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§§§§t§‘§§§ 1 The table lists four features of blood. It also shows four main components of blood.
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Put a tick (v") in a box if the component shows the feature.
(4)

Components

Feature
Red blood cell Plasma Platelet Phagocyte

transports oxygen

has a nucleus
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2 The diagram shows a model representing the arrangement of bones in the arm.
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(@) (i) Name the bones labelled 1, 2, 3 and 4 on the diagram. &

(ii) A hinge jointis a synovial joint. &

Draw a circle on the diagram to show where a hinge joint is found. L2

(iii) Name two other types of synovial joint found in the skeleton. 0.&::2:
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o2 R . . . .

§§§§§§§§§§ (b) Vitamin D is important for the growth and development of healthy bones.
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§§§§§§§§§ Explain how vitamin D helps the growth and development of bones.
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§:§§3§ 3 Enzymes are protein molecules.
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S5 (@) (i) Which sub-units form enzymes?

Sk (1)

amino acids

fatty acids

Nn w >

glucose
D glycerol
)

(

escribe how a solution can be tested to see if it contains protein.
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(b) A scientist investigates the effect of temperature on two different enzymes, A and B.

Enzyme A and enzyme B both digest proteins.

The results of the scientist’s investigation are shown in the table.

(

Temperature
in °C

Rate of protein digestion in arbitrary units

Enzyme A Enzyme B

10

0 0

20

5 10

30

5 40

40

20 80

50

60 140

60

80 200

70

20 280

80

320

90

80

i) Plot the scientist’s results on the grid.

Draw the best fit curve for each enzyme.

(5)
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555585 (i) Describe the effects on enzyme B of increasing the temperature from 80°C to 90°C.
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4 The graph shows the percentage of people vaccinated against tuberculosis (TB) in a

country between 1980 and 2010.

It also shows the number of cases of tuberculosis in that country.
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(@) (i) Tuberculosis is caused by the same type of organism as typhoid.

Year

What is the type of organism?

bacterium

— [:] A
— [ B fungus
— [0 € protozoan
— [0 D virus
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§§§§§§§ (ii) Describe the relationship between the percentage vaccination and the
KRR

§§§§§§ number of cases of TB.
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(b) The population of this country in 2010 was 3.45 million.
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Calculate the number of cases of tuberculosis in this country in 2010.
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(c) Explain how vaccination can give a person immunity to a disease.

(Total for Question 4 = 13 marks)

12

P 6 6 4 3 2 A 0 1 2 2 4

0
RS
000t s tet0%e %!

%
LK
d‘

g%%&?
LB
535

CSRQIRRAIRKY

boteletototetotorotosed

O
SOttt
) G 5%
RIS
s otote!

O
e
0SS

IR
EREIRLHELSE
ocﬂqvg?ffq

&%%@ﬁ
Jesssrssass
KRRGS
plosetetete?
SEIES,
SRS,
do%esetels
Bosesesetes
ZRRRKS
SKLRL
SRS,
SRS,
poosetesete?
SEIES,
SRS,

<X
590000
s
S
RRKA
e
s
0% 9%
LK

Py
Kopas
progaat et

I
KPS
Dot i %
PSR

peoasatesss

K5,
SRILS



L

2
SRR

%
%

9%
0&

G
et
555

0 0.0

9%

-
SS90 00 00 00 00

¢
5
ol
SRR
SRKKRRIIARKLIRRNRS,

(0
08,
B

e

S
BRIK

x>
L5
KR

R SRRRIREEESZES,

00
S5
¥\
v 5
s
KK

%
5

XK N AN
CRIRAIK
1%6%6%0%6%0%0%6% % %%

CRICISHRIICH I I I KA

9%
195999 %
R oL
"2}1"‘ RAL
5

XOCRIXA A AR A A AR A AR A A AR A AR AN

RREKS
Sosesaseseses
R ERRREERREERRILRKELR

%

¢

S
¢

5

<
RIS
SRR

K IKIAHA

SRRES
pleletetete!

%
LGNNI

RIS

S5

%
oteds
oS e ot tetetetetetetetototetotetotes

5
R

s
3%,

XOCAII
ORI
A
SR
SRR

X
e

SSPPHRS
SRR
pelese-told

>
3
20
R
KA
¢
5

<>
<
<]
¥l
%
<

%
095
3
%
ALK

<
00}

BLANK PAGE

hoses
2K
9

o

%
%

938

0
K
%
QLK
S %0

O
55
<X

%
%
o

0
KKK,
A 000
PSRRI RKIERS
2555

¢
8

<
X
betetetelet

O
LKL
doSetoteles
RIS
SR

0K
IRRELELLRES,

5%
00ess
?""
%%

L
5

0%
o
o

o%
o
%
Yo%

<
<5
<K

SRR

O
IR
KL
leetetes
C
CRHELRKELS

G000
S5
RERLLLIKLLLN
SGERRIAIS
RIS
botote

(60
8

S8

X2

%
%

<

VD 0 R 0 AR .
Turn over »
P 6 6 4 3 2 A 0 1 3 2 4 urnove



XXX
RRK
BB

AL
X 0% 0%

5 The diagram shows a sperm.
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) Describe the function of a sperm.

(ii) State two other structures, apart from mitochondria, that can be seen in the
sperm if it is viewed using an electron microscope.
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XXX . .

§§§§§§§§§§ (c) The actual length of the sperm between X and Y on the diagram is 3 um.
REERS

S - . ,

§§§§§§§§§§ Calculate the magnification of the sperm shown in the diagram.

