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17. Inheritance Starter Quiz ·课前小测

IGCSE Biology Name: Score:

1. A gene is:

□ a section of DNA that codes for a protein

□ a whole chromosome

□ a type of cell

□ a sugar

2. The shape of a DNA molecule is a:

□ double helix

□ single straight line

□ circle

□ square

3. Mitosis produces daughter cells that are:

□ genetically identical to the parent

□ all different

□ gametes

□ half the chromosome number

4. Meiosis produces how many cells from one parent cell?

□ four

□ two

□ one

□ eight

5. An allele is:

□ a version of a gene

□ a whole chromosome

□ a protein

□ a cell

6. How many chromosomes are in a human body cell?

IGCSE Biology · Starter quiz 课前小测 12



7. How many chromosomes are in a human gamete?

8. Mitosis is used for: (Select all that apply.)

□ growth

□ repair of tissue

□ asexual reproduction

□ making gametes

Tick every correct option.

9. In a Bb x Bb cross, out of 4 offspring, how many show the recessive trait?

10. The order of bases in a gene determines the protein made.

□ True □ False

IGCSE Biology · Starter quiz 课前小测 23



17. Inheritance Answers ·答案

IGCSE Biology

1. a section of DNA that codes for a protein

A gene codes for one protein.

2. double helix

DNA is a double helix — two twisted strands.

3. genetically identical to the parent

Mitosis makes identical copies.

4. four

Meiosis makes four gametes.

5. a version of a gene

Alleles are different versions of a gene.

6. 46

Body cells have 46 chromosomes (23 pairs).

7. 23

Gametes have half — 23 — so fertilisation restores 46.

8. growth; repair of tissue; asexual reproduction

Gametes are made by meiosis, not mitosis.

9. 1

Only bb (1 in 4) shows the recessive trait.

10. True

Base order sets the amino acid order, hence the protein.

IGCSE Biology · Starter quiz 课前小测 34



IGCSE BIOLOGY • EXERCISE SHEET

17.1 Chromosomes, genes and proteins

Name: Class: Date: Total: 8 marks

KEY WORDS proteins蛋白质 • ribosome核糖体 • amino acids氨基酸 • base sequence碱基序列
• codes编码

Objective
Build the skills to answer exam questions on chromosomes, genes and proteins 染
色体、基因与蛋白质 — the terms, sex chromosomes, and how DNA controls a cell.

You must be able to:

• define chromosome, gene and allele
• explain sex determination (XX/XY)
• describe how a gene’s base sequence codes for a protein

1 Worked examples

Genes and protein synthesis

nucleus
(chromosomes)

one

chromosome

a gene

made of

DNA
(double helix)

A gene is a length of DNA that codes for one protein; an allele is one form of a gene

nucleus:
gene (DNA)

mRNA copy

ribosome

amino acids
joined into a
protein

The base sequence sets the order of amino acids → the protein’s shape → its job

IGCSE Biology • 17.1 Chromosomes, genes and proteins 1
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• sex: XX female, XY male; sperm (X or Y) decides the sex → 1:1 ratio.

2 Practice
2.1 Define a gene. [1]

2.2 State the sex chromosomes of a human female. [1]

3 Exam-style questions
3.1 An allele is: [1]

• A a whole chromosome
• B an alternative form of a gene
• C a protein
• D a ribosome

3.2 The sex of a baby is determined at fertilisation.

(a) Explain why the sperm, not the egg, determines the sex. [2]

(b) State the ratio of males to females this produces. [1]

3.3 Explain how the base sequence of a gene determines the protein made. [2]

IGCSE Biology • 17.1 Chromosomes, genes and proteins 2

6



Solutions
2.1 a length of DNA that codes for one protein.

2.2 XX.

3.1 B. An allele is an alternative form of a gene.

3.2 (a) the egg always carries an X; the sperm carries either an X or a Y; so whether it
is XX or XY depends on the sperm.
(b) 1:1.

3.3 the base sequence sets the order of amino acids in the protein; this gives the protein
its shape, which decides its job.

IGCSE Biology • 17.1 Chromosomes, genes and proteins 3
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26 Which statement describes the net direction of movement of a substance across the placenta? 

