MMMMMMMMMM

CCCCCCCCCCCCCC

EEEEEEEEEEEEEEE

SSSSSS



These questions belong to
CIE, not to us.

The examination questions, mark schemes and examiner comments in this pack
were written and published by Cambridge International (CIE). They are past
assessment materials, reproduced here so that students can revise from them.

What we do not own

STEMUP is not affiliated with CIE and does not own, and makes no claim to own, any of
the question, mark scheme or examiner report material in this pack. CIE has not
endorsed, approved or been involved in the production of it. CIE and the qualification
titles used here belong to their respective owners and appear for identification only.

Where to find the originals

CIE publishes its past papers, mark schemes and examiner reports. Always check the
current syllabus at cambridgeinternational.org before you revise.

If you hold the rights to any material in this pack and would like it amended or
removed, contact admin@stemup.co.uk and we will act on it.

STEMUP.CO.UK



Paper 1 Multiple Choice Answers: Cell Structure

Question

Paper

Q. No.

Answer

© 0O N o b 0N

9700_m20_qgp_12
9700_s20_qgp_T1
9700_s20_qgp_T
9700_s20_gp_1
9700_s20_qgp_12
9700_s20_qgp_12
9700_s20_qgp_13
9700_w20_gp_1
9700_w20_qgp_1
9700_w20_qgp_12
9700_w20_qgp_12
9700_w20_qgp_13
9700_w20_qgp_13
9700_mI9_qgp_12
9700_mI9_qgp_12
9700_m19_qgp_12
9700_s19_qgp_1
9700_s19_qgp_12
9700_s19_qgp_12
9700_s19_qgp_13
9700_s19_qgp_13
9700_wi19_qgp_1
9700_w19_qgp_12
9700_wi19_qgp_12
9700_w19_qgp_I3
9700_mI18_qgp_12
9700_mIi8_qgp_12
9700_m18_qgp_12
9700_s18_qgp_1
9700_s18_qgp_1
9700_s18_qp_TI
9700_s18_qgp_12
9700_s18_qgp_13
9700_wi8_qgp_1
9700_w18_qgp_1I
9700_wi18_qp_12
9700_w18_qgp_13
9700_wi18_qp_13
9700_wi18_qgp_13
9700_m17_qgp_12
9700_ml7_qgp_12
9700_s17_qp_N
9700_s17_qgp_Ti
9700_s17_qp_12
9700_s17_qp_13
9700_wl7_gp_1
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Paper 1 Multiple Choice Answers: Cell Structure (continued)

Question Paper Q. No. Answer
47 9700_wl7_qgp_1 5 B
48 9700_w17_qp_12 1 D
49 9700_wl17_qp_13 1 B
50 9700_w17_qp_13 2 A
5] 9700_mIi6_qgp_12 1 C
52 9700_s16_qp_TI 2 C
53 9700_s16_qgp_12 1 D
54 9700_s16_qp_13 1 A
55 9700_wli6_qgp_N 1 D
56 9700_wi16_qgp_12 1 B
57 9700_wli16_qp_12 2 C
58 9700_wl16_qgp_12 4 C
59 9700_wi16_qgp_13 2 B
60 9700_wi16_qp_13 3 A
61 9700_s15_qgp_TI 1 C
62 9700_s15_qp_Tl 3 B
63 9700_s15_gp_1 6 B
64 9700_s15_qgp_12 1 A
65 9700_s15_qgp_12 2 C
66 9700_s15_qgp_13 2 C
67 9700_w15_qp_T 2 A
68 9700_wi15_qgp_12 2 C
69 9700_wli5_qp_13 2 B
70 9700_m20_qgp_12 2 A
71 9700_m20_qgp_12 3 C
72 9700_m20_qgp_12 4 C
73 9700_m20_qgp_12 5 D
74 9700_m20_qgp_12 6 A
75 9700_s20_qgp_T 2 A
76 9700_s20_gp_n 5 B
77 9700_s20_qgp_12 3 B
78 9700_s20_qgp_12 4 C
79 9700_s20_qgp_12 5 D
80 9700_s20_qgp_12 6 A
81 9700_s20_qgp_13 2 B
82 9700_s20_qgp_13 3 D
83 9700_s20_qgp_13 4 C
84 9700_s20_qgp_13 5 B
85 9700_w20_gp_1 3 C
86 9700_w20_qgp_1 4 C
87 9700_w20_gp_T1 5 A
88 9700_w20_qgp_N 6 D
89 9700_w20_qgp_12 3 D
90 9700_w20_qgp_12 4 D
91 9700_w20_qgp_12 5 A
92 9700_w20_qgp_12 6 B
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Paper 1 Multiple Choice Answers: Cell Structure (continued)

Question Paper Q. No. Answer
93 9700_w20_qgp_13 3 B
94 9700_w20_qgp_13 4 D
95 9700_w20_qgp_13 5 A
96 9700_w20_qgp_13 6 D
97 9700_mI9_qgp_12 4 A
98 9700_m19_qgp_12 5 A
99 9700_m19_qgp_12 6 C
100 9700_s19_qgp_1 2 C
101 9700_s19_qgp_1 3 A
102 9700_s19_qgp_1 4 B
103 9700_s19_qgp_1 5 A
104 9700_s19_qgp_TI 6 B
105 9700_s19_qgp_12 3 D
106 9700_s19_qgp_12 4 B
107 9700_s19_qgp_13 3 C
108 9700_s19_qgp_13 4 C
109 9700_s19_qgp_13 5 D
110 9700_s19_qgp_13 6 D
m 9700_w19_qgp_Ti 1 C
12 9700_w19_qgp_TI 2 B
13 9700_w19_qgp_1I 4 C
114 9700_w19_qgp_TI 5 A
115 9700_w19_qgp_12 3 C
116 9700_w19_qgp_12 4 A
n7z 9700_w19_qgp_12 5 C
118 9700_w19_qgp_12 6 A
119 9700_w19_qgp_I3 1 C
120 9700_w19_qgp_I3 3 A
121 9700_w19_qgp_I3 4 D
122 9700_w19_qgp_I3 5 D
123 9700_mI18_qgp_12 4 C
124 9700_mI18_qgp_12 5 B
125 9700_m18_qgp_12 6 D
126 9700_s18_qgp_1 4 B
127 9700_s18_qgp_1 5 C
128 9700_s18_qgp_12 1 A
129 9700_s18_qp_12 3 B
130 9700_s18_qgp_12 4 B
131 9700_s18_qp_12 5 A
132 9700_s18_qp_13 2 A
133 9700_s18_qgp_13 3 B
134 9700_s18_qgp_13 5 D
135 9700_s18_qgp_13 6 B
136 9700_w18_qgp_TI 3 C
137 9700_w18_qgp_1i 4 B
138 9700_w18_qgp_TI 5 A
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Paper 1 Multiple Choice Answers: Cell Structure (continued)

