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1 (a) The photograph shows a group of red blood cells.
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(Source: RomanenkoAlexey/Shutterstock)

SREISIIRKK:

(i) Describe the function of red blood cells.
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(i) Explain how the structure of the red blood cell is adapted to its function.
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(b) The photograph shows a section through a blood vessel in a leg.

magnification x10

(Source: © DR. GLADDEN WILLIS, VISUALS UNLIMITED/SCIENCE PHOTO LIBRARY)

(i) State the type of blood vessel shown in the photograph.

(i) Explain your choice of blood vessel.
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58 (iii) Calculate the actual distance between points A and B.
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2 A student uses these three tests to identify the contents of four powders, W, X, Y and Z. SR
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. jodine test
« Benedict’s test

. biuret test

The table shows the student’s results.

Colour observed after testing

Test Powder W Powder X Powder Y Powder Z

iodine yellow/brown black black yellow/brown

'
0%t

S
KRS
o Reta00%0%5%0%0%0%0 s tetetetetetel

X
S
oo

RERERS
S5
SRS

QLKL
S

CRKK

Benedict's blue brick red blue brick red

2%
CRRSIIILRRLS,

Sotesetels
oot tetotetetetetotetotet

AR
020}

CGRRIEIIIAL

0%

biuret purple blue blue purple

K
<

%%
RS
00‘0.
R

o
L

(a) Describe how the student should safely carry out the Benedict’s test on the powders.
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§§§§§§§ (b) (i) Identify which powder gives a positive result for starch but a negative result
XXX

§§§§§§ for the two other tests.
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(i) Identify which powders contain protein but no starch.

(i

i) Identify which powder contains reducing sugar but no protein.
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3 Read the passage below. Use the information in the passage and your own
knowledge to answer the questions that follow.

Sweating is normal when we are hot. It is part of our natural cooling
mechanism. If you sweat visibly when you do not need to cool down, it can be
a problem.

The sweating process is controlled by the brain, which sends signals down the
5 nerves to the sweat glands.

Sweating is crucial to survival. We sweat to control body temperature and the
sweat glands in our armpits can produce several litres of sweat in 24 hours.
How much we sweat varies hugely from individual to individual and even from
day to day.

10  Hyperhidrosis occurs when some areas of the body start sweating excessively.
This affects about 1% of the population. There are two main types. The most
common type is primary focal hyperhidrosis, which affects many parts of the
body. There is no known cause, but it usually begins in childhood and often
runs in families. Another type is secondary hyperhidrosis, which often doesn’t

15  begin until after the teenage years, and usually has an underlying medical
cause. These causes can include diabetes, menopause or chronic infection.

It can also be a result of eating certain foods. Stress can play a major role too.

(@) Which part of the brain controls sweating (line 4)?

L1 A cerebellum

[J B cerebral hemispheres
[J € hypothalamus
[0 D

pituitary gland

(b) Which type of nerve sends signals to the sweat glands (lines 4 and 5)?
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§§§§§§§ (c) Describe how sweating controls body temperature (lines 6 and 7).
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(d) Explain the evidence in the passage that indicates primary focal hyperhidrosis is a
genetic condition.

RIS
(5%

LKL

0%
R R IR IR KRR

ARSI,
LRRIRRRIRRLRLLRLRLLKRK

LIRS
5

XA
R

<

QIR

25
5
'S

K

<
R

s

0592
S5

%
&

%
RS

'

5

QR
R
ke
a9
S

~

?ggy
%
S

<
%93
%%
I
o W o
2ol
oot

4

LXX
RLKK

oy

O

<
00}
&

%

%

&
R

4

P

R
R
3 vn
)

ShALRL
LRRLKS

o

N
hEY

O

S5

%

X
o

N
Botol ot
CBK
SRS
BRHLLS
090 Mgt
sl

$9%8
ST S &S
R IRAL RS
RRELRKLLELRISIR

%
050

>
R
000000 %
55555

0K
25988

SRS

KGRI IIIRKIIRIRK KR

oo
<5
RRLLLREZLLRZLLRZLLE

d9seses
<5

oo
Seetetatetes

RS
SRS

(e) Secondary hyperhidrosis can be caused by diabetes.
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Give one risk factor for diabetes (line 16).
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(f) The passage states that how much we sweat varies from individual to individual
and from day to day.

Explain why this is the case in people without hyperhidrosis (lines 8 and 9).

(Total for Question 3 = 14 marks)
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4 The table shows the results of a survey about the number of teeth per studentin a
class of young students.
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§§§§§§§§§§ (i) A full set of teeth for the students is 28
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:§:§:§¥:§: Calculate the percentage of the students in the class who have a full set of teeth.
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(b) A full set of teeth for an adult is 32
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) Explain how reducing the amount of sugar in foods helps prevent tooth decay. o
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Two students use this method to investigate if caffeine affects the speed of a reflex action.