A Carbon dioxide moves from the mother’s blood to the fetus’s blood. 

B Glucose moves from the fetus’s blood to the mother’s blood. 

C Glycogen moves from the mother’s blood to the fetus’s blood. 

D Urea moves from the fetus’s blood to the mother’s blood. 
 
 
27 The diagram shows the human female reproductive system. 
 

Which label identifies the uterus? 
 

A

B

C

D  
 
 
28 Which methods can transmit HIV? 
 

1 hugging a person infected with HIV 

2 sharing a needle with a person infected with HIV 

3 using a plate that a person infected with HIV has used 
 

A 1, 2 and 3 B 1 only C 2 and 3 only D 2 only 
 
 
29 Which chromosomes can be found in a single sperm? 

A X and X B X and Y C X or X D X or Y 
 
 
30 Why are lymphocytes the only cells that produce antibody proteins? 

A Lymphocytes express all the genes in the nucleus. 

B Lymphocytes have twice as many genes as other cells. 

C Other cells do not have the genes for antibodies. 

D The genes for antibodies are only expressed in lymphocytes. 
 
 

12 
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31 During protein synthesis, what is the function of the ribosome? 

A It assembles amino acids in a chain. 

B It carries a copy of a gene to the cytoplasm. 

C It contains the code for the synthesis of a protein. 

D It determines the order of bases in the protein. 
 
 
32 The photograph shows a speckled chicken. 
 

Speckled chickens have white feathers and black feathers. 
 

 
 

When a chicken with only white feathers and a chicken with only black feathers are crossed, all of 
the offspring are speckled. 

 
What would be the expected phenotypic ratio if a speckled chicken was crossed with a chicken 
with only white feathers? 

A all offspring have only white feathers 

B all offspring are speckled 

C 1 white feathers only : 1 speckled 

D 3 white feathers only : 1 speckled 
 
 

18
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6 Fig. 6.1 is a diagram of a cell that shows how DNA is involved in protein synthesis.

DNA
mRNA

mRNA

ribosome

growing protein chain

free amino acids

Fig. 6.1

 (a) State the name of the part of the cell that contains DNA.

 .............................................................................................................................................  [1]

 (b) DNA controls cell function by controlling the production of proteins.

  State the name of one type of protein.

 .............................................................................................................................................  [1]

 (c) Using Fig. 6.1, explain how mRNA is involved in protein synthesis.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [3]

 [Total: 5]
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4 In a DNA molecule, bonds between pairs of bases hold two strands together. High temperatures 
can break these bonds to form two single strands of DNA. 

 
The base pair C and G is held together more strongly than the base pair A and T. 

 
Two DNA molecules containing the same number of bases were studied. 

 
● In DNA molecule 1, 20% of bases are T. 

● In DNA molecule 2, 20% of bases are C. 
 

Which DNA molecule would require the lowest temperature to break into single strands? 

A DNA molecule 1, because there are more A bases present. 

B DNA molecule 1, because there are more G bases present. 

C DNA molecule 2, because there are more A bases present. 

D DNA molecule 2, because there are more G bases present. 
 
 
5 The diagram shows a process involving an enzyme in the human stomach. 
 

1+ + 2

 
 

The diagram shows another process, R, that affects this enzyme. 
 

R

 
 

Which row identifies the substrate and the cause of process R? 
 

 substrate cause of process R 

A 1 acidic conditions 

B 1 alkaline conditions 

C 2 acidic conditions 

D 2 alkaline conditions 
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5 (a) Organisms can be classified by their features and by studying the sequence of bases in their 

DNA.

  Fig. 5.1 is a diagram showing the evolutionary relationships between some different groups 

of organisms.

  Each branch shows the point at which organisms developed new features that classify them 

as a new group.

  The point where the branch starts also indicates a common ancestor shared by the new 

groups.

B

A

sharks bony fish apes rodents crocodiles birds

millions of years ago

today

Fig. 5.1

  (i) Suggest which visible features have developed at A and B in Fig. 5.1.

A  ........................................................................................................................................

B  ........................................................................................................................................

 [2]

  (ii) Identify the names of the two groups that share the most recent common ancestor in 

Fig. 5.1.

