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	[bookmark: _GoBack]Centre Number 
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	Candidate Number 
	

	Candidate forename 
	
	Candidate surname
	

	Class
	

	Teachers’ initials 
	



	Qu 
	Concept 
	Skill focus
	Total Mark
	Marks ach’d
	Traffic Light 
	*follow up task completed

	1
	Prokaryotes and Eukaryotes 
	QWC
	13
	
	
	

	2
	Meiosis and gamete structure
	Recall
Data Analysis
	11
	
	
	

	3
	Meiosis
	Recall
	8
	
	
	

	4
	Mitosis + root tip core practical
	Application
Calculation
	6
	
	
	

	5
	Mitosis + root tip core practical
	Data analysis
QWC
	14
	
	
	

	6
	Stem cells 
	Recall 
	9
	
	
	

	7
	Totipotency
	Graph
Recall
	12
	
	
	

	8
	Epigenetics (cancer)
	Recall
Graph
	11
	
	
	

	9
	Polgenic inheritance 
	Graph
Calculation
	9
	
	
	

	10
	Epigenetics 
	Graph
Calculations
	6
	
	
	







*If the exam question has been traffic lighted as amber or red then you still need to work on this concept or skill area. You must follow this up by completing a task from below. Add the letter of the follow up task completed in the last column of the grid on your front page. Add the evidence in this booklet. 


Potential review tasks include (increase in difficulty as you go down):


A) Make notes on the concept of the question using a variety of different resources such as the various A-level textbooks in the library (not just the core SNAB textbook).

B) Complete a worksheet on the skill or concept such as a worksheet from the Biozone booklet in the library. SNAB also has workbooks available to buy.

C) Complete a Biological skills support sheet on the concept or skill from pearsonactivelearn.com

D) Find another exam question on this concept or skill using the Biology exam question database on Moodle (password is Biology). Then google Edexcel SNAB Biology A past papers.

E) Summarise the rules for answering a similar style of question using the examiners reports for exam questions on this concept or skill. Use the exam question database on Moodle as above to help you find the exam questions on this concept or skill and then find the examiner’s report for it.

F) Make your own exam question and mark scheme on the concept or skill. Use current mark schemes to help you.
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(2) Explain the importance of meioss in the formation of human sperm and egg cells.
@

(b) Sperm celsrelease acrosin, an enzyme found in the acrosome. This enzyme is
involved in digesting the zona pellucida (jell layer) during fertlsation.

‘The diagrams below show a human sperm cell and 2 human egg.

Tl

() The table below describes four sites.
Place a cross Bin the box below the letter that correctly links the statement
10 one of the abels on the diagrams above.
@

Statement A8 clole Fla

| | site containing acrosin oo oloooao

| | Site where acrosin works oo oloooao
stecontaning e apodrumberof | o7 oy (oo oo
Site containing mitochondria o
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(@) Describe how the acrosin i eleased from the acrosome.

(0 An investigation was carried out to study the effect o acrosin actvity on
fertisation success. Sperm cells with different levels of acrosin activity were
mixed with human eggs in a glass container. The number of eggs fertised was
then counted and the percentage of eggs fertilised was calculated.

The results are shown i the table below.

Acrosin activity / arbitrary units | Percentage of eggs fertilised (%)
25 B
30 &

40 s

50 100 D
() A student stated that acrosin needs to be active for the eggs to be fertilsed

and that the higher the acrosin activiy, the greater the percentage of eggs
fertilsed.

Give one piece of evidenc ffom the table that supports some of his
statement.

(i) Using the dataiin the table, suggest why the student could not supportall of
his statement.

Total for Question 4 = 11 marks

"
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Figure 3 summarises the process of meiosis. The circes represent cells and the
structures within each cell represent chromosomes.

Figure 3

Describe and explain the appearance of one of the chromosomes in cel X.
[3 marks]

[Extra space]

Barcode
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- [2] Descrivs what has happened during dvison 1 n Figure 3.
[2marks]

Identity one event that occurred during divsion 2 but not during division 1.

1t mar

o B [2 marks]

Turn over for the next question
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Answer all questions in the spaces provided
1 A student investigated mitosis in the tissue from an onion root tip
I ‘The student prepared a temporary mount of the onion tissue on a glass slide. She

covered the tissue with a cover slip. She was then given the following instruction.
“Push down hard on the cover siip, but do not push the cover siip sideways.”

Explain why she was given this instruction
[2 marks]

Figure 1 shows one cell the student saw in the onion tissue.

