
Official SQA Past Papers: Intermediate 2 Biology 2005

FOR OFFICIAL USE

Total for
Sections B and C

xooT120 1
N A T I O N A L
Q U A L I F I C A T I O N  S
2 0 0 5

W E D N E S D A Y ,  1 B
9 . 0 0  A M  1 1 . 0 0

BIOLOGY
INTERMEDINE Z

M A Y
A M

Full name of centre

Fill in these boxes and read what is printed below.

Date of birth
Day Month Year Scottish candidate number

SECTION A (25 marks)

Instructions for completion of Section A are given on page two.

SECTIONS B AND C (75 marks)

1 (a) All questions should be attempted.

(b) lt should be noted that in Section G questions 1 and 2 each contain a choice.

2 The questions may be answered in any order but all answers are to be written in the
spaces provided in this answer book, and must be written clearly and legibly in ink.

3 Additional space for answers will be found at the end of the book. lf further space is
required, supplementary sheets may be obtained from the invigilator and should be
inserted inside the front cover of this book.

4 The numbers of questions must be clearly inserted with any answers written in the
additional space.

5 Rough work, if any should be necess?ry, should be written in this book and then scored
through when the fair copy has been written. lf further space is required, a
supplementary sheet for rough work may be obtained from the invigilator.

6 Before leaving the examination room you must give this book to the invigilator. lf you do
not, you may lose all the marks for this paper.

Town

Forename(s) Surname

Number of seat

\v
SCOTTISH/-\

QUALIFICATIONS
Autuontrv

L I B  X 0 0 7 / 2 0 1  6 1 3 1 1 0 8 7 0



l .  The diagram below represents a plant cel l .

Which of the label led parts of the cel l  are also
found in an animal cel l?

A  M a n d N

B  N a n d O

C  M a n d P

D  M , N , O a n d P

2. Which l ine in the table belor,v describes
correctly the functions of the cell rvall and
chloroplasts in plant cel ls?

Function of
cell wall

Function of
chloroplast

A
prevents cel l

burst ing
respirat ion

B controls entry of

substances
respirat ion

C
prevents cel l

burst ing
photosynthesis

D
controls entry of

substances
photosynthesis

3. When animal cells are placed in a hl 'potonic
solution they

A remain unchanged

B burst

C plasmolyse

D become turgid.

N

M
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SECTION A

All questions in this Section should be atternpted.

4. A piece of potato \.as cut from a potato tuber
and weighed. I t  was placed in pure water for
an hour then removed, dried and weighed
again. Final ly, i t  was placed in a concentrated
sugar solut ion for an hour, removed, dried and
weighed again .

Which l ine in the table records the results
most l ikely obtained by this treatment?

First
weighing

Second

weighing

Third
weighing

A 5 o 6 g 1 g

B 5 o. - b
, tg 6 g

C 6 g 5 o 4 g

D 5 o 4 g 3 g

The anaerobic respiration of one molecule of
glucose results in the net gain of

A 2 molecules of ATP

B 2 molecules of ADP

C 38 molecules of ATP

D 38 molecules of  ADP.

[Turn over
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6. The graphs belou' shou' the ef'fects of

temperature and pH on the activi t l ,-  of an

enZ)-me.

20 ,t0 60 80
' femperature ("C)

p H

\Vh ich l ine in  the tab le  ident i f ies  cor rect l l ' the

condit ions at u'hich the enzt 'me is most act ive?

t
I
I

Enzyme

activi t l '

I
I

I
Enzvme

activi tv

Temperature pH

A +0 L

B -t0 +

C -50 z

D 60 +
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t . The diagram below shows the respiratory
pathinal.  in an animal cel l .

anaer
path,

glucose

obic
way

gl-vcolysi

X
ae
pa'

Y Z

S

,robic
thr.l'ay

8.

Which l ine in the table belou- identi f ies

correctlv X, Y and Z?

