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1

Some questions must be answered with a cross in a box X. If you change your mind about an

Answer ALL questions.

answer, put a line through the box £¢ and then mark your new answer with a cross [X.

Read the passage below. Use the information in the passage and your own
knowledge to answer the questions that follow.
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Tissue culture and plants

In micropropagation, plant tissues are grown in vitro on plant tissue culture media, under
aseptic conditions in a controlled environment. This technique is possible because plant
cells can differentiate and become specialised cells. This allows them to change their
metabolism, growth and development to form a whole plant.

© suradach kulduang/Shutterstock

Plant tissue culture media contain substances to support the normal growth and
development of plants. The media are mainly composed of minerals, vitamins, and plant
hormones. The pH of the media is kept constant.

Plant hormones play an essential role in determining how cells and tissues develop

in culture media. Plant cells can differentiate into different tissues and cell types.

The concentration of hormones can determine the tissue that develops. Auxins and
cytokinins are the most widely used. A balance of both auxin and cytokinin leads to the
development of a mass of undifferentiated cells known as a callus.

In vitro cell culture offers an alternative method for conserving endangered species and
varieties. Tissue culture can be used when the plant species produce seeds that do not
germinate or have seeds that cannot be stored for a long period of time. These can be
successfully preserved using in vitro techniques for the maintenance of gene banks.

Embryo culture is a type of plant tissue culture that is used to grow embryos from seeds
in nutrient media. In embryo culture, the plant develops directly from the embryo or
indirectly through the formation of a callus and then subsequent formation of shoots
and roots. The technique has been developed to break dormancy in seeds, and to
reproduce rare species and haploid plants.
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(a)

(b)

O =

Scientists are also using cell suspension culture systems from which products can be
extracted. A suspension culture is developed by transferring a portion of the callus

into liquid media. The media are maintained under suitable conditions of agitation,

light and temperature. This system can provide a continuous, reliable source of natural
products independent of climate and soil conditions. The first commercial application

of large-scale suspension cultivation of plant cells was carried out to produce shikonin.
Shikonin is used in traditional Chinese medicine and is a potential anti-cancer treatment.

State what is meant by the term in vitro. (line 1)

Explain how plant cells differ from human cells in their ability to differentiate and
specialise. (lines 2 and 3)

3
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(c) Give the function of two named minerals included in the culture media. (line 6)

(d) Explain why the pH of the media needs to be kept constant. (line 7)

(4)

(2)

OmC =

<

K82
2K
CLRKLLRS

o%

<

folatecsset
ot

55508
RIARKS

Sotetaletelet
N
SEEL
SRR

R IRELHKEL 0K

%06 %%

RS
555
S

A
S
a:
RIS
RS

I

)
S

€05

RREBRS

10a:
St

[030,8, ':‘
Seglotele!
K’
o aa g
:’:V ":’
KX

S
PP
S
bose ~ 3¢
S50

R
SRR
SRS N
SRS
RIS

CRRRIKERS
QORI
CRLLRLIS
RLLRS
Sosatasssstatesetoloese’s

S
3
o208

0%
3’
%
KKK

K RICICERIICHRRIIY
CSIEXRKL

<
XK

%
‘0‘0‘

boses
RS
95

s
boset
%55

%%’

0‘0

S5
RIS IR ISR

QOOKK
05e%%s%uteo%o%
¥a::
SORIRRK

]
J
%

&
X

B

(8 Joo
SERLS

U
X

bote

Ko

3%{

X

o - et

SR

RS

K

IS8
SERRHHRS
fogesssedores
LSRRGS
Risisteteetotoness
botogoseses

LS
odetotetedel

%@%N%
0000 % %%
CRLLRS

(0
08
2K

255
<8
o0%e!

ORICIKIHKHR



920202929
S
.00 090009,

%
2
CRKKKRRRK

RRRI

000>
% So%0%0%e
RESIEILEs
& LK
KK

0%
XX

(e) Auxin also controls the response of plants to light.

