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Inheritance 7



(a)     Complete the sentences about evolution.

Draw a ring around the correct answer to complete each sentence.
 

    artificial  

(i) Darwin suggested the theory of evolution by natural selection.

    asexual  

(1)

1.

(ii)     Darwin’s theory of evolution says that all species of living things have
 

  artificial  

evolved from complex life forms.

  simple  

(1)

    three billion

(iii) Most scientists believe that life first developed about three million

    three thousand

years ago.

(1)

(b)     Darwin’s theory of evolution was only slowly accepted by other people.

Give two reasons why.

1 _________________________________________________________________

___________________________________________________________________

2 _________________________________________________________________

___________________________________________________________________

(2)
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(c)     Diagram 1 shows one model of the relationship between some animals.

Diagram 1

 

(i)       Complete the sentence.

The model shown in Diagram 1 is an evolutionary _____________________ .

(1)

(ii)     Which two of the animals in Diagram 1 are most closely related?

_____________________________ and _____________________________

(1)

(iii)    Diagram 2 shows a more recent model of the relationship between the animals.

Diagram 2

 

Suggest one reason why scientists have changed the model of the relationships
between the animals shown in the diagram.

Draw a ring around the correct answer.
 

more powerful
computers

new evidence
from fossils

new species
discovered

(1)

(Total 8 marks)
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Peas grow in pods on pea plants.

 

2.

A gardener grew four varieties of pea plants, A , B , C and D , in his garden.
The gardener counted the number of peas in each pod growing on each plant.

The table shows his results.
 

Variety
Range of number of

peas in each pod
Mean number of peas

in each pod

A 2–6 4

B 3–7 5

C 3–8 6

D 6–8 7

(a)     Give one environmental factor and one other factor that might affect the number of peas in
a pod.

Environmental factor __________________________________________________

Other factor _________________________________________________________

(2)

(b)     The gardener thinks that he will get the largest mass of peas from his garden if he grows
variety D.

Why is the gardener not correct?

Suggest one reason.

___________________________________________________________________

___________________________________________________________________

(1)
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(c)     It is important that carbon is cycled through living things.

After he has picked the peas, the gardener puts the dead pea plants onto a compost heap.

Over the next few months, the carbon in the carbon compounds from the pea plants is
returned to the air.

Describe how.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(4)

(Total 7 marks)

Darwin suggested the theory of natural selection.

(a)     Explain how natural selection occurs.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(3)

3.
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(b)     Latitude is a measure of distance from the Earth’s equator.

Scientists investigated the effect of latitude on:

•        the time taken for new species to evolve

•        the number of living species.

The table shows the scientists’ results.
 

Latitude in degrees
North of equator

Time taken for new
species to evolve in

millions of years

Relative number of
living species

0 (at the equator) 3–4 100

25 2 80

50 1 30

75 (in the Arctic) 0.5 20

As latitude increases environmental conditions become more severe.

(i)      Describe the patterns shown by the data.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(2)

(ii)     Suggest explanations for the patterns you have described in part (b)(i).

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(2)

(Total 7 marks)
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When humans reproduce, chromosomes and genes are passed on to the next generation.

In each of the following questions, draw a ring around the correct answer to complete the
sentence.

 

      cellulose.

  (a) A gene is a small section of DNA.

      protein.

(1)

4.

 

      X  and  X.

  (b) The sex chromosomes in the human male are X  and  Y.

      Y  and  Y.

(1)
 

      23 chromosomes.

  (c)     (i) Most human body cells contain 46 chromosomes.

      92 chromosomes.

(1)

(ii)     The number of chromosomes in a human gamete (sex cell)
 

    the same number as  

  is half the number in body cells.

    twice the number  

(1)
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      fertilisation.

  (d) Gametes are produced by meiosis.

      mitosis.

(1)

(Total 5 marks)

The photograph shows a fossil footprint. The fossil was found in a rock at the bottom of a shallow
river.

Scientists believe this is the footprint of a dinosaur. The dinosaur was alive 110 million years ago.

 

© Pearl Jackson/iStock

(a)     (i)      Suggest how the fossil shown in the photograph was formed.

______________________________________________________________

______________________________________________________________

(1)

5.

(ii)     Fossils may also be formed by other methods.

Describe one other method of forming a fossil.

______________________________________________________________

______________________________________________________________

(1)
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(b)     Dinosaurs are now extinct.

