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1 . Which carbohydrate is a component of cell
wal ls?

A Glycogen

B Starch

C Celiulose

D Glucose

2. Enzymes act as catalysts because they

A are composed of protein

B act on al l  substrates

C raise energy input

D lower energy input.

3. The active site of an

complementary to

enzsttrre

A one type of substrate molecule

B al l  types of substrate molecules

C one type of product molecule

D al l  types of product molecules.

4. Four thin sections of onion t issue were

immersed in 5% sugar solut ion. The sections

were left  for 15 minutes then viewed under the

microscope. The table shows the percentage

of cel ls plasmolysed in each section.

Section Cells plasmolysed (%)

I 22

2 22

a 27

+ 29

The average percentage of cel ls plasmolysed

A 2 2

B 2 5

c 2 7

D 100 .

is
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SECTION A

All questions in this Section should be attempted.

J . The breakdown of ATP in cel ls

A releases energy and produces ADP only

B releases energy and produces ADP + Pt

C requires energy and produces ADP only

D requires energy and produces ADP + Pi.

How many more ATP molecules are produced per

glucose molecule by aerobic respirat ion than by

anaerobic respirat ion?

A 2

B 1,9

c 3 6

D 3 8

Which of the fol lowing condit ions in a greenhouse

would produce earl ier crops?

A Glass shading

B Cool air condit ioners

C Additional ox.vgen

D Addit ional carbon dioxide

The diagram below shows a virus attached to a
blood cell. The blood cell has responded by
producing specific protein molecules labelled X.

(Diagram not drawn to scale.)

6.

l .

8.

virus

The molecules labelled X are

A antibodies

B antigens

C lymphocytes

D macrophages.

$x,/&
X

X

blood
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The table belorv refers to information about a
breakfast cereal.

Ingredients Mass per serting

Protein 6 g

Carbohvdrate 6)  c '
" - b

Fat J r r' b

Vi tamins 1 ' r l  mg

I ron 2 ' 1 n g

One serving w-i l l  provide 2001, of a chi ld's dai lv
requirement for iron.

Horv man-v mg of iron are required daily b1. a
ch i ld?

A  0 . 1 2

B 0 .48

c 1 2

D 4 8

10. The diagram belou' shows the movement of
food along the oesophagus.

circular

musc les

direct ion

of food

food

Which l ine in the table belou,
describes the state of the circular
points 1, 2 and 3 on the diasraml

correctly

muscles at

Circular muscles

Point 1 Point 2 Point 3

A contracted re laxed cont racted

B relaxed contracted contracted

C contracted relaxed relaxed

D relaxed contracted relaxed

1x00712011 Page four
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11. The follor.r ' ing graph shows the results of an
investigation into the effect of pH on the
activity of four enzymes.

2 3 4 5 6 7  8  9  1 0 1 1 1 2 1 3

pH

enzymes could be pepsin

\\ 'hich label correctly identi f ies the lacteal
the fol lowing diagram of a vi l lus?

-
!

N-
iJl

Which one of these
in  the s tomach?

l nt2.

13. Which l ine in the table
describes what happens to
the diet?

belor,r,' correctly

excess proteins in

Site of
deamination

Product

A l i ver urea

B kidney urea

C l iver amino acids

D kidney amino acids



L4. A food contains the elements carbon,

hydrogen, oxygen and nitrogen. To which

food group does i t  belong?

A Carbohydrates

B Proteins

C Fats

D Minerals

Questions 15 and 16 refer to the table below

which shows the composit ion of the blood entering

the kidney and the composit ion of the urine leaving

the kidnev.

Substances Compositictn of

blood entering

the kidney
("h)

Composition of

urine leav-ing

the kidney

(Y,)

Water 92 95

Protein 7 0

Glucose 0 . 1 0 0

Sal ts 0 . 3 7 0 .60

Urea 0 '03 2.00

15. Which of the fol lowing substances are al l

excreted by the kidnei, '?

A Water, glucose and salts

B Water, salts and urea

C Salts, protein and urea

D Salts, glucose and protein

16. How many t imes greater is the urea

concentrat ion in urine than in blood?

A  0 . 0 1 5

B 0.06

c 1, .97

D 66 .67
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Questions 17 and 18 refer
which shows changes in blood
during one heart beat cycle.