.................................................................. and  ...........................................................  [1]

  (iii) Suggest the groups with the most similar and least similar DNA base sequences to 

crocodiles in Fig. 5.1.

most similar  .......................................................................................................................

least similar  .......................................................................................................................

 [2]
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 (b) Describe the structure of a DNA molecule.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [4]

 (c) Outline how the base sequences in DNA control cell function.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [3]

 [Total: 12]
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29 Which term is defined as a length of DNA that codes for a protein? 

A amino acid 

B chromosome 

C gene 

D mutation 
 
 
30 Which statement about the sex chromosomes is correct? 

A Men and women can inherit characteristics controlled by genes on the X chromosome. 

B Men and women can inherit characteristics controlled by genes on the Y chromosome. 

C Only men can inherit characteristics controlled by genes on the X chromosome. 

D Only women can inherit characteristics controlled by genes on the Y chromosome. 
 
 
31 The graph shows how the mass of DNA changes during a mitotic cell division. 
 

Where on the graph are two cells formed? 
 

mass of
DNA per cell
/ arbitrary units

time / hours

DCA B

 
 
 
32 A man with blood group A and genotype IAIo has a child with a woman who has blood group B 

and genotype IBIo. 
 

What is the probability of the child having blood group O? 

A 0.00 B 0.25 C 0.50 D 1.00 
 
 
33 What are sources of genetic variation in populations? 

A meiosis, mutation, random mating 

B meiosis, random mating, asexual reproduction 

C mitosis, mutation, random fertilisation 

D mitosis, random fertilisation, asexual reproduction 
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IGCSE BIOLOGY • EXERCISE SHEET

17.2 Mitosis

Name: Class: Date: Total: 6 marks

KEY WORDS mitosis有丝分裂• daughter cell子细胞• stem cells干细胞• diploid二倍体• asexual reproduction无性生殖

Objective
Build the skills to answer exam questions on mitosis 有丝分裂 — what it produces,
when it is used, and stem cells 干细胞.

You must be able to:

• describe mitosis (two genetically identical diploid cells)
• state where mitosis is used
• describe stem cells

1 Worked examples

Mitosis

mitosis
(growth, repair)

2 identical cells
(diploid: full set)

meiosis
(makes gametes)

4 different gametes
(haploid: half the set)

Mitosis makes two genetically identical diploid daughter cells

IGCSE Biology • 17.2 Mitosis 1

13



nucleus
(chromosomes)

one

chromosome

a gene

made of

DNA
(double helix)

Chromosomes carry the genes copied in mitosis

• chromosomes are copied (replication) first, so each daughter keeps the full number.
• used for growth, repair, replacing cells and asexual reproduction.
• stem cells are unspecialised cells that divide by mitosis.

2 Practice
2.1 State how the daughter cells of mitosis compare with the parent. [1]

2.2 State one use of mitosis in the body. [1]

IGCSE Biology • 17.2 Mitosis 2

14



3 Exam-style questions
3.1 Mitosis produces cells that are: [1]

• A haploid and different
• B diploid and identical
• C haploid and identical
• D diploid and different

3.2 Mitosis is important for growth and repair.

(a) Explain why the chromosomes are copied before mitosis. [2]

(b) State what a stem cell is. [1]

IGCSE Biology • 17.2 Mitosis 3

15



Solutions
2.1 they are genetically identical to the parent.

2.2 any of: growth; repair; replacing cells; asexual reproduction.

3.1 B. Mitosis produces diploid, genetically identical cells.

3.2 (a) so each daughter cell receives a full, identical set of chromosomes; keeping the
diploid number.
(b) an unspecialised cell that divides by mitosis (and can become specialised).

IGCSE Biology • 17.2 Mitosis 4

16
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33 What are stem cells? 

A specialised cells that divide by meiosis to produce daughter cells 

B specialised cells that divide by mitosis to produce daughter cells 

C unspecialised cells that divide by meiosis to produce daughter cells 

D unspecialised cells that divide by mitosis to produce daughter cells 
 
 
34 What are features of hydrophytes which have leaves that float? 

A long root system 

B many stomata on upper surface of leaves 

C hairy leaves 

D small air spaces in the spongy mesophyll 
 
 
35 Which unit could be used for the measurements needed to construct a pyramid of energy? 

A kJ per g per m2 

B kJ per kg per year 

C kJ per m2 per year 

D kJ per kg 
 
 
36 Which process needs microorganisms to break down protein to produce ammonium ions? 

A decomposition 

B denitrification 

C nitrification 

D nitrogen fixation 
 
 

IGCSE Biology: s25 21
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28 The diagram shows the changing concentrations of some hormones involved in the menstrual 
cycle. 