Figure 1

0] ‘The student concluded that the cellin Figure 1 was in the anaphase stage of mitosis.
Was she comect? Give two reasons for your answer.
[2 marks]
1
2
Barcode
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3

O] . [3] The student counted the number of cells she observed in each stage of mitoss.
Ofthe 200 cells she counted, only six were in anaphase

One cell cycle of onion root tissue takes 16 hours. Calculate how many minutes these

cells spend in anaphase

Show your working
[2 marks]

minutes

Answer

Tum over for the next question
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9 Mitosisin plant tissue s a form of cel division that s affected by a number of factors.

(a) A student carried out an investigation into the effect of environmenta stress on
‘mitosi in one species of bean plant.

Sixty bean plants were divided into four groups of 15, labelled A, B, Cand D. All
the groups were grown in a complete mineral solution.

After 15 days, the bean plants from roups B, C and D were removed from this
‘mineralsolution for different lengths of time to stress them.

Cells from the root were then observed and the percentage of cells undergoing
‘mitosis was found for each group.

“The results are shown in the table.

Time outofmineral | Percentage of root
Group solution cells in mitosis
I min (0%)

o 8
50 6
100 6
150 a

) Analyse the data to explain why removing the plants from the mineral
Solution affects mitosis in the root cells.
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(i) The student concluded that the decrease in the percentage of cels in mitosis
was due 10 2 lack of mineral ions during the stress period

Give two reasons why this conclusion may not be valid

(i) For each group, the percentage of cels in the prophase stage of mitosis was
recorded.

‘The mean percentage of cells in prophase was calculated for groups B, C and D.

These results are given in the table.

Percentage of cells in the

Group prophase stage of mitosis

A &5
Mean of groups B, C and D )

Explain the effect of environmental stress on the root cells of these bean
plants.
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“(b) The student suggested the hypothesis that mitosis rate increases as light intensity
increases in bean plants.

Explain how this investigation could be modified to tes this hypothesis in a afe,
valid and reliable way.

(Total for Question 9 = 14 marks)
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2 Stem cells are considered to be a potentialtreatment for many conditions. However,
research on stem cells needs to be regulated.

“(a) Explain the meaning of the term stem cell
@

(b) State three potential sources of human stem cells.
@

() Suggest two reasons why there are regulating authorites for human embryo
research.
@

(i) Suggest why these regulating authoriies should include people involved in
human embryo research and people not involved in embryo research.
@

People involved in embryo research

People not involved in embryo research
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4 Recently,scientists have shown an interest in using plant tssue culture techniques to
produce large numbers of genetically identical cotton plants. Cotton plants provide

fibres used for clothing.
Plant tissue culture techniques depend on the totipotent properties of the cells used.

a) Describe how you could use a plant tissue culture technique to show totipotency

in cotton plant seediings.
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(b) Scientists used similar plant tisue culture techniques to investigate the effect of
the age of the seedings on totipotency.
Seedlings were divided into four groups, each consisting of 25 seedlings. One group
was grown for 7 days before the plant tissue culture technique was carried out.
The number of seedlings that showed tofipotency was recorded as a percentage.

This procedure was repeated for the other three groups of seedlings, which
were grown for 14,21 and 28 days respectively before the plant tissue culture
technique was carred out.

The results are shown n the table below.

Age of seediingsbefore plant | oo i oing

tissue culture technique carried
oot daye totipotency (%)
7 7

" s6
2 0
= 50

Describe the effect of age on the percentage of seediings showing
totipotency.
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(i) The scientiss were concerned about the reliabiliy of the data.

Suggest how the data could have been made more relable.

(0 As cotton plants grow, they release a substance called phenol

In another investigation, the scientists measured the concentration of phenol
released by seedings.

The results are shown in the graph below.

o 5 10 1 2 B 0
Time / days

Using the information in the table in part () and the graph, give evidence to.
support the hypothesis that phenol reduces totipotency.
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(@) Using the information n the table in part (b) and the graph, give evidence
that does not support the hypothesis that phenol reduces totipotency.

d) Human stem cellresearch involves the use of both totipotent and pluripotent
stem cells.
Describe the differences between a totipotent stem cell and a pluripotent stem
cell

n
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8 Various interal and external factors can affect the phenotype of humans.
(@) Explain whatis meant by the term phenotype. v
@
M N o [
numb
20
20
7,18,19
20
(6) A survey was carred ot to investigate the factors affecting the isk of developing 2
lung cancer. In thissurvey, people were asked how many packs of cigarties they 20

smoked per year. They were also asked whether a close relative (a brother, sister
or parent) had developed some form of cancer.