Pressure
(mmHg)

to the graph below

pressure in the aorta

0 . 1 0-2  0 .3  0 .4  0 .5  0 .6

Time(s)

17. What is the heart rate

A 3 0

B 6 0

c  1 0 0

D 1,20

18. At what t ime do

contract?

A  0 ' 1 s

B  0 ' 2 s

C  0 ' 3 s

D 0 '4s

in beats per minute?

the ventr icles start to

[Turn over
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The dingram belol l '  shows a human sperm,
egg and female zygote.

---t\.o+O---+O
sperm

Which l ine in the

sex chromosomes

egg female zygote

table correctly describes the
in each of these cel ls?

20. A species can be defined as a group of
organisms u,hich

A contain identical genetic material

ts have the same phenotvpes

C contain the same number of chromosomes

D breed together to produce fert i le offspring.

Questions 2l and 22 refer to the follorn'ine
statements about a woodland ecosvstem.

A All  the oak trees

B All  the plants

C Al l  the p lants  and an imals

D All  the oak trees and blackbirds

21.  Which s ta tement  descr ibes a popula t ion?

22. Which statement describes a communitv?

23. A sample of fresh soi l  from a u-oodland
ecosvstem rvas r,veighed, dried in an o\.en at
95 "C for one rveek and reu'eighed.

The results are shoi,l'n belou,.

iVlass of fresh soi l  = 50 g
Vlass o f  dr ied so i l  =  32 e

What percentage of the soi l  sample r, l 'as rn'ater?

A 9

B  1 8

c 3 6

D 6 1

1x0071201)

Sex

chromosome (s )
of sperm

Sex

chromosome (s )
of egg

Sex

chromosome (s )
of female

4)gote

A Y X XY

B XY XX Y

C XX XY X

D X X XX
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24. Which one of the fol lowing graphs shows the
effects of competition for the same food
between a successful species and an
unsuccessful species?

Size of
populat ion

species X

species Y

Time ___>

in da-vs

Size of

populat ion

species X

species Y
Time ------>

in days

Size of

populat ion

Size of

populat ion

species X

speciesY

Time -------->

in days

Graph D

species X

. .  spec ies Y

Time --------->

in days

Graph
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25. A r iver was sampled at six points along i ts length. The numbers of dif ferent animals, the oxygen

concentrat ion and the pH were recorded for each sampling point.

The results are shown in the table belorn'.

Sampling points

1 2 J + 5 6

Mayfly
nymphs

t) 0 0 5 6 1,32

Dragonfly
nymphs

I I 0 0 1 I

Chironimid
fly larvae

0 I I 2 231 3 6

Molluscs 0 0 0 0 46 7 3

Oxygen

concentrat ion
(%)

8 8 BO 7 5 71 30 6 3

pH 5 . 6 6 .0 6 . 5 7 . 3 7 . 5 8 . 0

Using these results identi fy rn'hich of the fol lorn' ing conclusions is correct.

A Chironimid f ly larvae do not survive in rn-ater of a lol l ,  oxygen concentrat ion.

B Molluscs survive better in l l 'ater of a lower pH.

C The distr ibution of Dragonfly nymphs is not affected b-v changes in the pH and oxygen

concentrat ion of the water.

D The distr ibution of Mayfly nymphs is not affected by the ox-vgen concentrat ion of the water.

Candidates are reminded that the answer sheet for Section A MUST be placed inside the front

cover of this answer book.

[Turn over for Section B on Page nine
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SECTION B

All questions in this section should be attempted.

diagram below shows a section through a plant cell.

DO NOT
\ \ 'R . l ' fE  I \

T } I I S
\ I A I { ( ; I N

Marks

1.  The

(") (i) Which two letters identify structures found in both plant and animal

cel ls ?

(i i) Name the enzyme-controlled process associated with structure A.

(b) Name a molecule found in structure E which is composed of a sequence of

bases.

[Turn over
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2. The diagram below represents a section of human tissue showing an exchange of
materials between the body cells and blood.

Name and describe the process

into the blood.
by which carbon dioxide moves out of the bodv cells

Name of process

Descript ion of process

(b) Why is it important that carbon dioxide is removed from the body cells?

