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Official SQA Past Papers: Higher Human Biology 2002

SECTION A

All questions in this section should be attempted.

Answers should be given on the separate answer sheet provided.

. The cell membrane is chiefly composed of

A carbohydrates and lipids

B carbohydrates and proteins
C proteins and lipids
D

proteins and nucleic acids.

Thirty percent of bases in a DNA molecule
are adenine. The percentage of cytosine bases
in: the same molecule is

A 2%
B 30%
C 40%
D 70%.

Which of the following must be present for
glycolysis to occur?

A Glucose and oxygen
B ATP and oxygen

C Glucose and ATP

D ATP and pyruvic acid

4. Glycolysis takes place in the
A nucleus
B cristae of mitochondria
C  matnx of mitochondria
D

cytoplasm.

5. The following dizgram represents stages in the
complete breakdown of glucose in aerobic
respiration.

Glucose

Stage X
Pyruvic acid

Stage Y

Krebs cycle

Stage Z

At which stage, or stages, is carbon dioxide
released?

A StagesXand Z
B StagesXandY
C StagesYand Z
D Stage Z only

[Turn over

Page three



Official SQA Past Papers: Higher Human Biology 2002

6. The diagram below shows part of a metabolic pathway. Each stage is controlled by an enzyme.

intermediate 3

. Melanin
' 5 . /’ metabolites
Phenylalanine —= Tyrosine
ll \ intermediate 4 Homogentisic
metabolites acid
Phenylpyruvic l
acid
further
metabolites

Phenylketonuria (PKU) is caused by a mutation of the gene required to make enzyme
A1

B 2
C 3
D 4
7. A stock solution has a concentration of 1ML 9. The diagram below shows the transmission of
100em® of a 0:6 M solution can be prepared the gene for albinism.
by adding
A 40cm’ of stock solution to 60em’ of Cj;_(?

water

B 60cm3 of stock solution to 40 cm3 of

water } L‘
C lf)()c:m3 of stock solution to “lO()cm3 of

water

3 . ]
D 100¢cm” of stock solution to 60cm” of KEY

water. normal male d affected male ‘

normal femaleQ affected female?
8. The table below shows some genotypes and
phenotypes associated with forms of sickle-cell
anaemia. This condition is inherited as a characteristic
which is
Genot Phenot .
otype erotype A  dominant and not sex-linked
Hb*Hb" normal B recessive and not sex-linked
Hb*HbS sickle-cell trait C dominant and sex-linked
8ery 8 . ] D recessive and sex-linked.
HbLHb acute sickle-cell anaemia
A normal man marries a woman with the 10. Colour-b?in'clness is a recessive, sex-linked
sickle-cell trait. What are the chances that any characteristic controlied by the allele b.
child born to them will have acute sickle-cell Two parents with normal vision have a
anaemia? colour-blind boy.
A None The genotypes of the parents are
B 1lini A XPYand XX
C 1in2 B X°Y and X"x"
D 1lin4 C  X°Y and XBX"
D X%V and X®XP.
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11. The function of the interstitial cells in the 14, The graph below represents an arterial blood
human testes is to pressure trace.
A actas a store for sperm cells
150
B produce semen
C  cause sperm cells to mature 125
=] A A
D produce testosterone. s . N
E 100 a
12. The diagram below shows a section through E 75 A
an ovary which contains developing eggs. g@
L]
2 50
&
=
= 25
t 05 1 1-3
Time i
The structure labelled X is e wn seconds
A the endometrium The blood pressure would be recorded as
B a Graafian follicle 120
_ A 75
C the amnion
B L2
D  acorpus luteum, 120
13. Which of the following materials are
exchanged between maternal and fetal blood D 1‘0L54

by diffusion?

A Oxygen and proteins 15. The percentage distribution of blood groups

Carbon dioxide and antibodies in Scotland is shown below.

B

C  Oxygen and glucose
D Carbon dioxide and oxygen Blood Group

O A B AB
| Scots(%) |51 35 11 3

What percentage of Scots could be given a
blood transfusion of blood group A?

