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1 The photograph below shows a giant panda.

Magnification ×0.03

The giant panda is an endangered species of bear, native to China.

Giant pandas were once found throughout the lowland forests of southeast China.

Now they are found only in isolated patches of forest in the mountains.  The majority 
of giant pandas are found in the Minshan Mountains, the rest are in the Qinling 
Mountains, which are shown in the map below.

China

N

Qinling Mountains

Minshan Mountains

Scale: 0     100 km

Save My Exams! – The Home of Revision  
For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/ 

 



(a) Suggest why the giant panda has become endangered.
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(b) The giant pandas in the Qinling Mountains are a subspecies.

Subspecies of giant pandas can still interbreed to produce fertile offspring but
they have some differences in their phenotypes.

Suggest how a subspecies of giant panda evolved in the Qinling Mountains.
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Save My Exams! – The Home of Revision  
For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/ 

 



(c) Estimates vary of the number of giant pandas left in the wild.

Analysis of DNA found in giant panda faeces has shown that there may be more
giant pandas than previously estimated.

(i) Suggest how this DNA could be prepared for analysis by gel electrophoresis.
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Save My Exams! – The Home of Revision  
For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/ 

 



(ii) Explain how the results of this DNA analysis can be used to estimate the
number of giant pandas in the wild.

(3)
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(Total for Question 1 = 13 marks)

Save My Exams! – The Home of Revision  
For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/ 

 



2 The time of death of a mammal can be estimated using a number of methods.

There are changes in the numbers and types of insects found on the body of a 
decomposing mammal.

These changes are shown below.

Types of insect
Stages of decomposition

Fresh Bloated Decay Dry

blow flies
muscid flies
carrion beetles
flesh flies
clown beetles
rove beetles
sap beetles
checkered beetles
dermestid beetles
lamellicorn beetles

 a small number of individuals present
 a moderate number of individuals present
 a large number of individuals present

(a) Place a cross  in the box next to the term that describes these changes in the 
types of insect on a dead mammal.

(1)

  A dendrochronology

  B pathology

  C rigor mortis

  D succession

 in the box next to the term for studying insects on a dead (b) Place a cross
mammal.

(1)

  A dendrochronology

  B forensic entomology

  C proteomics

  D succession

Save My Exams! – The Home of Revision  
For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/ 

 



*(c) Explain how additional information about the insects and the body can be used 
to determine the time of death of this mammal.

(6)
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(Total for Question 2 = 8 marks)
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3 A pathologist can use a number of methods to estimate the time of death of a body 
found at a crime scene.

The extent of rigor mortis is one method that the pathologist can use to estimate the 
time of death.

(a) Place a cross  in the box next to the correct description of rigor mortis.
(1)

  A bloating of the abdomen

  B paling of the skin

  C settling of the blood

  D stiffening of the muscles

(b) The graph below shows how the extent of rigor mortis changes with time after
death.

(i) The pathologist assessed the extent of rigor mortis of the body as 2.0 arbitrary
units.  He used the information in the graph to estimate how long the body
had been dead.

Calculate the difference between his lower and upper estimates.
(2)
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(ii) Explain how the pathologist could use the core temperature of the body and
the ambient temperature to make this estimate more accurate.
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(iii) S tate one other factor that could affect the pathologist’s estimate.  Explain
how this factor could affect the estimate.
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*(c) Forensic entomologists use information on insect life cycles to estimate the time 
of death.  The hister beetle is an insect that may be found on a body.

The life cycle of this beetle consists of five stages:

● egg

● first instar larva

● second instar larva

● pupa

● adult beetle.

The time taken for each of these stages depends on temperature.

Describe an investigation that could be carried out to study the effect of 
temperature on each of these stages.
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(Total for Question 3 = 12 marks)

Save My Exams! – The Home of Revision  
For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/ 

 



4 Lemurs are primates found on the island of Madagascar.  At least 33 different 

  
of lemur are living on the island today.  Scientists would like to know how closely 
related the different species of lemur are.

In one study, the scientists collected tissue samples from several individuals of each 
species.  For each sample, they examined the DNA sequences of five different genes.

The polymerase chain reaction (PCR) was used to amplify the DNA in the samples. (a)

Describe how to amplify a strand of DNA using the polymerase chain reaction
(PCR).

(5)
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Save My Exams! – The Home of Revision  
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(b) An enzyme is used in the amplification process.  Describe two properties of this
enzyme that are relevant to its biological activity in this process.

(2)
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(c) Temperature is an important variable in the PCR.

Choose one step in the process you described in part (a) and explain why
changing the reaction temperature might reduce the production of DNA in this
reaction.
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Save My Exams! – The Home of Revision  
For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/ 

 



(d) Suggest an explanation for each of the following statements.

(i) The scientists collected and analysed samples from more than one individual
of each species.
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(ii) For each sample, the scientists examined the DNA sequence of five different
genes.
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(Total for Question 4 = 13 marks)

Save My Exams! – The Home of Revision  
For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/ 

 



5 Grey tree frogs are found in the USA. 

The photograph below shows a grey tree frog.

Magnification ×1

Cope’s grey tree frog and the eastern grey tree frog are both found in the USA.

These species of grey tree frog are very similar in appearance, but have different 
mating calls.

A number of scientists believe that the eastern grey tree frog evolved from Cope’s 
grey tree frog during the last ice age.

These species have different numbers of chromosomes in their nuclei.  Cope’s grey 
tree frog has two copies of each chromosome.  The eastern grey tree frog has four 
copies of each chromosome.  As a result, the cells of the eastern grey tree frog are 
larger.

Save My Exams! – The Home of Revision  
For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/ 

 



(a) The genetic relationship between these two species of grey tree frog has been
studied using DNA profiling (DNA fingerprinting).

A small sample of DNA was taken from each species of grey tree frog.  This DNA
was amplified, fragmented and used to produce a DNA profile (DNA fingerprint)
for each species.

*(i) Describe how a DNA profile was produced from this small sample of DNA.
(6)
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(ii) Suggest how these DNA profiles were compared.
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(b) Scientists in different parts of the USA are investigating the possibility that
the difference in cell size is responsible for the different mating calls.  This is
contributing to an understanding of the evolution of grey tree frogs.

Suggest two ways in which the results of their investigations can be shared.
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              (Total for Question   5 = 11 marks)

Save My Exams! – The Home of Revision  
For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/ 

 



 6 The time of death of a person can be estimated using a number of different methods. 
One of these methods uses the degree of muscle contraction (rigor).

The graph below shows the extent of rigor in the muscles of a human body after death.
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(a) Using the information in the graph, describe the relationship between time after
death and the extent of rigor.
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(b) A pathologist examined a dead body. She immediately measured the body
temperature by inserting a temperature probe into the liver.

The temperature probe read 34°C. She used this reading to estimate that death
had occurred eight hours previously.

Explain why the pathologist inserted the temperature probe into the liver
immediately.
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(c) On further examination of the dead body, it was found that the extent of rigor
was 100 au. The pathologist concluded that the body had been stored in a
different place before being discovered.

Explain why the pathologist came to this conclusion.
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(Total for Question  6 = 10 marks)




