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Producing new cells

1.  The following is a description of the stages of mitosis.
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a)   Describe stages 2 and 4 							(2)

b)  Daughter cells produced by mitosis each have the same chromosome complement as the original cell. Why is this important?												(1)

c) What condition can arise if uncontrolled cell division occurs?	(1)








2.  Diagrams 1 and 2 below show two stages of mitosis in cells.

 a)  From the boxes below, copy the correct description for each diagram.											(2)
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                1.






               2.





b) How does mitosis ensure that the daughter cells will be able to function properly?									(1)
















Variation and inheritance.

3. The difference between blue and green feather colour in budgerigars (budgies) is determined by a single gene. The allele for green (G) is dominant and the allele for blue (g) is recessive.

True-breeding blue males were allowed to breed with true-breeding green females. The offspring were allowed to interbreed to produce a second generation.

(a) Explain what is meant by the term “true-breeding”, in terms of the alleles present.									(1)

(b) Give the genotype(s) and phenotype(s) of;
(i) the F1 generation.
(ii) the F2 generation.								(2)

(c) In 1974, a mutation occurred in a budgie which gave rise to one chick with a speckled pattern of wing feathers never before seen. Such birds are called ‘spangles’. It is now 37 years since the hatching of the first chick, and the number of spangles now living is estimated to be 80 000 in a total population of 30 million captive budgies.

(i) In which structures in the nucleus of a cell do mutations arise?	(1)
(ii) Give an example of a factor which can influence the rate of mutation in an organism.								(1)
(iii) Calculate the average yearly increase of spangles. Express your answer to the nearest whole number.						(1)






4. The diagram below shows the two ways in which hands can be clasped together.

[image: ]                       [image: ]
Left thumb on top				Right thumb on top

(i) This behaviour is thought to be influenced by a single gene with two forms. What term refers to the two forms of a single gene?	(1)
(ii) The diagram overleaf, shows whether members of a family clasp their hands with the right or left thumb on top.

T = left thumb on top		t =right thumb on top.

				       tt		   Tt			Left thumb male
Right thumb male
Left thumb female
Right thumb female


				A			B



	C				D			E




	       F			G

a) What information from parent B proves that the left thumb on top is the dominant form of the gene?						(1)
b) Use the information in the diagram to copy and complete the following table:										(2)
	Person
	Genotype

	C
	

	E
	

	F
	


5. In corn on the cob, yellow seed (G) is dominant to purple seed (g). The cob shown below shows some yellow and some purple seeds. The seeds have been counted.
[image: ] 
125 yellow seeds and 124 purple.

The genotypes of the parents that produced this cob were
A.  GG × gg
B.  Gg × gg
C.  gg × gg
D.  Gg × Gg.										(1)
SHOW YOUR WORKING.

6. A hairy stemmed pea plant is crossed with a smooth stemmed pea plant. All the F1 plants had hairy stems. The genotype of the F1 plants was
A.	 heterozygous
B.	 homozygous
C.	 dominant
D.	 recessive.										(1)

7. Differences in the mass of sunflower seeds are due to the interaction of the alleles of several genes. This type of inheritance is called
A.	 dominant
B.	 monohybrid
C.	 polygenic
D.	 co-dominant.									(1)

8. What is meant by the term continuous variation? Give two examples of continuous variation (one from an animal and one from a plant).											(2)
9. Monohybrid crosses give predictions of the outcomes of genetic crosses. Why are the actual results of a genetic cross not always the same as those predicted?							(1)

Reproduction
10. What is the difference between sexual and asexual reproduction?										(1)
11. Design a table which shows the male and female gametes of both animals and plants and where they are produced.				(4)
12. Gametes are haploid. What does this mean?				(1)
13. What is fertilisation?								(1)
14. What three conditions do seeds need to grow?			(1)

