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Section A: Multiple Choice Questions 

Answer the following questions in your answer book by writing the letter of your choice. 
Provide a reason for your answer only when asked.
1. In the 1950’s Miller and Urey mixed inorganic compounds in a reaction chamber, heated them and exposed them to electrical energy. Their results showed that
A. it is probable that simple inorganic molecules formed from organic compounds 4 billion years ago.

B. it is possible for simple organic molecules to form under the conditions present on the early Earth.

C. once the atmosphere became aerobic, the spontaneous origin of organic molecules stopped.
D. amino acids and proteins can pick up lipids from their surroundings to form ‘proto-cells’.

E. some cells can engulf and ‘enslave’ others, which supports the theory of endosymbiosis.     (2)
2. Evidence to support the evolution of eukaryotes through endosymbiosis comes from
A. experiments which show that organic molecules form spontaneously under conditions like those of the early Earth.

B. analysis of the DNA of chloroplasts and mitochondria which supports the idea of their bacterial origin.

C. the discovery of tiny ‘nanobes’ deep in the Earth, which have DNA and other organic molecules enclosed in a membrane.

D. experiments which show that light trapping pigments are easily built up from formaldehyde, which was freely available 3.2 million years ago.

E. measuring the amount of oxygen available in Earth’s atmosphere over the past 3.5 billion years.










(2)
3. Which of the following statements is true? 

A. Golgi bodies manufacture proteins which travel through the ER to be packaged by the ribosomes for export.

B. ER manufactures proteins which are carried by ribosomes to the Golgi bodies for export.

C. ER manufactures proteins which are carried by Golgi bodies to the ribosomes for export.

D. Ribosomes manufacture proteins which travel through the ER to be packaged by the Golgi bodies for export.

E. Ribosomes manufacture proteins that travel through the Golgi bodies to the ER for export.  (2)
4. The membrane surrounding organelles
A. separates the cell contents from its environment.

B. regulates the passage of substances into a cell.

C. compartmentalizes metabolic activities.

D. allows free movement of all substances into the organelle.

E. All of the above









(2)
5. If a cell has mitochondria, ribosomes and rough ER it could not belong to
A. a pine tree.

B. a grasshopper. 

C. a yeast. 

D. a bacterium.

E. an alga.










(2)
 

6. The somatic cells of an adult fruit fly contain 8 chromosomes. Which one of the following is correct?

A. The egg cells contain 4 chromosomes.

B. The body cells of the offspring contain 4 chromosomes.

C. The sperm cells contain 8 chromosomes.

D. The germ cells in the reproductive organs contain 4 chromosomes.

E. The body cells of the offspring contain 16 chromosomes.



(2)
7. Water moves up the stem of a plant

A. with the help of gravity.

B. by active transport.

C. by facilitated diffusion. 
D. by a K+ pump.
E. by a combination of forces not mentioned above.




(1)
Give a reason for your answer.








(1)
8. In order for water to move from the soil to the xylem vessels

A. the water potential in the root hair must be greater than the water potential in the soil.

B. ions must be secreted into the apoplast surrounding the xylem.

C. there must be enough root pressure in the xylem vessels.

D. water must move through the symplast with the help of transport proteins.

E. water must move through the apoplast of the Casparian strip.       


(1)                

Give a reason for your answer.








(1)
9. During the process of photosynthesis

A. carbohydrates are produced from inorganic compounds.
B. enough ATP is produced to support the plant’s metabolic needs. 
C. light energy is converted to kinetic energy.

D. water and oxygen are given off as by-products.   

E. carbohydrates, amino acids and fats are produced. 




(2)
10. Which of the following statements is true?

A. All plant cells have a cuticle.

B. All plant cells are differentiated.

C. All plant cells have chloroplasts.

D. All immature plant cells have a secondary cell wall.

E. All immature plant cells have mitochondria.





(2)
11. Which combination of the following features had to evolve to allow the full colonization of the terrestrial environment by plants? 

i. Cuticle

ii. Gametes

iii. Seeds

iv. Roots

v. Chlorophyll

A. i, ii and iii.
B. i, iii and iv.
C. i, iv and v.
D. iii, iv and v.
E. ii, iii and v.










(2)
12. A bird hunts, kills, and then eats an insect. Which ecological terms best describe this bird?

A. herbivore, consumer, predator.
B. scavenger, heterotroph, predator.
C. heterotroph, herbivore, scavenger.
D. omnivore, consumer, predator.
E. carnivore, consumer, predator.







(2)
13. Which of the following is correct about the movement of energy and nutrients through living systems?

