Questions 1 and 2 refer to the plant cell diagram

Cell Structure

bhelow.

v

Which of the plant cell components shown
ahove is made from a structural carhohydrate?

Which labelled part controls cell activities?

matches  the plant  cell  structure  to

function?

Which line in the table below  correctly

Its

Plant cell
stricture

Function

Controls all the

A | Cyvoplasm . L
chemical activities

B | Cell wall IKeeps the cells turgid

Prevents the cell from
C | Vacuele bursting in a
hypotonic solution

- )
. Controls which
Cell
D molecules enter or
membrane
leave the cell

4.

membrane?
A Nucleus

B Ribosame

"~

Chlaraplast

[ Nhtechondrion

Which el the following is not surreunded by a

15
Number
of cells

6.

The bar chart below shows the numher of

c
4

ells of different lengths it a sample of onion
pidermis.

20

104

o

|

1

I T o
T T I I

LT

[

47-49 50-52 53-55 56-58 59-61

Length of cell (micrometres)

The percentage ol cells with a length greater
than 55 micrometres is

A 10%
B 13%
C 20%
D 30%.

Which structural feature 1s common to both

plant and animal cells?
A Cell wall
B Chloroplast
> Nucleus
D Large central vacuole
7, The eell struetures shown belaw have been

nwgnified ten thousand mes,

Mitechundrion Chlaropfust

0-0&65 micrametrcs

Lxpressed az a simple whole number ratia, the
length ol the mitochendrion compared to that

of the chlaroplast is

A 8:13
B 13: 8
Coon 65
D osa:40




8. Thediagram below shows acell.

T he function of structure X isto

A

B
C
D

cell.

control cell activities
keep the cell turgid
control entry and exit of material

relesse energy from glucose.

The dingram lelaw shaws pars of an animal

Where does svithesis of mRNA take place?

11. The dingram below shows a gr

The Field of view was 2 in diameter.

T

Culeutate the average length and widrh of the cells.

Space for calcilaiion

Average length___ mm

Average width —— .mm

10. -y disgram belaw shows the arrangernent of
molecules i part of u cell membrane.

Wiar trpes of malecule ave represented by R

anc Y7
A ¥
A Phospholiprd Pratein
B Protein Phaspholipid
L Protein Carbahydrare
D | Carbohwdrate Pratemn

aup of cells as seen under a microscope.




12. () The diagram below shows two cells I and €.

Cell P _ Cell ©)

i
M

(i) Complete the table below 1o give the name and function of the parts
labelled A, B and C.

fetter Part Fuuction

A cetl membrane

13 nucleus

¢ site of cell activities

iy Which cell is a plant cell? Give a reason for your choice.

Cell

Reason

[~
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13. Phe diagram shows a human liver cell and a magnified section of its plasma
Arembrane, P et
mugnified section of
plasma membrane

QIVIA, -

m.‘ac_p =IO,
TR B

S microvilli ;_,L{L\],U
-“_ -

ua

puelear membrane

{2) (i) Tdentify molecules Sand T

5 {
o {
(i} A pore in the nuclear membrane is shown by label R.
Diescribe the importance of these pures in protein synthesis.
|
(i) What evidence in the diagram suggests that this cell produces large
quantities of ATP!




14,

()

ey

Q

The dingram below shaws Panareeciion, o unicellular erganism found i fresh water.

=

- 25
cilia for mnve ant\ i_% .
= by
. f{

Ak
food vacuale
forming
TSOSONTES
Iy e plasima
membrane

Ldentify organelles Fand Q.

(i) Name two chemical components of the plasma membrane.

(i} Givea property of the plasma membrane which is related fo its role in

OSINURIS.




() Fuglena is a single celted arganism.
The dingram below shows same of the structures wichin Zuglena.
whipr-lilie
flagellum
7

N/

chioroplast

cytoplasm
cell membrane

(1} Fuglena hus strucoures found in most cells,

Complete the table below 1o show the numes of these structures and their
funetions,

Strcuive Funetion

vontrols the entry and exit of materials

Cyroplasm

Nucleus
2
(ii)  Name the structure that identifies Englena as a plant cell,
1
f&)  Most plant cells have a cell wall,
Name the structural carbuhydrate in the cell vall.
i




Uses of Microbes 3. An investigation was carried out to measury’
: ) S . the rate of carbon dioxide production in bread
S . dough.
Once yoghurt has been produced it is stored in gl
L Carbon dioxide production was measured by -

a{ridge. o
This | T recording the change in volume of a sample of
s is because I " bread dough over a 50 minute period. ~
A " bacterial growth is slowed down The resulbts are shown in the table below.
B it makes the yoghurt.more creamy S -
) . . Tine
C it causes lactose to change to lactic acid (minutes) 0 10 | 20 | 30 | 40 | 50
D the taste of the yoghurt is improved.
Valume of
douglt 10 14 18 21 23 25
{cm?)

. . The conclusion for this investigation was
Fermentation of sugar cane produces aleohol,

What is produced when this alcohol 15 mixed
with petrol?

A 03cm? of carbon dioxide wuas produced
per minute

B 0-5c¢m? of carbon dioxide was produced

A Biogas
per minute

B Gasohol
C 15cm? of carbon dioxide was produced

C DMethane per minute

D Carbon dioxide D 25cm3 of carbon dioxide was produced
per minute.

4. Yeast cells are used in the brewing industry.
(iy Name the type of respiration involved.
!
(i)  Explain why yeast cells are used in the brewing industry
i
5, (i) Llnderline one aption in each set of brackers to make the folluwing
SENTENCE TOrieeT.
B ] ' I aleohol ] '
Gasohol is produced when cells act on sugar to produce ¢ -
| methane |
ethancl ]
which is then mixed with B !
{ petral |
6. Answer either A o¢ B
Lahelled diagrams may be included where appropeiate.
A, Describe the Funcrion of yeast in bread nuaking and the anaerohbic pathway of
respiration involved in this provess. 5




Che graph shows the changes in che population of bacteria it a fermenter,

Population
of bacreria
numbor of
cells)

(a) (N
(i
(i
8.

(A)

(13)

Stage A | Stage B Stayge C Stage 1D ,

1[

Tirne
Describe  the changes in population of the bacteria during

Give a reasen for the changes in population shown during Stage I3

an the graph.

Camplete Stage [ on the graph to show rhe effect of an
increasing death rate on the populatian of bacteria,

One type af cell is used in the production of yoghurt.

Name the type of cell used in the production of yoghurt.

Narnte the mik sugar used by these cells.

10




9. As milk saurs there is a change in pId. The following graph shows the pH changes
ina sample of milk over 50 lours at a temperature of A1°C, )

10) 20 30 40 S0

T e (hars)

(&) Calculate the average decrense in pH per hout

Spuce for caleniotion

pH units

Milk is considered to be toa saur for human consumption when the

("
pH is less than 64,
For how many hours would this smmple have renwained fir ro drinke
hours
(¢)  The souring of milk is a fermentation process,

Nanie the substrate; praduct and the type of micro-organisn involved..

Suhstrate

Product

Type of micro-organism

11
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10.

(e} The table below shows the number of bacteria grown in a fermenter over a

24 hour perind,

Time ] Number of bacleria
{hours) - R (billionsfoim®)
0 20
+ 25
3 | S0
12 2
¥ 225
a1 225
2 225

Deserilye che growth of the bacteria aver the 24 hour period.

It

(by The Tollowing dingram shows different remperatures and their effect on

Bacrerial growth.

*C

140

t30

126

111G

Many bacteria are killed - | 100
but a few survive 20
80

70

&0

_ 50

bacterin growing and 40
multiplying rapidiy 30
. . . 5
bacreria growing slowly _[ 1o
0

_ -10

bacteria alive but not 230
growing .30

Yy bailing water {100°C)

¢———— body remperacure (37 7C)
e average room temperarare (2070

e {ridge temperature (4 °C)

L freezer remparature (-18°C)

12




b} (confinued Warks |- o
o, 101 teont } Marks | ey | ps
(i) What would he a suitable temperature to pravide aptimum conditions
for hacterial growth in a fermenter?
LA 1
(i) WHhy should a fermenter be heated 1o 120°C before it is setup?
i
LT Lo . - N . -
(i} Explain Wy foad shauld anly be kept for a few days in a Iridge. :
I
(¢} Micro-otganisms can be grown on waste {rov food processing factarics. They
can then be hurvested and used as animal feed.
Which important foad camponent is present in increased quantities as a result
ol this upgrading ot the waste?
1
11 The diggram shows an industrial fermenter, M is fitted with a number of
tups which allow substances to be udded or remaoved,
N0
_‘%‘ .
——— fermenter
i
D
cold warer jacket
(21 Which of the taps, A, B, C, D or I, would open o
(i) add nurrients ta the mixure?
{ii) remove waste gases?
(iiiy  drain off che products? 2
() The fermenter should be kepe at 35°C. Explin vehy the water jacker
around the fermenter should b cald.
t

13




11.

{(continued)

() Barley malt extract, witer and yeast were placed in the fermenter and

left for several dayvs

The rate of fermenration was messured and the resulis are shown in the

araph below,

40
30
Race of
fermentation
[ ) : _"()
icmd of carbon
dioxide per hour)
%]

0 -

T o
rd
J] ] N
I I 441
; S8 B
SEER|
|Eal
T
0 2 4 f g 10

Time (<days)

(i) Describe the changes in the rate of fermentation over the ten duys.