Give two factors that can cause extinction.

1. _________________________________________________________________

___________________________________________________________________

2. _________________________________________________________________

___________________________________________________________________

(2)

(c)     How can fossils give evidence for evolution?

___________________________________________________________________

___________________________________________________________________

(1)

(d)     Scientists are uncertain about how life began on Earth.

Why?

___________________________________________________________________

___________________________________________________________________

(1)

(Total 6 marks)

In each question, draw a ring around the correct answer to complete the sentence.

(a)     Our understanding of how genes are inherited is mostly because of
 

    Darwin.

  the work of Lamarck.

    Mendel.

(1)

6.
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(b)     A scientist investigated inheritance in pea plants.

The scientist crossed tall pea plants with short pea plants. Diagram 1 shows the results.

Diagram 1

 

Some tall offspring     Some short offspring

In the rest of this question, the following symbols are used to represent alleles.

T = allele for tall
 t = allele for short
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(i)      The 1st cross in Diagram 1 produced 120 offspring. All of these offspring were tall.
 

    TT.

  This shows that plant 1 contained the alleles Tt.

    tt.

(1)

      a dominant allele.

  (ii) Plant 3 is tall because of the environment.

      a recessive allele.

(1)

(c)     Diagram 2 gives more information about the cross between plant 3 and plant 4.

Diagram 2

 

This cross produced some tall offspring and some short offspring.
 

    1:1.

  The ratio of tall to short offspring in Diagram 2 is 2:1.

    3:1.

(1)
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(d)     Two short plants were crossed. This cross produced 100 offspring.
 

    100 short plants.

  The expected offspring would be 50 tall plants and 50 short plants.

    75 tall plants and 25 short plants.

(1)

(Total 5 marks)

The drawings show two different species of butterfly.

 

                       Amauris                                                     Hypolimnas

•        Both species can be eaten by most birds.

•         Amauris has an unpleasant taste which birds do not like, so birds have learned
not to prey on it.

•         Hypolimnas does not have an unpleasant taste but most birds do not prey on it.

(a)     Suggest why most birds do not prey on Hypolimnas.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(2)

7.
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(b)     Suggest an explanation, in terms of natural selection, for the markings on the wings of
Hypolimnas.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(3)

(Total 5 marks)

Scientists have produced many different types of GM (genetically modified) food crops.

(a)     Use words from the box to complete the sentence about genetic engineering.
 

  clones chromosomes embryos genes

GM crops are produced by cutting ______________________ out of the

______________________ of one plant and inserting them into the cells of a crop

plant.

(2)

8.

(b)     Read the information about GM food crops.

•        Herbicide-resistant GM crops produce higher yields.

•        Scientists are uncertain about how eating GM food affects our health.

•        Insect-resistant GM crops reduce the total use of pesticides.

•        GM crops might breed naturally with wild plants.

•        Seeds for a GM crop can only be bought from one manufacturer.

•        The numbers of bees will fall in areas where GM crops are grown.

Use this information to answer these questions.
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(i)      Give two reasons why some farmers are in favour of growing GM crops.

1. ____________________________________________________________

______________________________________________________________

2. ____________________________________________________________

______________________________________________________________

(2)

(ii)     Give two reasons why many people are against the growing of GM crops.

1. ____________________________________________________________

______________________________________________________________

2. ____________________________________________________________

______________________________________________________________

(2)

(Total 6 marks)

CADASIL is an inherited disorder caused by a dominant allele.

CADASIL leads to weakening of blood vessels in the brain.

The diagram shows the inheritance of CADASIL in one family.

 

(a)     CADASIL is caused by a dominant allele.

(i)      What is a dominant allele?

______________________________________________________________

______________________________________________________________

(1)

9.
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(ii)     What is the evidence in the diagram that CADASIL is caused by a dominant allele?

______________________________________________________________

______________________________________________________________

(1)

(iii)    Person 7 has CADASIL.

Is person 7 homozygous or heterozygous for the CADASIL allele?

Give evidence for your answer from the diagram.

______________________________________________________________

______________________________________________________________

(1)

(b)     Persons 7 and 8 are planning to have another baby.
Use a genetic diagram to find the probability that the new baby will develop into a person
with CADASIL.

Use the following symbols to represent alleles.

