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Which cell is produced by meiosis? 

A

B

C

D

2     Albinism is an inherited condition in which pigment does not develop in the skin, hair and eyes.

The allele for albinism is recessive. 

What are the chances of albino parents having an albino child? 

A 0% B 25% C 75% D 100% 

 1 Cells are formed by the division of existing cells. Four different cells are shown.
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 4   Which name is given to the observable features of an organism?

A alleles 

B genes 

C genotype 

D phenotype 

5  Which structure will be found in the nucleus of a body cell in a woman?

A X allele 

B X chromosome 

C Y allele 

D Y chromosome 

3   The diagram represents processes in sexual reproduction.

cells in
reproductive

organs
gametes

zygote

Q

Q

R

cells of
embryo

Which processes are represented by stages Q and R? 
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6      Owners of successful race horses hope that the horses’ offspring will be like their parents.

         How does a young race horse inherit its characteristics? 

A equally from its mother and father 

B mainly from its father 

C mainly from its mother 

D passed across the placenta 

7 In pea plants the allele for tall, T, is dominant to the allele for dwarf, t. Which

cross would produce plants in the proportion of 1 tall : 1 dwarf? 

A TT × Tt B Tt × Tt C Tt × tt D tt × tt 

8   In the inheritance of ABO blood groups, when two parents have the genotypes IAIA and IAIo, what

is the blood group of their offspring? 

A group A 

B group AB 

C group B 

D group O 

9    When a cell divides, these events occur. 

1 The DNA inside the cell is duplicated exactly. 

2 Daughter cells are produced with the same chromosome number as the parent cell. Which 

type of division has occurred? 

A meiosis producing genetically different cells 

B meiosis producing genetically identical cells 

C mitosis producing genetically different cells 

D mitosis producing genetically identical cells 
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10   Which structures in plant cells build protein molecules under the control of the nucleus? 

A cell walls 

B chloroplasts 

C mitochondria 

D ribosomes 

Sickle cell anaemia is determined by the gene Hb. HbA is the allele for normal blood. HbS is the 
allele for sickle cell anaemia. 

Which combination of parents could result in some children with resistance to malaria and some 
with all normal red blood cells? 

A HbA HbA HbA HbA 

B HbA HbA HbA HbS 

C HbA HbA HbS HbS 

D HbS HbS HbS HbS 

11

12  Which substance is coded for by a length of DNA?

A fat 

B fatty acid 

C glycerol 

D lipase 

13    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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14     A pure-breeding plant with smooth stems was crossed with a heterozygous plant with hairy

stems. 

What will be the ratio of hairy : smooth stems in the resulting plants? 

A 1 hairy : 1 smooth 

B 1 hairy : 3 smooth 

C 3 hairy : 1 smooth 

D all hairy 

 The diagram shows the sex chromosomes of a woman and of a man. Their genotypes for a 
recessive sex-linked condition are also shown. 

A aa key
A is dominant
a is recessive

What are the chances that their daughter will show the sex-linked condition? 

A 0% B 25% C 50% D 75% 

 16   The diagram shows the inheritance of ABO blood groups. The blood groups of some of the 

individuals are given. 

A Priya

OB

O A

What could be Priya’s genotype? 

A IAIo B IBIB C IBIo D IoIo 

15
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17  Which statement about the human sex chromosomes is correct? 

A All boys have two Y chromosomes. 

B Everybody has at least one X chromosome. 

C Girls have a Y chromosome and an X chromosome. 

D Nobody has two X chromosomes. 

18  What results from meiosis of a diploid cell? 

A genetically different diploid cells 

B genetically different haploid cells 

C genetically identical diploid cells 

D genetically identical haploid cells 

19   What will be the genotypes of the offspring resulting from a genetic cross between two 

individuals, one of which is homozygous dominant, (TT), and the other heterozygous? 

C sperm cell 

D zygote 

20    Which of these cells is haploid? 

A liver cell 

B red blood cell 

C sperm cell 

D zygote 
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21     A genetic cross between two organisms may be shown as Gg × Gg.

What does g represent? 

A a dominant allele 

B a dominant chromosome 

C a recessive allele 

D a recessive chromosome 

A Crossing an orange-eyed fly with a red-eyed fly will produce a 1 : 1 ratio in the offspring. 

B The allele for orange eyes is dominant. 

C The allele for red eyes is dominant. 

D We could determine which allele is dominant only by doing a cross that produces a 3 : 1 ratio. 