A 3%
B 18%
C 51%
D 8%

16. A person produces 15 litres of urine in
24 hours. The urine contains 36 g of urea.

What is the concentration of urea in the
urine?

A 1-0g/100em’

B 2-4g/litre

C 24g/100em’

D 36g/100cm’
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17. Stimulation of the sympathetic nerves causes

A

B
C
D

vasoconstriction of arterioles in the skin
vasoconstriction of the coronary artericles
vasodilation of arterioles of the gut

vasodilation of arterioles in the salivary
glands,

18. The flow chart shows the sub-divisions of the
human nervous system. Which letter represents
the autonomic nervous system?

nervous system

central

nervous system

peripheral
nervous system

-

| [

A spinal cord B C

1

spinal  cranial
nerves  nerves

——

[ parasympathetic
nervous system

19. The somatic nervous system controls the

A

B
C
D

skeletal muscles
heart and blood vessels
endocrine glands

muscular wall of the gut.

20, The speed of impulse transmission along an
axon is promoted by
A diffusion of neurotransmitters
B converging neural pathways
C  diverging neural pathways
D myelination of fibres.
21. Which of the following statements about
diverging neural pathways is correct?
A  They accelerate the transmission of
sensory impulses.
B They suppress the transmission of
sensory tmpuises.
C They increase the degree of fine motor
control.
D They decrease the degree of fine motor
control.
[X006/301]
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22.

The following diagram represents
neurones in a nervous pathway.

l Direction
of

nerve impulse

four

Which line of the table describes correctly the

pathway?
Type of Pathway
A Sensory convergent
B rmotor comvergent
C SENsory divergent
D motor divergent

23. The retrieval of information from long term
memory is often aided by remembering the

24.

situation in which the
encoded. This is described as using

A contextual cues

B chunking technigues
C rehearsal methods
D

memory span.

information was

A child, who was scratched by a black cat,
now responds with a fear of all cats. This is an

example of

A shaping

B reinforcement
C generalisation
D

discrimination.
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28. The diagram below shows the ages (in months) at which children reach various stages in their development.
The left end of each bar indicates the age by which 25% of infants have reached the stated performance.
The right end of each bar indicates the age by which 90% of infants have reached the stated performance.
The vertical bar indicates the age by which 50% of infants have reached the stated performance.

Walks with
support

Stands alone
well

Walks alone

[
2 3 4 5 6 7 B 9 10 11 12 13 14 15
Age (months)

A nine-month-old infant can stand without support but cannat walk without support.
In what percentage of the population does this child lie?

A Less than 25%

B Around 25%

C  Around 50%

D Greater than 50%

26. The diagram below shows the average lifespan 27. In the nitrogen cycle, which of the following
of people in Britain between 1900 and 1990, processes 18 carried out by nitrifying bacteria?
The conversion of
80
A nitrate to ammonia
70 B ammonia to nitrate
60 C nitrogen gas to ammonia
50- D nitrogen gas to nitrate,
Average
lifespan 40
(vears) 28, In a river, samples of water from above and
30 below a sewage outlet were compared. Which
comparison 18 correct?
20+
Sample above Sample below
10- P
sewage outlet sewage outlet
J high oxvgen .
: bact
1900 1930 1960 1990 A | ncentration many bacteria
Year prI—
B & oxt}gte_n few bacteria
What is the percentage increase in lifespan concentration
) . oy -
during this period! c low oxygen many bacteria
A 25% concentration
B 45% D low oxygen few bactera
‘ concentration
C 50%
D 75%
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29, The graphs below contain information about the population of Britain.

AGE
| Males | 73+ Femalesl

70-74
Annual 600 H Male 65-69
A 60-64
death rate D Female 55.59
from
. 50-54
coronary 400 45.49
heart . 40.44
disease per 9 i
100000 | 35-39
o
0 55-64 55-64 20-24
Age (years) 15-19
10-12
5-9
0-4

252151 Q50 0 05115225
Population size (millions)

How many British women between 55 and 64 years of age die from coronary heart disease annually?
A 300

B 4300
C 9000
D 21000

30. Which of the following pairs of geses are the
principal contributors to the greenhouse
effect?

A Nitrogen and carbon dioxide
B Carbon dioxide and methane
C Ammonia and carbon dioxide
D

Nitrogen and methane

Candidates are reminded that the answer sheet MUST be returned INSIDE this answer booklet.
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SECTION B

All questions in this section should be attempted.