{iiy Suggest a reason far the change in the rate of {ermentation

retween points A and B.

(i) ¥hy must the borley be maked before it can be used by the yeast?

14




12. te) Barley is o plant grown for use in the brewing industry.  The
i

. ‘photagraphs below show two varieties *of barley that have been

" produced by selective breeding.

- awns

. “rains

oo

e -

=l

Practor barley Rika barlay

escribe one difference between these two varieties of barley,

(&) (i) Explain why barley must be malted bhefore uze in the brewing

JArocess.

(ti} Descrile how  brewers ensure that the yeast curries out
fermencution an the sugars extracted from the malted bartey

15
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An investigation was carried aut into the effect of temperature an the rate of  arks

regpiration by yeasrt.

Details of the apparatus, method used and results are given below, Al 1L

Apparatus

']

Iy aumne—_ R | HLT )

measuring
eylinder

water bath

[T [T T[T AT Ty m

b

reactian flask

Alethod
! Water bathg were set up over # range nf remperatures,
~ - . ). .
2 100em?’ of glucose salution and 50cm’ of yeast suspension were allowed

to reach rhe same temperature as che warer hath.
The glucose solution and the yeast suspension were mixed in the

-

reacrivn flask.
4 After 1 hour; -the-volume of gas in the measuring cylinder--was

measured.
Resules
Temperainie ) 1O 20 30 40 50
Voluwme of gas produced iy | howr  {em’) Y 18 36 48 S

(a} Ethanal was formed in the reaction flask,

Whar cell process produced this?

(b1 Trescribe the relationship between the temperature and the volume of

gas produced in one hourn

16




13.

{continuecl) Marks |IKU | Ps
. L
() Predict the volume of gas which would be collected in one hour if the
imvestigation was repearet ar 60FC Give an explanation -for your
AR, )
i apd Pt ' -1
Frediction _— __em f
Explanation '
|
(d) Describe the conwral fasks that would be set up to show that the gas
was produced due ta activity of the yeast and to no other factor,
2
ie) Use the results to complete o fine graph to show the volumes of gas
produced in one hour over the range of temperatures.
fAn additional grid, if needed, will be found an page 27.}
¥
I
|
|
I
|
]
|
0 to 20 3 $) 50
Temperature (°C) 2

17




14.

“{a) In a sewage works, microcorganisms cause the decay of the sewagy

Whar is the benefir to the micre-organisims in carrying out this process:

B3

() Whar type of respiration must be carried our by the micro-organisms to

ensure complete breakdown of the sewage?

(¢} Sewage containg a1 wide range vf materials. What ensures that all these

matertals are broken down?

{d) The table shows the metheds of disposal of the sludge obtained from

sewage treatment.

Method of disposal of sludye Percentage
Spread an farmland 30
Landlill 10
Dumped art sea 15
[ncinerated 20
Other disposal 5

Lise the information from the wble to complete the pie chacr
belaw: '

{An additional chart, if needed, will be found an page 27.)

N
s

18
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15, The flow charr shows what happens in a typical sewags treatment works.

sewage frem homes

¥

Stage A - filter screens

removes lwrge insoluble material

Y

Stage B -Tirst setthing tank

arit falls to bottom

water from road drains

aimn ergt—nc }'
avertlow ta river

l

arit removed for disposal

¥

Stage C - second seitling fank

sludge sinks to bartom

l

f

Stage D - final treatment tank

Iriotogical breakdoan of
arganic marter in Hguid

(%)

'

treated water returned w river

Stage E - sludge fermenter

|

i l
J K

¥ Y
remaining
solid sludge is
removed

methane
produced by
fermentation
is collected

What material, which pusses through che screens in Srage A, does not

raach the tank in Stage Cf

!
Name the gas necded for the final treatment in Stage DD and explain
why rhe gas is necded for this process.
Gas
Explonation
2

19




15.

{(rontinued)

(¢) When liquid from Stage 1) was sampled, it was found o contain over

80 different species of micro-organisms. Explain why this-%as seen as a

aood result,

(d) Under what environmental conditions could untreated sewage enter the
river, even if the sewage treatment plant was working correetly?

20
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2.

3.

~ Transport Across the Cell Membrane

- Four ¢ylinders of potato tissue were weighed
"and edch was placed into a salt solution of

different concentration.

The cylinders were reweighed after one hour.
The results are shown in the following table.

Mass of potato eylinder (g)

Salt solution Initial mass Minal mass

A 10-0 12-6

B 10-0 112

c 10-0 T 94

D 100 70

In which salt solution would most potato cells
be plasmolysed?

Which line in the table below identifies
correctly the importance of diffusion to an
anima cell?

Wade product
remnoved

Raw material
gained

- -A- - | oxygen glucose

B [carbon dioxide |oxygen

C | oxygen carbon dioxide

D | glucose oxygen

Which of the following molecules can both
diffusethrough acell membrane?

Amino acids and starch

Amino acids and water

o

Starch and protein

o

Protein and water

o

Red blood celis burst when they are placed in
waler because

A thecelt contentsare hypotonic to the water
B thecell contents areisotonic to the water
C thewater is hypotonic to the cell contents
D thewater is hypertonicto thecell contents.

71

The diagram below shows an air sac with part
of its capillary network. =

air sac

flow

blood capillary

At which position would blood with the
highest concentration of oxygen be found?
Four thin sections of onion tissue were
tmmeirsed in 3% sugar solution.

The sections were left for 15 minutes then
viewed under a microscope.

T'he table below shows the percentage of cells
plasmolysed in each section.

Section | Cells plasmolysed (%)
1 44
2 44
3 54
4 58

The average percentage of cells plasmolysed is

A 44
B 50

c 4
D 200,

A plant cell, which was placed in a liquid,
gained water by osmaosis.

When compared to the liquid, the cell contents
are described as being

A plasmolysed
B  hypertonic
C hypotonic
D

flaccid.

direction
of blood




- 9.

The diagram below shows the initial diameter
of a potato disc.
lem
lem
potato dise 1
The potato disc was placed in a hypotonic
solution for one hour,
Which of the following diagrams shows
correctly the change in the diameter of the
potato disc?
A B
e
C D
Which line in the table below shows what
happens to cells when placed in a hypertonic
solution?
Adimal Cell Plant Cell
A swells and bursts beeomes turgid
B becomes turgid swells and bursts
. becomes
C - shrinks C
plasmolysed
n becomes hecomes
plasmolysed plasmolysed
10. Red bload zells have a zolute congentratiofy af

around M°G%,
Which of the following statements correctly
describes the fate of these cells when imniersed

ina 1% gulr selution?

A The cells will burst,

B The cells will shrink.

C 'The cells will expand but nat burst.

D The cells will remain unaffested.

22

11.

Selectively -
_permeable
membrane

The diagram below shows a model cell that
was set up to investigate diffusion through a
gelectively permeable membrane.

lodine is a sinall, soluble molecule,

Starch

(.

suspension
- (cloudy white)
lodine

— solution

(vellow)

Predict the colour changes which would be

abserved after one hour.

Colour change afler one hour

Starch suspension

- Todine solution

e

remained cloudy white

yellow to blue/black

cloudy white to blue/black

remained yellow

remained cloudy white

rermnained yellow

ol =

cloudy white to blue/black

yellow to blue/black

12.

13.

The divgram below shows a plant cell which
has been placed hva salt solucten.

Which line in the mable deseribes correctly the
“zalt selution anel the state af the plant cell?

Salt solution

State of cell

A hy pertonie

plasmolysed

B hwpertanic
Yperte

Cturgid

_ lvjpatenic

flacaid

I hypotenic

plosmalveed

After an animal cell iz inwnerzed in a hypatonic

solution it will
A burst
B hecame turgd

C chrink

D became flaccid.




17.

Thin scetions aof beetroot and rhubark ossue
weri: ;l'n'mn:rstd in the same sucrose solution lor
the same e, Thizs resulted in the
plasmolysis of 0% of the beetrooteells and 20%

of the vhubarb cells.
Which of thi fallowing statements can be
deduced fram these resulus?

A The sucrose salution was hypertonic to the

heerroot celfs.

B The sucrase zolution was hypotsnic o the
rhubarls cells.

The contents af the beetroot cells were

!

livpotonic to the cantents of the rhubarb
cells.

D The contentz of the rhubarb cells were
hvparonic o the contents of the bestront

cells,

experiment, using a model cell.

artificial
- Solution 21— mermlrane
of moidel

cell

The diagromn below represents sn osmosis

14. The experiment below  was set up o
demenstrate amosis.
Vishing tubing is selectively permeable.
= i
" Jr’ s .
—
ld i
(A 1
0\\ — Soluton S
4
Visk g wilbing— '
Salution R
The following resulis were obuined.
Initial masa of Vislang rubine '
+ contents z 00y
Moass of Vishing wubing + contents
S - AL
afrer experiment SRy
The results shawn above could be ohuained
when
A Risa 3% eale solution and S s a D% sule
solutran
B Risa Ji) saltsolution anel S s a 5% salr
salution
C Rizal0%saltsolutien and S s water
5
[} Risa 5% salt solution and 8 15 water,
15. 3. The diagram below refers to the plasma

membrane of an aninal cell.