[1T000 um = 1T mm]
(4)

52X
SO
N

%%
RRLKS

RREKS
Sosesaseseses
R ERRREERREERRILRKELR

%

%% %o %
SRS

< RREIAERIIA IR IR IR IK KK

%

195999 %

9% R
KOO IR KA XA AKX AR A A AR AN

%
%
S

25
RRLL

HEREKES
KL

K IKIAHA

Magnification = X ...

LRRLLS
SEERS

(Total for Question 5 = 11 marks)

0!
5

LGNNI

RIS

O
RRRKK
oeetetete!
oS e ot tetetetetetetetototetotetotes

QX
XK
RS

N
.’

A
SRR
0K

<]

<
<

<
%
oo

4

2%
o

=

<
0L

X
-

GOQ
bo%es
X
X
%
2R

%
&
q}
XK

o
%
A44 %2

hoses
2K
9

o

%
%

938

<
oo
5%
S %0

000,
KK

OO
odseotetedes
R ete st tetetete!
Do teloleteteletes
CRLRRLHRLRILES,

<
SEELKL
RXKS
PR
93008}
bo0ees

0%
o
o

¢
8
g
REE
N
Yote%e

<>
RS
»E
54
5
o

k-

o

ologele

AF
%3

<
<5
<K

SRR

O
IR
KL
leetetes
C
CRHELRKELS

9900,
(K
SRR
QRHLLKS

XXX
KX
e

000

8
XX

o0t

%
9

%
<

VD 0 R O 0 .
Turn over »
P 6 6 4 3 2 A 0 1 5 2 4 urnove




6

(@) The diagram shows a Bowman'’s capsule and its associated blood supply.

ultrafiltration

(i) Describe what is meant by the term ultrafiltration.

(ii

) State three differences between the composition of blood in vessel A and the
composition of blood in vessel B.

16

P 6 6 4 3 2 A 0 1 6 2 4

8888
SRS

RAICK
KRR

SRR
S Selotatetototes
ILES

%
R IGERLIK

X
SRR
Sogoseseses

S
SRR
29595

e %%
026%0%0%6%0 %9962 5%}

ORI

5
2%
o0

Y

S0RS
KRR,

<

%%

o2
KEHHRS



t:t:ig:t::

S8 . ) .
§§§§§§§§§§ (iii) Explain how blood vessel A and blood vessel B help the process of ultrafiltration.
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(b) The diagram shows part of a kidney dialysis machine.
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The dialysis fluid contains glucose at the same concentration as in the blood
flowing through the dialysis tubing.
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Suggest the effect on a person undergoing dialysis if the concentration of glucose
was below that of the blood flowing through the dialysis tubing.
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7 A student uses this apparatus to investigate the energy content of different foods.

thermometer

\

water
glass tube /\

stand —]
£

mounted needle
burning food

This is the student’s method.
* add water to the glass tube
* measure the temperature of the water
* place a piece of food onto the mounted needle
* set the food alight by placing it into a Bunsen flame
* place the burning food under the glass tube
* measure the temperature of the water when the food stops burning

Repeat the method using different foods.

(@) (i) State three safety precautions that the student should take.

(3)
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§§§§§§§ (i) State three factors that should be controlled during the investigation.
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ii) Explain why the energy content of a sample of food is likely to be higher than
the energy of the same sample measured by this method.

0%
R GRCIR KRR

0
K
e

oot teotetotesetotetost

2R

X

LR
detegesese
SRR

<
KOO AR A AR A AARAR A A

0% 0%
0%
KKK

o
55
255
oS eotetetetetetetotetetotototetetel

IR

%
55
s
0592
255

<
55
SR

%
e

QX
R

-
prote

P
SN
%

% 9%
% %%
<
RRRS

§
g
%

<

G0
SLRRIRRS
%’ L
joses
255525
ook

o%
o%
£

<

9.0, 0.0.9

288555
S

<K

%%

S

oSods
SRREILLERLL,

<
o

%
CGRICIEIICIEIRICIARRKY

%
<

OO
R
292000

5888
ororenes

%%
<

0 0.0
XK
200!

o5
QX5
CRRRAEIGLRKL

K SRIIKIIRIIISIIIKIARK

i
o

KR

%
%
%

<X
ORKARRAAARRAAARARAAARK A

<
K5
<5
QR
K
XS

>

5
S

R

0
8
3N
=7
=
ol

%%
38
B
9.0
o

s
Jogeneses
L85
NON
SAINF]
SRS
protetetetetetetors

)
il
358

QLY
EX]

SSGHS
SR
SRS

2R
SR
SIS
SHKKXR
KKK
SR
SEGHES
SHKIX
Potatsseted
SR
SRRLLRS

19

L RTRE Y Turn over »
P 6 6 4 3 2 A 0 1 9 2 4 urhove



LK
%
QR

0
888
Sootetodet

agﬁﬁﬁg
R
555055

SRS
SIRRAEES
CXRRLLRRL

(b) The diagram shows a calorimeter. This is a piece of apparatus that is used to
measure the energy content of a sample of food accurately.
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Discuss the features of this calorimeter that will give a more accurate measurement
of the energy in a sample of food than the method used by the student.
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~ | 8 The diagram shows a reflex arc involved in a reflex action.
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(a) Describe the function of a reflex action.
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(b) Using a line labelled Z, show on the diagram which part of the reflex arc would be
connected to a receptor.
(1)

(c) Describe how the nerve impulse passes from position X to position Y in the reflex arc.
(6)
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