Q1.

Figure 1 shows a fish called a carp.

Figure 1
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The characteristics of an animal can be a result of:

•        only genetic causes

•        only environmental causes

•        both genetic and environmental causes.

(a)     Give one characteristic shown in Figure 1 for each different cause.

Only genetic causes _________________________________________________

Only environmental causes ____________________________________________

Both genetic and environmental causes __________________________________

___________________________________________________________________

(3)

(b)     Two alleles control the body colour of carp:

•        brown (B)

•        blue (b).

The brown allele is dominant to the blue allele.

The genetic cross from breeding two carp is shown in Figure 2.

Figure 2
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Complete Figure 2.

(2)

(c)     Draw a ring around one blue offspring shown in Figure 2.

(1)

(d)     What is the probability that the offspring from this genetic cross will be brown?

Tick two boxes.
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(1)

(e)     Carp can produce large numbers of offspring.

The two carp crossed in Figure 2 had 260 000 offspring.

Approximately how many offspring are expected to be brown?

___________________________________________________________________

Brown carp offspring = ___________________

(1)

(f)     A pond contains carp used for breeding.

The carp for breeding are brown or blue.

A red carp has been seen.

The red carp was not added to the pond.

Suggest what might have caused the red carp to appear.

___________________________________________________________________

___________________________________________________________________

(1)

(Total 9 marks)

Q2.

(a)     Complete the sentences about evolution.

Draw a ring around the correct answer to complete each sentence.

 

	 
	 
	artificial
	 

	(i)
	Darwin suggested the theory of evolution by
	natural
	selection.

	 
	 
	asexual
	 


(1)

(ii)     Darwin’s theory of evolution says that all species of living things have

 

	 
	artificial
	 

	evolved from
	complex
	life forms.

	 
	simple
	 


(1)

	 
	 
	three billion
	 

	(iii)
	Most scientists believe that life first developed about
	three million
	years ago.

	 
	 
	three thousand
	 


(1)

(b)     Darwin’s theory of evolution was only slowly accepted by other people.

Give two reasons why.

1 _________________________________________________________________

___________________________________________________________________

2 _________________________________________________________________

___________________________________________________________________

(2)

(c)     Diagram 1 shows one model of the relationship between some animals.

Diagram 1
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(i)       Complete the sentence.

The model shown in Diagram 1 is an evolutionary _____________________ .

(1)

(ii)     Which two of the animals in Diagram 1 are most closely related?

_____________________________ and _____________________________

(1)

(iii)    Diagram 2 shows a more recent model of the relationship between the animals.

Diagram 2

[image: image8.png]Whale

Hippopotamus

Camel



 

Suggest one reason why scientists have changed the model of the relationships between the animals shown in the diagram.

Draw a ring around the correct answer.

 

	more powerful
computers
	new evidence
from fossils
	new species
discovered


(1)

(Total 8 marks)

Q3.

Infections by antibiotic resistant bacteria cause many deaths.

The bar chart below shows information about the number of deaths per year in England from Methicillin-resistant Staphylococcus aureus (MRSA) and from Clostridium difficile (C.difficile) over 4 years.
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                       Year

(a)     (i)      Describe the trend for deaths caused by C.difficile.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(2)

(ii)     Suggest a reason for the trend you have described in part (a)(i).

Explain your answer.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(2)

(iii)    Calculate the percentage change in deaths caused by MRSA from 2009 to 2010.

______________________________________________________________

______________________________________________________________

______________________________________________________________

Percentage change in deaths caused by MRSA = _______________ %

(2)

(iv)    Numbers have not yet been published for 2011.

When the numbers are published, scientists do not expect to see such a large percentage change from 2010 to 2011 as the one you have calculated for 2009 to 2010.

Suggest one reason why.

______________________________________________________________

______________________________________________________________

(1)

(b)     Before 2007 there was a rapid increase in the number of deaths caused by MRSA.

Describe how the overuse of the antibiotic methicillin led to this increase.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(3)

(Total 10 marks)

Q4.

Read the passage about antibiotics.

 

	People do not always agree about the use of antibiotics in food production.

If we put low doses of antibiotics in feed for animals such as cattle and sheep, it helps to produce high-quality, low-cost food. Antibiotics help to keep animals disease-free. They also help animals to grow. Animals get fatter quicker because they do not waste energy trying to overcome illness.

The use of antibiotics in livestock feed means that there is a higher risk of antibiotic-resistant bacteria developing. The rapid reproduction of bacteria means there is always a chance that a population of bacteria will develop which is antibiotic-resistant. These could be dangerous to human health.


(a)     To gain full marks for this question you should write your ideas in good English. Put them into a sensible order and use the correct scientific words.

          Explain how a population of antibiotic-resistant bacteria might develop from non-resistant bacteria.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(3)

(b)     Do you think that farmers should be allowed to put low doses of antibiotics in animal feed? Explain the reasons for your answer.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(2)

(Total 5 marks)

Q5.

Living things can be classified into groups.

(a)     Scientists look at structures inside cells to classify living things.

Suggest one structure found in cells that can be used to classify living things.