Question Paper Q. No. Answer
139 9700_w18_qgp_12 1 B
140 9700_wi18_qp_12 3 A
141 9700_w18_qgp_12 4 B
142 9700_w18_qgp_12 5 B
143 9700_w18_qgp_12 6 C
144 9700_w18_qgp_13 4 B
145 9700_w18_qgp_13 5 A
146 9700_w18_qgp_I3 6 D
147 9700_m17_qgp_12 1 C
148 9700_m17_qgp_12 4 A
149 9700_m17_qgp_12 5 B
150 9700_m17_qgp_12 6 D
151 9700_s17_qgp_N 2 C
152 9700_s17_qgp_T 3 C
153 9700_s17_qgp_N 5 B
154 9700_s17_qp_N 6 A
155 9700_s17_qgp_12 1 C
156 9700_s17_qgp_12 2 D
157 9700_s17_qgp_12 4 A
158 9700_s17_qp_13 1 A
159 9700_s17_qp_13 3 C
160 9700_s17_qp_13 4 B
161 9700_wl17_qgp_1 2 C
162 9700_wl17_qp_1 3 A
163 9700_w17_qgp_12 2 D
164 9700_wl7_qgp_12 3 B
165 9700_w17_qgp_12 4 B
166 9700_w17_qp_12 5 A
167 9700_w17_qgp_12 6 A
168 9700_w17_qgp_13 3 C
169 9700_w17_qp_13 4 C
170 9700_w17_qp_13 5 A
171 9700_mIl16_qgp_12 2 B
172 9700_m16_qgp_12 3 C
173 9700_mI16_qgp_12 4 D
174 9700_mIi6_qgp_12 5 A
175 9700_s16_qgp_1 1 D
176 9700_s16_qp_TI 3 B
177 9700_s16_qgp_1 4 D
178 9700_s16_qgp_T1 5 A
179 9700_s16_qgp_12 2 D
180 9700_s16_qp_12 3 C
181 9700_s16_qgp_12 4 D
182 9700_s16_qgp_13 2 A
183 9700_s16_qp_13 3 B
184 9700_s16_qgp_13 4 B
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Paper 1 Multiple Choice Answers: Cell Structure (continued)

Question Paper Q. No. Answer
185 9700_s16_qgp_13 5 A
186 9700_wi6_qgp_1 2 B
187 9700_w16_qgp_II 3 A
188 9700_w16_qgp_II 4 C
189 9700_w16_qgp_TI 5 C
190 9700_wl16_qgp_12 3 C
191 9700_wl16_qgp_12 5 B
192 9700_wl16_qp_12 6 B
193 9700_w16_qgp_13 1 B
194 9700_w16_qgp_13 4 B
195 9700_wl16_qgp_13 5 B
196 9700_s15_qgp_TI 2 D
197 9700_s15_qgp_1 4 A
198 9700_s15_qgp_TI 5 D
199 9700_s15_qgp_12 3 C
200 9700_s15_qgp_12 4 B
201 9700_s15_qgp_12 5 C
202 9700_s15_qgp_12 6 B
203 9700_s15_qgp_13 1 A
204 9700_s15_qgp_13 6 B
205 9700_w15_qgp_T1 1 B
206 9700_w15_qgp_T1 6 B
207 9700_wl15_qgp_12 1 B
208 9700_wl15_qgp_12 3 C
209 9700_w15_qgp_12 4 C
210 9700_wi5_qgp_12 5 B
n 9700_w15_qgp_I3 1 B
212 9700_wl15_qgp_I3 3 C
213 9700_w15_qgp_I3 4 B
214 9700_w15_qgp_I3 5 A
215 9700_wl15_qgp_13 6 C
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Answers

1.9700_s17_ms 21 Q: 1

(b)

max 1 if only written about prokaryote wall or only about plant wall

WK =

prokaryote cell wall has, peptidoglycan / murein ;

plant cell wall has, cellulose / polymer of B glucose ; | lignin

AVP ; eg.

prokaryote wall is made of chains crossed linked by, peptides /amino acids

hydrogen bonds between cellulose molecules (within microfibrils) in plant cell wall A cellulose chains
other components such as pectins / hemicelluloses in plant cell walls

(a) A chloroplast/ mitochondrion ; 4
B chromosome(s)/ chromatid/ chromatin ;
C Golgi (body / apparatus / complex) ;
D nucleolus ;
max 2

585
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2.9700_s17_ms_22 Q: 1

APPENDIX A. ANSWERS

if all cell types named as single cell, allow max 1 for named tissue types

(organ because more than one tissue type)

three named tissue types ; ; ;

endothelium

smooth muscle

A squamous epithelium
A endothelial cells
A epithelial cells

A smooth muscle cells

connective tissue

elastic tissue

A elastic fibres
R elastin/ elastic muscle

fibrous tissue A collagen A collagen fibres

nervous tissue

A nerve cells

blood A blood cells
only in context of vasa vasorum

general function

transports / carries / AW, blood ; A delivers R pumps blood | provides

detail ; e.g. to tissues / to body cells /to body / away from heart/ AW

R to lungs
(blood) is oxygenated / contains oxygen

(a) one mark per blank box 5
type of cell function of cell example of organelle r:eqmred to
carry out function
palisade mesophyll photosynthesis ; chloroplast
A (absorb light to) synthesise,
organic compounds / glucose / starch
(from inorganic compounds)
Leydig synthesis of steroid hormones smooth endoplasmic reticulum ;
A SER/smooth ER
plasma cell ; production of secretory vesicles Golgi body
A B-cell / white blood cell / leucocyte / | containing antibody
(B-) lymphocyte / agranulocyte
R T lymphocyte / granulocyte /
phagocyte / macrophage / neutrophil
root hair cell active uptake of nitrates mitochondrion ;
A cell surface / plasma, membrane
A cell membrane
pancreas acinar synthesis of enzymes rough endoplasmic reticulum ;
A RER/rough ER
A ribosomes
A mitochondrion
(b) | functions of individual tissues max 4

