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pSotetetets

Answer ALL questions. Write your answers in the spaces provided.
Some questions must be answered with a cross in a box [X].
If you change your mind about an answer, put a line through the box 8¢ and then
mark your new answer with a cross [X.

1 (a) A student investigated mitosis in the root tip of a garlic plant.

(i) Explain why the student used the tip of the root.
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(ii) The student squashed the root tip on a microscope slide to spread out the cells.
The slide was placed on the stage of a microscope.

Describe how to use the microscope to obtain a clear image of the cells.

SR

RIS
IR

35
XK
SR

ELRRLILL
e
ISR

000

KK
:._:::.:,:.*.,

o
55

;f’):‘« 59
%0

(é [
CIRRIAILSS
KGRI
o
3RS

KOS
DL
QLR

(iii) The student could not see the chromosomes inside the cells.
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State what can be added to the root tip squash to make the chromosomes visible.
(1)
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(b) Figure 1 shows a root cell in a stage of mitosis.

Figure 1

(i) Which stage of mitosis is shown in Figure 1?

[0 A prophase
[0 B metaphase
[0 € anaphase
[0 D telophase

(ii) Describe what is happening in Figure 1.

(1)

(3)

(Total for Question 1 = 9 marks)
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2 (a) Chlamydia is caused by a pathogen.

(i) Chlamydia is transmitted by
(1)

insect vectors
sneezing
sexual intercourse

contaminated food

—

i) The type of pathogen that causes chlamydia is a
(1)

bacterium
fungus
protist

virus
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(b) Figure 2 shows the number of cases of chlamydia in the United Kingdom per
100000 people between 1996 and 2013.
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Figure 2

(i) Describe the trend in the number of cases of chlamydia between 1996 and 2013.
(2)

SO (i) State the number of cases of chlamydia per 100000 in 2013.
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(i) The population of the United Kingdom in 2013 was 64 000 000.
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Calculate the number of people with chlamydia in 2013.
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3 (a) Figure 3 shows the activity of the enzymes pepsin and trypsin at different pH
levels.
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Figure 3

(i) Describe the trend in the graph for the enzyme trypsin.

Use data from the graph to support your answer.
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4 (a) A karyogram is a picture of the chromosomes found in the nucleus of a single cell.

Figure 4 shows a human karyogram.
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Figure 4

(i) State two reasons why this karyogram cannot be from a gamete (sex cell).

(ii) State the gender shown by this karyogram.
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(b) Figure 5 shows two sperm cells.

sperm A sperm B

el eat

Figure 5

) Name structure Z.

(

(ii) Sperm B has a larger middle section than sperm A.

Explain why sperm B will be more likely to fertilise an egg than sperm A if they
were both released at the same time.

QR
0%

5
0505
50

A
%)
QRS

(Total for Question 4 = 10 marks)

6
3% B
IR

<
%
(
5
S5

00
pPososesen
ZRIERS
R

oo

%
SRS

SRS Y
Sl 0.8
S mscs o
GRS -
eSS b 1039
KIS Sk
SSRGS DS g
ST~ 20 0 RS aTels
bogsro~ 1o s SRRS %! rioio%
SR Setata%%

SR oo 2%
05 SR

fiss o

XL LR
L8308 SRS

SO 0! %S
S 9% g
o8 -0l e BN s’
S PBIL Lommay
% K P
IR KRS
ST 208
SRS XS
S5O %08
S RRES X
RS S
22X o
&% o

