    (1)

The shape of the active site on an enzyme molecule is complementary to a specific substrate.
12.









(1)
13.  Give one use and one advantage of the enzymes pectinase in apple juice production.

Use(application) –

Advantage - 












(2)

14. The diagram below refers to an investigation into the action of the enzyme amylase.
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Gen 2009
(a) (i) Suggest one improvement to the way the investigation was set up

to make it valid.


________________________________________________

(ii) State the purpose of the water bath.

________________________________________________
(b) The investigation was set up properly and the water in the test tubes

surrounding the visking tubing was tested for starch and for sugar at the

start and after one hour.

The following results were obtained.
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(i) What was the source of the sugar found in tube A?
_________________________________________

(ii) Tube B provided evidence that the change was due to amylase and not to any other factor. What name is given to this part of the investigation?
_________________________________________

Key Area 5 – Properties of microorganisms and use in industries
Use SG book pages 203-212 and Int 1 book pages 102-153 to help you answer the following questions.

Useful Website - Edubuzz National 4 Biology - http://nat4biopl.edubuzz.org/home
1.  What is a micro-organism?








(1)


2.  Give some examples of micro-organisms.





(1)


3. 
Microbes reproduce asexually (clones).  They can multiply very rapidly in a short space of time!!

Q) If there is one bacterium and it reproduces every 20 min, how many bacteria will there be after 1 hour?









________cells               (1)

4.  Give two properties of micro-organisms that make them useful to use in industrial processes like baking or brewing.













        (2)

5.  Fill in the table below to show how micro-organisms can be used in industry.

	Micro-organism
	Product(s) made
	How it is made
	Advantages

	Bacteria
	1. 


	1.


	1.

	
	2. 


	2.


	2.

	
	3.


	3.


	3.

	Fungi e.g. yeast
	1. 


	
	

	
	2.


	
	




Key Area 7 – Factors Affecting Respiration

Use SG book pages 71-76 and Bright Red book pages 34-37 to help you answer the following questions.

Useful Website - Edubuzz National 4 Biology - http://nat4biopl.edubuzz.org/home
1. State 3 reasons why living things need energy.

   (1)

2. Name the type of energy found in food?





   (1)
3. Put the following in order of the greatest energy per gram:

a. Carbohydrates

b. Proteins

c. Fats and Oils

   (1)

4.  What is respiration?

(1)

5.  What is respiration controlled by?

(1)

6. (a) What is the name of the gas taken in during aerobic(with oxygen) respiration in yeast, plant and animal cells?

(1)

(b) What is the name of the gas given out during aerobic(with oxygen) respiration in yeast, plant and animal cells?

(1)

7. Copy + Complete the equation for aerobic(with oxygen) respiration in yeast, plant and animal cells:

    Glucose + __________                                  _________+ water + ________

(1)
8.  Make a list of the 4 different factors that affect the rate of respiration:
   











         (2)

9. What type of energy is released from cells during respiration?

(1)

10. Copy + Complete the word equation for Anaerobic (without oxygen) respiration in animals:

Glucose




_________ +__________

(1)
8.
Copy + complete the following:

Muscle fatigue results from a lack of _________ in the muscle cells and the build up of a chemical called ___________.

(1)
9.
Copy + Complete the word equation for Anaerobic respiration (fermentation) in yeast and plant cells:

Glucose


             _________ +_________+________

(1)
10. Name 2 industries which rely on fermentation of sugar by yeast












(2)

11. Which one releases the most energy from glucose – Aerobic (with oxygen) or Anaerobic (without oxygen) respiration?
(1)
12. 





13. The lactic acid content of the blood of a professional cyclist was

measured while cycling at different speeds. The graph shows the results of these measurements taken at the start of the racing season and at the end.



a. What was the lactic acid concentration when the cyclist was traveling at 15 miles per hour in nM?

b. At the start of the season, what was the speed of the cyclist when he was producing 50% of his maximum lactic acid concentration in miles per hour?


c. When lactic acid concentration rises above 2.5 nM, the leg muscles quickly lose power and become painful. 

i. What type of respiration is the cyclist using?


ii.  What is the maximum speed this cyclist could maintain at the start of the season?


Key Area 6 – Photosynthesis – Limiting Factors

Use SG book pages 99-108 and Bright Red book pages 28-33 to help you answer the following questions.

Useful Website - Edubuzz National 4 Biology - http://nat4biopl.edubuzz.org/home

1.What is photosynthesis? 












(1)

2.  What is needed for photosynthesis to occur (4 requirements)













(4)

3.  A limiting factor is one which if in short supply or missing will limit the rate of photosynthesis and plant growth, causing it to slow down or come to a halt.

The limiting factors are:

1._____________________

2._____________________

3._____________________

4. _______________________







(4)

4.  Cabomba is an aquatic plant that is useful in investigating factors affecting the rate of photosynthesis.

How would you calculate the rate of photosynthesis using the apparatus above?

___________________________________________________________

___________________________________________________________













(2)
5.a.  The following graph shows the effect of increasing light intensity on the rate of photosynthesis.


       At point X the limiting factor is __________________________________


At point Y the limiting factor is __________________________________


At point Z the limiting factor is __________________________________

RULE

Remember the rule if using a graph to find a limiting factor –

· If the graph is rising the limiting factor is on the X axis (look down)

· If the graph is level then it is not the factor on the X axis so you have to look up to the graph above

(3)

b.  If the experiment was carried out at a lower temperature than 15⁰C, predict the effect on the rate of photosynthesis.






        (1)
Key Area 8 – Controversial Biological Procedures

Use appropriate websites to research information on Gene Therapy.
Good website  http://learn.genetics.utah.edu/content/genetherapy/
Gene Therapy
1.  What is gene therapy?














(1)

2.  What do scientists use to transfer the functional gene into the patient?

(1)

3.  What are some of the examples of diseases that gene therapy can be used to treat?
(1)

4. What are the advantages of using gene therapy to treat disease?

(1)

5.  Why is gene therapy controversial?
(1)

Answer the following questions by circling the term that corresponds to your opinion and give a reason for your answer.

1. If gene therapy can cure a disease, all people that have the disease should be treated no matter what the cost.
_ Strongly agree _ Agree _ Neutral _ Disagree _ Strongly disagree
___________________________________________________________

___________________________________________________________

2. Government regulations should restrict gene therapy until its success is proven.
_ Strongly agree _ Agree _ Neutral _ Disagree _ Strongly disagree
___________________________________________________________

___________________________________________________________

3. It is acceptable to use gene therapy for genetic enhancement of traits.
_ Strongly agree _ Agree _ Neutral _ Disagree _ Strongly disagree
___________________________________________________________

___________________________________________________________

4. The government should decide which gene therapies are treatments and which are enhancements. Then, it should restrict the use of gene therapy for treatment only.
_ Strongly agree _ Agree _ Neutral _ Disagree _ Strongly disagree
___________________________________________________________

_______________________________________________________________
5.  What is pharming?
Name: 
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Which substrate is complementary to the enzyme?
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12. contd.





� EMBED PBrush  ���





� EMBED PBrush  ���





1





1





1





1











Increasing rate of photosynthesis








21

_1334662406

_1334662428