2L
2355
S
2R

2ol
A
SRS
058

Describe a simple experiment you could do to show the phototropic response of
plant stems to light.
(3)
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(f) Explain why scientists want to conserve endangered plant species and varieties.
(lines 13 and 14)
(2)
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(g) Explain why plant cell suspension culture media are maintained under suitable
conditions of agitation, light and temperature. (lines 24 and 25)
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(Total for Question 1= 17 marks)
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2 The diagram shows two cells from a plant root.

(@) (i) Which structure is the vacuole?

O n w >
- I o

(ii) Which structure is the nucleus?

O n w >
- I o

(b) The actual length of the root cell from P to Q is 80 um.
Determine the magnification of the diagram.

[1000 um = 1 mm]

magnification = x
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(c) Root hair cells are specialised cells adapted for their functions.
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Explain how root hair cells are adapted for their functions in the plant.
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(Total for Question 2 = 9 marks)
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3 The picture shows two biscuits, A and B.

Biscuit A

Biscuit B

The table shows some nutritional information supplied by the manufacturers of the

two biscuits.
Carbohydrates in
st SO 9peIOns
starch sugars total
A 1860 13.6 66.5 1.5 68.0
B 1653 3.7 75.8 1.2 77.0

Protein in Saltin
gper100g gper100g

10.0 1.2

10.5 0.9

(@) Calculate the percentage of the total carbohydrate in biscuit A that is starch.

percentage = %

10

OmC =

Vagy SiHL NI ZLIHMWAON 0d

od

Y3UVY SIHLNIILIHM 1ON



(b) A doctor has advised a person to lose weight.

Comment on which biscuit, A or B, would be most suitable for the person to
maintain a healthy diet and to lose weight.

Use the information in the table and your own knowledge in your answer.
(4)
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12

(c) A teacher tells some students to carry out an experiment to compare the energy
values of biscuit A and biscuit B.

(

(

) Describe a suitable method the students could use for their experiment.

) The energy values the students determined for the biscuits were much lower
than the energy values supplied by the manufacturers.

Give two reasons why this is the case.

(Total for Question 3 = 12 marks)
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4 The diagram shows the nitrogen cycle. Some of the stages have been labelled.

nitrogen
in air

—

W plant

protein "\
/ !

animal

protein Q

nitrates
nltrltes>\
ammonla

(@) (i) Which stage shows nitrogen fixation?

A P
Q

(ii) Which stage shows nitrification?

A Q
B U
cT
D W

(iii) Which stage shows denitrification?
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(b) Farmers sometimes add chemical fertiliser to the soil.
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(i) Describe how pollution by fertiliser can affect aquatic ecosystems.
(5)
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(ii) Give an alternative to chemical fertiliser that a farmer could use.
(1)
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(a) Diagram 1 shows part of a DNA molecule.

Strand1 | G | G| C | T|A| G| T|T]|G
bonds between i i i i i i i i i
complimentary bases | ; ; | | | | | |
Strand 2
Diagram 1

(i) Complete Diagram 1 by writing the letters of the missing bases in the
empty boxes for strand 2.

(i) Give the maximum number of amino acids that are coded for by this
DNA strand (strand 2).

(iii) The original DNA strand is used to produce mRNA.

Complete the empty boxes in Diagram 2 to show the mRNA coded for by this
DNA strand.

DNA G|G|C|T|A|G|T|T]|G

mMRNA

Diagram 2
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(b) A length of DNA consists of 25000 base pairs.
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This makes a total of 50000 bases.
In this length of DNA, 30% of the bases are adenine (A).

Determine the number of thymine (T) bases, cytosine (C) bases, and guanine (G)
bases in this length of DNA.

(3)

& 2 TN
bot S
o aLetielete e
SRS

&
%
posess!
RIS

355
25K

X 0% X
IR
ool 020

2
5
25K

otoleteds
X
0958

RRLULX
SRR

258
55
oSeledel
O oR0ta s %000 20005620240 %000 %408

X
%
oo et o ta s o tetetetototetetetoteteds.