A. Energy forms chemical compounds and nutrients are lost as heat.

B. Energy is limited in the biosphere and nutrients are always available.

C. Energy flows in one direction and nutrients are cycled.

D. Nutrients flow in one direction and energy is cycled.

E. Both nutrients and energy are cycled. 






(1)
Give a reason for your answer.








(1)
14. Eating a sweet potato provides energy for human metabolic processes. The original source of this energy is made available to humans because of

A. photosynthesis.
B. respiration.
C. transpiration.
D. cell division.
E. tissue differentiation.








(1)
Give a reason for your answer.








(1)
15. The following are terms used to describe plant tissues: 

i. Dermal tissue

ii. Compound tissue

iii. Vascular tissue

iv. Simple tissue

v. Permanent tissue

vi. Meristematic tissue 

Which combination of terms applies to both xylem and phloem tissue?
A. i, iii and iv.
B. ii, v and vi.
C. i, ii and iii.
D. ii, iii and v.
E. i, iv and v.










(1)
Give a reason for your answer.








(1)
 TOTAL FOR SECTION A:  30 MARKS
Section B: Short Answer Questions

Answer all of these questions 
Question 1

[image: image2.png]



1.1 Look at the cells in A and B. 

a. Which one of them is prokaryotic? Give two reasons for your choice. 


(2)
b. Is either of these cells more efficient than the other? Explain.



(5)
1.2 Explain how the arrangement of the cells in C is advantageous for them.


(4)
1.3 The cell in D is undergoing division. 
a. Identify this type of division. Explain your choice fully. 




(3)
b. Explain how the daughter cells receive unique combinations of genes.


(2)
c. Fully explain why this kind of cell division benefits a population.



(4)













20 marks
Question 2

Study the diagram of the food web in an estuary ecosystem and answer the questions that follow.
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2.1 Name the producers in this food web.






(2)
2.2 Name an omnivore in this food web. Explain your choice.




(2)
2.3 Which causes a larger amount of energy to be lost from this ecosystem: the copepods eating the phytoplankton or the striped bass eating the menhaden? Explain your answer.

(5)
2.4 What other important consumer is required to complete this ecosystem? Explain your answer.  (3)
2.5 Explain what would happen to this ecosystem if all the copepods were removed.

(3)












15 marks
Question 3

Use the information in the passage below, the dichotomous key on page 9 and Appendix 1 and 2 to answer the questions that follow.

The foraminifera are a large group of unicellular organisms with shells, which all belong to the order Foraminiferida. There are about 275 000 known species (including extant and extinct species). The shells may be simple open tubes, hollow spheres, or they may be divided into chambers which are added during growth. They move about and catch their food using a network of thin strands of cytoplasm, which extend out of the shell either through a single opening or through many tiny holes. They feed on many small organisms like diatoms (unicellular phytoplankton) and bacteria. They range in size from about 100 µm to almost 20cm. A single individual may have one or many nuclei within its cell.

There is an extensive record of foraminiferan fossils through the ages, with the oldest fossils of primitive shells being found as far back as the Cambrian period. Many species only existed for relatively short periods in Earth’s history and others are found only in specific environments. So finding their fossils in rocks can tell us a lot about the age of that rock and about the kind of environmental conditions that existed when they were formed.  For example, by examining the proportion of stable oxygen isotopes in these fossils, we can determine the temperature on Earth when they were formed. 

The shape and composition of the shell is the primary way to identify and classify the foraminifera. 

Key to identify the fossils in Appendix 1
1. Shell with holes clearly visible ......................................................
2

Shell with holes not visible ..........................................................
3

2. Shell coiled ...........................................................................
4

Shell not coiled  .............................................................Nodosaria aspera

3. Shell with clear ridges ................................................Uvigerinella californica
Shell without clear ridges ......
...................................................
5

4. Shell with many holes..........................................
...Holmanella volmonteensis

Shell with few holes 
.............................................
......Elphidium granti
5. Shell shaped like a rice grain 
...........................................Dentalina mariei

Shell not shaped like a rice grain ..................................................
6

6. Shell clearly indented on one side .............................
.....Vaginulinopsis saundersi
Shell not indented on one side  .....................................................
7

7. Shell not coiled, single chamber ......................................Lenticulina californica
Shell coiled  .....................................................
.....Vaginulinopsis mexicana
3.1 Use the key to give the binomial name of the fossil numbered 2, in 
Appendix 1.

(2)
3.2 Use the key to give the binomial names of the two fossils which are the most closely related. Explain how you made your decision.