D = allele for CADASIL
d = allele for not having CADASIL

 

 

 

 

 

Probability = ____________________________________

(4)

(c)     Scientists are trying to develop a treatment for CADASIL using stem cells.

Specially treated stem cells would be injected into the damaged part of the brain.

(i)      Why do the scientists use stem cells?

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(2)

Page 15 of 32headstartscience.co.ukheadstartscience.co.uk



(ii)     Embryonic stem cells can be obtained by removing a few cells from a human embryo.
In 2006, scientists in Japan discovered how to change adult skin cells into stem cells.
Suggest one advantage of using stem cells from adult skin cells.

______________________________________________________________

______________________________________________________________

(1)

(Total 10 marks)

Infections by antibiotic resistant bacteria cause many deaths.

The bar chart below shows information about the number of deaths per year in England from
Methicillin-resistant Staphylococcus aureus (MRSA) and from Clostridium difficile (C.difficile)
over 4 years.

                       Year

10.

(a)     (i)      Describe the trend for deaths caused by C. difficile.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(2)
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(ii)     Suggest a reason for the trend you have described in part (a)(i).

Explain your answer.

______________________________________________________________

______________________________________________________________

______________________________________________________________

______________________________________________________________

(2)

(iii)    Calculate the percentage change in deaths caused by MRSA from 2009 to 2010.

______________________________________________________________

______________________________________________________________

______________________________________________________________

Percentage change in deaths caused by MRSA = _______________ %

(2)

(iv)     Numbers have not yet been published for 2011.

When the numbers are published, scientists do not expect to see such a large
percentage change from 2010 to 2011 as the one you have calculated for 2009 to
2010.

Suggest one reason why.

______________________________________________________________

______________________________________________________________

(1)

(b)     Before 2007 there was a rapid increase in the number of deaths caused by MRSA.

Describe how the overuse of the antibiotic methicillin led to this increase.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(3)

(Total 10 marks)
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Eye colour is controlled by genes.

The dominant allele of the gene (b) produces brown eyes. The recessive allele (b) produces blue
eyes.

A homozygous blue-eyed woman married a homozygous brown-eyed man.

All of their three children had brown eyes.

11.

(a)     (i)      Complete the genetic diagram.

 

(2)

(ii)     Give the reason why all of the children had brown eyes.

______________________________________________________________

______________________________________________________________

(1)
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(b)     The couple’s brown-eyed son and his brown-eyed partner had five children. Two of the
children had blue eyes and three of the children had brown eyes.

Use a genetic diagram to show how two of their children came to have blue eyes.

 

 

 

 

 

 

 

 

 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(3)

(Total 6 marks)

(a)     (i)      Mitosis and meiosis are types of cell division.

For each feature in the table, tick ( ) one box to show if the feature occurs:

•         only in mitosis

•         only in meiosis.
 

Feature
Only in
mitosis

( )

Only in
mitosis

( )

Produces new cells during growth and repair    

Produces gametes (sex cells)    

Produces genetically identical cells    

(2)

12.
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(ii)     Name the organ that produces gametes (sex cells) in:

a man ______________________

a woman ____________________

(2)

(b)     X and Y chromosomes are the sex chromosomes. They determine a person’s sex.

What sex chromosomes will be found in the body cells of:

(i)      a man ______________________

(1)

(ii)     a woman? ____________________

(1)

(c)     A man and a woman decide to have a child.

What is the chance that the child will be a boy? ________________________

(1)

(Total 7 marks)

Page 20 of 32headstartscience.co.ukheadstartscience.co.uk



Polydactyly is an inherited condition. Polydactyly is controlled by a dominant allele.

The photograph shows the foot of a baby with polydactyly.

 

CNRI/Science photo library

A man and his wife have three children. The man has polydactyly.

The diagram shows the inheritance of polydactyly in this family.
The diagram also shows the number of toes each person has on each foot.

 

In the rest of this question, the following symbols are used to represent alleles.

D = allele for polydactyly (6 toes on each foot)
d = allele for 5 toes on each foot

13.

(a)     (i)      How many alleles for the number of toes will there be in one sperm cell?   

(1)

(ii)     Complete the sentence.

A sperm cell joins with an egg cell in a process called ___________________

(1)
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(b)     (i)      What combination of alleles does the man have?

Tick ( ) one box.
 

DD

Dd

dd

(1)

(ii)     What combination of alleles does the man’s wife have?