Total: 9
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3.9700_wl7_ms_23 Q: 1

587

(a) actual length = image length/magnification ;
A A=I/M M=1I/A I = A x M or magnification triangle

2.5 (um) ;; for 40 mm X=Y length
A 2.6 (for 40/41mm)
A 2.4 (for 38/39mm)

max 1 for
incorrect or no answer but correct calculation e.g. 40000 + 16 000
correct answer but to more than one decimal place
correct measurement and correct calculation but incorrect conversion

(b)(i) mitochondrion ; A mitochondria

max 1 for function
produces/makes/synthesises/provides/AW, ATP
or

releases/provides/supplies, energy

or

aerobic respiration ;

AVP ; e.g. part of the urea cycle
B-oxidation of fat
oxidative phosphorylation

(b)ii) rough endoplasmic reticulum ;
A rough ER IRER

ribosomes are attached ;

accept mp2 if organelle identified as endoplasmic reticulum/RER

4.9700_ml16 ms 22 Q:2

(a)

(b)

magnification = === ="2"" JAW ; AM=I/AorM=0/A
actual length

correct calculation or to 2 or 3 significant figures using the correct calculation

(x) 2778/2780/2800 ; ; (for 25 mm) A +1mm in measurement

one mark if correct measurement stated and divided by actual size but incorrect
answer owing to, rounding up error/incorrect conversion factor

(25000/9.0) ;
(3]

spherical /spheroid /AW ;

(nuclear) envelope/two (nuclear) membranes/double membrane ;
(containing) nuclear pores ;

(contains) chromatin/chromosomes ;
DNA and, proteins/ histones ;

contains, nucleolus/nucleoli
or
nucleolus is/ nucleoli are, dark(er) staining/spherical/defined ;

AVP ; e.g. outer membrane continuous with RER
heterochromatin and euchromatin
contains nucleoplasm
[max 3]

[Total: 6]
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588

APPENDIX A. ANSWERS

5.9700 w15 ms 21 Q: 1

(a)

(b)

(c)

(d)

(e)

ATP production ; A supply energy (to the cell/for cell reactions) R energy
production

(site of) aerobic respiration/oxidative phosphorylation ;

AVP ; e.g. lipid metabolism/beta oxidation

crista/cristae/inner membrane ;

(%) 48 571 or (x)50000;;

34 000 35000
or
0.7 0.7

if answer incorrect award one mark for:

correct measurement (34 or 35 mm) and correct formula used (M= I/A), as above
but incorrect conversion to um

or

correct calculation but units given

or

correct calculation but decimal places given

1 resolution/resolving power, too low ;
2 further detail ; e.g. only 250 nm resolution
resolution only half wavelength of light
wavelength of light, too long/not short enough
width of membranes only 7nm ;
3 (such) thin sections not possible ;
4 inner membrane/ cristae/internal structure, could not be seen ;
5 magnification this high not possible ;
mp1 and mp5 allow correct comparative statement with electron microscope

circular DNA ;

small/similar, size ; A 0.5-15um
70S/small(er) /18 nm, ribosomes ;
AVP ; e.g. binary fission/naked DNA

[max 1]

(1]

(2]

[max 2]

[max 2]

[Total: 8]
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QL.

3 (a)

(b)

{c)

Q2.

Q3.

CQuastion

4 (a)

ibl

([]

Correct letter order on Question Paper:

A - nucleus;
C - mitochondria; B - RER;
D - Golqi apparatus;
E - cell surface membrane;
max 4
R. process statements instead of fetters

secrete/release/produce/make antibodies; 1
A. immunoglobulins

R. memory cells unless linked to antibody production

nucleus/nuclear envelope/nuclear membranes/nucleoclus;

no cell wall;

have organelles/named visible organelles; (golgi/mitochendrion/
RER) R. more organelles

larger (cell);
fixed ribosomesfribosomes attached to E.R./no free
ribosomes; max 2
[Total 7]
Expected Answers Marks
calculation = 40 (00 F 2.5 I sasitable allemative:
answer = X 16000: A 15 500 -> 16 500 2
chlorophyil i
cellubose B:
DA o
piasphalipid CIF 4
SE5UTRE Answer is abowd ned Mood cells wiings indfcaled
oiTerwise
fidy Aaetleues:
no call wall;
no vaceals: R smaller vacuolas
na, organeties § named organedhe visible in G, 4.1;
A only chloroplasts § méochondria / ribosomas
R rafs to shapa 4 max
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Question Expected Answers
4 (a) (i) A transcription; (ignore mRNA synthesis)
B translation;
C exocvtosis; R secretion
{iiy D (sub unit of) ribosome
E Golqi apparatus/body;
{iiily F mRNA;
Q4.
1 ({a) cell A cell B cell C
name of cell phagocvte / squUamous
neutrophil / AW; epithelial (cell)} /
endothelial {(cell);
function of cell transports,
oxyaen
{ carbon dioxide;
diameter / um to be added

Q5.

Q6.

(b)

(a)

D mitochondrion;
E Ilysosome / (Golgi) vesicle; R vacuole
F nucleus;

function Structure
facilitated diffusion of glucose B
creates a current to move mucus A,
aerobic respiration C;
makes ribasomes E/C ;
a site of transcription G/E/C ;
packages proteins into lysosomes J;

Marks

[max 31

21
()|

41

[31

[51


https://stemup.co.uk

2

Q7.

