[image: image10.png]S9ION UOISIASY





[image: image11.jpg]suonsand  ADO10IE 350D YOV | S310N uoIsiaay AW






Biology 2

Question 8

(a)
Put the following in order of size, smallest first.
(1 mark) 


organ        cell structure        cell        tissue        system 

(b)
Classify the following into one of the categories listed in (a).
(5 marks)

· neurone

· bone

· nucleus

· brain

· nerve

· mitochondrion

· muscle

· cytoplasm

· epithelium

· heart and blood vessels

· stomach

· alimentary canal

· lung

· ribosome

· ovum (egg)

Question 9

An investigation was carried out into the effect of carbon dioxide concentration on the rate of photosynthesis in a particular species of pondweed. The following results were obtained.

	Carbon dioxide level (%)
	0.0
	0.04
	0.1
	0.2
	0.5
	1.0
	1.5
	2.0
	2.5

	Rate of photosynthesis in cm3 O2 h–1
	0
	1
	3
	6
	15
	15
	15
	15
	15


(a)
Suggest why pondweed was used for this investigation.
(1 mark)

(b)
In this investigation:


(i)
What was the independent variable?



(1 mark)


(ii)
What was the dependent variable?




(1 mark)


(iii)
Suggest two variables that would need to be controlled during the investigation.






(2 marks)

(c)
The units for the rate of photosynthesis were given as cm3 O2 h–1. Describe these units in words.
(1 mark)

(d)
Describe the effect of increasing the carbon dioxide concentration on the rate of photosynthesis.
(2 marks)

(e)
Suggest why the rate of photosynthesis levels off. Include the term ‘limiting factor’ in your answer.
(2 marks)

Question 10

(a)
Why are enzymes described as catalysts?
(2 marks)

Hydrogen peroxide is an odourless, colourless liquid. It is a by-product of several different reactions in the body, and can be toxic if allowed to build up. The enzyme catalase speeds up the breakdown of hydrogen peroxide, according to the following reaction: 


2H2O2 ( 2H2O + O2
(b)
Suggest an easy way to follow the speed of this reaction.
(2 marks)

(c)
Sketch a graph to show how the activity of an enzyme is affected by temperature.
(3 marks)

(d)
Explain how enzymes are affected by high temperature.
(3 marks)

(e)
Catalase, like all enzymes, is a protein. The information needed for a cell to make molecules of catalase is stored in a gene.


(i)
Where in the cell is this information stored?
(1 mark)


(ii)
Where in the cell are molecules of catalase made?
(1 mark)

Question 11

(a)
Why do all organisms need to respire?
(2 marks)

(b)
Use the following terms to write out a word equation for aerobic
respiration.
(1 mark)


oxygen          water          glucose          energy          carbon dioxide

(c)
What is the key difference between aerobic and anaerobic respiration?


(1 mark)
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An athlete was put on a treadmill. His blood lactate levels were measured as his running speed increased. The graph below shows the blood lactate levels of the same athlete before and after training. 

(d)
Explain why athletes start to build up lactate as they run faster.
(3 marks)

(e)
Suggest why the graph stays level at low running speeds.
(2 marks)

(f)
Describe the effect of training on the lactate build-up.
(2 marks)

Question 12

(a)
What is meiosis?
(3 marks)

(b)
In which organ does meiosis take place:


(i)
in males?







(1 mark)


(ii)
in females?







(1 mark)

(c)
Explain the importance of meiosis to an organism’s survival.
(3 marks)
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Question 13

Albino people cannot make normal skin pigment, melanin. As a result, they have pale skin, white hair and red eyes. The diagram shows the pattern of inheritance of albinism over three generations of the same family.

(a)
What is an allele?
(1 mark)

(b)
What is the evidence from the diagram that albinism is caused by a recessive allele?
(3 marks)

Using the symbols A for normal colouration, healthy allele and a for the albinism allele:

(c)
Give the genotypes of both individuals in generation II.
(1 mark)

(d)
If there was a seventh child born in generation 3, what is the probability that he/she was born with albinism? Use a genetic diagram to work out your answer.
(3 marks) 

Question 14

Some areas of land contain high levels of toxic metals such as copper. Only a few species of plant can live there. They are said to be copper tolerant. 

A student wanted to find out how the plant life gradually changed from a polluted area to a non-polluted area.

(a)
Describe a suitable sampling method for carrying out this investigation.
(3 marks)

The student’s results are shown below below.