Tick ( ) one box.
 

DD

Dd

dd

(1)

(c)     Draw a ring around the correct answer to complete each sentence.

(i)      The man and his wife plan to have a fourth child.
 

  1 in 2.

The probability that this child will have 6 toes on each foot is 1 in 3.

  1 in 4.

(1)
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(ii)     When Child 2 grows up, he marries a woman with 5 toes on each foot.
 

  0.

The probability that their first child will have 6 toes on each foot is 1 in 2.

  1 in 4.

(1)

(Total 6 marks)
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Mark schemes

(a)     (i)      natural
11.

(ii)     simple
1

(iii)    three billion
1

(b)     any two from:

•        reference to religion

•        insufficient evidence / couldn’t prove it / no proof

ignore no evidence

•        mechanism of inheritance / variation not known

allow genes / DNA not known about

•        reference to other theories

•        reference to Darwin’s status
2

(c)     (i)      tree
1

(ii)     hippopotamus and pig

both required, either order

allow hippo
1

(iii)    new evidence from fossils
1

[8]

(a)     any correct named physical environmental condition, e.g. light / water / rain /
temperature / minerals / nutrients / space (between plants)

ignore carbon dioxide / climate / weather / sun / pollution
1

2.

genes / inheritance

ignore ‘variety’

OR

any correct named biotic factor e.g. predation / disease
1

(b)     mass of crop also depends on number of pods (per plant) / size / mass of each pea

ignore number of plants
1
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(c)      microorganisms / bacteria / fungi / decomposers / detritus feeders / named
1

decompose / rot / break down / decay / digest

ignore feed / eat
1

(these organisms) respire

do not allow respiration by pea (plants)
1

(decay / respiration / microorganisms etc) releases carbon dioxide

do not allow combustion / fossilisation
1

[7]

(a)    variation (between organisms within species)

allow described example

allow mutation – but not if caused by change in conditions
1

3.

those most suited / fittest survive
1

genes / alleles passed on (to offspring / next generation)

allow mutation passed on
1

(b)    (i)      any two from:

allow converse

•        increase in latitude reduces number of (living) species

ignore references to severity of conditions

•        increase in latitude reduces time for evolution (of new species)

•        the less the time to evolve the fewer the number of (living) species
2

(ii)     any two from:

do not accept intention or need to evolve

•        (increase in latitude reduces number of (living) species because) less
food / habitats / more competition at high latitude

allow only extremophiles / well-adapted species can survive

•        (increase in latitude reduces time for evolution (of new species) because)
severe conditions act more quickly / to a greater extent on the weakest

•        (the less the time to evolve the fewer the number of (living) species
because) species that evolve slowly don’t survive

2

[7]
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(a)    DNA
14.

(b)     X and Y
1

(c)     (i)      46 chromosomes
1

(ii)     half the number
1

(d)     meiosis
1

[5]

(a)     (i)      animal walking on soft material or suitably named material

or

further detail – eg dries out / buried / hardens / turns to rock

do not allow general descriptions of how fossils are formed or
reference to bones not decaying

1

5.

(ii)     any one from:

•        (from) bones / shells / hard parts or from parts that do not decay / rot or
are preserved

ignore imprint / impression

•        animal trapped in resin / amber / ice / peat

allow frozen

•        infiltration with minerals / named
1

(b)     any two from:

examples of physical factors such as flooding, volcanic activity (allow volcanoes)
asteroid collision, drought, ice age / temperature change

accept 2 physical factors or 2 biological factors or one of each for
full marks

ignore pollution

examples of biological factors such as predators (allow hunters), disease / named
pathogen, competition lack of food / mates, cyclical nature of speciation / isolation /
lack of habitat or habitat change

If no other answers given allow natural disaster / climate change /
weather change / catastrophic event / environmental change for 1
mark

2
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(c)     older fossils simpler

to gain the mark there must be implication of change

or

change (with time)

ignore evolve
ignore extinction

1

(d)     insufficient / no evidence / no remains or fossils survive

ignore no people were there

allow no proof
1

[6]

(a)    Mendel
16.