___________________________________________________________________

(1)

(b)     The table below shows one system for classifying humans.

 

	X
	Animalia

	Phylum
	Chordata

	Class
	Mammalia

	Order
	Primates

	Family
	Hominidae

	Genus
	Homo

	Species
	Sapiens


Who devised this system of classification?

Tick one box.

 

	Darwin
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	Linnaeus
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	Wallace
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	Woese
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(1)

(c)     Look at the table above.

X is the largest category in this classification.

Name category X.

___________________________________________________________________

(1)

(d)     Give the binomial name of humans.

Use information in the table above.

___________________________________________________________________

(1)

(e)     Suggest one way that classification systems are useful to scientists.

___________________________________________________________________

(1)

(Total 5 marks)

Q6.

In the 18th century a binomial system of grouping similar organisms was developed.

Before the binomial system was developed the common briar rose had the following names:

•        Rosa sylvestris inodora seu canina

•        Rosa sylvestris alba cum rubore folio glabro.

In the binomial system, the same rose is called Rosa canina.

(a)     One advantage of the binomial system is that the name is shorter than the names used before this system.

Suggest two other advantages of the binomial system.

1. _________________________________________________________________

___________________________________________________________________

2. _________________________________________________________________

___________________________________________________________________

(2)

(b)     Classification systems have changed in the last 50 years.

Give one reason why we now have more information to classify organisms.

___________________________________________________________________

___________________________________________________________________

(1)

(c)     ‘Archaea’ is one of the groups in the three-domain system of classification.

Give two features of the domain Archaea.

1. _________________________________________________________________

___________________________________________________________________

2. _________________________________________________________________

___________________________________________________________________

(2)

(Total 5 marks)

Mark schemes

Q1.

(a)     only genetic causes

any one from:

•        pattern of scales

•        number of fins

•        eye colour

1

only environmental causes:

•        scar

1

both genetic and environmental causes:

•        length

1

(b)

	 
	B
	b

	b
	 
	bb

	b
	Bb
	bb


allow 2 correct for 1 mark

2

(c)     any bb circled

1

(d)     0.5

allow ecf from 04.2

1

(e)     (260 000 / 2 =) 130 000

allow ecf from 04.4

1

(f)     mutation

allow change in diet / hormones / DNA

1

[9]

Q2.

(a)     (i)      natural

1

(ii)     simple

1

(iii)    three billion

1

(b)     any two from:

•        reference to religion

•        insufficient evidence / couldn’t prove it / no proof

ignore no evidence

•        mechanism of inheritance / variation not known

allow genes / DNA not known about

•        reference to other theories

•        reference to Darwin’s status

2

(c)     (i)      tree

1

(ii)     hippopotamus and pig

both required, either order

allow hippo

1

(iii)    new evidence from fossils

1

[8]

Q3.

(a)     (i)      decrease

1

rate of decrease slows

1

(ii)     any one from:

•        more use of disinfectant

allow any reasonable increase in hygiene or sterilisation precautions

•        more use of hand washing

•        more careful / more often cleaning of patient facilities

•        raised awareness / education about hygiene

1

Explanation:
stops / reduces the bacteria being transferred / spreading

1

(iii)    800 – 500 / 800 × 100 =

1

37.5 (%)

correct answer with or without working gains 2 marks

1

(iv)    any one from:

•        numbers quite low now so hard to reduce further

•        was a big campaign / much publicity (in 2009) so more people already doing it

•        hygiene / cleaning now good so hard to improve

•        hospitals short of money so less staff to clean

1

(b)     mutation occurred giving resistance (to methicillin)

do not accept overuse caused mutation

1

resistant bacteria not able to be treated / not killed

1

these bacteria multiplied / reproduced / spread quickly

1

[10]

Q4.

(a)     Quality of written communication
The answer to this question requires ideas in good English in a sensible order
with correct use of scientific terms. Quality of written communication should
be considered in crediting points in the mark scheme

          idea of mutation or variation

do not allow ‘bacteria get used to antibiotics’ or idea that antibiotics change the bacteria or ‘bacteria become immune’ or references to adaptation or evolution

1

          (resistant cells) survive antibiotic

1

          (resistant cells) breed

1

(b)     EITHER (yes)

          keep animals disease free (1) so grow faster (1 mark) or live longer

OR (no)

          resistant bacteria may develop (1)
risk to human or animal health (1)

allow bacteria become resistant / immune

2

[5]

Q5.

(a)     Relevant organelle found in cells such as nucleus, mitochondria

1

(b)     Linnaeus

1

(c)     Kingdom

1

(d)     Homo Sapiens

ignore underlining, italics or not, capitals or not

1

(e)     Any one from:

•        to know which species are closely related

or

study evolution

•        to monitor biodiversity

•        to identify different organisms such as two different species

1

[5]

Q6.

(a)     same name to everyone

1

(genus) part gives information on ancestry

1

(b)     any one from:

•        DNA / RNA analysis

•        improvements to (electron) microscopes

•        improved understanding of biochemical processes

•        evidence of internal structures being more developed

1

(c)     primitive bacteria / prokaryotes

1

(often) from extreme environments / extremophiles

1

[5]