(a)

(b)

(c)

A — nuclear, membrane / envelope ; R nucleus (unqualified)
B —mitochondrion ; A crista(e)
C — (Golqi} vesicle / (small) vacuole ; A lysosome [31

(during), mitosis / meiosis / nuclear division ; ignore ‘cell division’ f phases

replicate, after / before, each division ; A atinterphase

move / separate, to poles;

assemble / organise, microtubules ;

centre for growth of / forms, spindle fibres / for formation of spindle / AW ;

modified centrioles found elsewhere such as in flagella / cilia ; [3 max]

(EM has) greater / higher, resolution f resolving power ; ora

explanation of resolution as ability to differentiate between two points (close together) ;

width of membranes is 7 nm (1) ;

{resolution of) LM is 200 nm (0.2 um) and EM is 0.5 nm (0.0005 um) ;

A 05t 1 nm (0.001 um)}

ref to shorter wavelength; ora

resolution is equal to half the wavelength ; [3 max]

1 [a) (i} (rwchesr envedope) dréwn with two membranes and a space and at least one nuclaar

Q8.

[Pl D
{mitochondiion) two membranes with at least one crista attached or unatiached ;
rnitechondrion drawn smaller than nuckeus : ora

i wrongly labelfed or both fabels omiitted, penalise once I3
{if} (to nearest whola number) (<) 2857 ;; A 2829 - 2BAEG
alfow orme mark for corract working i answer incormect /£ mol fo whole number / o answer

length of scale bar in mm = 1000, dvided by actual size
e.q. 100 mm = 1000 /! 35 (scale bar 88-101 mm) 21

(b} callf plasma | call sudacs, membranals) ; R mambranes

cytoplasm [ cytosol ;
ribosomeas § TOS ribosomas [ 1Bam rbosomes ; R 805 7 20nm f larger, ribosomas
DMA f genes ; A chiomosome [3 max]


https://stemup.co.uk

1

Qo.

1

{a) (i) Golgi body

at least three unlinked cisternae drawn in cytoplasm ;
secretory vesicles forming at the side of the Golgi ;

exocvtosis

vesicle shown fused to cell surface membrane ; R if add arrows pointing towards cell
contents [31

{if} (to nearest whole micrometre) 5(um);;

allow one mark for correct working if answer is incorrect / not to whole number / no

answer
length of bar / 8000
eq. 4cm 40 mm 40000pum A +/- 1mm on length of bar

8000 8000 8000 [2]

{b) capsule / slime laver ;

cellwall ; R cellulose / chitin, cell wall

flagellum (of flagellin) ;

DNA free in cvtoplasm / loop of DNA / circular DNA / nucleoid / plasmid ;

DNA, naked / without histones ;

only, smaller / 705 / 18nm, ribosomes ; A only one type of ribosome

mesosome | [3 max]

{a) plant cell because presence of

cell wall ; A cellulose cell wall R incorrect cell wall materials
plasmodesma ; A plasmodesmata

tonoplast ; A vacuolar membrane

largefcentral, vacuale ;  ignore permanent [2 max]
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Q10.

nams of [ diagram of onjanallala) as ' ana function of organalls ' call type{slin
organelie saan under the dactnon which
micmsacopa (not to scale) organala is
locatad
all 3 for one mark aaroblc respiraionfATP,
productionfaynthasis
oval/craular shape
and A ouidative phoaphordation
two mambranas A ref. B oxddation Tats
dose togather A ref. unsafornithing cyole
and
imar mambrans infoldad as| R any answer fhaf refars fo
twe or mora oristae ; aynthasisioroduction, of
cantriokes animal ;
A cantricle
A cantrosome
both for one ek animal and
plant/bath |
two mambranas
and
ribosomas on extamal
surface ;
R i ibosomes are
Gxcessiel e
processlng modification /AW,
packaging, of, pratelns/
molaculas ;
A dascription of modification
a.41. givcosvation
A production of, secretony
Golgl, vasces
A production of lsosomas
R protein sywntheds
chioroplast ;
a1
Motal: 101
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1 (a) Anucleus; A (eu)chromatin R nucleolus

B mitochendrion ; A mitochondria
C (rough) endoplasmic reticulum ; A (RER R smooth/S [3]

{b) (i) protein/polypeptide, synthesis/AW ; A protein, transport/modification

([4]

Q11.

A ecf if C is identified as Golgi or SERor ribosomes in 1 (a) 1

(i) ignore refs to magnification
resolution/resolving power, low(er) ; ora
200 nm compared to 0.5 nm ; A resolution quoted in range 100-300 to 0.2-1.0 nm
ref. to visibility of structure C ; e.gs.
wavelength of light longer than size of, ribosomes/membrane
ribosomes/membrane, cannot be seen as less than 200nm diameter
ribosomes only 20-30 nm diameter A 15-20 nm
membranes 7-10 nm thick
small size linked to explanation of resolution [2 max]

any one relevan! disadvaniags e.q.

only dead spacimens can ba viewed §

rmaunted in vacuumipre-ireatment. may distort delicate struclures ; A arelacts

expansive, gualified ; e.g. i buy, maintain, increased cost electricity, costs associated with,
Lmetraning

requires, mare electrical power ;

requines stable, high voltage suppliesfourrents ;

sensitive to extemnal magnese fields ;

difficult b oparate’nsquiras echnical training ;

samples mone difficull to prepans ; A examples @.0. thin seclions

tanaihy pregaration tima ;

monochnomebiack and while ondy ;

nof poriablel/can anly be usad in speciic locations (e.q. with voltage supplies) ; I rmace]

atfow += T mm i readirg e e

drwirel hwo marks if cormpcl answar is given

20 006 um = (3333.3) A T3 000/6 = (3 186.7) A 21 DO0VE = (3 500.0)
3 333 (=k; ATIGET [x) A 3 500ndx)

award one mark if arswer & givan o one or more decimal placas or
award one mark if comectly measured amd divided by 6 pm bt incomechly converfed  [2 miaxd]

[Total: 9]

STEMUP.CO.UK
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(b} (Y 2 marks for correct answer

Q12.