 

hormone
concentration

0 2 4 6 8 10 12 14
days

16 18 20 22 24 26 28

W

Y

 
 

Which letters identify two of the hormones? 

A W is FSH and Y is oestrogen. 

B W is LH and Y is oestrogen. 

C W is progesterone and Y is FSH. 

D W is progesterone and Y is LH. 
 
 
29 The diagram shows the chromosomes in the nucleus of a cell that divides by mitosis. 
 

 
 

Which diagram shows the chromosomes in the nucleus of one of the daughter cells produced? 
 

A B C D

 
 
 IGCSE Biology: s25 23
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29 The graph shows changes in the thickness of the lining of the uterus wall during a menstrual 
cycle. 

 

day of the menstrual cycle
1 7 14 21 28

thickness
of uterus
wall lining

 
 

Which day is the last day of menstruation? 

A 4 B 8 C 16 D 20 
 
 
30 Which name is given to different versions of a gene? 

A allele 

B chromosome 

C length of DNA 

D protein 
 
 
31 The diagram shows the cells of a mammalian embryo shortly after fertilisation. 
 

 
 

What is the correct description of these cells? 

A embryo cells undergoing meiosis 

B gametes undergoing mitosis 

C stem cells undergoing mitosis 

D zygote undergoing meiosis 
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29 Which term is defined as a length of DNA that codes for a protein? 

A amino acid 

B chromosome 

C gene 

D mutation 
 
 
30 Which statement about the sex chromosomes is correct? 

A Men and women can inherit characteristics controlled by genes on the X chromosome. 

B Men and women can inherit characteristics controlled by genes on the Y chromosome. 

C Only men can inherit characteristics controlled by genes on the X chromosome. 

D Only women can inherit characteristics controlled by genes on the Y chromosome. 
 
 
31 The graph shows how the mass of DNA changes during a mitotic cell division. 
 

Where on the graph are two cells formed? 
 

mass of
DNA per cell
/ arbitrary units

time / hours

DCA B

 
 
 
32 A man with blood group A and genotype IAIo has a child with a woman who has blood group B 

and genotype IBIo. 
 

What is the probability of the child having blood group O? 

A 0.00 B 0.25 C 0.50 D 1.00 
 
 
33 What are sources of genetic variation in populations? 

A meiosis, mutation, random mating 

B meiosis, random mating, asexual reproduction 

C mitosis, mutation, random fertilisation 

D mitosis, random fertilisation, asexual reproduction 
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IGCSE BIOLOGY • EXERCISE SHEET

17.3 Meiosis

Name: Class: Date: Total: 7 marks

KEY WORDS meiosis减数分裂• gametes配子• haploid单倍体• mitosis有丝分裂• division分裂

Objective
Build the skills to answer exam questions on meiosis减数分裂— what it produces, and
how it differs from mitosis.

You must be able to:

• describe meiosis (a reduction division making gametes)
• state that the gametes are haploid and genetically different
• contrast meiosis with mitosis

1 Worked examples

Meiosis

mitosis
(growth, repair)

2 identical cells
(diploid: full set)

meiosis
(makes gametes)

4 different gametes
(haploid: half the set)

Meiosis halves the chromosome number (diploid → haploid) and makes four
genetically different gametes

IGCSE Biology • 17.3 Meiosis 1

19



nucleus
(chromosomes)

one

chromosome

a gene

made of

DNA
(double helix)

Meiosis halves the chromosome number

2 Practice
2.1 State what cells meiosis produces. [1]

2.2 State why meiosis is called a reduction division. [1]

3 Exam-style questions
3.1 The gametes made by meiosis are: [1]

• A diploid and identical
• B haploid and genetically different
• C diploid and different
• D haploid and identical

3.2 Meiosis differs from mitosis.

(a) State two differences between meiosis and mitosis. [2]

(b) Explain why making genetically different gametes is useful. [2]

IGCSE Biology • 17.3 Meiosis 2

20



Solutions
2.1 gametes (sex cells).