1. The diagram below shows a section through a nucleus and associated cell
structures.

(@ (i) Name organelle X.

(ii) What type of substance is manufactured by organelle X7

(ui) Give an example of such a substance.

() (i) The structure labelled Y is composed of sheets of membranes.

What name is given to this structure?

(i) Structure Y can transport substances to another organelle within the
cell.

Give an example of such an organelle and state its function.

Example

Function

(c) Why is it necessary to have pores in the nuclear membrane?
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2. The diagram shows the synthesis of a peptide chain. Marks

direction of translation
—_—

ribosome molecule Y

amino acid

Bond X Molecule Y 2

{a) Name bond X and molecule Y,

() What term is used to describe the triplet code on the tRNA molecules?

1
{¢) Give the abbreviated names of the next four amino acids which will be
attached to complete the peptide chain.
1350 - — - = 1
(d) What sequence of bases on a DINA molecule will code for the amino acid
labelled thr!
1
{¢) Amino acids are added to the peptide chain at the rate of 15 per second,
How long will it take for the complete synthesis of the peptide shown in the
diagram above?
s 1

[Turn over
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3. The diagram below shows the inheritance of tongue-rolling ability in a family. Marks

[] Male tongue-roller . .«—P

(O) Female tongue-roller

[ Male non tongue-roller

@ Female non tongue-roller ‘

—-—T"

(@) {1) Using the symbol R to represent the allele for tongue-rolling, and the J
symbol r to represent the allele for non tongue-rolling, state the i
genotypes of individuals P and T,

e N 1

(i) How many individuals, shown in this family tree, have a genotype
which is homozygous recessive?

(iii) Place a cross through a symbol in the family tree which represents a
heterozygous male, 1

(1v) Female S is pregnant. Using information from the family tree, is it
possible to predict whether the child will be a tongue-roller or not?
Give a reason for your answer,

B et

YES/NO

Reason

ML & PPV

' (b)) Some characteristics are controlled by several genes.

| : (1) State the term used to describe this type of inheritance pattern.

(ii) Which two of the following human characteristics show this type of
‘ ! inheritance pattern? UUnderline the correct answers.

blood groups cystic fibrosis height

haemophilia skin colour 1
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4. Some stages in the process of meiosis are shown in the diagrams below.

Only 6 chromosomes are shown 1n each cell.
A B C D
A
‘&1 ‘| A /N_ ji - xxﬂ
by VyV 3 ?

(a) (i) Place the stages in the correct order,

— - - 1

(i1} At which stage could chiasmata form?

(i1} Why are chiasmata important?

(b) The diagram below shows a gamete mother cell and four sperm which would
result from meiosis.

(i) Complete the diagram by writing in the normal number of
chromoesomes found in each of the cells. 1

Sperm

Gamete mother cell
o

(ii) In how many of these sperm will an X chromosome be found?

(1ii) Where in the testes does meiosis occur?

[Turn over
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The graph below shows the relative concentrations of three hormones in the
plasma of a woman during a normal 28-day menstrual cycle.

. ¢
Increasing l g
hormone l ;
concentration

(a)

()

(e)

(d)

[X009/301]

luteinising ] hormone A

4 T hormone(LH)

-
a
T

follicle stimulating ¢

7 hormone (FSH) R L

- Py \
rd | / \ "'\\_‘

-
i

:
» - — |

-’ )
LY EETY EYEY FYVY PPEL o *

.

2 4 6 8 1012 14 16 18 20 22 24 26 28
Days of cycle

Name hormone A.

What is the effect of the sudden increase in concentration of luteinising
hormone?

During which time period is the endometrium likely to reach maximum
thickness?

Underline the correct answer.

