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3.4 Genetic Modification & Biotechnology

Question Paper

Course DP IB Biology
Section 3. Genetics
Topic 3.4 Genetic Modification & Biotechnology
Difficulty Easy
Time allowed: 50
Score: /40
Percentage: /100
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Questionla
a)
Inthe electrophoretogram, the DNA has moved from the negative cathode to the positive anode.
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State the property of DNAwhich results in movement from cathode to anode.

[1mark]
[1mark]
Question1b
b)
State two uses of gel electrophoresis.
[2 marks]
[2 marks]
Question1c
c)
In some situations, gel electrophoresis cannot be carried out as the DNA samples are not collectedin alarge enough
quantity.
Identify the process used to amplify the DNAin order to supply enough DNA for electrophoresis to be successful.
[1mark]
[1mark]
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Question1d
d)
The stages of electrophoresis can be seen below.

Complete the table below by adding a numberto the column to show the correct sequence of events in the process. The first
one has been doneforyou.

A sample of DNAIs collected from anindividual 1

Samples of DNA fragments are loadedinto wells in the
agarose gelusing a micropipette

An enzymeis used to create fragments of the DNAin the
sample

An electrical currentis applied to the tank

[2 marks]
[2 marks]
Question 2a
a)
The molecules named below are allrequired during the process of PCR.
Draw aline between the boxes to show the function foreach of the molecules named.
Free nucleotides To mark the start of the
sequence to be copied
. An enzyme required to build
Primer
the new DNA fragments
Taq polymerase Th_e building blocks required to
build the new DNA fragments
[3marks]
[3 marks]

Page 3 of 11

©2015-2023 Save MyExams, Ltd. -Revision Notes, Topic Questions, PastPapers



https://www.savemyexams.co.uk/?utm_source=pdf
https://www.savemyexams.co.uk/

1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

Question 2b
b)
State the property of Tagpolymerase that makes it suitable forusein PCR.
[1mark]
[1mark]
Question 2c
c)
The graph shows how the quantity of DNAincreases overseveral cycles of PCR
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Identify the stage of the graph where replication is exponential.
[1mark]
[1mark]

Page 4 of 11

©2015-2023 Save MyExams, Ltd. -Revision Notes, Topic Questions, PastPapers



https://www.savemyexams.co.uk/?utm_source=pdf
https://www.savemyexams.co.uk/

1, SaveMyExams

Headtosavemyexams.co.ukformore awesomeresources

Question 2d

d)
The electrophoretogram shows a pattern produced from the DNA of two people.
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State how the electrophoretogram shows that the two people are identical twins.
[1mark]

[1mark]
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Question 3a

a)
The diagram shows the process of genetic modification used to produce multiple copies of a required gene.
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Label the diagram using the words provided.

Recombinant DNA Transgenic organism Plasmid Desired gene

[4 marks]
[4 marks]
Question 3b
b)
Identify the vectorused in this genetic modification process.
[1mark]
[1mark]
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Question 3¢

c)
Gene transferbetween organisms is possible due to the universal nature of the genetic code.

Statewhatis meant by the term 'universal’.
[1mark]

[1mark]

Question 3d

d)
Identify the enzyme usedin recombinant DNA technology to cut out a desired gene at a specific base sequence resultingin
the formation of sticky ends.

[1mark]

[1mark]
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Question 3e

e)
Crops can be genetically modified toinclude the BT toxin, a natural pesticide produced by a bacterium, Bacillus
thuringiensis. The graph shows the changes in pesticide applicationinresponse to changes in the quantity of BT modified

crops grownintheU.S.
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Describe the effect that theincreasinguse of BT crops has on pesticide application.
[1mark]

[1mark]

Question 3f

f)
BT toxin has a negativeimpact on many types of insects, including those which do not feed on the crops such as bees, flies,

beetles and butterflies.

Suggestwhy there may be opposition to the use of BT corn by some.

[1mark]

[1mark]
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Question 4a

a)
Identify the cloning process shown in theimage.

Early embryo

‘ Cells separated

Cells divide into
embryo’s

S
A
® B & @

Embryos
implanted
into surrogate
mothers

W % |dentical cloned
offspring

[1mark]

[1mark]

Question 4b

b)
Complete the table by placing a (v) oran (X) in the correct column to identify which methods of cloning are naturaland which
are artificial.

Natural cloning Artificial cloning
Parthenogenesis
Somatic cell transfer
Bulbs

Rhizomes

Cuttings
[5 marks]
[5marks]
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Question 4c

c)
The cells of the early embryo are described as being pluripotent.

Define the term pluripotent.

[1mark]
[1mark]
Question 5a
One mark s available for clarity of communication throughout this question.
a)
Outline some of the concerns that people may have over the use of genetically modified crops in agriculture.
[4 marks]
[4 marks]
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Question 5b

b)

Describe some of the potential benefits of genetic modification of crops.
[5marks]
[5 marks]

Question 5¢

c)

Outline the process used to determine paternity using electrophoretograms producedin gel electrophoresis.
[3marks]
[3marks]
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