Photolysis is the

A combining of u'ater r,r'ith carbon dioxide

B use of r l 'ater b,v chloroph.vl l  to spl i t  l ight

C release of energy from water using l ight

energY

D spl i t t ing of water using l ight energy.

ATP svnthesised during photolysis provides

the carbon f ixat ion stage of photosynthesis

u-i th

A glucose

B carbon d iox ide

C energv

D hvdrogen.

9.

X Y Z

A lact ic acid
p-vruvic

acid

carbon

dioxide

and water

B
carbon
dioxide
and u,ater

pyru\'1c

acid
lact ic acid

C
pvruv ic

ac id

carbon

dioxide

and rn'ater

lact ic acid

D
pvrur.'ic

acicl
lact ic acid

carbon

dioxide

and water



10. Which of the followins describes
community?

A The total number of one species

B All  the l iving organisms and

living parts

C Al l  the l iv ing organisms

D All  the plants

present

the non-

20

11. The bar chart shows the results of a survey
into the heights of bel l  heather plants on an
area of moorland.

30-39 +0-19 50-59 60-69 70-79

Height of plant (.rn)

The percentage of plants r,vi th a height greater

than 59 cm is

A 15%

B 20%

c 30%

D +0%.

1 5

1 0

- a

ti

r< A.

z -c
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12. A survey \\ 'as carr ied out on numbers of
mussels attached to rocks on a sea shore.

Squares measur ing 10cm x 10cm were used

in the survev.

The posit ions of the squares and the number
of mussels in each square are shol l 'n belou'.

Rocks

Hou' could the results have been made more
va l i d?

A Sample onlv one rock

B Use bigger squares

C Note a l l  spec ies present

D Count each at the szrme t ime of dav

13. Plants con\:ert 1"1, of the l ight energy they
receive into neu'plant material.

In the food chain belou',  plant plankton
rece ive 100000 un i ts  o f  l ight  energ_v.

p lant

plankton
-  an imal---->

plankton
-----> sprats --> mackerel

t4.

Hou' much of this energy
nerv plant material?

A 10 000 uni ts

B 1000 uni ts

C 100 uni ts

D 10 un i ts

The DNA of

information u'hich

and function of

A fats

B bases

C carbohydrates

D prote ins.

is converted intcr

a chromosome carries

determines the structure



15. A true breeding red bul l  is mated with a true

breeding rn'hite cow. The offspring are al l

intermediate in colour (roan).

This type of inheritance is

A polygenic

B recessive

C co-dominant

D dominant.

16.  In  1 ,997,  the USA p lanted 8 '2  mi l l ion hectares

of land with genetical l l '  engineered crops. By

1998,  th is  had increased to  20 '5  mi l l ion

hectares.

What u'as the percentage increase in the area

so\ rn betu'een 1997 and 1998?

A 12'3"1,

B 66"/n

c 150,x,

D 166.7n/,,

17. In tomato plants, the al lele for red fruit  is

dominant to the allele for r.ellor.r, fruit.

I f  a heterozygous tomato plant is crossed u,i th

a plant u'hich produces 1'el lou- fruit ,  the
expected phenot.vpe rat io of the offspring
rn'ould be

A  3 r e d :  l - v e l l o u ,

B  l r e d : 3 y e l l o u -

C  l r e d : 2 - v e l l o ' u r '

D  l r e d : 1 y e l l o w .

18. Achoo syndrome is a dominant characterist ic in

humans u'hich causes the sufferer to sneeze in

response to bright l ight.

A woman u-ho is homozvgous for the

syndrome and a man n'ho is unaffected have

chi ldren.

What proport ion of their chi ldren u-ould be

expected to have Achoo s),ndrome?

A }nl,

B 25"h

c 50%

D 100,,/"
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19, Genetic engineering can be used to alter
bacterial cel ls in order to produce human
insu l in .