2.2 it halves the chromosome number (diploid → haploid).

3.1 B. Gametes are haploid and genetically different.

3.2 (a) any two of: meiosis halves the chromosome number (mitosis keeps it); meiosis
makes 4 cells (mitosis 2); meiosis makes different cells (mitosis identical).
(b) it produces variation in the offspring, which helps the species survive if the environ-
ment changes.

IGCSE Biology • 17.3 Meiosis 3

21
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28 Which statement describes the effect of meiosis on chromosome number? 

A A diploid parent cell produces diploid daughter cells. 

B A diploid parent cell produces haploid daughter cells. 

C A haploid parent cell produces diploid daughter cells. 

D A haploid parent cell produces haploid daughter cells. 
 
 
29 A female with red-green colour blindness has a child with a male who does not have red-green 

colour blindness. The child is male. 
 

What is the chance of this child having red-green colour blindness? 

A 0% B 25% C 50% D 100% 
 
 
30 What is a source of genetic variation that alters the base sequence of DNA? 

A gene mutation 

B mitosis 

C random fertilisation 

D random mating 
 
 
31 Which technique is not used to conserve endangered animal species? 

A artificial insemination 

B captive breeding programmes 

C in vitro fertilisation 

D seed banks 
 
 
32 Which flowchart shows how energy is transferred from the Sun to an organism? 
 

A chemical energy
in carbohydrates stored in plants energy trapped

by chlorophyll

B

chemical energy
in carbohydratesstored in plants energy trapped

by chlorophyllC

chemical energy
in carbohydrates stored in plantsenergy trapped

by chlorophyllD

chemical energy
in carbohydratesstored in plants energy trapped

by chlorophyll

 
 
 

IGCSE Biology: w25 23
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31 Polydactyly in cats is a dominant condition that causes affected cats to be born with extra toes. 
 

What is the probability of two cats that are heterozygous for polydactyly having an offspring with 
no extra toes? 

A 0.125 B 0.25 C 0.50 D 0.75 
 
 
32 Which statement describes red-green colour blindness? 

A It is an example of codominance. 

B It is more common in females than in males. 

C It only occurs in males. 

D The recessive allele is located on an X chromosome. 
 
 
33 Four features of cell division are listed. 
 

1 Haploid cells are produced. 

2 New cells are genetically identical. 

3 It is a reduction division. 

4 It results in variation. 
 

Which features would be associated with meiosis? 

A 1, 2 and 3 B 1, 2 and 4 C 1, 3 and 4 D 2, 3 and 4 
 
 
34 Which term is used to describe a characteristic that helps an organism to survive and reproduce 

in its environment? 

A adaptive feature 

B competition 

C observable feature 

D phenotype 
 
 
35 Which process removes carbon dioxide from the atmosphere? 

A combustion 

B decomposition 

C photosynthesis 

D respiration 
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3 (a) Fig. 3.1 shows one stage involved in plant reproduction after pollination.

X

stigma

pollen grain

carpel

Fig. 3.1

  (i) State the name of the part labelled X in Fig. 3.1.

 .....................................................................................................................................  [1]

  (ii) Describe the events that occur after the stage shown in Fig. 3.1 that result in fertilisation.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [3]
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 (b) A species of plant can use self-pollination and cross-pollination.

  (i) Suggest reasons for this species of plant to use self-pollination rather than 

cross-pollination.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [3]

  (ii) Discuss the potential effects of only using self-pollination in a population of plants.

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 ...........................................................................................................................................

 .....................................................................................................................................  [3]

 (c) Meiosis produces gametes and is a source of genetic variation.

  State two other sources of genetic variation in populations.

1  ................................................................................................................................................

2  ................................................................................................................................................

 [2]
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 (d) Describe mitosis and its roles in organisms.

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 ...................................................................................................................................................

 .............................................................................................................................................  [4]

 (e) State the name of the unspecialised cells that divide by mitosis.