K5 R

% s

oS %

2 0
5

700 s
0 LK

S KRS
QB S,
s SN

o2 KIS
RIS

RS

2RI
SRR

CRRKKS

KNS

LS

LKA

KRS

KRN
SRR

CRRRKS

SRR

LERRRK

BaSesssesess

2XRHS
SRR

CRREXS

SRR

Bogegatesese

\ Koot
Retetedetoss

10

p 6 01 7 9 A 01 0 1 6



ble
u
do (1)
asa
hat
ed
W
(6]
tsh
ha
del
mo ds only
a n
ilt t? bo nds up
bu ec n bo gro
rick orr oge N e
C is c dr oge ha
ncis NA y hy ydrhosp NA.
ra D db h o D
F t n
d u e by a les d
n 0 in d d u m
a b o e n c u
o ) IS ; .
atsure en es re jo uga mo ein
Wct tem baS 3 as ate bas
m ir (0] t S
)Jaeux hich pai gr nsis ho f oa
¥ (a h W ch hate o to p eo
S
o > (i) e sp ides ed tag S
33%3:22 ho ti in en -
. %%%ow A 0 .0 C C .....
» p e ] [N
«000 ot D ........
i B uc ar 1
00’0,«000 n S h -----
O se i
::::‘s%:::: @ ba s -
::"@,,:: w o
~:o O ho T o
”" D s D . .
00.14."» -
?sogg% ] e6 5 -
»",»7«0 r 3 g ‘‘‘‘‘‘
3‘*13“}3‘ u e -
00.“3)» S g S _r .....
- Fi 30 ba o
»‘_0,1&0 e o
i) A .
‘~ w (ii 25 G N 6 .
5 re -
"‘ ::::I’:?a: 0 u o
:%::" :::*3:;.: 2 ig -
32;‘ 32;:;;;3%2 15 F o
5 ;33,?%;3 . -
»%bf&» ‘‘‘‘‘
plode »0 ----
§§§§f§ tag 10 A - J
'&wz n n 5 -
- cent: -
efurl,}o> 0 o
- P iy -
»’0,«0» s
»00.000» . .
N -
::%g::::: -
000.0«0» t ......
“.«f». o
:2.3:::::. -
»0‘.09'0. ......
: -
S 22“.’.?;'322 -
& 000‘00‘.‘» ‘‘‘‘‘‘
0:0 ::::Y‘!:’: -
3 .~’» »0.‘.3.» B .
5 «v,'» 00%; ",« h o
0040‘«» &»Av.‘zo . .
-
% ::‘« & o—v:. -
= o
o -
»u;'» L -
g‘?’% "+3’ -
’“ -
0‘0’0‘v’0‘ | -
::3::35::2. | -
»%v«'» .....
::::3:‘,::: .......
.........
............
,,,,,,,,
,,,,,,,,,,,
0‘0,,-@’.0 ‘‘‘‘‘
332%‘3333. .......
»0,:««» ‘‘‘‘‘
1N
»’.««» R
10
000.0%«0
»0.00.«0
3 <
00.0;90.0. 0» To%¢
3 %
K
'0
%
X
(
XX
43-;‘»
% »0.0.00»
..:*;:iii. \
»3;222222 2232‘:3222
:..::::::%
033:333222 2.3:3"
»02%«00
00.0%0000.

11

| 2
over
n

Tu

|II| 1

i

|II|I |I|I|A

I}
i

|| I" 0

0

5
‘ =



PMT

-
(b) A scientist obtained a mass of 0.0062 nanograms of DNA from a diploid human cell.
Calculate the mass of DNA the scientist should obtain from a haploid human cell.
Give your answer in picograms. e
’0&‘.0;;0
(1 nanogram = 1000 picograms) -
(2)
Dot
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. picograms
(c) A student used the method shown in Figure 7 to compare the mass of DNA
extracted from strawberry fruit cells and from kiwi fruit cells.
crush the fruit cells in a buffer solution
A 4
filter to separate the soluble DNA from the cell fragments
A 4
add ethanol &
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X
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PMT

(ii) State two variables the student needs to control when using this method to
compare the mass of DNA from these two fruits.

(2)

K

e (i) The student repeated the experiment.

S8 Give one reason why.

KB (d) Mitosis and meiosis are processes that produce new cells.

Compare the outcomes of mitosis and meiosis.
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6 (a) Clostridium tetani is a bacterium that can be found in soil.
It causes the infection tetanus.
Children are vaccinated against tetanus.

Explain why these children do not get tetanus if the bacteria enter their body
through a cut in the skin.

(b) Colistin is an antibiotic used to treat infections in the bloodstream.
Some bacteria are resistant to Colistin.

Explain how these bacteria have become resistant to Colistin.
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*(c) Figure 8 shows three stone tools found in different layers of rock.

tool A

K

- layers of rock

Figure 8

Explain how information from Figure 8 provides evidence for human evolution.
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