Q1.

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)

	 


	 
	 
	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)

	 


	 
	 
	fertilisation.

	 


	(d)
	Gametes are produced by
	meiosis.

	 


	 
	 
	mitosis.


(1)

(Total 5 marks)

Q2.

The diagram shows three types of cells in a life history of a simple animal.
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(a)     How do the chromosomes of the body cells compare with the chromosomes in the fertilised egg from which they came?

___________________________________________________________________

___________________________________________________________________

(1)

(b)     Describe what happens to chromosomes in the nucleus of a body cell when it forms reproductive cells.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(4)

(Total 5 marks)

Q3.

The diagram shows two patterns of cell division. Cell division type A is used in gamete formation. Cell division type B is used in normal growth.
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(a)     Name the two types of cell division, A and B, shown in the diagram.

Type A ____________________________________________________________

Type B ____________________________________________________________

(2)

(b)     Name the process in which an egg and sperm join together.

______________________________________________________________

(1)

(c)     Cell 1 contains 46 chromosomes. How many chromosomes will there be in:

(i)      cell 10; _______________________________________________________

(1)

(ii)     cell 14? ___________________________________________________

(1)

(Total 5 marks)

 

Q4.

The table shows the number of chromosomes found in each body cell of some different organisms.

 

	Animals
	Plants

	Species
	Number of chromosomes in each body cell
	Species
	Number of chromosomes in each body cell

	Fruit fly
	8
	Tomato
	24

	Goat
	60
	Potato
	44

	Human
	46
	Rice
	24


(a)     Nearly every organism on earth has an even number of chromosomes in its body cells.

Suggest why.

___________________________________________________________________

___________________________________________________________________

(1)

(b)     Chromosomes contain DNA molecules.

Describe the function of DNA.

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

(2)

(c)     Gametes are made in the testes by meiosis.

(i)     Look at the diagrams.
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Which diagram, A, B, C or D, represents how cell division by meiosis produces

 

	gametes in the testes?
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(1)

(ii)     How many chromosomes will each goat gamete contain?

______________________________________________________________

(1)

(d)     Body cells divide by mitosis.

(i)     Why is the ability of body cells to divide important?

______________________________________________________________

______________________________________________________________

(1)

(ii)     When a body cell of a potato plant divides, how many chromosomes will each of the new cells contain?

______________________________________________________________

(1)

(Total 7 marks)

Q5.

The genetic diagram shows how the chromosomes divide and combine in human reproduction.
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(a)     Draw circles around the symbols for the two male gametes.

(2)

(b)     State the chance of a child being a girl.

___________________________________________________________________

(1)

(c)     (i)      How many pairs of chromosomes are there in a human body cell?

______________________________________________________________

(1)

(ii)     How many chromosomes are there in a human egg cell?

______________________________________________________________

(1)

(d)     Chromosomes contain genes. From what substance are genes made?

___________________________________________________________________

(1)

(e)     In the process of mitosis, how do the number of chromosomes in the daughter cells compare to that in the original cell?

___________________________________________________________________

(1)

(Total 7 marks)

Q6.

Two heterozygous parents, with alleles Rr, produce offspring.

(i)      Draw a genetic diagram to show all the possible arrangements of alleles in their offspring.

 

 

 

 

(2)

(ii)      One of the offspring is dominant homozygous. What is the chance of this occurring?

___________________________________________________________________

(1)

(Total 3 marks)

Q7.

Cats normally have four toes on each back paw.

The picture shows the back paw of a cat with an inherited condition called polydactyly.
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By Onyxrain (Own work) [Public domain], via Wikimedia Commons

The family tree shows the inheritance of polydactyly in three generations of cats.
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(a)     What combination of alleles did the original parents, A and B, have?

Explain how you work out your answer.

You may use a genetic diagram in your answer.

Use the symbol H to represent the dominant allele.

Use the symbol h to represent the recessive allele.

        

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

A = ______________________________ B = ______________________________

(4)

(b)     (i)      Give two possible combinations of alleles for cat D.

1. _____________________________ 2. _____________________________

(1)

(ii)     You cannot be sure which one of these two is the correct combination of alleles for cat D.

Why?

______________________________________________________________

______________________________________________________________

______________________________________________________________

(1)

(Total 6 marks)

Mark schemes

Q1.

(a)    DNA

1

(b)     X and Y

1

(c)     (i)      46 chromosomes

1

(ii)     half the number

1

(d)     meiosis

1

[5]

Q2.

(a)     idea

          identical (do not allow simply “the same number”)

for 1 mark

1

(b)     idea

          chromosomes double/duplicate/copies made

for 1 mark

          separate into 2 sets/divide*

gains 1 mark

          but
separate into 4 sets/divide twice*

gains 2 marks

          number halved compared to bodycell
or
single set (only) 16
accept in terms of cells but only if chromosomes referred to in 
first and/or last items)

for 1 mark

4

[5]

Q3.

(a)     A = meiosis

accept ‘mieosis’

do not accept ‘miosis’

1

          B = mitosis

do not accept ‘meitosis’ etc

1

(b)     fertilisation allow conception

1

(c)     (i)      23

1

(ii)     46

1

[5]

Q4.

(a)     any one from

•        chromosomes in pairs

•        inherited one of each pair from each parent

•        one of each pair in egg and one of each pair in sperm

•        so sex cells / gametes can have half the number

allow need to pair during cell division / meiosis

1

(b)     any two from:

•        code

•        combination / sequence of amino acids

•        forming specific / particular proteins / examples

If no other mark gained allow reference to controlling characteristics / appearance for 1 mark

2

(c)     (i)      C

1

(ii)     30

1

(d)     (i)      for growth / repair / replacement / asexual reproduction

do not accept incorrect qualification, eg growth of cells or repair of cells

they equals cells therefore do not accept they grow etc

1

(ii)     44 or 22 pairs

1

[7]

Q5.

(a)     circles round right hand X and Y gametes

put two ticks or crosses by the circles

2

(b)     50:50 or 1:1 or 50% or 0.5 or ½ equal or evens

credit even

do not accept 2:1 or 50 / 50

1

(c)     (i)      23

1

(ii)     23

credit the same as the one above to be marked consequential

1

(d)     DNA

do not accept nucleic acid

1

(e)     same

1

[7]

Q6.

(i)      
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a cross over diagram is also acceptable 1 mark for the
separation of alleles to form the two axes (gametes)

1 mark for the four combinations

2

(ii)      25 or 1 in 4 or 1:3

accept ¼ do not credit 1 to 4

1

[3]

Q7.

(a)     A = Hh    B = Hh

may not be in answer space

accept heterozygous or description

1

(allele for) polydactyly is dominant or polydactyly is H, 

for marking points 1, 2 and 3 accept evidence in clearly labelled / annotated genetic diagram

1

cats with polydactyly have H

accept if polydactyly was recessive all offspring would have polydactyly

1

E or (some) offspring of A and B, does not have polydactyly,
so A and B must both have h

1

(b)     (i)      HH and Hh or
homozygous dominant and heterozygous

both required, in either order

allow description

1

(ii)     any one from:

accept annotated genetic diagram to explain answer

•        polydactyly is dominant

•        parents are both Hh

•        if D is Hh all offspring could inherit H

1

[6]