0-4 days 12-16 days 22-26 days

In what way would the line showing the concentration of FSH be different if
fertilisation took place during this cycle? Give an explanation for your answer.

Difference

Explanation
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diagram below shows the heart and its associated nerves.

& parasympathetic nerve

(@) On the diagram, mark with an X the chamber where the blood pressure is

highest during the cardiac cycle.

(6) Describe the effect of impulses from the parasympathetic nerve on the heart.

(c)

[X009/301]

(1) Name the part of the heart labelled B.

(ii) Describe the role of B in the cardiac cycle.

(iii) An individual has a heart rate of 75 bpm. How long does one cardiac

cycle last?

Space for calculation

Pape fifteen
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‘ . Marks
7.  The diagram below shows the structure of a villus.
capillaries
lining layer
lymph
vessel X
= [
7/;___/.\\%
(@) (1) Name lymph vessel X.
1
(i) Describe the role of lymph vessel X in the transport of nutrients.
1
() (i) Vitamin B,, is absorbed into the blood capillaries of the villus.
Name the substance which must be present before vitamin B, can be
absorbed.
1
(ii) Which type of body cell requires vitamin B,, for its manufacture?
1
(¢) Name the blood vessel which transports nutrient-rich blood away frem the
small intestine.
1
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Marks
8. The diagram below shows blood flow through a capillary bed in the pancreas.
The area shown is an Islet of Langerhans.
Direction of flow of blood pancreas cells
(a) After a meal rich in carbohydrate, the compeosition of the blood changes as it
flows through the pancreas.
Complete the table below using the words fncreases or decreases to indicate
these changes.
Substance Change
Oxygen
Carbon dioxzide
Insulin
2
by (i) What effect does insulin have on the body?
1
(11) Name a hormone produced by the pancreas which has the opposite
effect to insulin.
1

[Turn over

(X009/3013 Page seventeen

DO NOT
WRITE IN
THIS
MARGIN




Official 5QA Past Papers: Higher Human Biology 2002

9. The graphs below contain information about diet in the UK,
Graph 1 shows how UK diet has changed between 1988 and 1998.
Graph 2 shows how Scottish consumption compares with the rest of the UK in 1998.

Graph 1

g/person/week
0 500 1000 1500 2000 2500

Milk and cream

Vegetables; vegetable products
Cereal products

Fruit; fruit products

Meat; meat products

B 1988
Fats and oi!

1998
Sugar and preserves

Fish

Cheese

Graph 2
Higher Soft Drinks
than
UK +13%
average

PN
v

~16% —31% ~14%

Lower Other fresh
than Fish vegetables
UK

average

Green
vegetables
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(@) (i) From Graph 1, what general conclusion can be drawn about UK diet in
1988 compared with 19987
1
(i) What additional information would be required in order to draw a
general conclusion about the Scottish diet over the same period of time?
1
(iii) When collecting data to make comparisons of this type, state two
variables which should be controlled.
1 .
2 2
() From Graph 1, calculate the percentage reduction in milk and cream
consumption over the decade.
Space for calculation
% 1

(¢) With reference to both graphs, calculate the weekly fish consumption in
Scotland in 1998,

Space for calculation

g/person/week 1

(&) The incidence of coronary heart disease in the UK over the ten-vear period
has decreased. From Graph 1 give two pieces of evidence which may
contribute to this decrease,

(¢) Information such as this can be used by governments to plan for the future,
Suggest what use might be made of the information on diet shown in the
graphs.
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10. The diagram shows a section through the brain. Marks
cerebrum
corpus callosum
A
pituitary
(a) Name parts A and B shown on the diagram.
A B 2
by (i) Name two areas of the cerebrum in which functions are localised.
~ and 1
(i) Explain how the convoluted surface of the cerebrum contributes to its
function.
1
(111) What is the function of the corpus callosum?
1
(c) Parts of the brain are involved in memory storage. Complete the following
sentences which relate to memory loss, using words from the list below.
Alzheimer’s noradrenaline limbic
Huntingdon’s acetylcholine lymphatic
A disorder particularly associated with memory loss is
disease. This disorder is due to the disappearance of cells which produce the
neurotransmitter in the system
of the brain, 2

[X009/301]
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G
10. (continued)
(d) The hormone ADH is produced by the pituitary gland.
Describe the role of ADH in restoring water balance after excess water has

been lost from the body.