23 What are correct descriptions of mitosis and meiosis?

mitosis meiosis

A 

B 

C 

D 

cells produced are genetically identical 

halves the chromosome number 

involved in asexual reproduction 

involved in sexual reproduction 

repairs damaged cells 

cells produced are genetically identical 

halves the chromosome number 

doubles the chromosome number 

22 Some fruit flies have orange eyes and others have red eyes.
If two orange-eyed fruit flies are crossed, their offspring always have orange eyes. 

If two red-eyed fruit flies are crossed, their offspring sometimes include both orange-eyed and 
red-eyed flies. 

What can be concluded from these observations? 
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24 A man has three sons.

What is the chance of his next child being a son? 

A 0% B 25% C 50% D 75% 

25   The diagram shows a cross between heterozygous tall pea plants.

Which statement is not correct? 

A Offspring E and H are both homozygous. 

B Offspring F and G are both heterozygous. 

C The phenotypes of offspring E, F and G are the same. 

D The ratio of different phenotypes in the offspring is 1 : 1. 

26     The diagram shows a plant cell.     

          Where is most of the DNA found? 

A

B

C

D
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27    The diagram shows the chromosomes in the nucleus of a cell that divides by mitosis.

28 The diagram shows the fusion of gametes to produce a son and a daughter.

parents

gametes

offspring

son daughter

father mother

R

Q

What are the sex chromosomes in gamete Q and son R? 

S T E M U P . C O . U K

https://stemup.co.uk


29  What are the sex chromosomes for human females and males?

30  A plant has two different alleles of a gene resulting in it having a green seed. 
        Which row describes the phenotype and genotype of the seeds of this plant? 

31    The shape of a person’s earlobes is determined by a single gene. This gene has dominant and

recessive alleles. 

The allele for detached earlobes is dominant to the allele for attached earlobes. 

The diagram shows the inheritance of earlobe shape in a family. 

parents

children

attached detached

attached detached detached

What is the probability of the next child from the same parents having detached earlobes? 

A 0% 25%B  C 50% D 75% 
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 32  Which sex chromosomes are present in all mature human sperm cells?

A both X and Y chromosomes 

B either X or Y chromosomes 

C only X chromosomes 

D only Y chromosomes 

33    The diagram shows a cell dividing into two.

DNA strand

DNA strand

Which process is shown in the diagram? 

A asexual reproduction in a bacterium 

B asexual reproduction in a potato plant 

C meiosis in a woman’s ovary 

D mitosis in the root of a plant 
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34   The chart shows the inheritance of fur colour in a small mammal.

If the allele for white fur is dominant, which animal must be heterozygous for the gene controlling 
fur colour? 

×

×

A B

C

35    The diagram shows the chromosomes from one person.

1

9

17 18 19 20 21 22

10 11 12 13 14 15 16

2 3 4 55 6 8

What can be deduced about the person who has these chromosomes? 

A a female with Down’s syndrome 

B a male with Down’s syndrome 

C a normal female 

D a normal male 

D
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36    Genetics is the study of

A development of organisms. 

B mechanisms of inheritance. 

C nuclear division. 

D variation between species. 

37    What is unlikely to be affected by the environment?

A blood group 

B body mass 

C health 

D height 

38    Which statement is true of both chromosomes and genes?

A Each codes for a specific protein. 

B Each may be copied and passed on in mitosis. 

C Each may be either dominant or recessive. 

D Each may exist as two or more alleles. 

39 Most birds have a coloured pigment in their feathers, but in a few individuals, pigment is 

absent and the birds are albinos. 

Albinism occurs when a bird is homozygous recessive for the gene which creates the coloured 
pigment. 

If two albino birds mated, what describes the appearance of their offspring? 

A all albino 

B all coloured 

C 50% coloured, 50% albino 

D 75% coloured, 25% albino 
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40 In an animal, the allele for straight fur is dominant to the allele for curly fur.

A pair of these animals mate and have nine offspring with straight fur and three with curly fur. 

F represents the allele for straight fur and f represents the allele for curly fur. 

What are the most likely genotypes of the parents? 