Ly

[‘l“'.‘.ln“ﬂ
membrane

Hiuh

CaC e b B F ROCESS X : :
OO L]nthlllﬁl'l b LI ROCES soneentracen ab
whicase wlucose
Lo . = T

1 s Fich

conucentraton af

yaen

concen tration af

PROCESS Y |

axyaea

Identify the wo processes X and Y.

Ry ¥
A | achive transport iffusion
B diffusion uctive rrangpork
C respivation difiusion
1D | actve tranzport rvspirnli;m

18.

Which line of the mble below shows a correct

resull for the solutions used i1 the experiment?

Change of

Solurion | | Solutien 2 | 2ol fn

el cell

A water S% sucrose | decrease
v ;

B {10% sucrase water Increase

C 1% sucrose] 3% sucrose | increase

[} {10% sucrose|l 3% sucrose|  Wwrease

The eclls af seaweed which actively absork
jodlide 1ong from sen water wauld be expected
to have large numbers of

A chloroplusts

I mitachondria

C  ribosomes

[ wacuoles.



19 Which  groph best illustrates he  cffect of
" neressing temperature on the rate of active uptake
of Jors by roors?

A Rawe of C Rate of :
uptake
Lll:-tnkl: /
. . . - 0 Temperata (9C 70
U Cempueratur: (%0 70 Femperatue (9C)
B Rate of [ Tate oof
upstake “*LL-._‘\\ uptake -
\&
) Temperature (°C) 70 0 Temperawire (¢C) 70}

20. A flower petal was examined under the microscope and then placed in a

cancentrated salt solurtion for 20 minures. 1t was chen re-examined under
the microsonpe.

The diagrams show a cell Trom the petal before and after heing in the
sofurion,

vy

before

ta} (iy  The movement of water caused the change in che appearance ol
the cell. What name is given to this mevement of water?

(il In terms of water concentration, explain why this movement of
water took prlace.
[
{8) Name one substanee, other than water, which must be able to pass into
a cell for its survival,
]

24




21, An investigation was carried our into the movenient of water through a selectively

permeable nrembrane.

The apparates used ig shown in the diagram belovw.

glass tube ——

“gturtingr position

S

———— scale in mm

visking tubing
{sclectively
penmeable
membrane)

sugar solution

distilled swater

T'he muethed used in the investigation is outlined below,

+ A visking tubing bag containing 5Gem? of 005% sugar solution was attached to

the gliss tube,

»  The bag was lowered inta the beaker of water,
+ The starting position of the sugar salution was recorded on the scale,
. After ane hour, the distance moved by the solution was recorded.

concentrations of sugar solution,

s The procedure was repeated with the same apparatus, using different

‘The results are shown in the Tollowing rable.

Cancentration of sugar selution Distancemeved by sngar solulion iy
{ %) { ronr (mmyj
-5 3
10 0
2-0 iz
30 ]
35 21

(a) ldentify one variable, not atready wmentioned, that should be kept constant

when carrying our the investigarion.

25
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21.

{continued)

(& Use the results tw plot a line graph on the grid below of distunce moved by the
sugar solution in oRedhour-againse the concentration of the sugar solution.

{An additional grid can be found, if required, on Page freenty-cight )

)
[y

Distance moved g5
by sugar solution
in I hour {mm}

{e) From the results, pradicr the distance moved by a 4% sugar solution in one

hour and justify your prediction.
Predicrion min

Tustification

{«3 The following sentences give information shour the plasma membrane of

heetront cells,

Underiine one alternative in each pair to make the sentences correct.
s . cellutose | j phospholipidsl
he plazma membrane contains ang

protein l sarbohydrate |

fibrous ] .

and has a < nature, As a result, the membrane is
[ porous {

4

[fully

. permeable,
selectively

26
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23.

The diagrams below represent red blond celts in different solutions as they wauld

appear under @ microscope,

5% solute solution

red blond cell
fragiments

C 023% solute solution I 0-90% solute solution

(@) Use the information in the diagrams ro predict the percenrage solute
concentration of hunan blood. Expluin your answer

Solute cancentration i

Explanation

(b} Whar has happened to the cells in diagram B? Explain the change in terms of
witeT concentrations,

Peseriptian

Explanacion

27
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24 (&) The process of diffusion is important to organisms.

"From the list below, select a substance which is involved in diffusion and
answer the questions which follow,

R LERL S R - W . i [

Lt SRS o

oXygen glucose carban dinxide

Substance selected -

() Explain why its diffusion is impartant.

(i) Where does itz diffusion take place?

2
(& Cells fromm the same plant tissue were placed in three different liquids, left for
20 minutes and then examined using 1 microscope.
The following diagrams represent cells from each liquid.
Cell B CellC
Which cell is most likely to have been placed in pure water?
Give a reason for your answer,
Celi
Heazon
1

28




25.  {a) The dingram below shows the appearance of a cell from an onion.

Pieces of nnion were placed in three different selutions:
a 10% salt solution; a 2% salt solution and pure water.

The following diagrams show the appearance of the cells after 10 NI Tes.

solution X solution Y solution Z

A s = A

ﬂ“-x:-—:'_f—-—-r-_-‘—::.‘:‘,- — i

cells swell cells are unclmnged cell contenes shrink
(i1 Use the letrers from the diagrams o identily the solutions.
Orfe has been idendified already.
| 0% salt solution
2% salt solution

pure water

{iiy Name the process by which water diffuses through a selectively

permeable membrang,

(8} "The dingram below vepresents differences in the cancentration of nrolecules

Vlarhs

inside and outside an animal eell, tagether with the direction of movement of -

the molecules.

o o g_uo a KE}'
s 7
o o . . . /
o 4™ ,‘E:” L\ e%e direction of movernent
o 2 ] % 0 0g ©
=]
- S :
3?: 5a @ o e‘ﬁu [}
N e 080 ° - molecules 2© o
‘,Od’n a c‘gﬂq a
a0 R
o L<le . »e”®
° 09 go? o

Circle the arrow on the diagram thst would represent the diffusion of oxygen

during respiration.

29




26, Aninvestigation was carried out into the effect of water eoncentration on the
rate of osmaosis,

Details of the apparatus, method used and results are given below

Apparatus

[

_ Y :

glass tube I | | | | I

010 20 3G 40 50 60 70
scale in mm

thistle funnel —._ sugar solution

selectively permeable—""
membrane

J Pure water

N ethael

I A thistle funinel containing 30¢m’ of 0-3% sugar solution was covered
with selectively permenble membrane,

The funnel was placed in a beaker of pure warer.,

T'he scale was positioned with the sugar solution at zero on the scale,
The position of the sugar golution was recorded after 30 minutes,

T'he procedure was repeated using 1-0%, 2:0% and 3-0% sugar solutions,

o4 e ba

Resulrs

Concentriion of | Distance moved by sugar solntion
sugay solntion i 30 minntes
(%) {rom)
-5 45
1-D a0
20 18.0
30 27-0

30




26, (continued) 7

3

(@) ldentify--fwiodwariables not already mentiaried “that should be kept

i)

constant when setting up the investigation.

(%]

Explain the movement of the sugar solution in terms of water
concentrations.

IFrom the results, predict the distance moved by a 3-5% sugar salution in
30 minutes and justify your predicrion.

Predieion _____ mm

Justification

31
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27.  The diagrany helaw shows Pammeciim, a single-celled organism which lives
in veater,

N

cytoplasm R
cell membrane
LAL L

nucieus

Ea

E 1T
,ﬁ-lﬁ T
- . ARSI
vacuole emptying

vacuole filling

{@) The water concentration outside the cell is higher than the water
concentration of the eymoplasm. This causes water to enter the cell
cnstantly.

(i) What is the name for this movement of water?

{ii"  From the infarmation given, state whether Pevaweciiem is likely to
Nive in fresh water or salt water.

(0} Parameeion must get ri<l of excess warter, Pure water is collected in the
vacusles by removing it from the cytoplasm. The vacuoles are emptied
to the surrounding water as soon as they are full,

(i) What would happen to the Pawimesiom cell if the vacuoles
stopped working praperly?

(1] The vacuoles are not filled by the ditfusion of warer.

What evidence is there to support this statement?

32
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28.(a) (i) Oxygen diffuses into muscle cells for respiration. Name one other raw
material needed for respiration that enters by diffusion,

(i) Name a waste product of respiration that diffuses out of muscle cells.

(D) Osmuosis veeurs in plant cells.

(i) Name the substunce that enters ar leaves cells by osmosis.

(i) What term deseribes the conditon of plant cells after being placed in
distilled warer?

]




29. A student cur five similar evlinders from the same potato, dried them with a paper
towel and weighed them,

Each eylinder was placed in a different concentration of sugar solution as shown in

the dingram below: )

A B C D :

Porato [] |_ B T ]

cylinder

Sugar ‘—JJ |/ L/ L/ L1/ \LL/
N

sedution U'l: ] '[li?f\"l -3 0-4 ™I (|'5=I\-'l

Alter three hours, the student removed the oylinders from the solutions, dricd and
weighed them as before.”

The results are shown in the table below:

- . . . Changein | Percentage
Concent wation| Initiad mass |Frual mass of < &
. : mass of cfiange in
Test tube of stigar af potato polato '
siion (ND) [ ewdinder (g) | evéinder () potato ass of
3 IR cpErRaer Naer . .
: B« 5 etineer (g polato

A 01 20 22 +0-2 +10
I3 02 2:0 21 +0-1 +3
< 03 20 -8 2 =10
D 04 2.0 17 -3

E 05 2:0 15 =05 —25

(@) Complete the tble by calculating the percentage change in mass of the
porat cylinder in 04 M sayar solucion.

