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Task 1

1. Amy uses a microscope to look at some muscle cells. Amy draws a diagram of what she can see.

(@)

(b)

(©)

Label the diagram.

Choose the best words from this list.

cell membrane
cell wall
cytoplasm

nucleus

(3 marks)
Finish the table by writing in the name of the cell part next to the job it does.

job name of cell part

controls what the cell does and
contains genetic information
controls the movement of
substances in and out of the cell
the place where chemical
reactions take place; contains
enzymes to speed up these
reactions.

(3 marks)
These muscle cells come together to form muscle tissue.

This is part of the organisation in side your body which helps you to carry out life processes.

(i)  Finish the diagram to show the organisation inside living things. (2 mark)

lISSUEs . - . sysiems

(i)  Movement and sensitivity are both life processes. Write down two other life processes.

(2 marks)



2. (a) DNA is cut using a restriction enzyme before transferring a gene from one organism to another.
The table shows sequences of bases found at the cut ends of DNA. The cuts were made using

two different restriction enzymes.

Number| Sequence of bases

1 AATTC
G
2 GATCC
G

3 G
CTTAA

4 G
CCTAG

(i) Tick two boxes in the table below to show which of the base sequences could join
together.

Tick

DNA base sequences
box

1+2

1+3

3+4

(2 marks)

(i1) A piece of double stranded DNA was cut into the fragments shown.
Each end made by using a restriction enzyme is known as a sticky end.

| | L1 | | | | 1 0O

How many sticky ends are there on the DNA fragments above?

éeééeéée. ceéeceéeeceéeecéeecéecéecéeccéece (1 mark)



3 (a) Draw a line to link the name of the life process with its meaning. One is done for you.

Life

Meaning
Process
Reproduction Changing the position of a part or all the
body
Growth Responding to the environment
Movement Producing fertile offspring
Sensitivity Getting larger or more developed
(2 marks)
(b) The following are parts of an organism.
cell chromosome gene organ system tissue
Arrange them in decreasing order of size. The largest is done for you.
Largest system
v
Smallest (3 marks)

(c) (i) Label the cytoplasm, membrane and nucleus on this diagram of an animal cell.

(3 marks)
(ii)

eeeeeeeeeeeceeeceeeceeeeeeeeeeeeeeeeeccecce (1



Write a number (1 - 7) in each empty box to show the correct order.

Task 2

1. (a) The table shows stages in a gene transfer technique to enable bacteria to produce human
insulin. The stages are in the wrong order.

restriction enzyme

Description of stage Diagram Correct order
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_b D
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G
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— +

(b) Soya bean plants have been genetically modified so that they are resistant to weed killer.
(i) How can this help produce a better yield of beans?

é

[N

D

é
(i) S

o D D

(O

[N

éeeeéeé. eeceé
éeeeéeé. eeceé
éééeeéé. éeeé
éééeeéé. éeeé

[N

[N

[N

[N

[N

[N

uggest why this genetic modification

(N ([N ([N

(O

o D D
o D D
o D D
o D D
o D D
o D D
o D D
o D D
o D D

D~
D~
D~
D~
D~
D~
D~
D~
D~

o D D

(O

o D D

(O

(N ([N D~

(O

(N ([N D~

(O

(N ([N D~

(O

[N [N

D~ D~

(N ([N D~ o

(O

é

[N

D

o D D

(O

D D

D

o D D

(O

[N [N

(N ([N D~

(O

[N

(N ([N D~

(O

-
-
-
-

o D D
o D D
o D D
o D D

D~
D~
D~
D~

[N

o D D

(O

[N

[N

(N ([N D~

(O

D~ [N ([ON

D

(N ([N D~

(O

[N

[N

(N ([N D~

(O

[N

(N ([N D~

(N

[N

o D D

(N

[N

o D D

(N

[N

[N

(N ([N D~

(N

[N [N

s a potential threat to the environment?

(N ([N D~

(N
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2. Yeast is a single-celled fungus which is used to make a range of products in the food and drink
industries.
(@ (i) Give two products, other than beer and antibiotics, which are made using yeast.

A. ééééécéeééeéeéeéeée B. céeéeéeécécée
(i) Beer has a pH of 4. It contains ethanol and a very little dissolved oxygen.Suggest two
reasons why most microorganisms can not grow in beer.

M-

A. ééééeécéceécééeéeeéeéeéeéeéeéeécéceéec

B. ééécéécécécécécéceéeeeéeéeéeéeéecéecéece. . .

(b) Some yeast cells were grown in a glucose solution. The graph shows how the levels of yeast
cells, glucose and ethanol changed over fifteen hours.
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Describe what happened to the level of ethanol up to ten hours. Suggest an explanation for your
answer.
éeééeééecéécééecééecéecéeecéecéecéececeéeect.
éeééeééecéécééecééecéecéeecéecéecéeeceéeect.
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Task 3

1. Fungi are organisms which do not contain chlorophyll.
(&) The diagram shows part of the structure of a fungus growing on some bread.