The stages in the process are:

1 insul in gene extracted from a human cel l

2 bacteria divide and produce large
quanti t ies of human insul in

3 plasmid is removed from bacterial cel l  and
"cut"  open

4 insul in gene is inserted into bacterial
p lasmid.

The correct sequence of these stages is

A  1 , 3 , 1 , 2

B  1 , , 3 , 2 , 4

c  3 , 1 , 2 , 1

D  3 , 1 . 2 , 4 .

20. Food tests u:ere carr ied out on dif ferent food
samples. The results are shou,n belou'.

Which food sample left  a translucent spot on
fi l ter paper and also turned brick red when
heated rvith Benedicts solut ion?

2t. \ \ 'hich food group contains the most energy
per  gram?

A Carbohydrate

B Protein

C Fat

D \r i tamins

Food Tests

Food
samDle

Stayclt Glucose Protein Fat

A pos1t l \ 'e negative posit ive pos l t l ve

B negative pos i t ive pos l t l ve posit ive

C pos l t l \ ' e negative negative posl t lve

D pos l t lVe pos l t l ve negative negat lve



a

-

(-
-

--
c.)

-
>.
x

(+i-
tr-

L
+)
t-

O

a )

22. Stomach muscles relax ancl contract in order
to

A release enzvmes

B aid absorption of digested pr<iducts

C release mucus and acid

D mix food u,i th digestir .e juices.

23. The graph belor,r- shor,vs the relat ionship
betu,een ox-vgen concentrat ion and the
concentrat ion of ox1'haemoglobin.

, .  +  6  g  1 0  1 2

Concentrat ion of oxr-gen (units)

What is the percentage increase in the
concentration of oxvhaemoglobin u'hen the
concentration of oxvgen increases from (r units
to  12  un i ts  ?

A 6

8 2 1

c28

D 9 6

1 , 1
L ' t

1x00712011 Page seL'en
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24. The diaeram belou, shol l  s a human brain.

Which letter indicates the site of memorv and
consc ious resoonses?

25. The diagram belou' shou's the t imes taken in
mi l l i seconds (ms)  for  nerve impulses to  t rave l
zrlong parts of the ner\rous svstem.

brain

motor neurone 0 ' 5  m s
( 0 ' 3  m s )

0 ' 5  m s

relay neurone
(0 ' 01  ms )

spinal cord

muscle

sensor\-

neurone
( 0 ' 5  m s )

The time taken for a reflex responsc involving
the nerves above is

A  0 ' 8 1  m s

B  1 ' 0 1  m s

C  1 ' 8 0 m s

D  1 ' 8 1  m s .

Candidates are rerninded that the answer sheet for Section A MUST be placed INSIDE the front
cover of this answer book.

#
r 

'rts
' / t . - -

sStr
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SECTION B

All questions in this section should be atternpted.

diagram below shows the human alimentary canal.

DO NOT
WRITE IN

T H I S
N{ARGIN

Marks

1.  The

B

C

(") Name the follorving labelled parts.

Letter I{ame

A

G

E

(b) Use a letter from the diagram to identify where each of the following secretions
are produced.

Secretion Letter

bile

hvdrochloric acid

l ipase

(c) Excess glucose in

stored in the l iver.

the diet is converted into

Name this compound.

1x00712011 Page eight
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2. (") The diagram below shows part of the human urinary system.

(i) Complete the table below to name the labelled parts and give their
functions.

Letter I{ame Functiott

A Renal artery

C

D Carries urine out of the bodn

(i i) Give one difference between the composition of blood in vessels A and B.

(b) Glucose is present in the blood entering the kidnel-. Explain rvhv glucose does
not normally appear in the urine.

(c) (i) Name the hormone rvhich is produced in response to a reduction in
water concentration of the blood.

(i i) State the effect this hormone has on the kidney tubules.