Space for calenlation

(8 (i) Name the variable altered in this investigation.

(i) Suggest ene way in which the reliability of the results could be

improved,
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29. (b} (continued)

(c]

(i)

|;]i-]

DO NOT

WRITE 12

THI
STAIUGTN

‘Marks
Would the results be valid if the cylinders were not dried before being
weighed? Tick (V) the correct box.
Valid Nor valid
Explain your alnswer.
Explanation
|
Stare the letter of one test tube containing a potato cylinder in a
hypertonic solution.
Letter i
Predict the appearance of the potato cylinder in test tube ¥ afrer three
hours.
1
Tha diagrams below show animal and plant eells in otanic solutions.
These diagrams are no! to seale,
Animal cells
Sy
IDeseribe the osmotic effect of oransferring
(@) the animal cells inta a hypotonic selution {water)
(b} the plant cells into a hypertonic selution (strang salt). 5

35




. Moaorks
3L (q) Samples of carrot tissue were immersed in a hypotonic solutian .at, two ,
different remperatures for 5 hours. The mass of the tissue samples was
neasured every hour and the percentage change in mass caleolated.
The resules are shown on the graph.
20 i i 1
] ik ! .
4| i L i ; : 2032
15 : T 2 20°C
- - . “!':;" - Al L . -1 |- W
Aol 1 - SN BN 00 o N O - NERN L=
1
1o i
[
¢ i
7 Y T
- s T i
. R rd LWL -
Pereentage 4 ii
. 4 REAA)
change in _ a4 ;
. tl T P :
imass nf : i : 71
N LT i b Py i G
tissue (M) = i A i
-3 — |
~10 . 50°C
H T i
. [ T
] [k T
I T
-15 ; T :
L)
1
HHA AR
=20 ii sl =1 -
0 1 z 3 4 a
Time (hours) -~
(i1 Explain the resules obtamed ac 207 fram O to 3 hours and from 3 hours
1o 5 haurs.
0 to 3 hours
{

3to 3 hours

(i) Explain the change in mass of the carrot tssue between | and 3 hours at
I,

[E%]
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31. (continuex)
- T f iy - - AN .
(6) The chart shows the concentration of ions within o uniceltular organism and
in the sea water surrounding it
s P B4 s
] 7
- e i
50 : | BN FRRN AT
e r}1/"{-. - -1
i L
. % % U PO B Y N EanN R R 0 6
15 / ! I —
! / b o / | organisim
Ton _ : o 1 /
concentration i A / /;’/ sea WaTEr
{micromoles O
i t0 ¥ .
per litre) i -
. SesERe /
¥ A P
. BEER . r
5 oo - RS
: RN I Sy
.. - / STE
4 oo ; /
o -
A 7
purassium sodium chloride
fun

(i)

{ii)

From the information given, identify the ion which appears to move
between the organism ang the sea water by diffusion.

Justify your chaice.

Lon

Justificarion

When axyuen was bubbled through a rank of sea water containing these
organisms, the potassium jon concentratian within the organisms
increased. o _ :

Explain this effect.
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Producing New Cells 1

Which of the following diagrams best 2, The disgram below shows a stage in the
represents the arrangament of chromosomes - process of reproduction. e g o
in acell undergoing meigsis?

gy

sperm
Process W
zygote

Process Wis

A meiosis

B fertilisation

C  gamete production

D random assoriment,

3. The disgram below shows the chramasome

complement of vells during the development of

i'IIDHDI'l'ﬂﬂl |1uman EpCrin.

b xy

¥ X
73+ X @ Q A+Y
\

13+

A sperm with chromosome  complenient
23 + X lertilises a normal haploid egg. What is
the chromesome number and sex of the

.
04"

BHEX AFY OA+Y

resulling zyvgoter?

Chosmazsome Sex of aygore
mianber
A 24 fermale
31 46 fermale
C 16 male
D 47 female

38




4,

hiares
(@) "The dingrams below show two stages of mitosis in cetls.

Draw one straight line from each diagram to it correct descriprion.

chromasomes shorten and
thicken :

chromosomes line up ar the
centre of the cell

chromarids are pulled to
vpposite ends of the cell

nuclear membrane reforms

1% How does mitasiz ensure that the daughter cells will be able o furction

properly?

39
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(@)~ The diagram below contins some of the stages of cell division by .-
mitosis, o :
Describe Stages 2 and 3 inthe spaces provided. ..
Stage |
Chromosomes become visible as pairs of identieal
chromatids,
Stage 2
l
Stnge 3
"The spindle fibres contract pulling the chramatids of
cach chromosome to oppasite poles of the cell.
Stage 4
A nuelear membrone forms around each nucleus,
Stage &
1
{6)  Mitosis ensures that all daughter cells in o multicellular organism have
the same number and type of chromosomes.
Explain why this is necessary
t

40




6.

(ap Stages of mitosis are shown..in-their correntorgler:in the diggrams

helow

=~ .
e

Stage A : Stage B Stage C

’

{i) [Label the spindle on one of the diagrams.

(i) Stage C would be followed hy stage 13 Deseribe what would

happen in stage 1D

(63 Pypical timings of the stages of mitosis are shawn in the table below

Marls

Sﬁtrgt’ T A B C 1y

25 54

T
L)

Time (minutes) 38

What percentage of the rotal time far mitosis is taken by stage C¥

Space jor calculation

fo

(¢) Bcientists can grow liver tissue in the laboratory.  This is done by
making a few liver celts divide by mitosis 1o form a lurge mass of cells.

Why is it important that the daughter cells contain the same number of
chromoscimes as the original mother cells?

41
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7a.

(b)

The following is a deseription of the stages of mitosis.

FIN

Srage | — Chromosomes become visible as pairs of chromatids

f

Stage 2

’

Srage 3 — Pairs of chromarids attach to the spindie near the middle of the cell

i

Stage 4

f

Srage 5 — Daughter chromosomes gatler at the ends of the cell

f

Srage 0 — The cytoplasm divides

Dreseribe stages 2 and 4 in the spaces below

Stage 2

Srape 4

Daughter cells produced by mitosis cacli have the some chromosone

complement as the original cell. Why is this importane?

42
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_DNA‘ and the Production of Profcein

In. hymans, wblch of the following gametes
are not normaHy formed?

A Anegg with an X chromosome
B Aneggwith aY chromosome

C A sperm with an X chromosome
D

A sperm with aY chromosome

All proteins are composed of
A genes

B DNA

C ami.no acids

D

bases.

The chromosome complement of a human
individual who inherits an X-chromesome
from their father is

A 44including XX
B +4including XY
C 46 including XX
D 46 including XY

DNA determines the structure and function of
a type of molecule in the cell. The molecule is

A protein
B fat
C amino acid

17 carbohydrate.

Which of the follawing prowins has a Jibrous
structure?

A Pepsin

B Amvlase

¢ Insulin

13 Collagen

N R A

. A R R T
The diagram shows INA during rephication,
Base H represents thymine and base M
represents guanine,  Which letters represent

the base cyrmsinef

./’j i\‘“p
H}} l\—[,
- M- N —JR

A Jand K
B Jand L.
Nand P
3 Nand I

— e

7. A section of a DNA molecule contains
300 bases. OF these basea, 90 are adenine,

How many oytosine buses would this seerion of

PNA contain?

A 60
B 90
c 120
I3 130

8. A fragment of NNA was found te have
[ 20 guanine bases and 80 adenine bases. What
is the tstal number of sugar molecules v this
fragment?

A o)
B Gi)
C 18D

o 36D
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; cule ronsiats of 400 e icde . . . . .

9. .-'\_D]l\-.-’\ n1E-|ucu||x. -:u:‘ma]]s_-.ts af -HJLj] nlu-_lr:oudxs, 1L A fragment of DNA was found to consist of
rhich 20%, 4 r hase ade . = : ' A

of which 20% contain the base adenine. oo 72 puelestide base puirs. Whast is the ol

How many of the nusleotides in this XNA number of deaxyribees sugars i thig fagmunt?
> :

mofecule Will contain guanime?

h A 2
A 800 ] I} 36
Boian - . . 7
C 12600 ) 144

I 1600

10.
by pepticle bonds ra form more canplex

muolecules?

A DBuses

B Nucleiw acicls
' Nuzleatides

D Apanaacids

12. A single strand of a DNA molecule has 6000 nuclentides of which 24% are

adenine and 18% are cytosine.
(i} Caleulate the combined percentage of thymine and guanine bases on the
same DNA strand,

Space jor calculation

0z I
S

(ii; How many guanine bases would be present on the complementary
strand of this DMNA malecule? ' : :

Space for calaielation

hases 1
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(i) Name the structure shown in the yeast cell which contains the genetis

information.

|
(i) A molecule consisting of chains of bases is contained in chromosomes.
fA) Name this molecule.
|
(B) Explain how this molecule controls cell activities.
2
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Proteins and Enzymes

_1‘ The greph beow shows the effect of
temperature on the activity of the enzyme
pepsin. '

100
Enzyme 75 ] ]
activity
(%o} H
50
25
0
0 10 20 30 40 50 60
Tempergure (°C)
Between which two lemperatures is there the
greatest increase in enzyme activity?
A 0-10°C
B 10-20°C
C 20-30°C
P 30-40°C
2 One of the properties of enzymes in the
initiation of chemical reactions is that an
enzyme
A does not alter the energy input required
B raises the energy input required
C  lowers the energy mput required
D raises then lowers the energy input
required.
3.