Q>
355
Soded

oot otetetotetoteteototetedetetotetote

RS
|y S tetete!
Slettetetets

4
AY
oY
< :‘0.0

-

2
50055
55

&K

1
A

KRRRKRKRN

number of thymine bases (T)

number of cytosine bases (C)

number of guanine bases (G)
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(c) Describe the differences between the process of transcription and the process
of translation.
(4)

(Total for Question 5 = 12 marks)
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6 Smoking cigarettes has harmful effects on the body.

Graph 1 shows the number of hospital admissions in thousands due to conditions
caused by smoking each year from 2009 to 2019.

520 -
500
Number of hospital
admissions ;aused 480 -
by smoking
in thousands
460
440
2009 20

(@) Using information from Graph 1, calculate the percentage increase in the number

T T T T T T T T T 1
10 2011 2012 2013 2014 2015 2016 2017 2018 2019

Graph 1

of hospital admissions caused by smoking in 2019 compared with 2009.
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(b)

Percentage of
hospital admissions
caused by smoking

O =

Graph 2 shows the percentage of all hospital admissions that were due to
conditions caused by smoking each year from 2009 to 2019.

4.8

4.6

4.4

4.2

4.0 | | | | | | | | | |
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Graph 2

Comment on the changes in the number of hospital admissions caused by
smoking and the percentage of all hospital admissions that were caused
by smoking.

Use data from graph 1 and graph 2 in your answer.
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(c) Smoking causes harmful effects on the lungs.

Describe the consequences of smoking cigarettes for the functioning of the lungs.
(5)

(Total for Question 6 = 11 marks)

TOTAL FOR PAPER =70 MARKS

22

OmC =

<

K82
2K
CLRKLLRS

o%

<

folatecsset
ot

55508
RIARKS

Sotetaletelet
N
SEEL
SRR

R IRELHKEL 0K

%06 %%

RS
555
S

A
S
a:
RIS
RS

)
pom:

OO0
RSN
R
LA
avaty
I

o
%
o
5
>
PO "%
.

<X
Do

bototete?
e 7 4
0033

..4
$Sotevavevs
ool ettt atete et toteres

o
%

S
CRGRCKY
SRS

bososetetessset
000%@&%4%%%

CRIICARRIIY
KKK

SRS
daSesetetes

050000 %

SRRKL

SR
S
9%

%
dosy
%
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&
&

K
R
o %0detes
Pedeleleds!

bt
Q0RRIEIKIK

X
5
&
-
=

S,
o

2R

%
5
ik
Wi
&

IR A
002000 000000 %
ettt

S
Sl
SRS
000 18!
poS Satete!

<

<

%”:’
XY
X3
St
9%

o
0%

IS8
SRR
fogesssedores
LSRRGS
Risisteteetotoness
SRR

LS
odetotetedel

%@%N%
0000 % %%
CRLLRS

(0
08
2K

255
<8
o0%e!

ORICIKIHKHR



9088
XXX
203!

<%

RO
Qﬂﬂ&ﬂﬂﬂﬁ?’ <
Sogotores

5

9%
5%

%
<

ORIt
!
X KX
2
<25

o

Sototele
55
R
RIS

0%
CRAXARAAXARAA

N i N
A
%

jotetalotetels
LRSS
SRS

RKKKR

oS

N
LI IH IR
RLRLRRLRRLRS

%

55

N
I

%

8

<X

Noles
RLLZR

{
T

9%
5

%S
o

K
0%}

¢
‘?

o5t
o

o208

LS
‘p
09

<5

<X
25

e

QS
9088

%!

ot

%
%%

%
%

<
%

RRKLILLKE

%

052
(>

G

%

%
%

S s

55
RX

e ne s aseesstss
RIS
eSS o te st tetetetetetets

<X
RIS IIEIARR IR

X
fv
ZRRRRLRERILRIRRLRLLES

o
05
b5
RS
S5

X5
SIS

Ba%e!
SRR
%
%

<%

o0

5

<
<

0o

&
&
355

35
53

50?

o0

<

0%
<

<

5
K
LS

%
<X

A<
e
<

3

.