(c) Name the cell process rvhich uses oxygen as a raw material.

DO NOT
WRITE IN

T H I S
MARGIN

Marks

( a )

cel ls

1x00712011 Page ten
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WRITE IN
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3. Three discs were cut from the same potato and
different concentrations. After 30 minutes

solutions and the cells examined under a l isht
shown below.

Marhs

were placed in three salt solutions of
the discs were removed from the

microscope. A cel l  f rom each disc is

CBA

(o) (i) Identify the cell r,vhich was placed in

a hypertonic solution

an isotonic solution

( i i )  Name the process n 'h ich causes the di f ference in appearance of  the cel ls.

( i i i )  What name is used to descr ibe the condi t ion of  cel l  C?

(b) Name the cell structure which prevents plant cells from bursting.

(c) Describe the appearance of red blood cells rn'hen placed in a hypertonic

solut ion.

@ Name the enzyme which catalyses the synthesis of starch in potato cells.

1x00712011 Page eleaen
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(")4. The corncrake is a bird once found throughout the
in the north and west of Scotland.

UK, but now mostly found

g:.1-,,.," The decrease in corncrake numbers

',"#5u;t**4 by u change in hay cutting methods.
was caused

Different farming methods r,vere introduced from

the est imated numbers
Scot land from 1988 to

( i ) Present the results
(Additional graph

in an appropriate format
paper,  i f  required, rv i l l  be

on the grid below.
found on  page 32 . )

600

550

Estimated

number of

adult

males 500

450

.iiii:,, "i:.

. . - l  f , f r  .

,'',-'t k

pffi.#m 1 992 to satre the corncrake.

*,. #i"'l The follorving table shorvs
lffia"ffiau ,rf adult corncrake males in
+[{qfl% 2oo,
"\*_{***(qffi

Year
Estimated number

of adult males

1  988 5't0

1990 -r85

r992 4'10

199+ +70

1996 5 1 0

t999 5 9 0

2001 600

1x00712011 Page tuehe
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4. (a) (continued)

(i i) Describe the effect of the introduction of different farming methods on
the corncrake population.

(b) The change in the corncrake population is the result of human activity. This

affects biodiversity.

Give one other example of a human activity that affects biodiversity and

describe the effect.

Human activitv

Effect on biodiversity

(r) The bar chart belorv i l lustrates biodiversity in three different meadows.

DO NOT
WRITE IN

THIS
MARGIN

Marks

f l J t

/./t',/,
J , r ' , r , / .

t t f i . l
r ./' .! .f .f

. t / / t ' t
,r'./,.r,r't
,/,r't,rt.//

r ' l r / l r
!' .r .l .l ./

K"y

Number
of plant
species
present

n Flowering
plants

I Tree seedlings

tr Grasses

\'Ieadorv

Which meadou'has

A \Ieadorv B Meadow C

the lorvest intensity of graztng?

@ I)escribe an

survival in d

adaptation of a desert plant and explain how this adaptation aids

esert  condi t ions.

Adaptation

Explanation
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5. Brine shrimps are invertebrates that l ive
green plants fi l tered from the water.

An investigation into the effect of l ight
carried out by five groups of students.
detail how this investigation rvas set up by

black
paper

cover

Marks

in salt water. They feed on microscopic

on the behaviour of brine shrimps was
The following description and diagram
each group.

l ight
side

1. A petr i  d ish was hal f - f i l led wi th sal t  water and six br ine shr imps were added.

2. The brine shrimps were allowed to srvim around for two minutes.

3. Half of the petri dish was covered in black paper.

+. After a further two minutes the number of brine shrimps found in the l ight
and dark sides was recorded.

petr i  d ish containing sal t
water and br ine shr imps

(") State one r-ariable that should be kept constant when setting up the
investiqation.

(b) Why were the brine shrimps allou'ed to su'im around for trvo minutes before
the invest igat ion was started?

1x00712011 Page fourteen
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(continued)

(c) The results are shown in the table below.

I{umber ctf brine shrimps after tzuo minutes

Student Group Dark side Light side

A + 2

B T 5

C a

J
a
J

D 2 1

E T 5

Total 1 1 t 9

( i )  From the resul ts descr ibe the response of  br ine shr imps to l ight .