Which term refers .to the. process by which
complex motecules are formed from simple
molecules?

A Digestion
B Synthesis
C  Degradation
D

Respiration

Row1000O
raw2| O O O O
row3| O O O O

46

4.

A

In an investigation into the synthesis of starch
from glucose-1=phosphate (G-1-P) by the
enzyme phosphorylase, a tile was set up as
shown below. Starch-free potato extract was
used as the source of phosphorylase.

M inutes

0 4 8 12

G-1-P + potato extract
G-1-P + distilled water
Potato extract + distilled water

| odine solution was added to the columns &t
the timeintervals shown.

Which of the following tiles shows
expected result of thisinvestigation?

OCO0®e® (OO

the

C &0

D

OO0 0O
OO0 OO
@00l |0
© 00| OO0
OO0 |[CO
O0O®l OO0
©C® |0O&C
©0 e

Which of the following correctly describes
amylase?

A It breaks down starch into amino acids.

‘B It builds
sturch.

up  glucose-1-phosphate  into

C It breaks down proteins into peptides.

It breaks down starch into maltose.
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6. (2) Four groups of students investigated the cataluse concentration of different

[ . . PR B _

- tissues, - - ) -

Each group set up a test-tube containing Scm? of hydrogen peroxide and a
cube of potato. T'he oxygen was collected over a-3 minute period and the
valume was measured as shown in the diagram belawe

aNygen ——f—

measuring —F . flexible
cylinder A tubing

veats ————

rest
rube

o] 5em® hydrogen '
peroxide

.
ray

water —

cube of

potato

This procedure was repeated by each group using cubes of liver, a pple and carrort.

The results from the four groups are given in the table below:

Folime of oxygen collected in 5 minuies (em?)

Tissne
Groip | Gronp 2 Gronp 3 Gronp 4 Avewpe

Parato 55 30 35 6:0
Liver 395 370 425 35-5 385
Apple 1.0 15 [-a 5 1-0
Carrot >3 30 REN 20 30

Tt

(i) Complete the table to show the average valume of oxygen collected for
potata tissus,

Space for caleulation

{ii} The volume of hydrogen peroxide and time taken w collect che oxygen
were kept constant in this investigation.

Srate two other variables thar must be kept constant.
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(a} (continued} '
(i) What wag dong dn this investigarion to make thid results reliabled
{iv)  What canclusion can be drwn from these results?
1
{6) "The diagram below shows the action of the enzyme phosphorylase in a patato
cell.
phosphaorylase
glucose- l-phosphate —— ° ¢ starch
& P
(i Underline the option in the bracket re make the sentence correcr.
. . ) synthesis |
The action of the enzyme phosphorylase catalyses the .o
dogradation |
starch. i
{in  Stare the effect of phosphorylase on the rate of this reaction.
i
{iily Explain why lipase could not produce starch in this reaction.
1

48




7. - - . . . .
Deseribe the properties of enzymes and the function of the enzyme

mn

phosphorylase in o synthesis reaction.

8. (e) The diagram below shows three stages X, Y and Z that occur when an enzyme

converts its substrate into a producer.

X

CNEYMe

This enzyme promotes the breakdown of a complex malecule into
simpler molecules.

Pur the stages into the correct order ro show this degradation reaction,

(1Y Which number in the diagrant shows the active site?

{6) Complete the following sentence by underlining the correct word from the
choice in brackers,

[ carbohydrate l

Enzymes are mave of 1 fat

prorein J

te)  Describe what happens o an enzyime when it is dentarured.
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9. Liver contains the enzyme catalase which carries out the follnving reaction.
hydrogen peroxide —= water + oxygen
The investigation shown below was carried out to demonsorate the elfeer of pH on
catilase acrivity in liver
Hydrogen peroxide of different pbl values was added o 1 g of roughly chopped raw
ydrogen | ! g ghh I’
liver,
syringe oxXyEen
coltaining
hydrogen
peroxide v
g
\- T winter
=
raw —{—g )
liver
hydrogen peroxisle
The time taken w collect {em? of oxygen was recorded and the results are shown in
the table below,
o . - ; ; Average (fme f
Time io colfect | cnt? of oxygen (soconds) Auerage i”’;" to
PH of Ivdrogen calleet fem® of
peroxide solntion Trial | Friot 2 Triol 3 oxyen
e Trind 2 Triaf. s
rhald ria (seconds)
7 5 i 51 78
8 56 38 57 37
g 50 45 40 45
10 53 50 33 32
11 59 Gy 70 66
{a) Irom the table, state the optionum pH for catatase in liver.
1

Lo xRy
WRITE 1IN
THI=
MARGIN
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{continued} PRt

{8 Name the variable altered in this investigotion. 5y

{¢) Explain why the experiment was repeated at each pH value and averages

caleulated,

(i Construct a line graph of the average time taken to colleet | em? of oxygen
against pH of hydrogen peroxide solution,
(Additional graph paper, if required, will be found on Page thiriy-iuw)

y Y w N 12
pH of hydrogen peroxide solution

-3
o

(¢) Predict the average time 1o collecr | em? of axygen at pH12.

seconds

51

Marks

DOXNoOT
RITE I
THI=
MARCIN




10.

The following apparatus was used ta investipate the effectiveness of washing

powders.

[dentical picces of stained cloth were washed using different washing
| 11 J5 g

powders. :

The cloths were dried and the degree of stain removal was measured by

recording light reflected from the cloth swith a light meter. The meter was
set to read 100% when the cloth was perfectly clean. Any stain left on the

clioth veduced the inrensity uf light recorded.
W “

Light-proof hox__

Light source Light meter

| Light
sensar

Sample
of cluth

(@) (i) Various precautiong were talten to ensure that the experimental
pracedure was valid.

[dentify the paintfs) which cantributed to this.
Tick () the coriect box(es).

The procedure used gave uppropriate infonmation
about the effectiveness of washing powders, D

All significant varinbles were controlled and were
identical except the one being investigated. I:’

Several results were callecred and used to calaulate an
average. D

(iiy LExplain why it was necessary to carry out the investigation in a
light-proot box. : ' B
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10.  (con tim:l.ecl}

(&) The results obrained using two different u.a:.hmg powders at various

tel'l1]3‘h’r1'l.ll.t‘§ﬂl£"»I‘IQ\\'I] betaw, P

100 E A - [{ey

B i 3 ceweewams= - Biological

Non-bislogical

Light B0 -
reflected

(%) 40 z

0
¢ (WP} 30 41 5 60
Temperarure (°C)

(i) Ar which temperature was there the greatest difference hetween
the effectivenass of the two wushing powders?

(i) Each one degree Celeius reduction in the washing temperature
saves 2p in the vost of electricity used ta heat the warer for each
wash.

Caleutate the annual saving in the electricity costs ro achieve 100%
stain removal with bielegical washing powder compared 10 a
non-hiological vne, for a household which doss one wash per

weeli.

Space for calattation

annual raving =

(iiiy Whot type of bielogical substance gives biolagical washing
powders their properties?

(ivi TExplain why the effectiveness of the biological washing powder
decreases betwoen 40°C und 453°C.
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11.

The apparatus shown below was used w study the effect of different emperatures

[

on the acrivity of the entyme vatalase.

cannection lead”
to display screen

cutalpse

e
axygen detector -7

hydrogen peroxide

"Phe catalase was added and reacted with the hydrogen peroxide 1o release oxygen.
The increase in oxygen compared w the swrting value was recorded as a
percentage.

This was carvied out at {ive dilferent temperatures and the results are ghown

helow,
Tempetatiere Ducrease iy oxygen
(°C) (%)
+ 55 - -
21 0-&)
34 1:45
40 L-05
50 0-05

() Use the results to drivvr a line graph.

{An additional grid, il needed, will be found on Page fseemty-three)

1-3
10
Increase in
OXygen
(%)
05
o

54
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11, (continuecd)

S
5.

{0 At which temiperature was the carglase most active?

°C 1

() Why was it important that the Gitalase and the hydrogen peraxide were both
at the required temperature bafore the caralase was added?

i
(dy Explain why there was no oxygen relsased when the experiments were
repeated with different enzymes.
1
(&) Calculate the simple whole number ratio of percentage increase in oxygen at
34°C, 40°C and S0°C,
Space for calenialion
teC 40°C 50°C i
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[ o
12. (@) DBicfogical -washing powders contain enzyines.  Explain how these enzymes -
work to remove stains,
2
{2)  Iman investigation, identical pieces of cloth with identical stainzg were placed in
salutions of biological or non-bislogical washing powders. They were left for
one hour and the cloths were then examined. This was repeated at different
temperatures and the results are shown in the table below.
dppearance af cloth after soakiug for 1 horr
. . sApp d : iy
Type of wasling
osvder , e -
P 4070 60 =C aneC
Biological washing
= & clean clean clean
posvder
MNuon-biclogical :
, stained clean clean
washing powder
{i) Nare two variables, not already menriongd, which would need to be
kept the same to ensure the investigation was valid,
1
2 1
(i) What steps should be taken to reduce the effecr af any unusual results.
i
(i) Deseribe one advancage ol using biolagical washing powders.
|
{¢)  Biological washing powders contain different enzymes,
Explain why this is necessary,
i
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Genetic Engineering

in the diagram helow?

engineering.