I )O \OT
\VRI-IE I\

. f H I S

\ I A R ( ; I N

Marks

Blood flow

N

1x0071201) Page nine [Turn over
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T F I I S
\ IA I { ( ; IN

Marks

3. The diagram belorv sho'uvs the
different foods. One gram of
100 cm3 of  rvater.

apparatus usecl to investigate the energv content of
each food rvas burned under a beaker containins

100 cm' of  u,ater

^^: - - ' - - -^ ' *  " -  - , " ' - " "

The temperzrture rise for each food \\-i ls recorclercl.
The energv content of  the foods n'zrs calculated using the f i r l lorv ing equat ion.

energy content = ternperature rise x 420 (ioules/g)

The table belorv shorvs the results for the investisation.

Food
Energt,Content

fioules/g)

butter 10  500

chicken +200

bread 3-r00

margar lne 10 50t)

(o) Calculate the simple whole number ratio of the energ-v
to that of butter.

Space Jor calculation

chicken

Page ten

content of chicken

thermometer

1x007 12011
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3. (continued)

(b) Construct a bar graph of the results given in the table.

(Addi t ional  graph paper,  i f  required, rv i l l  be found on page 26.)

DO NOT
W R I T E  I N

T H I S
\ IARGIN

Marks

(c ) One gram of f ish rvas also

the energ-v content for f ish

Space for calculation

burned. The temperature r ise rvas 7.5 oC. Calculate
using the equat ion above.

Energy content = joules/g

@ Slimmers may be advised to use margarine instead of butter. Use the data in
the table to suggest why this rvould not aid rnn'eight loss.

1x00712011 Page elez:en [Turn over
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4. (a) The diagram below shows a surface view of the human heart.

to lungs 1

from
bod-v

to lungs

DO NOT
W R I T E  I N

T H I S
MARGIN

Marks

coronary

artery

Kev direction
__=___> of blood

flow

(i) Name blood r.essel \-.

( i i )  Name the blood vessel  rvhich carr ies blood to the lunss.

(i i i) If the coronarv arterv is blocked, the heart cannot function efficiently.

Name two essential substances carried by the blood which would be
prevented from reaching the heart muscle.

1

1x00712011 Page twelae
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4. (continued)

(b) The diagram below shorvs a type of  b lood cel l  rvhich produces ant ibodies
against  d isease-causing organisms.

( i) Name this type of  b lood cel l .

( i i) Explain rvhy each antibody is effectir-e against onl1. one t).pe of
disease -causing organism.

( i i i )  These blood cel ls produce ant ibodies n 'hen in ject ions are given to protect

against disease such as tetanus. Tu'o injections ma-v be gir.en several
weeks apart.

The following graphs shorv the antibody production in response to the
two in iec t ions .

D O  \ ( ) ' l '
\ \ - I{ ITE IN

TI { IS
\IAI{(J I  \

Marks

30

2
Concentration

of antibody in

the blood
(units) 1

20
Concentration

of ant ibodv in

the blood
(un i ts )  10

10  20
Days

in ject ion

in the antibod-v production in response to the t 'wo

300

t
Second

300

t
First

10  20
Days

injection

Give two differences

iniect ions.
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J . (a) The diagram below shows an air sac and a capil lary in the lungs.

blood flow
/

capi l lary
movement

of
oxygen

air  sac

(b) Give two
surfaces.

Feature 1

Feature 2

features of the air sacs which make them efficient gas exchange

DO NOT
WRITE IN

T H I S
NIARGIN

Marks

(i) Name the process by u'hich ox-vgen moves from the air sac into the
capil larl ' .

( i i) Why is oxygen required by an organism?

(i i i )  Complete the fo l lorv ing sentence using the words "high" or " low"

Oxygen is moving from a concentration in the air sac to a

concentration in the capil lary.

(i") Name a substance r,vhich moves from the capil lary into the air sac.