The need for transport.
15. What are stomata?								(1)
16. What controls the opening of the stomata?				(1)
17. Why does water need to get from the roots to the mesophyll cells in the leaves?									(1)
18. What is the transpiration?							(1)
19. Describe the structures and functions of the xylem and phloem.
												(2)
Stem cells and Meristems.
20. What are stem cells?								(1)
21. What role do stem cells have in adult animals?				(1)
22. What are meristems?								(1)










Control and communication.
23. The grid below shows structures related to the nervous system.
	A. Relay nerve cell
	B. Muscle
	C. Motor nerve cell
	D. Sensory nerve cell



Complete the sequence below, using letters from the grid, to show the order of the structures through which a nerve impulse travels in a reflex action

stimulus	 touch receptor	    ?	   ? 	  ?	?	response		(1)

24. a) Copy and complete the table below to show parts of the brain and their functions.									(3)
	Part of brain
	Function

	Cerebrum
	

	Cerebellum
	

	
	Controls breathing rate and heart rate



b) The average brain and body masses of several animals are;
	Animal
	Average brain mass (g)
	Average body mass (g)
	Ratio of brain: body mass

	Monkey
	100
	7000
	1:70

	Kangaroo
	56
	35000
	1:625

	Cat
	30
	3300
	1:110

	Racoon
	39
	4290
	1:110

	Squirrel
	6
	900
	1:150

	Frog
	0.1
	18
	



i) Complete the table to show the ratio of brain: body mass for the frog.									(1)
ii) Of the following animals, which has the smallest brain compared to its body mass?

Kangaroo		Cat		Racoon		Squirrel		(1)
25. The list below refers to stages in the response of the nervous system to a stimulus.
1. Central nervous system sorts information.
2. Nerve impulses sent to muscles.
3. Nerve impulses sent to central nervous system.
4. Senses detect the stimulus.
5. Response is produced.

What is the correct order of the stages?					(1)

26. Describe a function of a reflex response.				(1)
27. What is a synapse?								(1)
28. What happens at a synapse?							(1)
29. What is the central nervous system composed of?			(1)
29. Describe the structure and function of the reflex arc.		(2)

Control.
30. What sort of glands release hormones into the bloodstream?	(1)
31. With the aid of a diagram, show how the level of glucose in the blood is controlled by hormones.							(2)
32. Describe how body temperature is regulated. 				(2)














Animal transport and exchange systems
33. The diagram below shows an alveolus and a capillary in the lungs where gas exchange occurs.

Red blood cell
capillary









Copy and complete the table then Decide if each of the following statements are true or false. If you think false, write the correct word(s) in the box provided.							(3)

	Statement
	True
	False
	Correction

	Lungs have a large surface area for efficient gas exchange.
	
	
	

	The thin walls of alveoli slow down gas exchange.
	
	
	

	There is a lower oxygen concentration in the alveoli than in the blood.
	
	
	



b) How is oxygen carried in the red blood cells?			(1)

c) Blood plasma transports the blood cells. Name two other substances carried by the blood plasma.					(2)

d) Name the two types of white blood cell that help defend the body from disease. For each state how they defend the body from disease.										(2)
34. The diagram below shows some structures of the human lungs.
						X





						B
						C




a) Starting at X, draw a flow diagram to show the passage of air to the alveoli.									(1)
b) Name the process by which oxygen moves from the lungs into the blood.										(1)
c) State two features of the alveoli which allow efficient gas exchange.										(2)
d) What holds structure X open?						(1)
e) Describe how the lungs are kept clean.					(2)

35.  The diagram below shows the structure of a villus.
[image: ]
Y


a) What is structure Y and which food molecules are absorbed by it?




b) Give three features of the small intestine which makes it efficient at absorbing the products of digestion.				(3)
c) Describe how food moves along the alimentary canal.			(1)

36. a)  Draw a flow diagram showing the passage of blood through the heart and lungs starting at the right atrium.				(1)
b) Shade in the sections of your flow diagram to show oxygenated and deoxygenated blood.								(1)
c) What do the coronary arteries do?						(1)

37. What are the differences between arteries, veins and capillaries?										(3)
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