. X
- ~
A Human gene is inserted into a plasmid,
B Human gene is inserted into a bacterium.
C Plasmid is inserted into a human
chremosome.
. -,
I? RBacterial gene is inserted into a human
Which line in the table identifies correctly the chromosome.
structures labelled above? T T :
X ¥
A bacterivim gene 4, Humen insulin can be produced by the
bacteriunt . calf using the Tall=awing steps.
B plasmid chromosome . . o .
| Culrure large quontives of £ coff in vats of
C bacterium chromosome PuErien s,
D plasmid gene 7 Tmwert human insulin gene inte £ col
plasmid DINA.

3 Cut insubin gene from human chromosome

UsING enZvimes,

2. Which tine in the rable below identifies 4 Exvact insulin from culture vats,

correctly one advantage and one disadvantage The correct order For these steps is
of genctic engineering to make desired A 314
products? ) v
B 31,24
C 1,43, 2
Aduvantage Disadvamtuge D 1,234
increased rate of
A N cost of development
production
possible release of
B cost of genetically engineered
development bacteria into the
environment
c increased range of inercased rate of
products production
D increased rate of increased range of
production products

57

1. The diagram below -shows .stages in the 3. Which stage.in the production of human ... .
-production of a desired-product by genetic insulin by genetic engineering is represented- * 7.



5. . The diagram Belaw shows siages invelved in
the gencric engineering af bacteria ta produce
human insulin.

THuman

INA :|1==1:I||1 T
setie
A—y ———r—
,mr-a. 1 stage ? atage 3 stage 4

m:t-.u IHI (‘r..“

Which line in the table below shows the stages
of this process in which endonuclease and

ligase ure nwolved?

Staype tnvolving Stage tmvoloing
emdonticlesse ligeirse
A 2 +
13 2 3
C 3 2
I 4 3

6. The fallawi ng steps arc involved m the process

of genetic cnginesring,

1 Insertion of a plasmid inta a bacterial host
cell,
2 Use of sn enzyme ta cur aut the desired

genc I‘I'Dn] i CI'I.I'O['I']U._‘-'EJI’FI(:‘

3 Tnsertion of the desired gene o the
bacrerial plasmid.

4 Use of

plasmid.

an enzymc o epen a baaerial

What is the correct sequence of these soeps?

A 40102 3
B2 4 3 1
C o4 3 12
D2 1 4 |

Answer either A or B.

Labelled dingsams may be included where appropriate.

A. Genetic engineering uses bacterin to produce human insulin.  Describe the

stages invalved in this process

7. The flow chart below  represents  the
programming of, B, ealf bacteria 1o pradyce
[vureran insulin.

]"lasmid

Human

btﬂ"c Stage ins.u“n

@i@ o

; . -
Bacrerial cell (
Nz -/'

O00—©O)-7*

Which line in the tabte below telentifies

carrectly the sages a which un endonuclease

anel u Haase are usee?

Endowiclcase Lo
A Stuge X Stage W

B Stage Y Srage /4

C Srage X 7 Slngt_ Y
D Stage Y Stage X

LA 2t




9.

Read the following passage and answer the questions based on it.
Adaptéd from GM Organisms by John Pickrell, wanw newscientist.com

Genetic modification (GM) of crops began with the discavery that the soil
bacterium. Agrobacterinm could be used to fransfer useful genes from
unrelated speeies into plants. The Bt gene is one of the most commonly
inserted. It produces a pesticide toxin that is harmless to humans bur is
capable of killing insect pests. Many new crop types have been produced.
Most of these are modified to be pest, disease or weedkiller resistant, and
include wheat, maize, oilseet rape, potaroes, peanuts, tomatoes, peas, sweet

peppers, lettuce und onjons.

Supporters argue that drought resistant or salt resistant varieties can flou rish
in poar conditions.  [nsect-repelling crops protect the environment by
minimising  pesticide  use. Golden rice with extra  vitamin A or
protein-enhanced potatoes can improve nutritien.

Crities fear that GM foods could have unforeseen effectz. Toxic prateins
might be produced or anribiotic-resistance genes may be transferred to
human gut bacteria.  Modified craps could become weedkiller resistant
“superweeds”,  Modified cropz could also accidentally breed with wild
plants or other crops. This could be serious if, for example, the crops which
had been modified w produce medicines bred with foad erops.

Investigations have shown that accidental gene transfer does oceur, One
study showed that modified pollen fron GM plants was carried by the wind
for tens of kilometres. Anather study proved rhat genes have spread from

the USA to Mexico.

(¢) What role does the bacterium Agrobacterion play in the generic
madification of crops?

(b3 Crops can be genetically modified to make them resistant to pests,
diseases and weedkitlers, Give another example of genetic modification
that has been applied to potatoes.
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11 (a).

(b)

10.

10. . . . . U
Phe dingram below summarises 1 form of genetic engineering.

wt e s

human cell
-,

; cliromosome

_lrene

extract

LY
jain( E )) nsert
S ——— product

cell type A

.,

\ - plasmid
Sl

eXrrack

Identify cell type A and name a product of genetic engineering.
Describe the advantages and disadvantages of this process. 3

Explain why a plant, which is modified to be wesdkiller resistant could
he
(i} useful o farmers.
|
(iij a prohlem for farmers,
1
Give one example of a potential threat to health by the use of GM
Crops.
|
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Rate of photosynthesis (units)

Lt ‘T_I_x_ediagrams below show four cells.
-~ Which cell is alesf mesophyll cell?

Photosynthesis

The graph shows the effect of varying the light
intensity, temperature and carbon dioxide

concentration on the rate of photosynthesis.

= 0-1% CQO,, 25°C
= ARS 0-1% CO,, 15°C
M S 12 ]
= 0-01% CQ,, 25°C
Vl
¢ 10 20 30 40 50 o0

Light intensity (kitolux)

T
A

B
C
D

he rate of photosynthesis is being limited by
temperature at S and light intensity at T’
light intensity at S and temperature at T
carbon dioxide at S and temperature at T

light intensity at 3 and carbon dioxide at T,
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T e

An experiment was carried ouf to investigate
the growth of pea plants-kept in a high light
intensity following germination.
The graph shows the average shoot length of
the pea plants,
200
160 gHmREEg
Average 120
shoot
length i
{mna) 80 y
40
o

0 10 20 30 0
e “Time (days)

During which 5 day period is there the
greatest increase in average shoot length?

A Day10-13

B Day15-20
C Day20-25
D

Day 25 - 30

4.  Theroleof ¢chlorophyll in photosynthesis is to

Ctrep
A light energy for ATP production
B chemical energy for AT P preduction
C light energy for ADP production .

[} chemical energy for AD P preduction.

5. Theraw materialsfor photosynthesis are

A carbon dioxide and water
oxygen and water

B
C carbon dioxide and glucoss
D

oxygen and glucose.



Rate of photosynthesis (units)

1.

T he d;i_agr;alrns beow show four cells.

Photosynthesis

Which cell is a leaf mesophy!l cell?

The graph shows the effect of varying the light
intensity, temperature and carbon dioxide
concentration on the rate of photosynthesis.

u 0-1% CO,, 25°C

2 H 0:1% CO,, 15°C

0-01% CO,, 25°C

0

10 20 36 40 50 60

Light intensity (kilolux)

The rate of photosynthesis is being limited by

A
B
C
D

temperature at S and light intensity at T
light intensity at S and temperature at 'T
carbon dioxide at S and temperature at T

light intensity at 5 and carbon dioxide at T

61

An experiment was carxriedl,,()u.t 'tf{jgl\f.s,:_s_ti_gate
the growth of pea plants kept ir_l“Ei"high light
intensity following germination.
The graph shows the average shoot length of
the pea plants.
200
160 o8
Average 120
shaot
length
(mm) §0 y
4()
0
0 10 20 30 40
Time (days) :

During which 5 dav period is there the
greatest increase in average shoot length?

A Day10-15

B Day15-20
C Day20-25
D Day25-30

4. Therole of chlorophyll in photosynthesis is to

trap
A light energy for AT P production

B chemica ehergy for AT P production
C light energy for ADP production .
D chemical energy for ADP production.

5. Theraw materiasfor photosynthesis are

A carbon dioxide and water
oxygen and water

B
C carbon dicxide and glucose
D

oxygen and glucose.




Rate of photosynthesis
(Bubbles per minute)

7.

6. The graph below ™sNoWs = the rate of
photosynthesis, as light intensity increases, at

two different temperatures,

Ta e

50 : T
45 :
40
35
30 .
25 -

20
15
10 T
5 .

ARpE H

o
01 2 3 4 5 6 7 8 9 101112

Y

\u
1Y

Light intensity (units)

At a light intensity of 6 units, what is the
simplest whole number ratio of the rate of
photosynthesis at 10°C compured to 15°C?

A 15 : 30
B 10 : 15 B
cC 1 : 6
D 1 : 2

A crop of tomatoes was grown in a polytunnel.

watering svstem
polytunnel

Frnst

/ $$9%%

Which of the following changes  would

not produce an carlier crop of tomatoes?

A Increasing the heating during the day.