2

(ii)

x 30 000,

(image length = 60 mm) 60 000um/ 2um A 58761 mm (29 500 / 30 500)

1 mark if incorrect answer e.q. not converted correctly, but measurement and method
correct [2]

any 3 relevant e.q.

DNA not surrounded by, nuclear, envelope / membrane ; AW

A no (true) nucleus

circular DNA ; A loop

DNA not complexed with histone proteins ; A naked DNA

(only) 708 / smaller / 18nm, ribosomes ; A ribosomes not attached to membranes
no double membrane-bound organelles; A no, mitochondria / chloroplasts
absence of named organelle ; e.q. Golgi apparatus, ER / RER / SER

if previous mp not given, A no membrane-bound organelles

capsule / slime layer ;

very small diameter / 0.5 to 5.0um ;

cell wall of, murein / peptidoglvean ;

examples of other refevant points

pili / pilus ;

no 9+2 microtubule arrangement ;

flagellum not covered by cell surface membrane ;

presence of plasmids ; [max 3]

{a) 1 electron microscope has, higher / AW, resolution (than LM}/ ora ;
2 explanation of resolution as ability to differentiate between two points (close together) ;
3 ref. to (internal) membranes (of A and B) which cannot be seen in LM ;

A named membranes e.q. cristae, grana

4 AVPeq

(resolution of) EM is 0.5 nm (0.0005um) and LM is 200 nm (0.2.m)
A 0.5t0 1 nm (0.001um)

resolution is equal to half the wavelength (of medium used)

ref. to shorter / AW, wavelength (of electrons) / ora (must have a comparison}

ref. to, width of membranes / distance apart of membranes, e.q. width of membranes
inAandBis 7 nm(+/-1) [max 3]
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(bl C - rough endoplasmic reticulum ; penafise once only for ER instead of endoplasmic
reticulum
D —ribosome ; A ribosomes ignore 705
E — smooth endoplasmic reticulum ; A smooth ER if full term used for C

award one mark if E = rough endoplasmic reticulum and
C = smooth endopfasmic reticuium 31

{c) any one relevant e.q.

store of / holds, cell sap ; R if contains organelles
store of / holds, water / ions / named ion(s) / minerals / salts / piaments / (named) suqgars ;
R substances f molecules
R storage unqualified
pushes chloroplast to edge of cell ;
qives, turgidity / turgor pressure / hydrostatic pressure / support / AW ;
A makes, firm / rigid
A controls / maintains, turgidity
R gives shape / strenathen
store of / holds, waste (products)

R reactions occur in vacuole, unqualified M1

{d) no marks for identifyving F and G
if onfy F or G described max 3
if F and G incorrectly identified, accept mark points correctly linked to membrane and wal/
tomax 3

1 F partially permeable A selectively permeable
and G (fully / freely / AW), permeable / porous ;

F is partially permeable cell surface membrane
phospholipid (bilayer);
permeable to, lipid-soluble molecules / oxyaen ;
A other terms for lipid-socluble
treat reference to waler as neultral
4 impermeable to, water-soluble / AW, molecules / ions [ AW ;
A other terms for water-soluble
treat reference to waler as neutral
5 aquaporins / proteins, provide (increased) permeability to water ;
6 transport proteins provide permeability to, ions / polar molecules ;
A channel / pore / carrier, proteins

W M

G is permeable cell wall

cellulose ;

fibres ;

ref. to, spaces / gaps / holes / pores, (between, fibres / other cell wall

components) ; [max 4]

w o~
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(m] 1 allows transport of, water ! sucrose / amino acids § organic substances ! ions  fminerals |
salts { lipdds  hoemones § ATPE, (from call to cell / between cells) ;
R if linked ko &an incomect transport mechanism e.q. sucrose moves by osmosis

2 withaut crossing, mambranes [ walls A without goeing through proteln channels
3 this b movament through the symplast @
4 anye.q. ; companicn call to {phloem) sieve tube [alemant f call}
batwean mesophyll calis
mesophyil cell io companion oall
cortical call o cortical cell § across cells of the corex
cortical cafl to endodarmal cell
endodarrdl call 1o, pencvele call § xvlam § philodm
ignaré betwean sieve ube alements
5 allows. communication / signalling, batwean cslls ; [rmdog 3]
[Total: 14]
Q13.
2 (a) allowimmunogiobulin for antibody
structure name of structure function of structure within plasma cell
ref. gene(s) / genetic information / genetic
nucleus ; material / DNA, (coding) for, antibody /
protein / polypeptide ;
A A (eu)chromatin
transcription (occurring) / mRNA synthesis ;
R heterochromatin AW (ref. antibodies)
R chromosome
affow ecf for nucleolus
provides / synthesises / produces / makes,
s . ATP (for antibody synthesis / exocytosis) ;
mitochondrion ; —
B & mitachardra treat as neutral other uses of ATP
alfow ecf for lysosomes
. synthesis / modification / processing /
c :g_zgafrr:]({oplasmlc transport, of, antibody / protein / polypeptide ;
HrS RE,R A translation
alfow ecf for Golgi or SER or ER

[max 61

Q14.
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(b} fook for cra

Q15.

1

Q16.

Q17.

1

Q18.