[Turn over
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11. A student carried out an experiment to investigate how quickly three groups of
pupils completed a finger maze.

The table below shows the fastest times obtained by each group of pupils.

Fastest time achieved in irials (s)
8 vear-olds 12 year-olds 16 year-olds

11 7 7
12 8 8
9 6 7
i 6 10 9
11 &
10 7 -
12 12 - -

13 6 -]
 average 10-5 74

{a) Calculate the average time for the 12 year-old pupils and write your answer in
the table above.

(b) Construct a bar graph to show the average times for each age group of
pupils.
(Additional graph paper, if required, will be found on page 30.)
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11. (continued) Marks

(¢} (i) Explain why these average results are not reliable.

(i) Identify another factor which would have to be considered in the design
of this experiment to ensure that valid conclusions can be drawn.

(d) It was found that some of the pupils performed better when they were being
watched by other pupils. What term is used to describe this effect?

[Tarn over
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12, 'The graph below shows two survival curves for the UK population.
The curves plot the number of people at each age who are still alive.

One curve is from the year 1800 and the other from the year 1960.

1060 T

|1
1
L]

1
T
1

900

800-FF

700

Survivors N

600

per '

1000 live 500

births

400

300

200

100

(a) Complete the table to identify each curve and give a reason for your selection.

Curve ‘ Year l

X

Y

Reason for selection

0 10 20 30 40 50 60 70 80 90 100
Age (years)

(B) Suggest two reasons for the difference in the curves between the ages of 0

and 10.

[X009/301]
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12. (continued)

(¢} For each curve, express the numbers still alive at the age of 50 as a percentage
of their original population.

Stace for calculation

X % Y %

() For each of the curves identify the ten-year period during which there is the
highest mortality rate.

X years Y " years

[Turn over
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13. The graphs below relate to fertiliser use by farmers, and nitrate pollution of two
rivers from 1930 to 1990,

Graph 1. The use of nitrogen (IN) Graph 2. The nitrate content of the
and phosphorus (P) in fertiliser. rivers Dee and Tay.
1200 N 12
1600 - 10 & D
800 8
Fertiliser
usage per  gnq Nitrate T
annum (mg/dm®)
(kllotonnes)400 T E P 3 A
200 Zr 2N
!
1930 1950 1970 1990 1930 1950 1970 1990
Year Year
N - Nitrogen DO N
P — Phosphorus WRIT)
THI

MAR(
Marks d

(¢) From Graph 1, compare the change in use of nitrogen and phosphorus m
fertiliser from 1930 to 1990,

A
() From Graph 2, what was the nitrate concentration in the river Dee in the
year 19707
1
(¢) What evidence is there, from comparison of both graphs, that agricultural use
of fertiliser is linked to nitrate pollution of the Dee and Tay?
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13. (continued) Marks
(d) Describe two effects of increased nitrate pollution of fresh water.
1
2
2
(e) Name a source of nitrate and phosphate pollution other than farmland.
1
(fy Describe one way in which phosphorus is important to the structure or
function of a cell.
1

[Turn over
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SECTION C Marks
Both questions in this section should be attempted.
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 from the invigilator,
Labelled diagrams may be used where appropriate.
1. Answer either A or B.
A. Give an account of DNA under the following headings:
(1) DNA structure; 7
(1) DNA replication. . 3
10
OR (10)
B. Give an account of immunity under the following headings:
(1) B-lymphocytes and T-lymphocytes: 7
(i) Macrophages. 3
(10)
In question 2 ONE mark is available for coherence and ONE mark is available
for relevance.
2.  Answer either A or B.
A. Give an account of the life history of a red blood cell. (10)
OR
B. Give an account of the influence of hormaones on the growth and
development of boys. (10)

[END OF QUESTION FAPER]
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