A F and f B FF and ff C FF and Ff D Ff and Ff 
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Mark Scheme (2018-2012) Both variants  

O/N18/22/Q8 

8(a) (discontinuous) 

idea of few + phenotypes / categories AW OR no intermediates ; 

inherited / passed to next generation ; 

genes / genetic / genotype / alleles ; 

correct example (e.g. blood group, eye colour, sex, ear lobes, tongue roll) ; 

bar chart / bar graph ; 

(continuous) 

idea of many 

+ phenotypes / categories AW OR intermediates / range ; 

genes / genetic / genotype / alleles 

+ environment ; 

any named environmental factor (e.g. diet / sunlight exposure) ; 

correct example (e.g. skin colour / hair colour / height / weight) ; 

normal distribution ; 

8(b) DNA / deoxyribonucleic acid ; 

chromosomes / genes / alleles ; 

copied / replicated ; 

passed to next generation / from parents ; 

gametes / egg / sperm 

 

M/J18/22/Q7 

7(a) form / version ; 
gene ; 
reference to codes for / specifies production of + protein ; 
reference to dominant / codominant / recessive ; 
2 
7(b) BB ; x Bb ; 
B + B + B + b ; 
BB + Bb ; 
Bb (black) ; x bb (white) ; 
B + b + b + b ; 
Bb + bb ; 
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M/J18/22/Q7 

7(a) 1 inherited / genetic AW ; 
(Down’s syndrome) 
2 mutation + chromosome ; 
3 reference to chromosome 21 ; 
4 one extra or 3 instead of 2 or 47 not 46 or 24 not 23 in + 
gamete/egg/sperm ; 
(sickle cell anaemia) 
5 mutation + gene ; 
6 homozygous recessive / two recessive alleles ; 
3 
7(b)(i) 1 IBIO + IAIO or BO + AO ; 
2 IB + IO + IA + IO or B + O + A + O 
or gametes correct for stated parent genotypes ; 
3 IAIB + IBIO + IAIO + IOIO or AB + BO + AO + OO 
or possible genotypes of child correct for stated gametes ; 
4 AB + B + A + O 
or possible blood groups of child correct for stated genotypes ; 
4 Allow any order within each marking point 
7(b)(ii) (same sex) 
50% / half / ½ / 0.5 / 2 in 4 / 1 in 2 / 1:1 ; 
(same blood group) 
25% / quarter / ¼ / 0.25 / 1 in 4 / 1:3 ; 
2 
7(b)(iii) codominance / codominant ; 

 

O/N17/22/Q3 

3(a) blue ;  
3(b)(i) (G) Bb / heterozygous ; 
(H) Bb / heterozygous ; 
(J) bb / homozygous + recessive ; 
3(b)(ii) G + H ;  
3(c) 1 parent genotypes / gametes correct from G and H in (b)(i) ; 
2 offspring genotypes correct for parent genotypes / gametes ; 
3 offspring phenotypes correct for stated genotypes ; 
4 genotype / phenotype ratio correct ; 
5 correct use of the terms gamete + genotype / phenotype ; 

 

 

 

M/J17/21/Q4 

4(a)(i) section of / made of / piece of + DNA / chromosome ; 
controls production of one protein ; 
may be copied ; 
unit of inheritance / passed on to next generation ; 
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4(a)(ii) mutation ;  
4(b) Tt + Tt ; 
t + t ; 
tt ; 
tt offspring clearly indicated as white ; 
3 ⋅ labels on genetic diagram correct ; 
A parent / offspring / gamete / genotype / phenotype 
4(c) (unaffected by fur colour) 
(controlled by) different gene(s) ; 
(unique to each individual) 
alleles ; 
(as a result of) mutation(s) ; 
meiosis AW ; 
different combinations (of alleles) ; 
reference to some may be homozygous / heterozygous ; 
reference to codominance ; 

O/N16/21/Q5 

5 chromosome ; 
allele(s) ; 
dominant ; 
mutation ; 
radiation / named radiation / radioactivity ; 

M/J16/22/Q9 

9 (a) (i) 1. allele(s) ; 
2. responsible for a 
character(istic) / trait ; 
3. only one needs to be 
present / reference to 
heterozygote AW ; 
4. for the character to appear / be 
expressed (in phenotype) AW ; 
5. e.g. I 
AI 
O + group A / I 
BI 
O + group 
B / I 
AI 
B + dominant to I 
O ; 
A A, B, O instead of I 
A, I 
B, I 
O 
[max 3] 
(ii) 1. two alleles ; 
2. neither being recessive / (equally) 
dominant ; 
3. both have an effect / are 
expressed / phenotype 
intermediate ; 
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4. reference to heterozygote AW ; 
5. I 
AI 
B 
/ AB ; 
[max 3] 