1 can observe Bving Ussee ; A chsamving processes (eug. like mitosis)

2 el portability ; e, ref. to size. easy to move, no reqguirement fof special room (..

wibraticn-free

3  ease of use, gualified ; e.q. no technica training required, slide preparation
easiar, lakas lass Bme

4 seea (actual netural [ real-iife) colour ;

5 ref to, differential staining / staining paricular bypes of Hssue ;

6 fewer problams with artefacts ;

T lowar cost of, puchasa § maintenance / running F AW ;

[a) A =chioroplast ; A granum [ gQrana
B = (intercellular) air space ;
C = nuceolus | A nuclaus

B}ty ks Ffor Covriel answer
Qi i
award ove mark & ot 1o reanest micrometne, 9.3/°0.28
or corecl measurament inoorracily covnaed bof correct formmaa wsed
G4/ 8568 mm + TN

(b) malarial parasite has

nucleus / nuclear membrane / nuclear envelope;
mitochondria; ' '
membranous organelles; R. ribosomes R. nucleolus

(a) (iy A - Golai (bodvfapparatus)/dictyosome; R Golqi vesicles
B - (rough) endoplasmic reticulum/ER/RER; R SER
C - mitochondrion/mitochondrial, matrix/envelope;
(i) sieve plate(s);

{iii) sucrose/amino acid(s)}named amino acid; R sugar, glucose

10
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[max ]

2 max
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L1 ULdl 15]
4 (a) Q-cellwall; R cellulose cell wall

R - flagellum; A flagella
S - (loop/circular) DNA; A nucleoid

R plasmid R chromosome 3

(b) nucleus/nuclear membrane/nuclear envelopeflinear DNA/chromosome/
nucleolus;

mitochondrion; A mitochondria
lvsosome(s);
endoplasmic reticulum/fixed/larger/80S, ribosomes;

Golgi (apparatus/body);

centriole(s);
R membrane based organelles 3 max
Q19.
Question Expected Answers Marks
1 {a) A - Golgi, body/apparatus/complex;
B - Nucleolus;
C — Mitochondrion. [31

Q20.

[T T T ]

2 (a) nucleus/nuclear membrane/nuclear envelope/nucleclus;
ER/SER/RER;
Golgi (body/apparatus)lysosomes;
larger ribosomes/80S ribosomes;
linear DNA/chromosomes/protein + DNA (in chromosomes);
mitochondrion/mitochondria;
cell wall made of cellulose; R cell wall unqualified
microtubules; A spindle fibres/centriole
large vacuoleftonoplast;
plasmodesmata; [max 3]

{b} high(er) resolution;
because of shorter wavelength;
more detail can be seen/much clearer, at the same magnification/can see two points
that are close together/quote appropriate figs;
can see cell structures, that are not visible in the LM/
A e.q. ribosomes/membranes;
can see detail of structures just visible in LM with e.q.
A mitochondrion/chloroplast; [max 2]

11
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Q21.

3 (a)

Q22.

Q23.

{a)

{a)

A tocilia; R basal body

B to nuclear membrane;
C
m

to ER;

ust have label lines which touch appropriate place

no membrane-bound organelles / no named organelle(s) ;
murein / peptidoglycan, in cell wall ;

smaller / 70s / 18nm, ribosomes ;

no nucleus / no nucleoclus / no nuclear envelope ;

loop of DNA f circular DNA / no chromosomes f naked DNA / no histones ;

mesosome ;
plasmid ;

capsule ; A slime f mucilage, around cell wall ;

[31

I3 max]

chack colurmn A and B for correct ref. to feature if not clear in first column e.g. gives

dascription
faature phagocyvie (A) plasma call (B)
roug h endoplasmic small quantity / AW larga quantity / AW ;
reticulum / RER R A R
allow ER if rough / RER
stated in next
colurmnis) RSER
ribosomes faw many ;
or or
ref. to frea not frea / fixed
lysosomes some/ present { « none / absant / x ;
vacuoles / vasicles / some / prasant / ¢ none / absant / x ;
phagosomes
nucleus lobad / AW A irregular, not round { not lobad { not imegular
round AW ;
R curvad, elongated, no A spharical, circular
dafinita shapa
Golgi (body) absent / x present / v ;
plasma { cell (surface), | with, andocytotic / pinocylotic/ | without, endocytatic /
membrana phagocytic / exocytotic, pinocytotic / phagocytic /

vasicles / vacuoles
A invaginations, infoldings
R indentations

axocytotic, vesiclas / vacuoles
A no invaginations, no
infoldings

R no indantations

mitochondria

loss / few/ 3

mora/ many/ 7 ;

12
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{b} (to nearest whole number) (x) 6000 ;; A 5900-6100

Q24.

(c)

Q25.

5

allow 1 mark far correct working if answer incorrect / not to whole number
a.a. length of scale bar in mm x 1000, divide by actual size
80mm = 1000/ 10 A B9 -61mm 2]

lysasomes fuse with, vacuole / vesicle / phagosome ;
A form secondary lysosomes

lysosomes contain, enzymes / named digestive enzyme ;

(catalyse) hydrolysis / digestion ; A breakdown

{digests [/ breaks down) protein / murein (or peptidoglycan) / carbohydrate / lipid /
phospholipid / nucleic acid / DNA / RNA ;

named bond ; e.q. peptide, glvcosidic, ester, phosphodiester [4 max]

(@) il H nuckeolus;
4 Guolgi (body f apparatus) ;
K callwall i R murgin / peptidoghdan  anons cellulese or chilin
L wvacuolar membrana / vacuocle ; A tonoplast R cell sap [4 max]

(il mo double membrané=bound organeles ;
mo, nuclaus § nuclear mambrana | nuclaar envelope § nucleolus ;
A DA lies fres in the cvtaplasm
no mitochondrion ;
Mas0somes ;
no (large) vacuoks ;
no, ER/RER ! SER ;
mo Ealgi (body § apparatus) ©
smallar / 705 ! 18nm, ribosomes ;
call wall madea of, murain ! peptidogbvean / differant compounds (from eukarvala) ;
circular DA, f plasmidis) /| no linear DA ;
no histones / not complexed with prodeing ; A naked DMNA J no chromosomag
AVP : e.q. pili / no 9+2 microtubule patbenn 2 max]

13
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{b) nucleus, transcription / described as DNA to complementary RNA code / AW ;

nuclear pore, mRNA to, cytoplasm / ribosome / RER ;
RER / ribosome, assembly of amino acids / franslation / polypeptide or protein synthesis ;
RER, transports protein to Golgi (apparatus / body} / modifies protein ;

Golgi adds, carbohydrates / suqars, to proteins ; A glycosylation
A post translational modification / other e.q.s
Golai, packages protein f makes vesicle(s) ;
(Golai) vesicle fuses with cell (surface) membrane ;
mitochondrion, provides / produces / synthesises, ATP in correct context ; [4 max]

[Total: 101
Q26.

ie).

function letter from Fig. 5.1

|
arganele that containg DMA H [

struchure that transports call wall material to the cell surface membrans
site of transcription

- | X | >

site of ribosome synthesis

site: of photosynihesis

=

(41

(dl polhwepbde F protein, in (dstemas of) RER ;
to Golgi (apparatus § AW ;
madification § glycosylation ! packaging ;
vesicle(s) Formed § transport in vasichs ; A vacuohe
membrana of vasicle fuses with cell suace membrane ;
axocytosis § described ; Irmax 3]

Q27.