1x00712011 Page fourteen
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T I I I S
\ ' IARGIN

Marks

6. (") Enzymes are involved in

diagram belorv represents

synthesis or degradation

an example of one of these

chemical reactions. The

types of  react ions.

Enzyme Enzyrnef Substrate
complex

Enzyme

(XXX)

(i) Name the t-vpe of chemical reaction

diagram.

Typ" of chemical reaction

The enzyme

(i i )  Place an X on the diagram to show the posi t ion of  an act tve st te.

(b) What type of molecule are all enzymes made of ?

(c) What happens to the active site rvhen an enz-vme is denatured?

part  of  a starch molecule

and the enzvme shown in the

2

(d) State the effect of an enzvme

reaction.

on the energ)' input needed for a chemicirl

[Turn over
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shorvs part of a food r,veb in a freshwater ecosystem.

D()  NOT
WRITE IN

.f FIIS
\TAIIGIN

Marks
7. (") The l ow

rou
A

I

sel
vae

w

)u

diagram beJ

T

Damr
lar

t Y \

\
Dragonfly larr.ae

(i) Use four organisms from the food u'eb to

)

Div ine beet le

N{ayfly larvae

Duck'nveed

construct a food chain below.

\

fly

(i i) Identif 'r,- all the primarl 'consumers in this food r,veb.

(i i i) Drau' and label a py'ramid of numbers from the food web.

(b) What is meant by the term omnivore?

(c) What term is used to describe the variety of species within an ecosvstemi

Copepods

t
I

Green algae

1x00712011 Page sixteen
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T H I S
MARGIN

8. (") The line graph below shows the decomposition
temperatures.

Marks

of leaves in soil at different

Decomposition

of leaves
(tonnes/hectare)

1030

900

800

700

600

500

400

300

200

100

0
10  12  1+  16  18  20  22

Temperature ("C)

How many times greater is

14"C?
the decomposition of leaves at 24 oC than at

(i i) Describe the relationship between temperature and the decomposition of

leaves.

(b) Explain why temperature has an effect on the decomposition of leaves.

(r) (i) Name one type of decomposer.

( i i )  Descr ibe the role of  decomposers in the soi l .

28262+

( i )

lx007l20r) Page sez;enteen [Turn over
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Marks

(o) The table belou' shows the results of a study into the phenotvpes of two pairs
of humirn adult identical trvins. Identical tr,vins were used in this studv as thev
har.e the same genot)'pe.

C)ne pair of identical tr,vins had been raised together since birth.

The second pair hzrd been separated since birth and raised by different families.

PhenotS,pe

Appearance of twins
raised together

Appearance of twins
yaised apart

P a R S

Er.e colour blue blue brown brorvn

Height (.n-t) 175 17+ 1 8 0 1 7 6

Blood group A A o O

Hand span ( . rn) 23 23 .5 25 23

D O  N O T
\VRITE I \

T H I S
\ {ARGIN

9.

From the results, complete the
each phenotvpe wzrs affected b1'

follorving table b--v using tick(s) to shorv r,vhether
genes, the environment or both.

Phenotl,pe Affected by genes Affected by environment

Er.'e colour

Height

Blood group

Hand span

(b) In another studv into plant phenotypes, leaf  lengths r ,vere found to vary across
a u'ide range.

\\ 'hat term is used to clescribe this t-l 'pe of r-ariation?

[x007/201] Page eighteen
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] ' H I S
\ IA I IGIN

Marhs

9. (continued)

(c) The diagram bekrlv shon,sal l  the chromosomes found in a human skin cel l .

lllllltl
+5

lil ttff frn
123

,ffi l(lr lflt
13  1+  15

Xx ) lx
21  22

tf)f
12

rx xx
1 9  2 0

sex

chromosomes

Identif l '  the sex of the person ancl give zt reason for vour i lnswer.

Sex

Reason

(d) Under l ine one opt ion in ei tch set  of  brackets to make the fol lorv ing sentences

correct .