(b) 1. number of chromosomes in a 
gamete is half those in a somatic 
or body cell ORA / one versus two 
sets of chromosomes ; 
2. correct use of the terms haploid + 
diploid ; 
3. 46 v. 23 ; 
4. gametes / haploid cells are the 
result of meiosis / reduction 
division ; 
5. somatic / body cells occur 
in / produced by mitosis ; 
6. (diploid) number restored + at 
fertilisation ; 
7. each parent has equal share in 
genotype of offspring AW ; 
A sex cell = gamete / one named 
gamete 
[max 4] 

 

 

 

 

 

 

 

O/N15/21/Q3 

3 (a) (i) discontinuous ; [1] 

(ii) no intermediate values / distinct / separate categories ; [1] 

(iii) (63 / 100) × 10 ; 

6.3 million / 6 300 000 / 6.3 × 106 ; 

[2] 

award 2 marks for correct 

answer alone 
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(b) (i) 4 (%) ; [1] 

(ii) ref. alleles / genes ; 

each person has two (for blood group) ; 

different (allele / gene) frequency in different populations ; 

ref. inbreeding (of separate groups) AW ; 

[max. 2] 

A example of inbreeding e.g. 

geographical isolation / culture 

(c) blood transfusion / tissue (A blood donor) / organ transplant ; 

clotting with ref. to blood / prevent rejection ; 

to check paternity ; 

[max. 2] 

A if ref. is to donor or recipient 

A ORA 

(d) IAIo + IBIo ; 

A + B ; 

[2] 

 

 

 

 

M/J15/22/Q4 
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(d) 
1. parents with normal 
phenotype / appear normal / do not 
have mutational condition ; 
2. heterozygotes / carriers of 
recessive allele ; 
3. greater chance (correctly 
qualified) ; 
4. children + inheriting 2 recessive 
alleles / being homozygous ; 
5. suffering from mutational 
condition ; 

 

M/J14/21/Q6 

6 (a) continuous variation ; 
gradual change / range ; 
between extremes ; 
genes + environment ; 
discontinuous variation ; 
few and distinct differences ; 
controlled by genes alone ; 
any correct example of one or the other correctly linked ; 

 
 
(b) some variations are advantageous ; 
competition ; 
in the organism’s habitat / environment ; 
organism survives / differential survival / ORA ; 
breeds / reproduces ; 
passes on the advantage / beneficial gene / allele ; 
over many generations / ref. time ; 
continuous adaptation to the changing environment ; 
evolution / natural selection / AW ; 
changes that result from the environment not so important ; 

M/J14/22/Q2 

2 (a) 

combination of letters 
on each occasion 
                                      number of times each 
                                     combination of letters is recorded 
A and A                                 20 
A and a                                  40 
a and a                                   20 
[1] 
(b) expected are theoretical or statistical / spinning is random or 
due to chance ; 
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disc poorly made / toothpick doesn’t pass through middle / AW;
error in counting ;
[2]
Ig  wind / force of spin
A  ‘it’ is random
(c) (i)
(ii)
(iii)
parents (cells) / genotypes / gonads or both named ;
meiosis / reduction division / gamete (formation) / fertilisation ;
genes / alleles / chromosomes / gametes ;
[3]
R  genotype

(d)  Correct alleles, A, B and O (with or without I) ;
one disc with A and B and one disc with A and O ;
each disc with correct numbers of alleles, i.e. 3 for discs
given in question ;
representing father and mother ;
spin several / many times ;
results recorded / counted ;

O/N13/22/Q5

5 (a)  biotechnology / fermentation / culturing; 1
(b) t o control / lower / the temperature; 1 A maintain
(c)  enzymes;
prevention of denaturation / destruction / prevents death of fungus /
microorganism / bacterium;
optimum / best / better / + for growth / reproduction;
high(er) yield; 2
(d) a ny ref. sterile;
(H) for introduction of microorganism or named;
and food / nutrients / culture medium;
e.g. amino acids / protein / carbohydrates or named;
(J) for introduction of air / oxygen;
bubbles / large surface area (as O2 p asses through grille) / sparger;
for respiration;

O/N12/22/Q2
2 (a) g enes / mutation / named common mutagen;
environment / habitat / named environmental factor; [2]
(b) e volution / speciation; [1]
(c)  different/changed environment;
mutation(s);
variations + advantageous  AW /  better  adapted;
survive;
reproduce / passed on;
cumulative effect / over many generations;
leading to change in phenotype / appearance / or e.g.; [Max 4]
(d) d ifference in genes/DNA;
difference in chromosomes;
ref to problems with fertilisation;
no sexual attraction / incompatible;
geographical separation; [Max 2]
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