14
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1 (a) (i} transcription first process and exocytosis final process ;
correct order for remaining three processes (3, 4, 2) ; [2]
accept words and mixture of words and letters

F:
A/D
A;
C
D;
order of cell location

avents events (letter)

exocytosis 5 F cell membrane ;
: : - AlD :
protein modification 3 Golgi andfor RER ,
A+D

secretory vesicle formation 4 A Golqi ;
transcription 1 C nucleus ,
translation 2 D RER ;

131

Bl 1 wesiche [ vacudle, moves towards, oad, surface / membrans §
A plasma membrane R if lysosomea

£ fusion ! described, of vesicle with mambrang ; R attach / bind / combina
3 el to (fAuld nature of phospholiplds 3
4 contents §f AW, secreted | released / exported / remowed §f emplied § excrated ;
A waste materal / digested matedal
5 adlive process [ aneny-requinng { ATF usad | AW ;
R ‘active rarsport’ R endocyioss [reax 31

Q28.

6 [(a) linelonuckeolus aballed C
line to Golgi apparatus labelled D : R to vesics
lire to mtochondrion abellad E ; K]

Q29.

15
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1

Q30.

1

(a)

(b)

(c)

40 000 ;;
if no answer, incorrect answer or answer to too many significant fiqures, award one mark for
correct measurement — 2 em/ 20 mm / 20 000 ym divided by 0.5

20000 /AW or 89(000)x 0.5 =2.225, 89 000 A 90000
0.5 20 (000} 2.225 2.25
A correct use of standard form 21

Mark the first answer on each line if more than one;
If one answer fine or two answers feft blank, mark first three answers that stand.

features must be structures present in animal cells (look for the positive)

mitochondrion / mitochondria ;

nucleus / nuclear membrane / nuclear envelope ; ignore ‘lying free’

nucleolus ;

DNA associated with, histone(s) / protein(s) ; A chromosomes / linear DNA
ignore ‘not naked DNA’

{smoaoth / rough) endoplasmic reticulum ; AER/SER/RER;

Golgi (body / apparatus / complex) ;

lysosomes / Golgi vesicles / secretory vesicles ;
ignore (double) membrane-bound organelles

large(r) / 808, ribosomes ; A anything between 20 and 30 nm centrioles ;

AVP ; e.q. cvtoskeleton, (9 + 2} microtubules, microfilaments, proteasome, peroxisome,
cilium / cilia, flagellum / flagella [max 31

cells not sectioned in LS ; ora
A cross-section shown / depends on angle of cut / cut in different planes / end view M

(a) ova mak par row

penaiiss ance lor slaled ecf and than mank fo mx 4

i ol o e Turmiotion
el STy T T cantd of movemant of substnnces into ang ot of B
el
nisciaoie productonof, nbosoenas | NG, JIRMA
ma bochas o O feom |
A miiochondria M mespd mation
ATP aynitesinl produchion [ AW
Enk raaction
Hraba oycha
Ouinl phosphonsiabon
B produces anangy [ ATP areerpy

16
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Q31.

smaath andop asmic
e H =T

R SER ar amaolh ER,
PoUG h 8o plasmi
el m

R RER or renigh ER

Gl hody | oompax

fapparatus )

Gaiigl | sacmilony,
v ba

1 (a) electron microscope

accept ora for light microscope

1
2

3

lipid [ stamil { cholasbend | sbamid,
iyl Faiciin: |
wcf i SER, o Gk 5 namag organale

e Ao |

priain | potypaplide, syniFaaia
tranalalicn

el ication ol proiladn 1 cbascrn b
phvcosyiation )

peolain tarapad o Golgl)

& if RER

[, Folding,

o from ;

madfication of prolain

avensyyabon | dascnibacd

mecification of lipsd

pmck(ngfing fofl, probein | ipids

producton of, [Gokyl { sacrelony) vesiclas [ aoscmas
ignove Bymihaiis of prolain

i B2l i ool andeolaTec rbicuum

conlara faherags of, Faishis |

choaa sl BroTy T

o i Gokyl vesicle

transfar | ranapod, of, pechain f ipeds ©

higher resolution / better resolving power;

A high only if further detail confirms understanding

more easily able to distinquish between two (separate) points / AW;

A if no comparative but mp 1 or refevant point in mp 3 gained

AVP; able to see points closer together than 200nm A range 100 — 300nm

can see points up to 0.5 nm (0.0005 um) apart but LM is 200nm (0.2 um) A range

0.2-1.0nm

electrons have shorter wavelength (than light)
wavelength of electrons shorter than size of additional structures seen

17
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ibY each fealure must be hrefiy qualified fo gain max 3
penalise once if fealure correct but not correciiv qualkfied / or not qualified

1 detail of mitochondria: e.n.  inner membrane / cristafel
double membrane
ribosomes
{circular) DNA

2 detail of chloroplasts: e.q.  double membrane
internal membranes
thylakoid(s} / grana f intemrana { lamellae
ribosomes

3 ribosomes, qualified: e.n. visible as small dois
scatiered throughout f in cyioplasm
on RER

4 smooth endoplasmic reticulum / SER. qualified: e . no ribosomes / tubular /
membranous

5 rounh endoplasmic reticulum f RER. qualified; e.q. ribosomes { membranous [ flattened
cisternae;

4/56 endoplasmic reticulum / ER, qualified; e.q. smooth and rough / membranous { throughout
cyloplasm

6 Golai vesicles f secretory vesicles / lysosomes qualified;
e.q. forming from Golai
ref. exocyiosis {not for lysosomes)
seen as {small) sacs / AW
membranous

¥ heterochromatin darker staining f euchromatin lighter staining;
A chromosomes seen as heterochromatin and euchromatin

8 nudeus has, nudear envelope / two membranes;
9 nudear pores in nuclear envelope;
10 cell surface membrane, qualified; e.q. to the inside of the cell wall

11 idea that {cell) membranes are visible, qualified: e a. thin f round / within omanelles f

18
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{c) award two marks if correct answer is given, only one mark if um {units) given

Q32.