	Species abundance (%)
	Distance from copper mine (m)

	
	0
	10
	20
	30
	40
	50
	60

	Agrostis
	75
	69
	42
	20
	2
	0
	3

	Heather
	0
	2
	21
	15
	21
	20
	12

	Willow
	0
	5
	25
	12
	11
	19
	29

	Ragwort
	0
	0
	0
	7
	12
	6
	5

	Bilberry
	0
	1
	0
	2
	2
	5
	8

	Clover
	0
	0
	0
	1
	15
	22
	15


(b)
Suggest which species is the most copper tolerant.
(1 mark)

(c)
Describe in general terms how species diversity changes along the studied area.
(1 mark)

(d)
Explain how natural selection could have led to the evolution of a copper-tolerant strain.
(3 marks)

(e)
Suggest why some copper-tolerant individuals were found on clean soil away from copper pollution.
(2 marks)

Answer 8

(a)
cell structure, cell, tissue, organ, system (
(b)

	Cell structure
	Cell
	Tissue
	Organ
	System

	Nucleus

Mitochondrion

Cytoplasm

Ribosome (
	Neurone

Ovum (
	Bone

Epithelium

Muscle (
	Nerve

Brain

Stomach

Lung (
	Heart and blood vessels

Alimentary canal (
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1 mark for each correct column.

Answer 9

(a)
It’s easier to collect the oxygen under water. (
(b)
(i)
carbon dioxide concentration (

(ii)
rate of photosynthesis/oxygen production (

(iii)
temperature (; light intensity (
(c)
Volume of oxygen produced per hour. (
(d)
Up to 0.5% carbon dioxide — increasing the level increases the rate. (

Above 0.5% — increasing the level has no effect. (
(e)
Something other than carbon dioxide is the limiting factor. (

Such as light intensity, or temperature. (
Answer 10

(a)
They speed up chemical reactions (, without being used up themselves (.

(b)
Measure the amount of oxygen given off ( in a given time (.

[image: image14.png]Blood lactate (mmol/L)

—_
N

—_
o

00

4 5.5 7 8.5
&—¢ Before training

10

=

11.8 13 14.3

m—Ha  After training

16

17 17.8 19 20
Running speed (km/h)



(c)
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The graph should have enzyme activity on the y-axis and temperature on the 
x-axis for 1 mark. It should show activity increasing with temperature up to about 50 degrees for 1 mark; then dropping rapidly for the third mark.

(d)
Any three from:

· They are denatured.

· Their shape changes.

· The substrate does not fit into the active site.

· They cannot function.

· This is not reversible. (((
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Every year students claim that enzymes are living, and are killed by heat. Molecules cannot die.

(e)
(i)
in the nucleus (

(ii)
on the ribosomes (
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Students often assume that because enzymes are proteins (true), so proteins are enzymes (not true). Lots of proteins are not enzymes, for example antibodies.
Answer 11

(a)
Any two from:

· To release energy…

· …from food/organic molecules/sugar/glucose…

· …to fuel all the processes that need energy. ((
(b)
glucose + oxygen ( carbon dioxide + water + energy (
(c)
aerobic = with oxygen; anaerobic = without oxygen (
(d)
They cannot provide enough oxygen for aerobic respiration. (

So muscles work anaerobically. (

Which produces lactate. (
(e)
Respiration is all/mainly aerobic, ( so no lactate is made (.
[image: image5.jpg]



Or low levels of lactate are made, and broken down just as fast.

(f)
Any two from:

· Can run faster before lactate starts to build up.

· Improves the maximum speed achieved.

· Can tolerate a higher level of lactate. ((
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Lactate and lactic acid are the same thing.

Answer 12

(a)
Any three from:

· Cell division.

· It creates variation/shuffles the genes.

· It creates haploid cells/halves the chromosome number.

· It makes eggs/ova/sperm/gametes. (((
(b)
(i)
testes (

(ii)
ovaries (
(c)
Any three from:

· It creates variation…

· …so that each individual is different.

· So in adverse conditions there is more chance that some individuals will survive…

· …and pass their genes on to the next generation. (((
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The process of meiosis is the key to understanding genetics, sexual reproduction and evolution. So don’t ignore it because it looks boring.

Answer 13

(a)
An alternative/different form of a gene. (
(b)
Two individuals have the condition, but not their parents/grandparents. (

So the parents/grandparents must be carrying the allele without showing it. (

If it was dominant, the parents would be albino too. (
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Remember that a recessive allele is only expressed (shown) in the absence of the dominant allele.

(c)
Aa

(d)
Parental genotypes
Aa
(
Aa


Gametes

A
a
A
a (

Offspring genotypes
AA
Aa
Aa
aa (

Probability that child will be albino: 1 in 4, or 25% (
Answer 14

(a)
Any three from:

· A belt transect.

· Along a line from the polluted area to the clean area.

· A quadrat is placed at regular intervals.

· The abundance of different species is recorded. (((
(b)
Agrostis (
(c)
Species diversity increases the further you go from the mine. (
(d)
Any three from:

· Mutation…

· …gave rise to an allele for tolerance.

· Those individuals could live on polluted ground…

· …where there was no competition from other species.

· The tolerant individuals survived and reproduced. (((
(e)
Seeds had spread ( by insects/animals or wind (.
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In areas where there is no copper, the tolerant plants would be out-competed by the non-tolerant plants.
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