(b)     (i)      TT
1

(ii)     a dominant allele
1

(c)     1 : 1
1

(d)     100 short plants
1

[5]

(a)    wing pattern similar to Amauris

allow looks similar to Amauris
1

7.

birds assume it will have an unpleasant taste
1

(b)     mutation / variation produced wing pattern similar to Amauris

do not accept breeds with Amauris

do not accept idea of intentional adaptation
1

these butterflies not eaten (by birds)
1

these butterflies breed or their genes are passed to the next generation
1

[5]

(a)    genes
18.
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chromosomes
1

(b)    (i)      higher yield
1

less use of pesticides
1

(ii)     any two from:

•        uncertain about effects on health

•        fewer bees

•        might breed with wild plant

•        seeds only from one manufacturer
2

[6]

(a)     (i)      allele expressed even when other allele present or expressed if just one copy of
allele is present or expressed if heterozygous

if present other allele not expressed
1

9.

(ii)     2 affected parents have unaffected child or 1 and 2 → 5 / 6

or if recessive all of 1 and 2’s children would have CADASIL
1

(iii)    heterozygous – has unaffected children or because if homozygous all children
would have CADASIL

1

(b)     genetic diagram including:

accept alternative symbols, if defined
1

correct gametes:

D and d
and d (and d)

ignore 7 / 8 or male / female
1
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derivation of offspring genotypes:

Dd Dd dd dd

allow just Dd dd if ½-diagram
allow ecf if correct for student’s gametes

1

identification of Dd as CADASIL
or dd as unaffected

allow ecf if correct for student’s gametes
1

correct probability: 0.5 / ½ / 1 in 2 / 50% / 1 : 1
1

(c)     (i)      stem cells can differentiate or are undifferentiated / unspecialised
1

can form blood vessel cells / brain cells

or

stem cells can divide
1

(ii)     ethical argument - eg no risk of damage to embryo or adult can give consent for
removal of cells or adult can re-grow skin

more ethical qualified

ignore religion unqualified

or
if from a relative then less chance of rejection or if from self then no chance of
rejection
or
skin cells more accessible

1

[10]

(a)     (i)      decrease
1

rate of decrease slows
1

10.
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(ii)     any one from:
•         more use of disinfectant

allow any reasonable increase in hygiene or sterilisation
precautions

•         more use of hand washing
•         more careful / more often cleaning of patient facilities
•        raised awareness / education about hygiene

1

Explanation:
stops / reduces the bacteria being transferred / spreading

1

(iii)    800 – 500 / 800 × 100 =
1

37.5 (%)

correct answer with or without working gains 2 marks
1

(iv)    any one from:

•        numbers quite low now so hard to reduce further
•        was a big campaign / much publicity (in 2009) so more people already doing it
•        hygiene / cleaning now good so hard to improve
•        hospitals short of money so less staff to clean

1

(b)     mutation occurred giving resistance (to methicillin)

do not accept overuse caused mutation
1

resistant bacteria not able to be treated / not killed
1

these bacteria multiplied / reproduced / spread quickly
1

[10]

(a)     (i)      correct parental genotypes (man BB and woman bb)
1

all offspring Bb

 

ignore ‘brown’ or ‘brown eyes’ on diagram
1

11.
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(ii)     they have one B / dominant allele / heterozygous

or

B / brown allele / dominant allele is expressed even if only on one chromosome
1

(b)     correct parental genotypes (both Bb)

can be shown in a diagram

can be shown as gametes
1

correct derivation of offspring genotypes from gametes

allow correct derivation from wrong gametes
1

bb identified as blue-eyed
1

[6]

(a)     (i)

Feature Mitosis
only

Meiosis
only

Produces new cells during growth and repair  

Produces gametes (sex cells)  

Produces genetically identical cells  

All 3 correct = 2 marks

2 correct = 1 mark

0 or 1 correct = 0 marks
2

12.

(ii)     (a man) testis / testes

accept testicle(s)
1

(a woman) ovary / ovaries

do not accept ‘ova’ / ovule
1

(b)    (i)      XY / YX
or
X and Y

1
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(ii)     XX
or
X and X or 2 X’s

accept X
1

(c)     ½ / 0.5 / 50% / 1:1 / 1 in 2

do not accept 1:2 / 50/50

allow 50:50

allow 2 in 4
1

[7]

(a)     (i)      1
113.

fertilisation / fusion

allow sexual reproduction

allow fertilise / fuse

ignore joining
1

(b)     (i)      Dd
1

(ii)      dd
1

(c)     (i)      1 in 2
1

(ii)     0
1

[6]
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