The results of the survey are shown in the graph below.
Avisk of developing lung cancer of 0 arbitrary units means that there is no.

Increased sk
I3
1
2
3
2210 No cancerin close
25 relaives
£E 8 [=Cancerinat least
£2 one close relative
g5 ¢
3.
EE I
o im

11020 | 211040 | 411060 | 61+ !

Number of packs of cigarette smoked / year

— [
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2

Describe the effect of smoking on the increased rsk of developing lung.
cancer, for the people who had close relatives who developed cancer.

() Use evidence from the graph to support the suggestion that genefic factors
may influence the isk of developing lung cancer.

0
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() Give one piece of evidence from the graph which suggests that genetic
factors may not influence the rsk of developing lung cancer.
m

(v Give one piece of evidence from the graph which suggests that external
factors may influence the sk of developing lung cancer.
m

(Total for Question 8 = 11 marks)
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1 The phenotype ofan individual i dependent on a vaiety offactors. T
20
(3) () Completethe following sentence by wring the most appropriate word or
| words on the dotted ines. 2
? 17,1819
In polygenic nheritance, the phenotypes are affected by forms of genes called B
found at many . on chromesomes. 20
(@) The oraph below shows some cata on the numbersofstudents o diferent 2
heights.

Heights an examleof polygenic inheritance.

.

3
Numbersof

students 30.

>

».

162 164 166 168 170 1721174 176 178 120 182 184 186

Height/em
Stateth heightstha represnts the median and the mode for this roup of
students.

Medianheight ——____________em

D ——

I 1
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(6) () Complete the following shor passage by writng the mast appropriate word
orwords on the dotted nes.

Arima fur colour s n example of a shenotype. The phenotype of
an anima can bethe result ofan ineraction between the

andthe.

() The enzyme tyrosinase is nvolved i producing dark coloured fu in cats.
Tyrosinase i actie at the cat's body temperatur.

Some cats have adefective form o tyrosinase. The defective tyrosinase
isinactiv at normal body temperature, but becomes active inthe cooler
extremities of cats ving ina cold environment.

The diagrams below show four catswith diferet fur colour distrbutions.

Shaded areas represent dark coloured fu and non-shaded srea represent
fight coloured fur.

e o

el X

Place a cross Binthe most appropriate box to selct the diagram which
represents:

o
2 cat with normal yrosinase. Oa Os Oc Oo

2 cat with defectvetyrosinase, inahotcounry A D8 Oc Do

acatina cold country with defectivetyrosinase. 1A 08 O C Db

(Totalfor Question 1 = 9 marks)
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6 Pre-school aged children respond to stress by producing the hormone cortisol

Astudy found that levels of cortisol were aised for children attending day care,
‘compared with those remaining at home with their mother.

‘The graph below shows the results of this study.

Cortisol level /arbitrary

7am 8 9 101 12im2 3 4 5
Time of day

‘The percentage change in cortisollevels from 10am to 4pm for children who stayed
at home with their mother was 13%.

(a) Calculate the percentage change in cortisol levels for the children in day care over
the same time period.

Give your answer as a whole number.
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(b) s thought that thi difference may cause epigenetic changes.

Explain how these changes might affect the functioning of the genome.

(Total for Question 6 = 6 marks)
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6 Woese was thescintist wh proposed a classfication of organisms o thee.
‘Gomainscaled the Archaca, Bacteria and Eukaryota Eucarya).

(2 The table below shows some of the characterstic of the thee domains.

-
—
) T -
p— | | v
F—
2 - . | .
e
e va—, —
e | = . | -
e . | -

) Using the information n the tabl,suggest which of A, B and C represents the
Eularyota domain. Give a reason for your answer.
@

Domain

) Many sientss believ tha the Eukaryota domain i mere closey related to
the Archaea domain than to the Bactera domain.

Using the information n the tabl,suggest which of A, B and C represents the
Archaea domain. Give areason fr your answer.
@
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Both the rough endoplasmic reticulum and the Golgi apparatus are made up of
membrane.bound sacs.

0 Describe how you would recogrise the Golgiapparatus a seen using an
electron microscope.
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() Explin th roesof ough endoplasmic retculum and the Golgi apparatus in
acell

(Tota for Question 6 = 13 marks)
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