A

* 1600;;
A inrange of = 1400 to x 1800

{8 000 f 5um)
7 000/ 5um = {1400}
9000/ 5={1800]

award one mark if correctly measured and divided by 5 um but incomecfiv converied
award one mark if incorrecf measurement (e.q. whole cell) but correct formula used

fi.e. divided by & um) 2]

accepd Arsd o row
accapl phonefic spefings

G milochondsion ;
A mitachondria

function (sibeofy;  ATP, synthasis ! production J AW
parabic respiration
link reaction
Krabs cycha
oxidative phosphondation
AVP
R ATP enargy

TS Golgi (apparatues | body | complax) ;
A dictyosome A Golgl

furmction (siteof) ;. modification of protedn [ glycosyation | described
masdification of lipkd
packiaqling (of), probein |/ ipids
production of (Golg / secretory] vesicles [ lysosomes
igrore synthasis of probein
fireorres! mare)
fysosome function = containg / slorage of hydrahdic / digestive, enzymes
Golgd / secrelory, vasiches = transport, protain J lipids

19
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C name chloroplast(s) ;

function (site of} ; photosynthesis
light-dependent, reactions / stage (of photosynthesis)
light, absorption / AW
light-independent, reactions / stage (of photosynthesis)
Calvin cycle
carbon fixation
photophosphorylation
A ATP synthesis
ianore (treat as neutral) ref. to, giucose / oxygen, synthesis
ianore chiorophvif
R light / dark, stage / reactions

D name rough endoplasmic reticulum ;
R RER or rough ER R endoplastic

function (site of) ; protein / polypeptide, synthesis
translation
modification of protein / described (e.q. folding)
protein transport (to Golgi)
(incorrect name)
smooth endoplasmic reticulum = lipid / steroid / cholesterol, synthesis / AW
endoplasmic reticifum = ecf as above for RER / SER

[Total: 8]

Q33.

4 (a) 1 mitochondrion; A mitochondria
A outer mitochondrial membrane

2 produces/synthesises/AW, ATP ; A release /supply, ATP/enerqy
R produces enerqy
R ATP energy
or
for outer mitochondrial membrane allows exit of (synthesised) ATP to cell

3 example of use of ATP in liver cells ;
e.q. for synthesis of, cholesterol/alycoqen /protein/biological molecules/polymers/
AW
intracellular movement of vesicles
exocytosis /endocytosis/bulk transport
active transport [3]

20


https://stemup.co.uk

(b (i lipoproteins are solubdea ;
cholesberal i not watar-solubde ;
cholesteral sumounded by/Epoproteing heve, phospholipid heads/proteins, thal are
hydrophilic ; AW
allows transport in blood ; [max 1]

fii} chofesterol needed for
making) components of, mambranas ;
meambrane stability ;
requilating the Muldity of, membranes/ phospholipid bitayver ;
production of, sterid hormones /! named sterald hormone ;
AVP : g0, halps prevent entry of, ions/podar molecules [rrax 2

[e} vesicles travel 10 cell suface membrang ; A Iravels hiough cvioplasm lowands space

belween calls

enoeyingis ;

vesicl imembrane, fusion (with cell surface membrana)

contants fcholestenol, released [rmax ]

{dl alvcosylation/adding suaar moleculas to proteins / making ghycoprodeing ;
A modifying probeins
phosphordating proteins ;
cutting /folding, prodeing ;
assambly of podvpeptides into protains (with quatermary structura) ;
AVP ;a.q. lipid synihasis
red. lysasome farmation [ 1]

Q34.

[Total: 81

4 (a) (i) penalise once if the term genetic matenial is used instead of DNA

1

@ ~N o o A

no nuclear envelope / no (true) nucleus ;
A no nuclear membrane

A no nucleus envelope

A DNA free in cytoplasm ora

A DNA as nucleoid

DNA, loop / circular ;
A DNA not linear

DNA, not in chromosomes / DNA not associated with, histones / proteins ;
A naked DNA

no nucleolus ;

(presence of) plasmids ;

(only) have, 70S / small / 18—-20 nm, ribosomes ;
presence of, capsule / slime layer ;

ref. small (cell) size / less than Sum / (only) 1 um ;

A ora for eukaryotes [max 3]

21
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Q35.

{ii} plant cell

cellulose ; treat as neutral ref. to microfibrils / fibres

bacterial cell
murein { peptidoglycan ;
A peptoglycan / polysaccharide and amino acid

() | gemeal references fo LM v EM
A ara for eecinon microscone

Q36.

0 O B G PG oea

(b)

(c)

liwing calls can b viewad (with Bght microscopa)l ;

can waltch tha oell cycle happan (in real time [ time |lapsa} § AW :

all chromosomes can be seen (at onoa) ;

can Sed, whold cheomosomes [ all te Sages of mildsis o oadl ovele .
do not nised Bk sactions o 568 Mloss ;

dyes | slaing, can be wused ; | rel, (o nalusal colowrs of Speamans

raf. ta Nluorescencd mitroscopy

(15,0007 0.5)
x 30,000,

starch grain;

grana / thylakoids / internal membranes;

shape, qualified; ‘typical chloroplast shape’ is minimum acceptable
length; A range of appropriate lengths, .. 5to 10 um

make

ATP: A combine with ADP

phospholipids;

DMNA / RNA / nucleotides / named nuclectide;
phosphorylated sugars / triose phosphate;

22
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