+ student A sits in a chair holding out a hand with their thumb and
forefinger open

+ student B holds a metre rule with the 0 mm mark just above the open thumb
and forefinger of student A

- student B releases the ruler

« student A catches the ruler as quickly as possible by closing their thumb
and forefinger

student B

— 7

student A

The method is repeated 10 times.
The student catching the ruler now drinks a cup of coffee and waits for 30 minutes.

The investigation is then repeated.

16

P 6 7 0 6 2 R A 01 6 2 8

OO
RS
doSetedsd
Sogotetetetedotes
SSeloletetete!

<
5

bos
SRR

G0
Q5
Sogoseseset

X

REERRLLRRL

Y

oot
SR,

(>
508
véga‘
'
QRS

2%
e
Sy
b3
%S L

05K
SR

ORI
NS

00K
SIRLLLE
ETLE
B K
2%

%
<X
X
SRS

0K
5K
i

QR
SRR



SRR

S

SRLLEES

SRS

XK

agssserese

SRLAEERS !

SIS e table shows the student’s results.
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& Distance travelled by ruler in mm

Trial
. 1 2 3 4 5 6 7 8 9 10 mean
Conditions

without coffee 210 | 190 | 200 | 205 | 207 | 195 | 198 | 195 | 199 | 201 200

with coffee 165 | 160 | 163 | 167 | 165 | 170 | 175 | 170 | 180 | 175

(@) Complete the table by calculating the missing mean value.
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(b) Coffee contains caffeine.

State the effect of caffeine on the reflex action.

(c) Explain why the student waited 30 minutes after drinking the coffee before
continuing with the investigation.

GES
R85

XORAARRARAARRARAARRA AR AARAKAA

XA
RS
SS90 002 Y % N
DO
SRIEIIIZIIBKS

ot
<
5
25

%

<

3
%5

5

0%
KL

<
X
o ode

%%
oo
35

<

55
<5

RS

<
255
otote!

G0

55K
o

938

0
oo
odedet

<X

IR,

CGRCISSIRCIAERIIARKY

6
S5

388

XX
B990%S
3550

e
Selototedet
~@N¢&ﬁﬂﬁ%@%ﬁ%&§$&&hﬂ&?

35
t‘

X
£30s

O
CRKL
=<
oK)
2
KR

~
%S
oot
< 5
S
S5

%
X

R
PATX
SR

0
e
K

%
0O

vz
S &Y
DO NOT
vz

5
IC)

et
CGRRRAA

Bosesssetetatoteloteloters

o203

QLK

XSS
%
CIRICIARIIKIA

0:00000000

KR AARAKAARAAK AR

<X
100,
e

17

AR R D 0 0 Turn over »
P 6 7 0 6 2 R AO0 1 7 2 8 urhove



(d) The student who catches the ruler does not eat or drink anything for several
hours before the investigation.

Suggest why this improves the validity of the investigation.

(2)

(e) A cup of coffee contains 100 mg of caffeine. A can of cola contains 50 mg of caffeine.

If the student catching the ruler had drunk a can of cola instead of coffee,
estimate the mean distance travelled by the ruler.

mean distance = ...

(1)

(Total for Question 5 = 9 marks)
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6 The diagram shows some of the structures of the elbow joint.

(a) State what is meant by the term joint.

(

) Cartilage has not been shown on the diagram.

Draw the missing cartilage on the diagram.

(2)
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§§§§§§§ (c) Explain the effects on a person if the cartilage in this joint is missing or damaged.
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(d) Tendons are important in the functioning of a joint.

Explain the importance of tendons in the movement of bone M.
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7 Various diseases are caused by microorganisms. Some diseases can be treated by
using antibiotics. e
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(i) Explain why it is not possible to treat Ebola using antibiotics.

(b) The graph shows the effect of two different antibiotics on the growth of a .:;:3:
population of bacteria. S
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§§§§§§§ (i) Calculate the mean rate of change of the bacterial population for antibiotic B
KRR . .

§§§§§§ during the five hours.
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mean rate of change = ... AU per hour
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(ii) A bactericidal antibiotic kills bacteria.
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A bacteriostatic antibiotic prevents bacteria from reproducing.
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Use data from the graph to help your answer.
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(i) Discuss which antibiotic would be better to use to treat any disease caused by
the bacteria.

(Total for Question 7 = 11 marks)
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8

(a) Genetic conditions are often caused by recessive alleles.

(i) Which of these describes an allele?

(ii

N

0
0
0

A achromosome that controls a characteristic
B an alternative form of a gene

C a pair of chromosomes that are the same size
D

one of a pair of chromosomes

) State what is meant by the term recessive.

(b) A student investigates a genetic condition found in his family.

The student made these observations.

he is male and has the condition

his mother does not have the condition

his father and his father’s brother have the condition
his father’s sister does not have the condition

his father’s mother (grandmother) does not have the condition but his
father’s father (grandfather) does have the condition

Construct a family pedigree showing which members of the family have the
condition and which do not.
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§§§§§§§ (ii) Discuss the conclusions the student can make about the inheritance of

KRR oy

§§§§§§ the condition.
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