 .............................................................................................................................................  [1]

 [Total: 17]
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17.4 Monohybrid inheritance

Name: Class: Date: Total: 7 marks

KEY WORDS heterozygous杂合子• recessive隐性• genotype基因型• inheritance遗传• dominant显性

Objective
Build the skills to answer exam questions on monohybrid inheritance 单基因遗传 —
the key terms, Punnett squares 庞纳特方格, and ratios.

You must be able to:

• use genotype/phenotype, dominant/recessive, homo-/heterozygous
• complete a Punnett square and predict ratios
• interpret a test cross / pedigree

1 Worked examples

A monohybrid cross

Bb × Bb (both parents)

B b

B

b

gametes

BB Bb

Bb bb

3 : 1

3 dominant (blue)
1 recessive (orange)

Bb × Bb → BB, Bb, Bb, bb → a 3:1 ratio of dominant to recessive

IGCSE Biology • 17.4 Monohybrid inheritance 1
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mother XX × father XY

X Y

X

X

father

m
ot

he
r

XX XY

XX XY

1 : 1

girls (XX, purple)
boys (XY, blue)

A Punnett square also predicts sex determination

• dominant shows with one copy (capital); recessive needs two copies (lower-case).
• homozygous = two same alleles; heterozygous = two different.

2 Practice
2.1 Define a recessive allele. [1]

2.2 State the genotype of a heterozygous organism for a gene with alleles B and b. [1]

IGCSE Biology • 17.4 Monohybrid inheritance 2
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3 Exam-style questions
3.1 Crossing two heterozygous parents (Bb × Bb) gives a phenotype ratio of: [1]

• A 1:1
• B 3:1
• C 1:2:1
• D all dominant

3.2 In rabbits, black fur (B) is dominant to white (b). A heterozygous black rabbit is
crossed with a white rabbit.

(a) Complete a Punnett square for this cross. [3]

(b) State the ratio of black to white offspring expected. [1]

IGCSE Biology • 17.4 Monohybrid inheritance 3
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Solutions
2.1 an allele shown in the phenotype only when no dominant allele is present.

2.2 Bb.

3.1 B. Bb × Bb gives a 3:1 ratio.

3.2 (a) parents Bb × bb; gametes B,b and b,b; offspring Bb, Bb, bb, bb.
(b) 1:1 (black : white).

IGCSE Biology • 17.4 Monohybrid inheritance 4
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24 Where does fertilisation occur in a plant? 

A ovule 

B pollen grain 

C pollen tube 

D stigma 
 
 
25 The graph shows the concentrations of two hormones during pregnancy. 
 

concentration
of hormone

time

oestrogen
hormone X

 
 

Which organ secretes the most hormone X in the late stages of pregnancy? 

A ovary 

B placenta 

C uterus 

D vagina 
 
 
26 A person has a 28-day menstrual cycle. 
 

On which day is the lining of the uterus thickest? 

A 2 B 4 C 9 D 21 
 
 
27 Which statements describe the sex chromosomes in human gametes? 
 

1 Egg cells contain either an X or a Y chromosome. 

2 Egg cells contain only X chromosomes. 

3 Sperm cells contain either an X or a Y chromosome. 

4 Sperm cells contain only Y chromosomes. 
 

A 1 and 3 B 1 and 4 C 2 and 3 D 2 and 4 
 

11  
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28 Which statement describes the effect of meiosis on chromosome number? 

A A diploid parent cell produces diploid daughter cells. 

B A diploid parent cell produces haploid daughter cells. 

C A haploid parent cell produces diploid daughter cells. 

D A haploid parent cell produces haploid daughter cells. 
 
 
29 A female with red-green colour blindness has a child with a male who does not have red-green 

colour blindness. The child is male. 
 

What is the chance of this child having red-green colour blindness? 

A 0% B 25% C 50% D 100% 
 
 
30 What is a source of genetic variation that alters the base sequence of DNA? 

A gene mutation 

B mitosis 

C random fertilisation 

D random mating 
 
 
31 Which technique is not used to conserve endangered animal species? 

A artificial insemination 

B captive breeding programmes 

C in vitro fertilisation 

D seed banks 
 
 
32 Which flowchart shows how energy is transferred from the Sun to an organism? 
 

A chemical energy
in carbohydrates stored in plants energy trapped

by chlorophyll

B

chemical energy
in carbohydratesstored in plants energy trapped

by chlorophyllC

chemical energy
in carbohydrates stored in plantsenergy trapped

by chlorophyllD

chemical energy
in carbohydratesstored in plants energy trapped

by chlorophyll
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31 During protein synthesis, what is the function of the ribosome? 