Cavers
%8s
24%%

de%e%s
e
CXAIRIAS
Dotetetelote

<}

]

5
X

000
ptetettel
LE:
o
CRLR

o~
SR
RIT
et e%
%!
Sotetets

e

SR
ki

120
SoLA
L
XRRKS

Y

RRLIRIKS
oo e stototesetes
botototototetotorotes

<
%
<

XX

BLANK PAGE




BLANK PAGE

24

OmC =

<

K82
2K
CLRKLLRS

o%
<

folatecsset
ot

55508
RIARKS

Sotetaletelet
N
SEEL
SRR

55
R IRELHKEL 0K

SRS
ogelst
%%

%%
X
3‘3
X

AT
o%%

(000
RS
1 & joleles
SLKXKS
55

o
LRSI

)
S

KOG
LS

5
L
KR ¢
PR
0
55

SN
495 @ 9%
SN

XXX XK
SIS
M-

%
%

SERRE
SRERK

<>
%
bole
000!
255

5
b
o2
25

¢
<5
X
bt
9%

$$$
255

(0
oo
950563

255
S
Solels

<>
%
hole!
000!
258

5o
2
o2
25

¢
<5
X
et
it

$$$
23RS

(0
2N
9505¢%

258
S
0%

%
3‘

X
XXX
S8

%
$%%

<
<
o
2R

(X
ato%s
[ X
55

%
%

04

Q@
i
X

&L

6

RS

X
o2

X GR?
Doy & Jo%
0 %
platavaribe?

L mS
T
XK
SRITRIK

-
N

%

00%9.%%%
A
00 v

<X

R

<

2%
<
o
0%l

%
RN
R
Sootedotetetoses
deletedel

LS
odetotetedel

%@%N%
0010200
CRLLRS

(0
08
2K

255
<8
o0%e!

ORICIKIHKHR



	Biology UNIT: 41BI1 PAPER: 2BR
	Instructions
	Information
	Advice
	Questions
	Question 1
	(a)
	(b)
	(c)
	(d)
	(e)
	(f)
	(g)

	Question 2
	(a)
	(i)
	(ii)

	(b)
	(c)

	Question 3
	(a)
	(b)
	(c)
	(i)
	(ii)


	Question 4
	(a)
	(i)
	(ii)
	(iii)

	(b)
	(i)
	(ii)


	Question 5
	(a)
	(i)
	(ii)
	(iii)

	(b)
	(c)

	Question 6
	(a)
	(b)
	(c)




	Centre Number: 
	Candidate Number: 
	Candidate surname: 
	Other names: 
	q2b: 
	p8: 
	q2a(i): Off
	q2a(ii): Off
	q1a: 
	q1b: 
	q1c/1: 
	q1c/2: 
	q1d: 
	q1e: 
	q1f: 
	q1g: 
	q2c: 
	q3a: 
	p10: 
	q3b: 
	q3c(i): 
	q3c(ii)/1: 
	q3c(ii)/2: 
	q4a(i): Off
	q4a(ii): Off
	q4a(iii): Off
	q5a(ii): 
	q5a(i)/1: 
	q5a(i)/2: 
	q5a(i)/3: 
	q5a(i)/4: 
	q5a(i)/5: 
	q5a(i)/6: 
	q5a(i)/7: 
	q5a(i)/8: 
	q5a(i)/9: 
	q5b: 
	p17/1: 
	p17/2: 
	p17/3: 
	q5c: 
	q6a: 
	p20: 
	q6b: 
	q6c: 
	q4b(i): 
	q4b(ii): 
	q5a(iii)/9: 
	q5a(iii)/8: 
	q5a(iii)/7: 
	q5a(iii)/6: 
	q5a(iii)/5: 
	q5a(iii)/4: 
	q5a(iii)/3: 
	q5a(iii)/2: 
	q5a(iii)/1: 