Dur ing meiosis,  matcl-r ing chromosomes pair  and separate producing

lvith

b , {' t

zygote is produced from these ce

,l{ )l ll
67

r)r illt illf
8  9  1 0

fi),1
1 1

)|)( Il( ,or
16  17  1n

llll

J su-"t.. 1
Ibodv cel ls J

l ls{ ,ne 
set 

}  , r f  .h.nmosomes. A
I ts 'o  se ts  J

random assortment 
\

ferti l iszrtion J
2

1x00712011 Page nineteen
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10. The leaves of black walnut trees produce a chemical which is released into the soil
when the leaves fall. This chemical prevents the germination (growth) of other
plant seeds. The chemical can be extracted from the leaves.

(") A student carried out an investigation into the effect of this chemical on mung
bean seeds. Leaf extracts containing different concentrations of the chemical
were prepared.

The student was supplied with

D()  NOT
WRITE IN

T H I S
MARGIN

Marks

(i) Complete the diagrams below to show how the investigation should have
been set up. Label the contents of each petri dish.

30 mung bean seeds
3 identical petri dishes
cotton wool

Cotton

wool

a bottle of 0.1% leaf extract chemical
a bottle of 1% leaf extract chemical
a bottle of 10% leaf extract chemical

Cotton

wool
Cotton

wool

(b)

Petri dish 1 Petri dish 2 Petri dish 3

(i i) What observations and measurements should be taken to obtain results
for this investigation?

(ii i) A control petri dish should also have been set up to show that it was the
leaf extract preventing the growth of the mung bean seeds.

Complete the diagram below to shorv the contents of the control petri
d ish.

Cotton

wool

Control  petr i  d ish

Explain why producing this chemical is an advantage to the black walnut trees.

1x00712011 Page twenty
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11. Charles Darwin visited the Galapagos Islands. He found different species of f inch
on the different islands.

The following gives information on the size and shape of beaks and the island

habitats of two of the Galapagos finches.

Size and shape of beak Habitat

Long and narrow Rotting logs that provide food for insects

Short  and wide Trees and shrubs that provide seeds and nuts

Finch A

(") State which finch eats insects and give a reason for your answer.

Finch

Reason

DO NOT
WRITE IN

T H I S
NTARGIN

Marks

(b) Identify two ways
reduced.

in which competit ion between finch A and finch B is

[Turn over for SECTION C on Page tutenty-tuso
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SECTION C

Both questions in this section should be attempted.

Note that each question conterins a choice.

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

Supplernentary sheets, if required, may be obtained from the invigilator.

1. Answer ei ther A or B.

A. The diagram belolv shor,vs some characteristics of tr,vo present dav breecls gf
dog which descended from a wolf-l ike c<immon ancestor.

I)O \OT
\\ 'R.ITE I\

l ' H I S
NIAITGIN

Marks

Name and describe the process r,vhich humans herr.e used to produce clifferent
breeds of  doe.

OR

B. The diagram belou, shorvs the trvo different forms of the peppered moth Biston
betularia on the bark of a tree located in an unpolluted area.

Husky
' Good stamina
. Strong

Name and describe the process br,
the most common form in polluted

Coll ie
. \rerv intel l igent
. ( iood herding inst inct

u'hich the blrrck fcirm
areas of  Scot l : rnd.

Question 2 is on Page tusenty-four.

1x00712011
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2. Answer either A or B.

Labelled diagrams rnay be included where appropriate.

A. Describe how cells are used in the production of yoghurt and alternative fuel.
Include in your answer for both, the type of cell used, the substrates and the
products.

OR

B. The rate of photosynthesis is l imited by certain environmental factors.

Name two limiting factors and describe how the growth of greenhouse plants
in winter can be increased.

WI\ID OF QUES"/OI/ PAPERI

DO NOT
WRITE IN

T H I S
NIARGIN

Marks
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