A It assembles amino acids in a chain. 

B It carries a copy of a gene to the cytoplasm. 

C It contains the code for the synthesis of a protein. 

D It determines the order of bases in the protein. 
 
 
32 The photograph shows a speckled chicken. 
 

Speckled chickens have white feathers and black feathers. 
 

 
 

When a chicken with only white feathers and a chicken with only black feathers are crossed, all of 
the offspring are speckled. 

 
What would be the expected phenotypic ratio if a speckled chicken was crossed with a chicken 
with only white feathers? 

A all offspring have only white feathers 

B all offspring are speckled 

C 1 white feathers only : 1 speckled 

D 3 white feathers only : 1 speckled 
 
 IGCSE Biology: w25 23
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28 The diagram shows the blood supply between a fetus and a placenta. 
 

capillary in
the placenta

fetus

umbilical artery

umbilical cord
umbilical vein

placenta

key
direction of
blood flow

 
 

Which row shows the concentration of substances in the umbilical artery and umbilical vein? 
 

 umbilical artery umbilical vein 

A high nutrient concentration high urea concentration 

B high urea concentration high carbon dioxide concentration 

C low carbon dioxide concentration low nutrient concentration 

D low oxygen concentration low urea concentration 
 
 
29 Which hormone is produced by cells in the placenta of a developing fetus? 

A FSH 

B LH 

C testosterone 

D progesterone 
 
 
30 What are alleles? 

A a pair of chromosomes 

B different versions of the same gene 

C the total number of genes on one chromosome 

D two genes side by side on the same chromosome 
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31 Polydactyly in cats is a dominant condition that causes affected cats to be born with extra toes. 
 

What is the probability of two cats that are heterozygous for polydactyly having an offspring with 
no extra toes? 

A 0.125 B 0.25 C 0.50 D 0.75 
 
 
32 Which statement describes red-green colour blindness? 

A It is an example of codominance. 

B It is more common in females than in males. 

C It only occurs in males. 

D The recessive allele is located on an X chromosome. 
 
 
33 Four features of cell division are listed. 
 

1 Haploid cells are produced. 

2 New cells are genetically identical. 

3 It is a reduction division. 

4 It results in variation. 
 

Which features would be associated with meiosis? 

A 1, 2 and 3 B 1, 2 and 4 C 1, 3 and 4 D 2, 3 and 4 
 
 
34 Which term is used to describe a characteristic that helps an organism to survive and reproduce 

in its environment? 

A adaptive feature 

B competition 

C observable feature 

D phenotype 
 
 
35 Which process removes carbon dioxide from the atmosphere? 

A combustion 

B decomposition 

C photosynthesis 

D respiration 
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What is the probability of two cats that are heterozygous for polydactyly having an offspring with 
no extra toes? 

A 0.125 B 0.25 C 0.50 D 0.75 
 
 
32 Which statement describes red-green colour blindness? 

A It is an example of codominance. 

B It is more common in females than in males. 

C It only occurs in males. 

D The recessive allele is located on an X chromosome. 
 
 
33 Four features of cell division are listed. 
 

1 Haploid cells are produced. 

2 New cells are genetically identical. 

3 It is a reduction division. 

4 It results in variation. 
 

Which features would be associated with meiosis? 

A 1, 2 and 3 B 1, 2 and 4 C 1, 3 and 4 D 2, 3 and 4 
 
 
34 Which term is used to describe a characteristic that helps an organism to survive and reproduce 

in its environment? 

A adaptive feature 

B competition 

C observable feature 

D phenotype 
 
 
35 Which process removes carbon dioxide from the atmosphere? 

A combustion 

B decomposition 

C photosynthesis 

D respiration 
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30 A farmer bred together male cattle with white hair and female cattle with red hair. All the offspring 
produced had roan hair (a mixture of red and white). 