B Increasing the CO, concentration at night.
C  Increasing the light intensity at night.
D

Increasing the CO; concentration during
the day.

. 15°C

10°C
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The diagrams below show four experiments

‘used:to ipvestigate the conditions needed for™ " "7
_ phqtosynthesis.
2
Black Clear

plastic bag plastic bag
Leaf
Water

Cotton wool spaked in a chemical
that produces carhon dioxide

Clear plastic 3

i!‘

Cotton wool soaked in a chemical
that absorbs carbon dioxide

Black plastic .

After two days, the four leaves were tested for
the presence of starch.

The results from which two
should be compared to show that carbon
dioxide is needed for photosynthesis? :

experiments

A land?2
B 2and4
C 2and3
D 3and 4



11.

Rate of phorosvnrhesis

The graph below shows the effect of light
intenzity on the rate of photesyothesis at

differenr emperatures,

240
.T& — ag
Zg 200 T 2500
5 3 i
By len i
52 RS
=¥ 20t 15 oc
_:-{ﬁ'l—’ t“ 1 FH ) ’
& 14
25 so-HHE
¢ 3
E 40

o 10 15 M 25 30 38

Light intensity (unies)

Which of the following conclusions can be

made from the abave dataf

A Only at light intensities greater than
20 vnits acs temiperabuic alfeet the rare of
phc-tas:-‘nthcs-is.

B Ar point Y, the rare of photesynthess
Limiteel by the light intensiny

C  Temperature bas lictle elfect cn the rare of
photosyinthesis ar low light tatensities.

D A pr_-int X, ternpe rature limits the rate of

photosynthesie,

{a)

(i) Complete the diagram below to shew the fates of carbon dioxide

after photosynthesis has mhen place,

Carbon dioxide is used during photesynthesis to produce sugar.

The graph  below shows the rate of

photosynihesis at two different levels of carbon

10,

diowiche concentration af 20°C.

0-2% CO,

0-03% CO,

"’f

Rarte of phatesyinthesis

Light intensier

From the evidlence given, identily the faclors
most likely 1w e limining the rate of

photosynihesiz ot points X and Y on the graph.

Porm X Poimt Y
A Laght infensity CO, concentration
B Temperature Light micnsity
C CO, concentration Ternperature
&) Light intensiry Teraperature

stared as starch

sugalr

=

carbon dinxicde

(iiy Explain why soot

phatasynthesis.

deposits an

I
=

38

leaves reduce  the rate af
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12, (4) The diagram below represents pare of a cross section through a leaf,

1 A
3
_ air
C spaces
D

Hdentify ene example of each of the colls described below by using letrers from

the diagram to complere the boxes.

Each letter may be used once, more than once or not af all.

Transparent cells

Cells which carry aut phaotesynthesis

Mesophyil cells

Guard cells

() 'The rave of photosynthesis can be affected by several facrors.

Underline the correct word in each bracket in the following sentence to explain

the term dmiting factor,

The limiting factor is the factor which is preventing the rate of

. increasin . .
photosynthesis from INCretsing lun]ess the supply of that factor

decreasing

Increases

cdecreases

64

FLFRRR L]

KL PS




12, .
{continued) Marks ]
() The following graph shows the effect of increasing carbon  diexide
- .coneentration on the rate of phorosynthesis at.two different temperatures. All
other factors were kept consrtant, -
03
Temperature 157°C
0_7. \f
Rate of - - .
. AT H HHHH Temperature 10°C
phorosynrhesis
funits)
n. l = X
Fi
0
0 -5 10 I35 2-0 2-5

Carbon dioxide concentratian (%

Fram the evidence in the graph, what are the limiting factors ar points
Xand Y7

K _
by i
(7 Some carbon compaunds found in planes are shown in the list below.
List carbon diexide
cellulose
glucose
starch
Complete the following table with the vorrect carbon compound for each of the
functions.
Carbon compatiid Function
raw material for photosynthesis
respiratory substrate
storage carbohydrate a
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- 13 (&)} The disgram represents phlaen rissue from the stem of a plant.

R

Structure A .

AT

e Cell B

o

ieve rube ——

=TT
=t e
g s

dZs

M@E.&.-

{i) Name Structure A and Cell B.

Structure A

Cell B

(i) State the function of phicem.

(#) (i) Name the leaf tissue where stomata are found.

(i3 Name the cells which control the opening and closing of stomata.
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4. The diagram below shows part of the light dependent stage of photosynthesis.

light

energy

water

hydrogen accepted oxXygen
by compound X

(i Name this part of the light dependent stage.

i
{ii) Name compound X.
t
15 Phe dingram shows a chlaroplast from a palisade mesophyll cell.
(a3 Name regions P and ().
EJ
(6) (i) Mark an X on the diagram o show the location of chiorophyll molecules. 1
(¢) (i) Nameone preduct of the light dependent stage of photosynrhesis which
is required for the carbon fixation stage (Calvin cycele),
1
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16. . - S .
{(a) An experiment was set up to measure the effect of light intensity an the rare of

- photssynthesis in the-warter plant, Flodea. . I P
T'he light ntensity was varied using a dimmer switch on the bulb. T
The rate of photosynthesis was measured by counting the number of bubbles
released per minute.

gos
collecred

bubbles ——=—""" o

[ iy e

cut 8TéIN
al Eladra

dimmer
switch

support for E-/\T/

funne
el glass heat
shield

(i) Name the gas eolleced.

(i) The results of the experiment are shown in the table below.

Light intensity Rate of photosynthesis
{unirs) (number of bubbles per minuts)
| 2
) I19]
) 23
5 45
10 45
12 45
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16.  (4) (i1} {continued)

(A) On the grid: below, plot a line graph to show rate of photosynthesis
against fight intensity.
(Additional graph paper, it required, will be found on page 32.)

a0
45
40
Rate of 35
photosynthesis
(number of 30
bubbles per
minure) 25
20
15
10
>
4]

(B) Using the data in the rable, expliin the results obrained at light
' intensites greater than 8 unirs.

() There are two reactions in photosynthesis, The first reaction is photolysis.

(iy Name the two substances produced by photolysis that are required lor

»

the second reaction, -

Substance |

Substanes 2

ity Name the second reaction.
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()

Rate of phatosynthesis

s } N
Mavks
2 ed e wipn e 1 g
(c) - Plant cells converit glucese into acther ta rbohydrates,
Complete the table belaw by naming two of these carbohydrares,
Role of corboltydrate fu plant cells Nane of carbolipdrate
Storage as an insoluble marterial
Farms cell walls
2
The graph below shows the effect of increasing the concentration of carbon
dioxide on the rate of photosynthesis by a plant ar different temperatures.
Light intensity wag kept constant,
- 40 20°C
b R
g &
s
=R Q
U
-gc-l'_.
g 520 lo*C
O o 3
g o ;
EEE)
-~ -~
2o
£ 2
S
4
a
{ {02 004 G0 008

Cancentration of carbaon dioxide (%)
,#0)

Using the information in the graph, identify the factor which is limiting

the rate of photasynthesis at each of the points I, Q and R.

1)
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17.  Photosynthesis is the process by which green plants make glicose using energy

from rhe sun.
aenergy from the
sun

by-preduct A

(7) Name the by-product A released during photasimthests.

{6} Hydrogen and a high energy molecule are produced during photalysis,

1 Name the high encrgy molecule.

{

(i) Deseribe the use of hydrogen in carbon Axation.

@ (

3y Explain why an increase in temperature can lead to an increase in the rate
of phntosynthesis. '

F

(i) Cther than remperature, state twe limiting fctors of photosynthesis,
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.;;:_?l_B' Answer either Aor B, - - - L

i #

A, The dingrams below show the two stages of photosynthesis,
g .

Carbon fixation

Photolysis

Sun EZT T water ———— " 2 products T’

hy - jrroducr

raw

material - preduct

Describe what happens during rhe rwo stages
{a} photolysis

and

LY

(by carbon fixation,
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‘_Res‘plratlon 3 The dlagrdm bclow shows cnergy transfer

T - ' " within a céll.
The diagram shows the apparatus used to Compound %
'nva'g&ethemagy contentoffat. = 7 . + Phosl)hate
thermomeier ‘ . . ’
- ey neey Cellular
( Compound Y processes
- 100cm® water

Which line of the table below identifies
correctly compounds X and Y7

1g burning fat

X Y

glucose ATP

\

Which of the experiments shown below allows glucose ADP

0| w| e

a valid comparison to he made between the ADP ATP
energy content of fat and protein?
ATP glucose
B
/
s
—— 200cm? ~—100cm?
‘water water 4. The energy yield per glucose molecule during
| 19 t)grmng 2 g burning aeroblc respiration is
proten protein A Z2moleculesof ATP
B 18 moleculesof AT P
C 36 moleculesof ATP
D 38 moleculesof ATP,
D
- 200cm? — 100cm?3
water water 5. The following are statements about
/ . ) respiration.
S~ 29 burning =Rk — 1 g burning _
protein protein 1 ATPisproduced
\ 2 Lactic acid is produced

' 3 Carbon d|o><|de|sproduced
4 Ethanol isproduced

Which of the statements are true of anaerobic

respiration in human muscle tissue?
Which of the following increases in the =P

muscles of an athlete and causes muscle fatigue A 2only

during a race? B 2and 3only

A Lactic acid C 1and Zonly
Glucose D 1,3and4only

B
C Oxygen
D ATP

73




6. The graph below shows the

relationship

between the concentration of carbon dioxide

and oxyhaemoglobin in the blood.