( i i )  Explain why this response helps the br ine shr imp survive.

(rD Suggest one way in which the reliability of the results could be improved.

[Turn over
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5.
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(")6. In farmyard fowl, feather type is controlled by a
normal feathers (N) is co-dominant with the
feathers (F) . The results of a cross between two
below.

Parent 1

Normal

single gene. The allele for
allele for extreme frtzzle

homozygous fowl is shown

Parent 2

X

Extreme frizzle

F1 all Mild frrzzle

(i) Complete the blank boxes in the diagram above to show the genotypes of
the parents.

(i i) Two mild fnzzle fowl from the F1 were crossed together.

Complete the punnet square below to shorv the genotype of the gametes
from the F1 male parent and the genotypes of the F 2 produced.

genot-ype of gametes

from F1 male parent

genotype

of

gametes

from F1

female

parent

N

F

(i i i) State the expected F2 phenotype ratio.

Ratio normal : - mild frizzle : - extreme frizzle

1x0071201) Page sixteen
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6. (continued)

(b) Complete the table below by u'rit ing the correct word from the l ist to match
the descr ipt ion.

List

interbreeding

recessir.e

heterozygous

homoz.vgous

monohybrid

Description Word

A genotype with different alleles
of a part icular gene.

An allele rvhich is always masked

by a dominant al le le.

A type of cross between two true
breeding parents that  d i f fer  in

one character ist ic.

(r )  Skin colour is an example of  a human character ist ic control led by the al le les of
more than one gene.

What name is gir, 'en to this type of inheritance?

[Turn over
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7. The diagram below shows part of a food web found on a rocky shore.

l impets periwinkles

algae seaweed

DO NOT
W R I T E  I N

T H I S
MAI{GIN

Marks

sselsbarnac , mul

/
/

S

ton

crabs

I
I
I

g whelk

t
al plank

1
t plankt on

(a) Use the words " increases",  "decreases",  { ) r  "
might happen to the populat ions of  barnacles
were removed. Give a reason for each ans\\:er.

staYs the same"

and per i rv inkles
to suggest what

i f  a l l  the mussels

Barnacle populat ion

Reason

Periwinkle populat ion

Reason

(b) Why is the biomass of  a lgae greater than the biomass of  l impets?

lx007l2o1l Page eighteen
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(continued)

(r) The following diagram shows a pyramid of energy for part of the rocky shore
ecosystem.

The energy values are given in kJ/m2 fyear.

(i) Why does the energy value decrease from one level to the next?

Use information from the food web and
complete the table below.

the pyramid of energy to

[Turn over

DO NOT
WRITE IN

THIS
MARGIN

Marks

t .

( i i )

Energy z;alue
(kJ lm2lyear)

I{iche IVamed organism

100 000

prlmary consumer animal plankton

dog whelks
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(") The table below gives information about wheat produced by selective breeding
over many generations.

Generation

number

Az;erage height

of stem (c..)
Grain yield
(tonnes per
hectare )

Average length

of grain (-rn)

1 112 6 .0 10

27 1 2 6 6 .0 9

45 110 6 .7 1 1

6+ 106 7 .5 1 1

72 84 8 .7 10

From the table, describe one improvement in the wheat and explain why it is a
desirable characteristic.

Improvement

Explanation

DO NOT
WRITE IN

T H I S
MARGIN

Marks

8.

(b) Give one disadvantage of selective breeding.

(r) Genetic engineering can be used to

(i) Name a human hormone

engineered bacter ia.

transfer human genes to bacterra.

which can be produced by genetically

1x00712011 Page twenty
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8. (c) (continued)

( i i )  In the boxes

successfullv a

below, describe
human gene to a

each of the steps

bacter ia l  cel l .

carried out to transfer

Step 1

Step 2

Step 3

Step 4

Bacterial cell carrying

plasmid ident i f ied

Chromosome extracted

from human cell and

required gene located

Grow large numbers of  the bacter ia

no\ry containing required human gene

lx007l20r) Page tzaenty-one
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9. The diagram belor,l' shornn's the lieht and dark
betularia.