Sporangium

Sporangiophore

/ } Bread
Rhizoids

(i) Give the name of the structures labelled X. ¢ ¢ é é é é é e € € é é .
(i)  When the fungus is feeding, the tips of the hyphae (labelled Y) release enzymes. Explain
why.
eéeéeéeéeéeéeéeéeéeéeéeéececeecée.
eéeéeéeéeéeéeéeéeéeéececéeéeéeée. .
(b) Penicillin is an important antibiotic. It is normally produced by the fungus Penicillium. The

diagram shows the main stages in the industrial production of penicillin using yeast instead of
Penicillium.

Sterile nutrient
Yeast cells :
solution

Small fermenter tank

Yeast cells multiply rapidly

Sterile
nutrients

y

Production fermenter tank

Maintained at constant
temperature to allow efficient
production of penicillin

Unwanted ¢ l l—> Penicillin

yeast cells

() Whatdo antibioticsdo?é é e ééeéeééeeééeééeeéecéeé
(i)  Why must the nutrients which are added to the fermenter tanks be sterile?

eeeceééeeeceeééecececeééeeceececeeééeeceeceéée.



(i) Why is it necessary to keep the production fermenter at a constant temperature?

""""""""""""""""""""

Eéééééeéééeeeceeeééeeeeeceeeeceeeeeeceee.
2. A science class sets up an experiment in a warm laboratory.

The pupils use sterile equipment and sterile conditions.

glass tube

.
N\

AVAVAVA

S ) ) )

lass tube
cotton wool g »

sterilised soup sterilised soup

flask A flask B flask C flask D

(@) What does sterile mean?

(2 mark)
(b) After a few days soup in flask A goes bad.

(i) Explain why this soup goes bad first

(2 marks)

(i)  Name one environmental condition which could slow down this
process of going bad.

(1 mark)



Task 4

1. The drawing shows a commercial yoghurt-manufacturing process.

Bulk
starter
saak Fruit
storage
Fresh milk tank
Milk storage
tank
Skimmed Tank for
milk solids mixing
yoghurt
l and fruit
& Mi
Steriliser xer
Fermentation
tank at 40°C Packaging

(@) (i) Suggest how the fresh milk is sterilised.
eéeéeéeéeceéeéeecéeéeéeéeéeéeéeceeé.
(i) Suggest why it is necessary to sterilise the fresh milk.

Eééeéeééeéeéeéeéeéecécécéeecéeeceeeeecée.

(b) The bulk starter tank contains a culture of bacteria. Describe the effect of these bacteria on the
milk.
cééeéeéeéeéeéeéeéececeeceeeeéeéetd

(c) Explain why the mixture in the fermentation tanks is kept at 40°C.
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(d) Inthe cooler, the yoghurt is cooled to 4°C. Suggest why this is done.
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2. The diagram shows some stages in making cheese.

starter culture of rennin
added to
liquid milk
A\ 4
curdled milk
- separation —
solid liquid
crird . ) whev
ripening
\4
cheese

(&) The bacteria in the starter culture ferment the sugar in the milk.
(i) Nametheacidproducedé é € ¢ é ¢ é e ééééeééeééeééeécécéeé.
Eééééeéeéeéecécécécécececeeeeeeéeéeéeceéecec.

The enzyme, rennin, was added to make the milk curdle more quickly. An investigation was carried
out to find the effect of pH on the activity of rennin. The results are shown in the table.
pH 2 3 4 5 6

time taken to

curdle milk 4 2 3 6 13

(minutes)




(b) Draw a graph of these results on the grid below.

15

time taken to
curdle milk 10
(minutes)

2 3 4 5 6
pH
(c) What was the best pH for the rennin to curdle the milk? é é é é € € é é .
(d) At pH 8 rennin does not make milk curdle. Suggest why rennin does not curdle milk at pH 8.
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Task 5

1. List A gives the names of five parts pf the breathing system.
List B gives information about each of these parts in a different order.

List A List B

alveolus protects the lungs

bronchus carries air through the neck
diaphragm where oxygen passes into the blood
ribcage divide into smaller branches

trache separates the lungs from the abdomen

Draw a straight line from each part in List A to the correct information in List B. One has been done

for you.

2. This question is about pulse rate during and after exercise. Hannah noted her pulse rate and then

cycled fast for five minutes, noting her pulse rate every minute. She stopped cycling, and noted her

pulse rate every minute for the next three minutes. The results are shown in the table.

pulse rate beats per
minute

70
77
86
94
100
105
102
97
91

time in minutes
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(@ (i) Plotthe points on the grid. (2 marks)

(i)  Finish the graph by drawing the line. (2 mark)



