
Topic Test
Summer 2022
Pearson Edexcel GCSE Higher Tier
Biology 
Topic 3: Genetics
	Contents
General guidance to Topic Tests	3
Revise Revision Guide content coverage	4
Questions	5
Mark Scheme	12

[image: ]


[image: ]

Pearson: helping people progress, everywhere
Pearson aspires to be the world’s leading learning company. Our aim is to help everyone progress in their lives through education. We believe in every kind of learning, for all kinds of people, wherever they are in the world. We’ve been involved in education for over 150 years, and by working across 70 countries, in 100 languages, we have built an international reputation for our commitment to high standards and raising achievement through innovation in education. Find out more about how we can help you and your students at: www.pearson.com/uk


© Pearson Education Ltd 2022	
6

[bookmark: _Toc97146479]General guidance to Topic Tests
Context 
· Topic Tests have come from past papers both published (those materials available publicly) and unpublished (those currently under padlock to our centres) presented in a different format to allow teachers to adapt them for use with candidates. 
Purpose 
· The purpose of this resource is to provide qualification-specific sets/groups of questions covering the knowledge, skills and understanding relevant to this Pearson qualification.  
· This document should be used in conjunction with the advance information for the subject as well as general marking guidance for the qualification (available in published mark schemes).
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The questions in this topic test have been taken from past papers, and have been selected as they cover the same topics as the GCSE advance information for summer 2022. 
The focus of content in this topic test can be found in the Pearson Revise Edexcel GCSE (9-1) Biology Higher Revision Guide.
Free access to this Revise Guide is available for front of class use, to support your students’ revision. 

 
	Topic 
	Revision Guide page reference 

	Topic 1: Key concepts in Biology
	1-14

	Topic 2: Cells and control
	15-25

	Topic 3: Genetics
	26-38

	Topic 4: Natural selection and genetic modification
	39-48

	Topic 5: Health, disease and the development of medicines
	49-67

	Topic 6: Plant structures and their functions
	68-79

	Topic 7: Animal coordination, control and homeostasis
	80-92

	Topic 8: Exchange and transport in animals
	93-103

	Topic 9: Ecosystems and material cycles
	104-118



Content on other pages may also be useful, including for synoptic questions which bring together learning from across the specification. 
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*(c) Discuss the advantages and disadvantages of sexual reproduction and asexual
reproduction.
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(i) State what is meant by the term genome.
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(i) Explain one advantage to pea plants of using sexual reproduction to produce offspring.
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5 Figure 5 shows a great tit on a bird feeder.
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Figure 5

Scientists have found that great tits living now have longer beaks than great tits
living 50 years ago.

Genetic analysis shows changes in the sequence of the bird’s DNA.

(a) () Give the complementary strand sequence for this DNA template.

(i) Which statement correctly describes a DNA molecule?

two strands joined together by strong bonds to form a double helix
two complementary bases twisted into a double helix by strong bonds

adouble helix with strands joined by hydrogen bonds between bases
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four complementary strands joined together with hydrogen bonds
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2 (a) A scientist obtained a mass of 0.0062 nanograms of DNA from a diploid human cell.
Calculate the mass of DNA the scientist should obtain from a haploid human cell.
Give your answer in picograms.

(1 nanogram = 1000 picograms)

............... picograms

(b) A student used the method shown in Figure 3 to compare the mass of DNA
extracted from strawberry fruit cells and from kiwi fruit cells.

crush the fruit cells in a buffer solution

v
filter to separate the soluble DNA from the cell fragments

v
add ethanol

Figure 3

(i) State why ethanol is used.
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(ii) State two variables the student needs to control when using this method to
compare the mass of DNA from these two fruits.

(iii) The student repeated the experiment.

Give one reason why.

(c) Mitosis and meiosis are processes that produce new cells.

Compare the outcomes of mitosis and meiosis.

(Total for Question 2 = 9 marks)
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(b) Figure 17 shows the structure of a DNA nucleotide.

structure A

Figure 17

(i) Structure Aisa

base
phosphate

sugar
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polymer
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Question | Indicative content Mark
Number
7 *(c) AO1 6 marks (6)

Sexual reproduction
Advantages
e creates variations in a species

e some organisms in a species can survive
selection pressure
o allows for evolution

Disadvantages
e requires a mate to be found

« time for fertilisation / pollination means the
process takes longer

« offspring can have features that are less
advantageous than the parents.

Asexual reproduction
Advantages
e no requirement to find a mate

e rapid productive cycle
e organisms with beneficial characteristics of
the parent can be produced

Disadvantages
e there is no variation

e aselection pressure could affect all
organisms of a species.
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Level Mark Descriptor
0 * No rewardable material.