Marks

varieties of the peppered moth, Biston

In an investigation moths

Twenty four hours later
table below.

were captured in a woodland

moths were recaptured and

Bark of tree

area, marked and released.

the results are shown in the

(") (i) Explain rvh-v it was necessary
recaptured.

to calculate the percentage of moths

(ii) The results indicate that the investigation was carried out in a
non- industr ia l  area.

Explain wh)' the percentage of l ight coloured moths recaptured is high.

(b) What name is given to
of these two r.arieties in

the process rvhich results in
this area?

the difference in numbers

Varietl,
I{umber of moths

marked and released
I{umber of marked
moths recaptured

Percentage

recaptured

Light 320 192 60

Dark 280 r12 40

1x00712011 Page twenty-two
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10. The pulse rate and breathing rate of a student were taken before, during and after a

period of exercise. The graph below shows the results obtained.

DO \OT
\\ ' I t I ' I ' I ]  IN

' I ' I I IS

\ IA I {GI \

70

60

130

120

110

Pulse rate
1oo (beats/

minute)
90

Marks

Key

Breathing
rate

Pulse rate

50
Breathing

rate +o
(breaths/

minute)
30

20

10

80

70

(a) ( i) Complete the table to show the changes in pulse rate.

(i i) Explain why breathing rate increases during the exercise.

(b) Muscle fatigue may occur durrng exerclse.

muscle fatigue.

Name the chemical that results in

(c) (i) Name the structures in the lungs where gas exchange takes place.

before exercise during exercise after exercise

Time

Before exercise Dttring exercise After exercise

Breathing rate
(breaths/min)

20 from 20 to 35 from 35 to .10 to 20

Pulse rate
(beats/min)

1x00712011 Page tzaenty-three
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10. (c) (continued)

(ii) State two ways by which blood carries carbon dioxide around the body.

7

2

Underline one option in each set of brackets to make the following sentence
correct.

DO NOT
WRITE IN

T H I S
NIARGIN

Marks

(d)

ln  the lungs haemogloUir  l
t

oxygen levels.

combines with 
' l  

(  hieh )
releases 

I 
oxvsen at 

t l; i
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11. The following diagram shows the human brain.

(o) Complete the table to ident i f l '  areas of  the brain and their  funct ions.

Ir{ame of area Let te r Funct ior t

Sensory str ip
Receives nerve impulses f rom

the sense organs

Cerebel lum

T

(b) The brain forms one part  of  the Central  Nervous System (CNS).

Name the other part .

(c) Name the type of neurone u'hich l inks the receptors in the sense organs to the

C N S .

DO NOT
WI{ ITE IN

TFI IS
NIARGIN

Marks

1x0071201) Page twenty-fiue
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11. (cont inued)

@ Decide if each of the following statements about temperature regulation in the
body is True or False, and tick (/) the appropriate box.

If the statement is False, write the correct word in the Correction box to
replace the word underlined in the statement.

Statentent True False Correction

External  temperature is
detected by receptors in the
skin.

The area of the brain which
regulates body temperature
is the medulla.

Blood vessels in the skin
constrict in response to
an increase in external
temperature.

DO NOT
WRITE I-r-

TFI IS
MARGIN

Marks
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SECTION C

Both questions in this section should be atternpted.

Note that each question contains a choice.

Questions 1 and 2 should be attempted on the blank pages which follow.

Supplementary sheets, if required, may be obtained frorn the invigilator.

1. Answer either A or B.

A. The flo'uv diagram below shows the two stages of photosynthesis.

water

e1

substanc

e2

:A
-

b.v product

€+> substance B
-

carbon
dioxide product

Stage I

Name and describe Stage 1 and Stage 2.

OR

B. The diagram belorv shorvs a container used for home lvine production.

grape Julce
and yeast

DO NOT
WTTITE IN

T H I S
MARGIN

Marks

Staqe 2

Question 2 is on Page thirty.

1x00712011

Describe the anaerobic pathway of respiration
production in this container.

Page twenty-eight
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2. Ansrver either A or B.

Labelled diagrarns may be included

A. Describe the structures of arteries,
each of these types of blood vessel.

where appropriate.

veins and capi l lar ies. Give the function of

OR

B. Freshu'ater bony fish har,'e a water
problem and describe how these fish

balance problem. State the water balance
overcome the problem.

IEI{D OF QUE^S?IO^/ PAPERI
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