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(b) The magnification of the cell is calculated using this formula.

width of cell in diagram
actual width of cell

magnification =

The actual width of the cell is 40 um.

The magnification of the plant cell is
(1)

] A x0.06
0B x0.6
0C x6
[] D x600

(c) () Name an organelle found in a plant cell but not found in an animal cell.

(ii) The location of the genetic material in a bacterium is different from the
location of the genetic material in a plant cell.

Give a location in a bacterium where genetic material is found.

(Total for Question 1 = 5 marks)
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(1)
(2)

Which is the optimum pH for this enzyme shown on the graph?
1.0

(i) Explain the difference in the rate of digestion by enzyme P at pH 1.0 and pH 2.5

() One of these three enzymes is found in the mouth.

[J B 25
[0 C 6.2
] D 100

1A

.

7 marks)

(Total for Question 2
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(3)

(Source: © royaltystockphoto.com/Shutterstock)

(a) Describe how the structure of this cell is different from the structure of a white
blood cell.

3 The diagram shows the appearance of a red blood cell.
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(b) A student investigates the effect of different solutions on red blood cells.
He places one drop of blood into each of three test tubes, A, B and C.

« test tube A contains water
« test tube B contains a dilute salt solution with the same concentration as plasma

e test tube C contains a concentrated salt solution

After five minutes, the student places samples from each test tube on separate
microscope slides.

He places each slide under a microscope and counts the number of red blood
cells in each sample.

The table shows his results.

Number of red
blood cells

A 0

Test tube

B 450

C 450

(i) Explain why the student does not see any cells in the sample from tube A.
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s (ii) Draw the appearance of a red blood cell as seen in the sample from tube C.
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Sss: (c) A person has5 x 10°red blood cells in Tmm? of blood.

S
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B The volume of blood in this person is 4dm? (litres).
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5 (Total for Question 3 = 8 marks)
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(2)

(a) Explain why the student boils and cools the glucose solution before the yeast is added.

(2)

Explain how she could modify her apparatus to obtain a more accurate

measurement of the rate of anaerobic respiration.

(b) The student measures the rate of anaerobic respiration by counting the number
of bubbles produced per minute.
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(c) (i) The student wants to compare the rate of anaerobic respiration with the rate
of aerobic respiration by yeast.
How should the student modify the apparatus in order to measure the rate of
aerobic respiration?
(1)
[ A remove liquid oil to allow oxygen diffusion
] B remove liquid oil to allow carbon dioxide diffusion
[J € add more liquid oil to prevent oxygen diffusion
[ D add more liquid oil to prevent carbon dioxide diffusion
(ii) The student found that more bubbles were produced during aerobic
respiration than during anaerobic respiration.
Sketch a bar chart to show these results.
(2)
(Total for Question 4 = 7 marks)
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5 The photograph shows a giraffe with normal coat colour and an albino giraffe.

Albino giraffes have less pigment in their fur.

(Source: © superstock.co.uk/Superstock)

The fur colour in giraffes is controlled by a gene with two alleles.
The allele (B) for brown fur is dominant to the allele (b) for white fur.

The diagram shows the inheritance of fur colour in a family of giraffes.

Parents

.

male with
white fur

female with
white fur

First generation

O

male with
brown fur

Second generation female with

brown fur

12

P 6 0 2 5 3 A 01 2 2 0

vaNvSHLNISUEMIONOG
DONOTWRITEINTHISAREA

,,AM
0.0.9.0¢
XXX,

SO
R R RRREIERRZRRREKR

>V3¥JVSiH.LNlEI.I.IHM.LONOG : ?\1 5 o 3335 =
*DONOTWRITEIN THIS AREA

OKX

SIS

QEARIAEAX

55

KAARKANK

vaRVSHINGIEMIONGD

XA
SHARK,

DO NOTWRITEINTHISAREA <

XK

A
PR
R,

RO0e%e % %% %%

LKL

R < KRR

XK 9%

PeOed, > XK
X8 X
XK X



XX

076% %2076 762070 %6%.% % % %% %%
CGERKRRIXRIRXIIKIAKAKE
070%%07% % %% %050 % % %% %%

a

KK A A DK

o%
%
L

< KX
M 10

e %%
N

NI
R R R R R R

m¢/fAAA«x\\
X RAXRARHKS
K
- 3Ll

L

SiH

96%0%070% %% %%
%
0%

YUY

0.0 0. 0.0 000000,

0.0 0. 0.00.0.000.0.
XK&yy\/‘?%XXKK‘&’vy\/Jy

9.9 0.0.90.0.0.

XX;<<><X<<CA/ X HKARIRHIRRIRRKK

> X
0070 %070 7070 %6 2020 20 %070 2070 %7070 %6720 %0 %% %02 %% %

AM\W
<
0a:
SIS

SRS
LON
AV

IS
ROSETOLIS
%

152 ¢
o

o

S

S

o

V.

.
>
7

X? \/X\/\

M 10N

2
§ <
- aled
i
e

%

RS

\><\/\/><\/‘/ XA A AKX AR

L

%!

/></

HKXKAKAKKAKAKK.

0000500 %02 % %% %0 % %00 %!
HRHIIHXAXLHKILK AKX
PRSI

HKXARKKAKKAKAKK,

TWRITE INTHIS AREA

DO NOT WhIT

KAKKARAKAKAKAKK.

XLHLIKHIKL LRI KK LK

X
0o
ARARRKARARXAKKH

XSSOSR SIS SSGSGGGKK
CRHRIRARARRRIRAKARNR,

SRR RIS

XX

S S G RIS
S

A
REAX
nE

%

RRIIBII8S

oo
M
:

)
3

A
o2

(RE
P
‘ﬁlkk
ARXKXX? X.

0

otole;

s

N
&

(@) (i) Use information from the diagram to deduce the genotype of each parent.

(i) State the maximum number of giraffes in this family that could be
homozygous dominant.

(b) Two heterozygous giraffes have one offspring.

Determine the probability that this offspring is male and has white fur.

(Total for Question 5 = 8 marks)
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6 Many farmers keep their chickens in sheds.

They claim that their chickens grow larger when kept in sheds rather than outside in fields.

(a) Design an investigation to test this claim.

Your answer should include experimental details and be written in full sentences.

(6)
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(b) Which of these is used to test for protein in chicken meat?
(1)

[J A Benedict’s reagent
[] B biuret reagent

[J € ethanol

[J D iodine

(c) Suggest why the respiration rate of a small chicken is higher than the respiration
rate of a large chicken.

(Total for Question 6 = 11 marks)
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(b) When an egg is released it can be fertilised by a sperm. - s

(i) Name the cell produced when an egg is fertilised. S

oo
S

o
50

(i) A sperm travels a distance of 14cm to fertilise an egg.

This sperm travels at a speed of 3.0 mm per minute. ‘ﬁ’

S

v 5
Calculate the time taken for this sperm to travel to the egg. ‘ X
Give your answer in minutes. 3” <
(2) Sv Pe ‘-.:.’
z e
os, &

THIS AF

M@ = e, minutes | e

(Total for Question 7 = 5 marks) B
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Fish gills have similar adaptations to the alveoli in lungs.

Suggest how fish gills are adapted for gas exchange.
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