Level 1 1-2 « Demonstrates elements of biological understanding,
some of which is inaccurate. Understanding of
scientific ideas lacks detail.

e Presents an explanation with some structure and
coherence.

Level 2 3-4 * Demonstrates biological understanding, which is
mostly relevant but may include some inaccuracies.
Understanding of scientific ideas is not fully detailed
and /or developed.

« Presents an explanation that has a structure which is
mostly clear, coherent and logical.

Level 3 5-6 * Demonstrates accurate and relevant biological

understanding throughout. Understanding of the
scientific ideas is detailed and fully developed.

* Presents an explanation that has a well-developed
structure which is clear, coherent and logical.

Add

itional Guidance

Level 1 1-2 * A brief discussion of advantages or disadvantages for
sexual OR asexual reproduction.

« The response identifies the statements as
advantageous or disadvantageous.

Level 2 3-4 e A brief discussion of advantages or disadvantages for
sexual and asexual reproduction OR a brief discussion
of the advantages and disadvantages for sexual or
asexual reproduction.

* The response is mainly error free and identifies the
descriptions as advantageous or disadvantageous.

Level 3 5-6 e A detailed discussion of the advantages and

disadvantages for sexual and asexual reproduction
including the consequences of being genetically
identical or genetically different.

« The response is error free identifies all the discussion
points as advantageous or disadvantageous.
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Question | Answer Additional guidance | Mark

number

1(b)(ii) all the {genetic material/DNA} of an | accept all the genes of | (1)
organism an organism AO11
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Question | Answer Additional guidance Mark
number
4(b)(ii) An answer linking the following: (2)

e genetic variation increase / | accept different AO2 1

(offspring) show variation

(1)

more likely to survive {a
disease / environmental
change / selection
pressure} / allows
evolution/survival of the
fittest (1)

combination of alleles
accept allows dispersal of
offspring through seeds

accept other examples of
a survival reason e.g
natural disaster
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Question | Answer Mark
number

5(a)(i) (1)
AO1 1

T|A|C|A|A|T|G|C|A

accept lower case letters
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Question | Answer Mark

number

5(a)(ii) C a double helix with strands joined by hydrogen bonds (1)
between bases AO11

The only correct answer is C

A is not correct because DNA strands are not held together with strong
bonds

B is not correct because complementary bases do not form the helix

D is not correct because there are two complementary strands
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Question Answer Additional Guidance Mark
number
2(a)
division )
award full marks for correct | AO2(1)

0.0062+2/6.2+2(1)

OR
unit conversion

0.0031 x 1000 / 0.0062 x
1000 (1)

3.1 (picograms)

answer with no working

accept 6.2/ 0.0031 for 1

mark with no working
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Question Answer Additional Guidance Mark
number
2(b)(i) to precipitate the DNA accept so the DNA is 1)
visible / so the DNA is
AO1 (2)

not soluble (in ethanol)
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Question Answer Additional Guidance Mark
number
2(b)(ii) Any two from:
(2)
e mass of fruit (1) accept amount of fruit /
number of fruit cells A02(2)

e volume of buffer (1)

e crushing method /crushing
time / crushed evenly (1)

e volume of ethanol (1)

e temperature (1)

¢ pH /same buffer solution (1)

/size of fruit

ignore amount of buffer

accept idea of
incubation time

ignore amount of
ethanol

accept fully filtered (1)

accept same
concentration of
ethanol (1)
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Question Answer Additional Mark
number Guidance
2(b)(iii) Any one from:
(1
AO2(2)

e to obtain more data (1)
e to identify anomalies (1)

e see if the results are {the
same /reliable/correct} (1)

e tocalculate a
{mean/average} (1)

accept to be sure
their {results are
valid / conclusion is
valid} (1)

ignore
accuracy/precision
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Question Answer Additional Guidance | Mark
number

2(c) Any three from: (3)

e mitosis produces 2 cells and
meiosis produces 4 cells (1) AO1 1

e mitosis produces genetically | accept offspring for
identical cells and meiosis cells
produces genetically different
cells (1)

¢ mitosis produces diploid cells
and meiosis produces haploid
cells (1)

e mitosis produces body cells
and meiosis produces

{gametes /sex cells} (1) mitosis is involved in

asexual reproduction
and meiosis is involved
in sexual reproduction

M

(Total for question 2 = 9 marks)
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Question | Answer Mark
Number
9(b)(i) o sugar (1)

1. The only correct answer is C AO11

A is not correct because the base is the rectangle
B is not correct because the phosphate is the circle

D is not correct because a polymer is composed of repeated
subunits
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