Concentration of
oxyhaemnglobin
in blood
(‘u")

Y

Concentration of

CO, in blood (%)

Which of the following describes this

relationship?

A As the carbon dioxide concentration
decreases, the concentration of
oxyhaemoglobin decreases.

B As the carbon dioxide concentration
increases, the concentration of
oxyhaemoglobin decreases.

C As the carbon dioxide concentration
increases, - the — concentration - of
oxyhaemoglobin increases.

D As the carbon dioxide concentration
increases, it has no effect upon the
concentration of exyhacmoglobin.

7. The diagram below shows energy transfer
within a cell.
Compound X + phosphate
Energy
EX Cellular
processes
Energy

| Compound Y

Which line in the table identifies correctly

compounds X and Y?

X Y
A glucose CO,
B Co, ADP
C ADP ATP
b ATP glucose

74

The diagram below shows the apparatus used
to investigate the energy contents of different
foods_ BT TR

1g of each food was burned under a beaker

_gontaining 100 cm? of water. The rise in water , .
g , > water .

temperature  was measured using  a
thermometer.
thermometer
<t 100 em? water

1 g burning food

\

were

When different foods burned, the

following results were obtamed.

Food Temperature rise (°C)
potato 15
margarine 40
epg -oeee 20

The following equation can be used to

calculate the energy value of food.

Lnergy value = 0042 % temperature rise (°C)
(k] per gram)

Using this equation, the energy value of egg is

A 0-42

B g4
C 84
D 840,

Which of the following stages in respiration
would result in the production of 38 molecules

of ATP?

A Glucose to pyruvic acid

B Pyruvic acid te lactic acid

C  Pyruvic acid to carbon dioxide and water

Glucose to carbon dioxide and water



10. The apparatus below was used to investigate
respiration in germinating peas,

thermometer —{| capillary tube

germinating
peas

perforated
platform

chemical to absorb
carbon dioxide

A suitable control for this investigation would
be

A

chemical to
absorb carbon
dioxide

purforated
platform

germinating
peas

perforated
platform

perforated
platform

chemical to absorb
carbon dioxide

germinating
peas

perforated
platform

coloured liquid
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11.

air in

12.

X

13.

The following experiment was set up.

e

Sodium FlaskP Flask Q Flask R
hydroxide  Lime Insect Lime
water water’

‘,' :

ALM

Sodium hydroxide solution absorbs carbon

dioxide from air.

Lime water turns from clear to cloudy in the

presence of carbon dioxide.

Air is drawn through the apparatus from X to

Y, passing through each flask in turn.

Predict what would happen to the results if
two insects were used in task Q. The line

water in

A Flask P turns cloudy more slowly

B Tiask P turns cloudy more quickly
C Flask R turns cloudy more slowly

D Flask R turns cloudy more quickly.

Which substance enters animal cells
diffusion and is used to produce ATP?

A Carbon dioxide
B Starch
C Water
D

Glucose

by

The energy values of different food groups are

shown in the table.

Food group | Enerpy value (k] per gram} |

Carbobydrate 19
TFat 18
Protein 19

What is the simple whole number ratio of the
energy value in fat to protein to carbohydrate?

A 1:2:1
B 2:1:1
C 19:38:19
D 38:19:19




14. The. tollowing starements relate to respiration
and the ml'l'\:lchc-hill'ic-n.
L e g P e eem e e
| " Glveolysis  takes  place inn - thé™
mitochondrien.
2 - The mitochondrion has wa membranes. 7
3 The vate of respiration s affecred by
temperature.
Which of the above slatemients are correct?
AL ane 20 R
B land?
C Tand?
D All of them
15.  The dingram below shows energy transfer
within a cull,
Campound X
- + phosphate . .
Foergy |- praspi A Energy for
/ cellular
pProcesses
Compound Y
Which line iy the tahle below identifies
- correetly compounds Xoand Y7
X Y
A glucose ATP
I gluccse ADF
C ADP ATP
D] ATP rlucese
16.

s - .
I'he digram below represents o summary of

TCaprIratnon |-I'l ) l]\nITII'I'I'.'I“'.'IH I'IlLIHL'lC CE‘”.

I oxvoen | eV |.—\.DP+ P, l*‘\f* 12

+

4 o |>/\_. retaxed

musale

carbon

dioxide

Which box represents ATP?
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17.

Which line in the rable below correctly shows
the two chemical reactions shich occur in the
grana of a chloroplast followmg the'absorpton-
of light energy by chlorophyll?

Chemical reaction 1 | Chamical waction 2
A | ATP — ADP+ P water =
hydrogen + oxyvgen
B | ADP+Pi— ATR water =
lwvdrogen + oxygen
c ATE — ADP + P hydrogen + oxvgen —
) ) water
D | ADP+P;— AR [Prdrosen +oxigen —
: ) water
18. Which line in the table below correctly shows

e number of malecules of ATP used and
prociucedd when one molecule of glucose
undergoes gheolysis?

Number of molecules of 4TP
ised Praduced
A ) 2
B 2 )]
C 2 4
D 4 2




tn} “The experiment shown belonw was set up to demanstrate aerobic respiration in
peas that are germinating (starting to grow). .

tap _
closed

bhoiled and
arerilised
pras

{#}

i
SN

r

INNNN

chemical to

VN o, 4 3.}
absorb earbon <LK L/

dioxide

tube N—

Ig tap
9 closed
.
WY
) SNV
NRYE

germinating
peas

chemical
absorb
carbon
dioxide

After two days, the level of liquid had risen in tube Y bur had not risen in

tulre X,

td

{iy Explain the purpose of A as a conorol in this experiment,

(i1 Predict the effect an the level of the liquid in tube Y if u greater mass of
L h

peas 1s used.
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Lo 19, (continued})

i{b) 'The following list containg some features of aerobic ond anaerobic respiration

L

T in germinating peas. R R
List
W Does not usc oxygen
N Produces carbon dioxide
T Y Yields 38 molecules of ATP per glucose muleculs
Z Produces ethanol

Complete the table below by writing the letters from the list in the correct
columns,

Each letter may be used ance or more than once.

Aerobic respiialion in Auoerobic respiration in
germinating peas germinating peas

20. (@) The diagram below shows the link berwesn asrobic respiration and protein
synthesis,
A -—I—— Oxygen C -—I—- P Proteins
. A : e T droiai
Aerobic Respiration Energy Transfer Pt ote:_n.
Synthesis
Curbon Amine
B —I— y ATP )
Dioxide Acids

(i} Name substances A, Band C

A

B

C

(i) Some energy released in respiration con be used for protein synthesis.

State one other cellular activity that uses encrgy
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Marks
21.  Yeast may carry out two differsnt types of respiration,

{a) Name the type of respiration in yeast which has the highest energy yield. -

1
(6). Thediagram below shows one type of respiration in yeast cells,
Siage | Slage 2
alycolysis water
glucose [ X
(i) Namesubstances X and ¥ -
X 1
Y 1
(i) What other substance must be present for stage 2 to oceur?
1

79




22,

T Marks
e dlﬂglﬂn‘l *‘hov.x apparatus set up to inv esrwan the rare of 1:.5|Ju1t10n in an Lo

earthworm. After 10 minutes at 20°C the level of lxqu:d in the capillary tube had
changed as shown, o

_~closed tap _
' _capillary tube

level after
10 minurtes

carthwor -.._ - liquid

chemical o :
absorl carbon - ) (——Jevel at start

dioxide

(e) (i) What voluing af oxygei is uséd By the earthworm during the 10 minute
period?
e’ 1

(i) Deseribe a suitable control for this experiment.

- . . ] .
(6} In u second experiment, a warm of 5 grams used 0:5cm” of oxygen in
10 minutes.

- . . c 3 . B

alculate fts rate of respiration in cm™ per minute per gram of wormn.

Space for caloutation

4 v
cm per minute per gram af worm
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22,

-

Marks

{continued)
(&) Yeast cells were grown in both acrobic and anacrobic conditions and the
volume of carbon dioxide produced was measured.
The results are shovwen in the graph below.

a0
<
[ -
a U LL
=
o perobic conditions
it
=
o 40
Ch u
L
=
bl _
g 30 A
=
o
a
:j
= 20
- Ir
=
- 14
Fol ] Y ..
3 10 anaerobic conditions
e .

o pHFHEE F

0 4 8 12 16
Time (hours)
iy At which time is there the greatest difference betweern the volumes of

carbon dioxide produced in aerobic and anaerobic conditions?

Tick (¢ the correet box.

8 haurs 10 hours 12 hours 14 hours 10 hours L

(i) Caleulate the average rate of carbon dioxide production per hour over

the first 9 hours in acrobic conditions,

Space for calculation

3
o’ per hour [
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23.  Leaves were placed in tubes as shown belaw,

VomARE

The tubes were left in bright light.

Tube |

Tube 2

green
leaf

black cover

boiled
LrEen -
leaf

water

Variegated
leaf

B (green and
white)

For each of the tubes, tick (V) the appropriate box in the table to

indicate which processes will take place in the leaves.

—
.. Process
-
.
Frbe .

-~
=

Only
plrotosyuthiesis

Ohely
resplration

Both

Neither
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