(2)
3.3 Fossils 6, 7 and 8 all belong to the same family. Do they also belong to the same class? Explain your answer fully.









(2)
3.4 Refer to the passage to determine what Kingdom the foraminifera belong to. Explain your answer by giving the full set of diagnostic features that made you certain of your decision.
(4)
3.5 Refer to Appendix 2. How many years ago did the first members of this kingdom appear? (1)
3.6 Refer to the passage and to Appendix 2. 
a. How old are the oldest foraminifera fossils that have been found?


(1)
b. Why have no foraminifera fossils been found in rocks that date back to 2 500 million years
ago?











(1)
c. When oil companies search for oil by drilling deep into rock strata, they generally employ a paleontologist (fossil expert) to examine the rock samples. S/he is searching for foraminiferan fossils to give an indication of the likelihood of finding oil. Why do you think this is so? Give a full explanation.









(3)
3.7 a.
Look at the events that occurred during the Proterozoic. Explain why they occurred in that

order.










(6)
b. What group of organisms first evolved photosynthesis?




(1)
c. Why was the evolution of photosynthesis a critical step in the evolution of all life on Earth?   (8)












31 marks

Question 4
Study the diagram which shows the internal structure of a leaf and answer the questions that follow.
[image: image6.jpg]



4.1 Name the two levels of the organization of life shown in the diagram.


(1)
4.2 Name A and C.                                







(2)   

4.3 Fully explain how the structures of B and C are suited to their functions.                

(4)
4.4 Describe what happens when light first strikes the leaf at daybreak and the guard cells begin to photosynthesise.             








(8) 













15 marks
Question 5
[image: image7.jpg]



Study the diagram which shows the internal structure of a root and answer the questions that follow.

5.1 Provide labels for D and E.                                                                            

(2)
5.2 Explain why the root does not have a structure similar to the one labelled B in the leaf section shown in question 4.









(1) 
5.3 Water carrying dissolved ions moves through E along the symplast route.  Explain what this means and why it is important for water to follow this route. 




(3) 

5.4 Can solutes enter a root against a concentration gradient? Explain your answer. 

(3)
9 marks
TOTAL OF SECTION B:  90 MARKS

Section C. Mini-Essays
Answer only TWO (2) questions in this section. 
You should write 1 page for each mini-essay.

1. Two of the most important forces which drive evolution are natural selection and environmental change. Use these concepts to explain how life on Earth has changed over the past 3. 5 billion years. 
(15)
2. During the late 1940’s and early 1950’s many people recognized that world hunger was becoming a crisis. They searched for many possible solutions: they looked for new food sources; explored ways of increasing the land available to farmers; improved their selective breeding programmes and developed new agricultural techniques. Biotechnology was considered by many people to hold the answer. Write an essay in which you describe the potential benefits of the genetic engineering of crops in the battle to solve world hunger.







(15)
3. All living cells share certain common features. Name and discuss how the organelles in eukaryotic cells contribute to each of the following characteristics of life:

· Metabolism

· Presence of genetic material

· Growth

· Reproduction

· Adaptation










(15)
TOTAL OF SECTION C:  30 MARKS
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Appendix 1.  Some Foraminiferan fossils
	Era
	Period
	MYA
	Event

	Cenozoic
	Quaternary
	0.002
	

	
	
	0.01-2
	Modern humans evolve

	
	Tertiary
	2 - 7
	Early hominids appear

	
	
	7-26
	Ape-like mammals flourish

	
	
	26-38
	

	
	
	38-54
	Mammals diversify 

	
	
	54-65
	Extinction of dinosaurs 

	Mesozoic
	Cretaceous
	65-145
	Modern insects; angiosperms dominate; mass extinctions

	
	Jurassic
	145-210
	Dinosaurs flourish; first birds

	
	Triassic
	210-250
	First mammals; first dinosaurs

	Paleozoic
	Permian
	250-285
	First conifers; mass extinctions 

	
	Carboniferous
	285-360
	First reptiles; forests of mosses, horsetails & ferns.

	
	Devonian
	360-410
	First seed ferns; first amphibians;  first insects 

	
	Silurian
	410-430
	First land plants and animals 

	
	Ordovician
	430-505
	First vertebrates and fish 

	
	Cambrian
	505-520
	Abundant marine invertebrates

	Proterozoic
	
	700
	First multi-cellular organisms 

	
	
	1500
	First eukaryotic cells 

	
	
	2500
	Origin of aerobic metabolism

	Archean
	
	3800
	Origin of photosynthesis

First prokaryotic organisms 

	
	
	3800-

4600
	Origin of Earth. No life.
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