 
He then repeatedly bred together two roan cattle, and the offspring were in the ratio of  
1 red : 2 roan : 1 white. 

 
What explains why the farmer obtained this ratio? 

A The red phenotype is dominant to the white phenotype. 

B The roan phenotype is an example of codominance. 

C The roan phenotype is dominant to the red phenotype and the white phenotype. 

D The white phenotype is dominant to the red phenotype. 
 
 
31 Phagocytes and neurones are two types of specialised cell. 
 

Which statements are correct? 
 

1 Phagocytes and neurones express the same genes. 

2 Both types of cell have the same genes. 

3 Both types of cell only express the genes that make the proteins needed for the cell 
to function. 

 
A 1 and 2 B 1 and 3 C 2 and 3 D 2 only 

 
 
32 The table shows some features of leaves. 
 

Which leaf is adapted to survive in hot, dry habitats? 
 

 number of 
stomata 

thickness of 
waxy cuticle 

surface area 
of leaf 

A many thick small 

B many thin large 

C few thick small 

D few thin large 
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30 Which row correctly links the named process with its description? 
 

 process description 

A menstruation release of an egg 

B menstruation shedding of the lining of the uterus 

C ovulation fusion of nuclei 

D ovulation start of puberty 
 
 
31 The diagram shows the inheritance of a genetic condition in one family. 
 

female with condition

female without condition

male with condition

male without condition

key

 
 

What can be concluded about this genetic condition? 

A The alleles for the condition must be codominant. 

B It is caused by a dominant allele. 

C It is caused by recessive alleles. 

D The alleles for the condition must be sex-linked. 
 
 
32 What is a way in which new alleles are formed? 

A artificial selection 

B mutation 

C natural selection 

D sexual reproduction 
 
 
33 How does artificial selection differ from natural selection? 

A Artificial selection changes the characteristics of living things. 

B Artificial selection is based on genetic variation. 

C Artificial selection does not involve competition for resources. 

D Artificial selection occurs over many generations. 
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32 The diagram shows the inheritance, in one family, of a sex-linked recessive disease. 
 

unaffected female

affected female

unaffected male

affected male

key

3 4

5

21

 
 

Which individuals in the diagram are heterozygous for this disease? 

A 1 and 2 B 1 only C 2 and 3 D 4 and 5 
 
 
33 Which row describes continuous and discontinuous variation? 
 

 continuous  
variation 

discontinuous 
variation 

A 
 

body mass in animals 
is an example 

caused by genes and 
the environment 

B 
 

caused by genes and 
the environment 

seed shape in peas  
is an example 

C 
 

caused by genes only 
 

ABO blood groups  
is an example 

D 
 

seed colour in peas  
is an example 

caused by genes only 
 

 
 
34 Which statements describe an adaptive feature in an organism? 
 

1 It helps an organism to survive and reproduce in its environment. 

2 It always shows continuous variation. 

3 It is inherited. 
 

A 1, 2 and 3 B 1 and 2 only C 1 and 3 only D 2 and 3 only 
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29 Which term is defined as a length of DNA that codes for a protein? 

A amino acid 

B chromosome 

C gene 

D mutation 
 
 
30 Which statement about the sex chromosomes is correct? 

A Men and women can inherit characteristics controlled by genes on the X chromosome. 

B Men and women can inherit characteristics controlled by genes on the Y chromosome. 

C Only men can inherit characteristics controlled by genes on the X chromosome. 

D Only women can inherit characteristics controlled by genes on the Y chromosome. 
 
 
31 The graph shows how the mass of DNA changes during a mitotic cell division. 
 

Where on the graph are two cells formed? 
 

mass of
DNA per cell
/ arbitrary units

time / hours

DCA B

 
 
 
32 A man with blood group A and genotype IAIo has a child with a woman who has blood group B 

and genotype IBIo. 
 

What is the probability of the child having blood group O? 

A 0.00 B 0.25 C 0.50 D 1.00 
 
 
33 What are sources of genetic variation in populations? 

A meiosis, mutation, random mating 

B meiosis, random mating, asexual reproduction 

C mitosis, mutation, random fertilisation 

D mitosis, random fertilisation, asexual reproduction 
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